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P001: Recovery kinetics following cervical
spine surgery
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Avani Vaishnav1, Eric Mai1, Yeo Eun Kim1, Joshua
Zhang1, Cole Kwas1, Myles Allen1, Eric Kim1, Nishtha
Singh1, Tomoyuki Asada1, Pratyush Shahi1, Evan
Sheha1, James Dowdell1, Sheeraz Qureshi1, Sravisht
Iyer1

1Hospital for Special Surgery, New York, USA

Introduction:Very few studies have described return to activities
(driving, work, discontinuation of opioids) following cervical
spine surgery. This is a big gap in the literature as preoperative
counseling and expectations before surgery are important. Here
we aimed to study recovery kinetics and the factors associated
with them following cervical spine surgery. Material and
Methods: Patients were queried from a prospectively maintained
database. Patients that underwent either anterior cervical dis-
cectomy and fusion (ACDF) or cervical disc replacement (CDR)
were included. Data collected included preoperative patient-
reported outcome measures, return to driving, return to work-
ing, and discontinuation of opioids data. A multivariable re-
gressionwas conducted to identify the preoperative characteristics
and factors associated with return to driving by 15 days, return to
working by 15 days, and for discontinuing opioids by 30 days.
Results: In total, 70 ACDF patients and 70 CDR patients were
included. Overall, 98.2% of ACDF patients and 98% of CDR
patients returned to driving in 16 and 12 days, respectively; 85.7%
of ACDF patients and 90.9% of CDR patients returned to work in
16 and 14 days; and 98.3% of ACDF patients and 98.3% of CDR
patients discontinued opioids in amedian of 7 and 6 days. Though

not significant, minimal [odds ratio (OR)=1.65, p=0.085] and
moderate [OR=1.79, p=0.072] disability was associated with
greater odds of returning to driving by 15 days. Similarly, sed-
entary work [OR=0.8, p=0.08] and preoperative narcotics
[OR=0.86, p=0.198] were associated with decreased odds of
returning to driving by 15 days. Return to work by 15 days was
associated with returning to drive by 15 days [OR=1.37,
p=0.019]. Medium [OR=0.81, p=0.053] and heavy [OR=0.78,
p=0.025] intensity occupations were associated with decreased
odds of returning towork by 15 days. Aswas returning to drive by
15 days [OR=1.31, p=0.015] and discontinuing opioids by
10 days [OR=1.28, p=0.03]. High school as the highest level of
education [OR=0.75, p=0.006], sedentary work [OR=0.79,
p=0.03], retired/not working [OR=0.69, p=0.001] were all as-
sociatedwith decreased odds of discontinuing opioids by 30 days.
Returning to drive by 30 days was associated with increased odds
of discontinuing opioids by 30 days. Conclusion: Recovery
kinetics for ACDF and CDR as comparable. Most patients return
to activity following ACDF and CDR, within 16 days for all
activities for both surgical procedures. These findings serve as an
important compass for preoperative counseling.
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P002: Severe obesity is an independent risk
factor of early readmission and non-home
discharge after cervical disc replacement
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Introduction: Despite growing interest in cervical disc re-
placement (CDR) for conditions such as cervical radiculop-
athy, limited data exists describing the impact of obesity on
early postoperative outcomes and complications. The goal of
this study was to compare the demographics, perioperative
variables, and complication rates following CDR. Material
andMethods: The 2005-2020 American College of Surgeons
National Surgical Quality Improvement Program (ACS-
NSQIP) datasets were queried for patients who underwent
primary 1- or 2-level CDR. Three cohorts were created: Non-
Obese (BMI:18.5-29.9), Obese Class-I (BMI:30-34.9), Obese
Class-II/III (BMI ≥ 35). Morbidity was defined any compli-
cation within 30 days postoperatively. Rates of 30-day re-
admission, reoperation, morbidity, individual complications,
length of stay, frequency of non-home discharge disposition
were collected.
Results: A total of 5397 patients were included for analysis.
3130 were non-obese, 1348 were Obese-class-I, and 919 were
Obese-Class-II/III. There were more 2-level CDRs performed
in the Class-II/III cohort compared to the non-obese group
(25.7% vs 21.5%, respectively; p < 0.05). Class-II/III had
more non-home discharges than Class-I and non-obese (2.1%
vs 0.5% vs 0.7%, respectively; p < 0.001). Readmission rates
differed as well (non-obese: 0.5%, Class-I: 1.1%, Class-II/III:
2.1%; p < 0.001) with pairwise significance between class-II/II
and non-obese. Class II/III obesity was an independent risk
factor for both readmission (OR: 3.32, p = 0.002) and non-
home discharge (OR 2.51, p = 0.02). Neither 30-day reop-
eration nor morbidity rates demonstrated significance. No
mortalities were reported.
Conclusion: Although obese class-II/III were risk factors for
30-day readmission and non-home discharge, there was no
difference in reoperation rates or morbidity. CDR procedures
can be performed independent of obesity status.
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P003: Choice of the open side in unilateral
open-door laminoplasty for cervical
ossification of the posterior
longitudinal ligament

Yifan Tang1

1Orthopeadics, Shanghai Changzheng Hospital, Shanghai, China

Background: No literature has reported which side of the
vertebral arch should be chosen as the open side in open-door
laminoplasty (UODL) for lateral cervical ossification of
posterior longitudinal ligament (OPLL). This article retro-
spectively analyzed the included patients to determine the
optimal open side in unilateral UODL for lateral cervical
OPLL. Methods: Patients with lateral cervical OPLL who
were treated with UODL between 2013 and 2018 were ret-
rospectively analyzed in two groups: Group A, where the open

side was contralateral to the ectopic bone, and Group B, where
the open side was ipsilateral to the ectopic bone. The Japanese
Orthopaedic Association (JOA) Score, JOA recovery rate,
spinal canal enlargement rate, cervical range of motion
(ROM), and spinal cord area (SCA) were measured to evaluate
and compare the clinical outcomes between the two groups.
Statistical analysis was performed by t test and Hotelling T2
test. Results: There was no significant difference in patient
demographics and major complications between the two
groups. The postoperative JOA Score and JOA recovery rate
in Group A were significantly higher than those in Group B.
There was no significant difference in cervical ROM within or
between the two groups during the 2-year follow-up period,
nor was there significant difference in spinal canal enlarge-
ment between the two groups. However, both postoperative
SCA and increased SCA in Group Awere significantly higher
than those in Group B. Conclusion: The contralateral open
side approach is preferable to the ipsilateral open side ap-
proach in UODL for lateral cervical OPLL.
Keywords: contralateral open side, laminoplasty, lateral ec-
topic bone, open door, open side, ossification of posterior
longitudinal ligament, retrospective study, spinal canal en-
largement, spine drift, unilateral open-door laminoplasty.
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P004: The relationship between
craniocervical sagittal balance and clinical
and radiographic outcomes of cervical disc
replacement: a retrospective study

Yi-Wei Shen1, Ying Hong2, Hao Liu1

1Department of Orthopedics
2Department of Operation Room and Anesthesia Center, West
China Hospital, Sichuan University, Chengdu, China

Introduction: Cervical disc replacement (CDR) is an effec-
tive procedure for the treatment of cervical radiculopathy and
myelopathy. As one of the most important functions of the
cervical spine is to support the mass of the head, the cranial
position in the sagittal plane may play an essential role in
cervical sagittal balance and surgical outcomes. Previous
studies have shown the significance of indices evaluating the
balance of the gravity of the head in patients who underwent
ACDF and laminoplasty. However, the effect of craniocervical
sagittal balance on the patient-reported outcomes and radio-
logical results of CDR has been poorly studied. This study
aimed to evaluate the craniocervical sagittal alignment pa-
rameters in patients who underwent CDR to determine
whether preoperative and postoperative craniocervical sagittal
alignment affects the clinical and radiological outcomes after
CDR. Material and Methods: Patients who underwent 1-
level and 2-level CDR were retrospectively analyzed. Clinical
outcomes were evaluated using scores on the Japanese
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Orthopaedic Association (JOA), Visual Analogue Scale
(VAS), and Neck Disability Index (NDI). The craniocervical
sagittal alignment parameters, including the C0-C2 Cobb
angle, C2-C7 Cobb angle, C2 slope, T1 slope, C2- C7 sagittal
vertical axis (SVA), C1-C7 SVA, the center of gravity of the
head (CGH)-C7 SVA, and range of motion (ROM) at the
surgical segments were measured. Results: A total of 169
patients were involved. Both the pre- and postoperative C2
slope were significantly higher in the less mobile group than in
the more mobile group (preop: 13.63 ± 8.34° vs. 11.18 ±
7.02°, p = 0.035; postop: 12.15 ± 7.15° vs. 9.50 ± 6.45°, p =
0.011). Analogously, the CGH- C7 SVA before and after
surgery was significantly larger in the less mobile group
(preop: 18.38 ± 16.54 mm vs. 13.91 ± 13.33 mm, p = 0.036;
postop: 17.40 ± 11.43 mm vs. 12.48 ± 11.98 mm, p = 0.009).
Patients with a higher preoperative C2 slope and CGH-C7
SVA had lower cervical lordosis and ROM after surgery. There
were no significant differences in the clinical outcomes be-
tween patients with different sagittal balance statuses. Patients
with radiographic adjacent segment pathology (rASP) had
significantly higher CGH-C7 SVA (19.57 ± 14.16 mm vs.
13.77 ± 13.83 mm, p = 0.014) and C2- C7 SVA (20.83 ±
9.62 mm vs. 17.06 ± 9.91 mm, p = 0.041) before surgery.
Conclusion: Craniocervical sagittal balance is associated with
cervical lordosis and ROM at the index level after CDR. A
higher preoperative SVA is related to the presence and pro-
gression of rASP. A relationship between sagittal alignment
and clinical outcomes was not observed.
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P005: Cervical disc arthroplasty for patients
with osteopenia: a matched cohort study

Junbo He1, Hua Chen1, Hao Liu1

1Orthopedic Surgery, West China Hospital, Sichuan University,
Chengdu, China

Introduction: Osteoporosis was unanimously listed as an
exclusion criterion for cervical disc arthroplasty (CDA).
However, there was a paucity of data on CDA patients with
osteopenia. This study aims to evaluate postoperative
outcomes of single-level CDA in patients with osteopenia
and compare these results with a matched cohort of normal
bone mineral density (BMD).Material and Methods: This
study included 38 patients with osteopenia who underwent
single-level CDA. A 1:1 match was utilized based on
gender, follow-up time, and arthroplasty level. BMD was
assessed with dual-energy x-ray absorptiometry. Clinical,
radiographic data, and BMD-related complications were
recorded. Results: The osteopenia group achieved satis-
factory improvements in clinical outcomes, with no sig-
nificant intergroup differences. Additionally, there were no
significant differences between groups in any of the

radiological parameters, either in cervical alignment or
segmental height, or range of motion. In terms of BMD-
related complications, the radiological incidence rate of
adjacent segmental degeneration (ASD) and heterotopic
ossification (HO) was comparable in both groups, respec-
tively, with a similar composition of ROM-limiting HO.
However, the osteopenia group had a tendency of more
implant subsidence (2.7% vs. 15.2%). According to the
logistic regression analysis, the osteopenia group had a
significantly higher incidence rate of anterior bone loss
(ABL) than the normal group (OR=5.37, 95% CI: 1.50 -
19.22). Conclusion: Single-level CDA for patients with
osteopenia achieved similar improvements in clinical
outcomes compared with the normal BMD group and
maintained satisfactory sagittal balance and segmental
height. However, the possibility of postoperative ABL and
implant subsidence remains a source of concern. Single-
level CDA should not be routinely recommended for pa-
tients with osteopenia.
Keywords: osteopenia; bone mineral density; cervical disc
arthroplasty; anterior bone loss
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P006: Comparison of clinical and imaging
outcomes of cervical disc replacement in
patients wit different housfield units

Haimiti Abudouaini1, Hao Liu2, Beiyu Wang2

1Department of Spine Surgery, Honghui Hospital, Xi’an Jiaotong
University, Xi’an, China
2Department of Orthopedics, West China Hospital, Sichuan
University, Chengdu, China

Objective: To compare clinical and imaging outcomes
after cervical disc replacement (CDR) in patients with
different Hounsfield units (HU).Methods:We performed a
retrospective study of patients with cervical degenerative
disc disease treated by 1-level and 2-level Prestige-LP
arthroplasty. The patients were divided into group A
(HU < 320), group B (HU 320-347), and group C (HU >
347) according to the results of cervical vertebral HU
measurement in the literature, and the clinical and radio-
graphic results were compared among the 3 groups. Re-
sults: A total of 127 patients were reviewed, comprising 13
patients in group A, 31 patients in group B, and 83 patients
in group C. The clinical parameters were significantly
improved postoperatively in the 3 groups (p < 0.05).
However, no significant differences were found among the
3 groups at the final follow-up (p > 0.05). The mean
postoperative intervertebral space height (ISH) was 4.76 ±
0.45 mm, 5.23 ± 0.81 mm, and 6.26 ± 1.12 mm in the 3
groups, respectively. The postoperative ISH in group C was
significantly higher than those in the other groups at the
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final follow-up (p < 0.001). One patient in group A and 1
patient in group B had implant subsidence, and degener-
ation at the inferiorly adjacent level was radiographically
identified in 30.77% patients in group A, 16.13% patients
in group B, and 9.64% patients in group C. However, there
were only significant differences between group A and
group C in subsidence (p [ 0.011) and occurrence of ad-
jacent level degeneration (p = 0.032). Conclusions: The
HU value has a large variation range among the patients
with T-score > -2.5. We found significantly increased rates
of implant subsidence, loss of ISH, and adjacent segment
degeneration in patients with lower HU value undergoing
CDR. However, these radiographic complications did not
predispose patients with lower HU value to worse clinical
outcomes. Routine application of HU combined with dual-
energy X-ray absorptiometry measurement to evaluate
bone quality may help to screen the optimal candidates for
CDR and reduce the implant-related complications.
Keywords: cervical degenerative disc disease; cervical disc re-
placement; computed tomography; hounsfield units; subsidence
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P007: Pit fall and fundamental skill for cross
tightening in cervical laminoplasty

Takahiro Iizuka1, Tokuji Kashiro1, Hiroshige Debata1,
Tetsuro Takai1, Toyohito Iwami1

1Orthopedic Spine Surgery, Kouseikai Takai Hospital, Nara, Japan

Introduction: We have reported Cross Tightening Technique
for Cervical Laminoplasty which reduced the post-operative
neck pain and preserved ROM of cervical spine in 2022 and
2023 GSC. We would like to show the technical problems
surgeons have when they first try to Cross Tightening. Ma-
terial and Method: We retrospectively review our surgical
technique of Cross Tightening.
Original Cross Tightening
1. Skin incision was made in midline over C2-Th1
2.MultifidusMuscles (MM) attached C2 were ligated with 1-0
Ethbond before detachment.
3. MM attached C7 were also ligated with 1-0 Ethbond before
detach. 4. Laminoplasty was performed with left open using
spacers (Chanber: Nuvasive).
5. Muscles were reconstructed in an anatomical direction
tightening to the opposite fascia.
Results and Counterplan: If you tighten MM to the fascia
with strong tension, the ligated muscle will be easily torn off.
So we recommend tightening the muscles to less than 40

degrees cranially with adequate tension. Once MM is torn off,
it is quite difficult to re-ligate it to the original site in particular
elder patients have very fragile muscles. We recommend #1
ligating MM and its aponeurosis and #2 tightening MM to less
than 40 degrees with adequate tension.We also recommend #3
neck rest with a color for 2-4 weeks. Conclusion: Gentle
procedure for MMwill preserve the function of MM and other
Muscles when cervical laminoplasty. Cross Tightening will
reduce the postoperative neck pain and preserve neck ROM.
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P008: Cervical disc arthroplasty combined
with two-level ACDF for the treatment of
contiguous three-level cervical degenerative
disc disease: a comparative study

Beiyu Wang1

1Department of Orthopedics, West China Hospital, Sichuan
University, Chengdu, China

Objective: To compare the differences among constructs
with one-level cervical disc arthroplasty (CDA) and two-
level anterior cervical discectomy and fusion (ACDF).
Methods: A retrospective study was conducted involving
patients who underwent one-level CDA and two-level
ACDF between June 2012 and July 2020. According to
the different locations of CDA and ACDF, we divided the
constructs into three types: type Ia: CDA-ACDF-ACDF;
type Ib: ACDF-CDA-ACDF; type Ic: ACDF-ACDF-CDA.
The differences of clinical and radiological outcomes were
evaluated. Results: Fifty-three patients were included with
29 in type Ia group, 11 in type Ib group, and 13 in type Ic
group. After surgery, all groups showed significant im-
provement in Japanese Orthopedic Association, Neck
Disability Index, and Visual Analog Scale scores (p <
0.001). Range of motion (ROM) of the total cervical spine
in type Ic group decreased significantly compared with
those in type Ia and type Ib groups (p < 0.05). The fusion
rates of the superior ACDF segments were significantly
higher at 6 and 12 months postoperatively than those of the
inferior ACDF segments (p < 0.05). Conclusions: The
clinical outcomes were similar among constructs con-
cerning different locations of CDA and ACDF in three-level
hybrid surgery. ROM of the cervical spine in type Ic group
decreased significantly compared with that in type Ia and
type Ib groups. The fusion rates of superior ACDF segments
were higher at early time points after surgery than those of
inferior ACDF segments.
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P009: Cervical disc replacement shows
similar outcome in clinical outcomes to
anterior cervical discectomy and fusion in
patients with significant neck pain

Tomoyuki Asada1, Tejas Subramanian1,2, Kasra
Araghi1, Nishtha Singh1, Olivia Tuma1, Myles Allen1,
Cole Kwas1, Joshua Zhang1, Yeo Eun Kim1, Eric Mai1,
Avani Vaishnav1,3, Chad Simon1, Maximillian Korsun1,
Sravisht Iyer1,2, Sheeraz Qureshi1

1Hospital for Special Surgery, New York, USA
2Weill Cornell Medical, New York, USA
3Boston Medical Center, Boston, USA

Introduction: While anterior cervical discectomy and fusion
(ACDF) has historically been thought to better treatment for neck
pain, recent studies suggested positive outcomes in these patients
after cervical disc replacement (CDR). However, there is a lack of
research comparing the clinical outcomes of ACDF and CDR
specifically in patients with predominant neck pain. This study
aimed to identify and compare the clinical outcomes between CDR
and ACDF in patients who experience neck pain equal to or greater
than arm pain preoperatively.Material andMethods: Patientswith
preoperative neck pain greater than or equal to arm pain in visual
analog scale (VAS) who underwent CDR or ACDF from April
2017 to Oct 2021 were included in this study. Data collected were

patients’ demographics and patient-reported outcome measures
(PROMs) including VAS neck, VAS arm, Neck Disability Index
(NDI), 12-item Short Form Survey Physical (SF-12 PCS) and
Mental Component Score (SF-12 MCS), and Patient-Reported
Outcomes Measurement Information System-Physical Function
(PROMIS). Patients with predominant neck pain were defined as
those with VAS neck ≥ VAS arm pre-operatively. Three post-
operative time points for PROMs were defined namely
preoperative, ≤ 3 months postoperative, and ≥ 1 year postoperative
time point, and MCID achievement at ≥ 1 year postoperative time
point.Results:One hundred and nineteen patients (40 CDR and 79
ACDF) were included in the study. Both groups showed significant
improvement inNDI (p < 0.001) andVAS (p < 0.001) neckwithout
significant differences between the groups (NDI: p = 0.098, VAS
neck: p= 0.457). The clinical courses of SF-12PCS (p=0.751), SF-
12 MCS (p = 0.242), and PROMIS (p = 0.515) were comparable
between the ACDF and CDR groups. SF-12 PCS was worsened
until the ≤ 3 months time point in both groups (p = 0.028). MCID
achievement rate at the≥ 1 year postoperative time pointwas similar
between the groups for NDI (CDR:81.6% vs. ACDF: 77.6%, p =
0.626) and VAS neck (CDR: 60.0% vs. ACDF: 46.8%, p = 0.245).
There was no significant difference in MCID achievement of VAS
arm, SF-12PCS, SF-12MCS, andPROMIS (VASarm: 14 (35.0%)
vs. 31 (39.2%), p = 0.802; SF-12 PCS: 14 (35.9%) vs. 32 (45.7%),
p = 0.428; SF-12 MCS: 18 (46.2%) vs. 33 (47.1%), p = 1.000;
PROMIS: 22 (61.1%) vs. 50 (70.4%), p = 0.452). Conclusion:
CDRdemonstrated a significant clinical improvement in all PROMs
comparable toACDF.CDRcan be a viable option as a treatment for
cervical degenerative disease with prominent neck pain.

Figure 1.One case of ASD. A 41-year-old woman diagnosedwith spondylotic radiculopathy at C3-4 and spondylotic myelopathy at C4-5 and C5-6 (A–D). Type
Ia HS was performed (E). At 3.5 years after surgery, the patient came back to our hospital with a severe symptom. A class IV HO was observed at the CDA
segment with the absence of motion (F and G), and ASD was found at the inferior adjacent level (H). An addition ACDF was performed (I). ACDF, anterior
cervical discectomy and fusion; ASD, adjacent segment disease; CDA, cervical disc arthroplasty; HS, hybrid surgery.
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P010: Does age affect the clinical outcomes
of cervical disc replacement?

Tomoyuki Asada1, Tejas Subramanian1, Kasra Araghi1,
Chad Simon1, Nishtha Singh1, Maximillian Korsun1, Myles
Allen1, Cole Kwas1, Olivia Tuma1, Avani Vaishnav1,2, Eric
Mai1, Yeo Eun Kim1, Joshua Zhang1, Eric Kim1, Russel
Huang1, Todd Albert1, Sravisht Iyer1, Sheeraz Qureshi1

1Hospital for Special Surgery, New York, USA
2Boston Medical Center, Boston, USA

Introduction: Initially, cervical disc replacement (CDR) was
indicated exclusively for soft disc herniation. Most studies ana-
lyzing clinical outcomes of CDR have focused on relatively
young cohorts. There is limited data on the outcomes of CDR in
older patients. Therefore, this study aims to investigate the clinical
outcomes of CDR in older patients.Material andMethods:This
study was a retrospective study for the patients who underwent 1-
or 2- levels of CDR. The demographic data and cervical align-
ment were collected preoperatively. Patient-reported outcomes
including the neck disability index (NDI), visual analog scale
(VAS) arm, andVAS neckwere collected as a primary outcome at
12 weeks, 6 months, or 1-year postoperative time points. Clinical
courses were assessed with repeated measure two-way ANOVA
and MCID achievement between ≥ 50 years old and < 50 years
old patients.Results: Clinical improvement courses for NDI (p =
0.052), VAS arm (p = 0.682), and VAS neck (p = 0.338) were
comparable between patients ≥ 50 and < 50 years old. Symp-
tomatic improvement occurred in the first 12 weeks, with 58.6 %
in the≥ 50 group and 55.2% in the < 50 group achievingMCIDof
NDI at 12 weeks (p = 0.828) and continued through 6 months
postoperatively. At the ≥ 1 year time point, 72.2% of the ≥ 50
group and 83.0% of the < 50 group achieved MCID in NDI,
whichwas not significant different (p = 0.408).Conclusion:CDR
can improve the symptoms effectively postoperatively in patients
over 50 years old. These patients demonstrated similar outcomes
to younger patients. Thus, even in older patients, CDR is a viable
treatment option for various cervical spinal pathologies.
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P011: Pretic-I was a safe and effective
artificial cervical disc prosthesis- a
retrospective and comparative study with
5-year follow-up

Chengyi Huang1

1Department of Orthopedics, West China Hospital, Sichuan
University, Chengdu, China

Introduction: The newly designed cervical disc prosthesis, Pretic-
I, had been finished its limited clinical use for over 5 years. At a

short-term follow-up of 2 years, we obtained satisfactory clinical
results. The long-term clinical efficacy and safety of Pretic-I will
now be analyzed. Material and Methods: Peri-operative pa-
rameters included intra-operative blood loss, operation time, of-bed
time. Clinical parameters included visual analogue scale (VAS) for
arm and neck, neck disability index (NDI), and Japanese Ortho-
paedic Association (JOA) score. Radiological parameters included
C2-7 Cobb angle, Shell angle, and the range of motion (ROM) of
C2-7, functional segment unit (FSU), and adjacent FSU.TheCDA-
related complications included adjacent segment degeneration
(ASDeg), adjacent segment disease (ASDis), heterotopic ossifi-
cation (HO), prosthesis subsidence, prosthesis displacement, and
dysphagia. Results: A total 64 patients from two independent
centers received a single-level CDA with Discover (n = 32) and
Pretic-I (n = 32), and all of patients finished a 5-year follow-up.
There are no significant differences between two groups in peri-
operative parameters. The clinical parameters improved greatly in
Pretic-I group (p< 0.0001), and there’s no statistical difference from
Discover group. Furthermore, Pretic-I could slightly improve the
cervical curvature (15.08 ± 11.75 to 18.00 ± 10.61, p = 0.3079) and
perfectly maintain the Shell angle (3.03 ± 3.68 to 2.23 ± 4.10, p =
0.1988), cervical ROM (52.48 ± 14.31 to 53.30 ± 11.71, p =
0.8062) and FSUROM (12.20 ± 4.52 to 10.73 ± 4.45, p = 0.2002).
The incidence of high-grade HO (Grade III-IV) at the final follow-
up was significantly lower in Pretic-I group than in Discover group
(12.50% vs. 34.38%, p = 0.0389, Statistical Power = 95.36%). The
incidences of other CDArelated complications in Pretic-I group
were also well-accepted, comparable to the Discover group,
without significant differences. Conclusion: CDA with Pretic-I
demonstrated a well-accepted and sustained clinical outcome, with
a significantly lower incidence of high-grade HO. This newly
designed prosthesis is expected to become an alternative choice for
cervical disc prosthesis in the future.
Keywords: cervical disc arthroplasty, Pretic-I, Discover,
adjacent segment disease, heterotopic ossification
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P012: Early outcomes of cervical disc
arthroplasty in patients with autoimmune
arthritis: a case series

Nishtha Singh1, Avani Vaishnav1, Chad Simon1,
Tomoyuki Asada1, Cole Kwas1, Kasra Araghi1, Olivia
Tuma1, Maximillian Korsun1, Eric Mai1, Yeo Eun Kim1,
Joshua Zhang1, Myles Allen1, Eric Kim1, Evan Sheha1,
James Dowdell1, Sheeraz Qureshi1, Sravisht Iyer1

1Hospital for Special Surgery, New York, USA

Introduction: Cervical disc arthroplasty (CDA) is a motion-
sparing solution primarily indicated for a cervical disk hernia-
tion causing radiculopathy or myelopathy. An exclusion criterion
for the initial CDA trials was autoimmune arthritis. As better
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clinical outcomes following CDA were reported, suggesting its
superiority to fusion surgery for disc herniation, indications for
CDA have begun to expand to include a wider range of patient
comorbidities. However, due to the historical exclusion criteria, the
clinical outcomes following CDA in patients with autoimmune
arthritis are limited and are not well reported in the literature. The
purpose of this study is to investigate the clinical outcomes fol-
lowing CDA in patients with autoimmune arthritis.Material and
Methods: A single-center case series of 12 patients with a pre-
operative diagnosis of autoimmune arthritis undergoing CDA from
July 2016 to April 2022 was conducted. Patient-reported outcome
measures (PROMs) were utilized, namely, the NDI (Neck Dis-
ability Index), SF-12 PHS (Short Form 12-Item Physical Health
Score), SF-12 MHS (Short Form 12-Item Mental Health Score),
VAS (Visual Analog Scale), and PROMIS-PF (Patient-Reported
Outcomes Measurement Information System-Physical Function)
were utilized at 2 weeks, 6 weeks, and 12 weeks. Descriptive
analysis was performed on the PROMs data and compared with a
Mann-Whitney Test.Results:Out of 12 patients, 9 were male, and
3 were female. The average age was 41 ± 10 years. Five patients
had psoriasis, two had rheumatoid arthritis, one had sarcoidosis,
one had systemic lupus erythematosus, and three had unclassified
arthritis. Eight patients underwent a one-level CDA, and four
patients underwent a two-level CDA. In all cases, there were no
perioperative complications. The post-op PROMs at 2 weeks were
as follows: NDI 23.0 ± 19.2, SF-12 PHS 36.3 ± 13.1, SF-12MHS
51.6 ± 10.0, VAS neck 2.7 ± 2.1, VAS arm 0.9 ± 1.5, and
PROMIS-PF 43.8 ± 8.8. At 6weeks post-operation,NDI improved
significantly (20.8 ± 16.9, p < 0.05). At 12 weeks post-operation,
there was a reduction in mean NDI (20.6 ± 16.5), VAS neck (2.1 ±
1.2), and VAS arm (1.0 ± 2.2) (p > 0.05).Conclusion: The clinical
outcome of CDA in patients with autoimmune arthritis was found
to be safe and comparably effective to non-autoimmune patients
with original indications. Looking forward, a larger cohort with
consistent follow-up will be essential to provide evidence for the
long-term clinical success of CDA in the autoimmune arthritic
population.
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P013: Clinical outcomes of cervical disc
arthroplasty (CDA) in keel vs keel-less
implants: early results

Nishtha Singh1, Tomoyuki Asada1, Chad Simon1, Eric
Mai1, Kasra Araghi1, Maximillian Korsun1, Olivia Tuma1,
Avani Vaishnav1, Cole Kwas1, Yeo Eun Kim1, Joshua
Zhang1, Myles Allen1, Eric Kim1, James Dowdell1, Evan
Sheha1, Sheeraz Qureshi1, Sravisht Iyer1
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Introduction:Cervical Disc Arthroplasty (CDA) has proven to be
comparable to Anterior Cervical Discectomy and Fusion (ACDF)
for treating various cervical pathologies. CDA has also shown a

much greater potential in preserving the cervical range of motion.
Keel and Keel- less implants have been utilized for CDA but the
clinical outcomes for the patients for the respective implants have
yet to be explored in detail.We aim to compare the patient-reported
outcome measures (PROMs) for the CDA for keel vs keel-less
groups.We aim to compare the patient-reported outcomemeasures
(PROMs) for the CDA for keel vs keel-less groups.Material and
Methods: 37 patients with keeled implants CDA and 122 with
keel-less implant CDA were retrospectively analyzed with a
minimum follow-up for 6 months from 2017 to 2021. Patient-
reported outcomes (PROMS) -NeckDisability Index (NDI), Short
Form 12-Item Physical Health Score (SF12-PHS), Short Form 12-
Item Mental Health Score (SF12-MHS), Visual Analog Scale
(VAS), PROMIS Physical Function (PROMIS PF), PROMIS
Physical Health (PROMIS PH) and PROMIS Mental Health
(PROMIS MH) were utilized. Descriptive statistics were utilized
to compare early and late PROMs. Changes in PROMs from
preoperative values to early (< 6 months) and late (≥ 6 months)
time points and percentage of people achieving minimally clini-
cally important difference (MCID) were compared between dif-
ferent groups.Results: A total of 159 patients (37 keeled and 122
keel-less implants) were included in the study. A more significant
proportion of patients undergoing primary CDA had keel-less
implants (94.3%, p = 0.042). The keeled implant group dem-
onstrated lesser preoperative VAS arm and neck scores as com-
pared to the keel-less implant group (p < 0.05). Both keeled and
keel-less implant cohorts showed significant improvement in early
and late NDI, VAS arm and neck, PROMIS-PF, and PROMIS PH
scores. Patients with keel-less implants showed more significant
improvement in VAS-neck as compared to the keeled implant
group (p < 0.05). 56.5% of patients with keel-less implants
achieved MCID as compared to 32% of patients with keeled
implants for PROMIS-PH outcome at an early time point (p <
0.05). In both cohorts, no statistically significant difference was
found in the MCID achievement rates for NDI, VAS- arm and
neck, SF-12PHS, SF-12MHS, and PROMIS PF. Conclusion:
Keeled and keel-less implants show comparable clinical outcomes
at early and late time points in patients undergoing CDA. While
the early results are comparable between both groups, long-term
outcomes are awaited.

1612
P014: Cervical disc arthroplasty for the
treatment of noncontiguous cervical
degenerative disc disease: results of mid- to
long-term follow-up

Tingkui Wu1, Hao Liu1, Beiyu Wang1

1Orthopedics, West China Hospital of Sichuan University, Chengdu,
China

Objectives: The long-term results of cervical disc arthroplasty
(CDA) for noncontiguous cervical degenerative disc disease
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(CDDD) are still uncertain. Moreover, it is unclear whether CDA
delays or avoids the degeneration of the intermediate segment (IS),
leading to controversy in the field. Therefore, this study aimed to
investigate the mid- to long-term clinical and radiographic out-
comes of CDA in treating noncontiguous CDDD and to explore
whether the IS degenerated faster after CDA than other non-
surgically treated adjacent segments. Methods: We retrospec-
tively analyzed patients with noncontiguous CDDD who under-
went CDA in our department between January 2008 and July 2018.
The patients were divided into the CDA and hybrid surgery (HS)
groups, and clinical and radiographic outcomes were evaluated at
routine postoperative intervals. Clinical outcomes were assessed
using the JapaneseOrthopaedicAssociation (JOA),NeckDisability
Index (NDI), andVisual Analogue Scale (VAS),while radiographic
outcomes included cervical lordosis (CL), C2-C7 range of motion
(ROM), segmental ROM, and disc angle (DA) at the arthroplasty
level. Complications were also evaluated.Results: 64 patients with
noncontiguousCDDD,with 31 in theCDAgroup and 33 in theHS
group, were evaluated. The most frequently involved levels were
C4/5 and C5/6. Both groups showed significant improvements in
JOA, NDI, and VAS values after surgery. Although CL was
maintained, the CL in the CDA group was consistently lower than
that in the HS group (p < 0.05). There was a significant decrease in
C2-C7 ROM (p < 0.05), but at the last follow-up, the C2-C7 ROM
in the CDA group was greater than that in the HS group (p < 0.05).
At the last follow-up, 44.3% of arthroplasty levels had developed
HO, and 48.45% had developed ABL. In addition, ASDeg was
observed in the IS (22.7%), superior adjacent segment (20.6%) and
inferior adjacent segment (21.9%). Conclusions: CDA or CDA
combined with fusion are viable treatments for noncontiguous
CDDD, with satisfactory outcomes after mid-to-long-term follow-
up. ASDeg is similar in non-surgical segments after 70 months of
follow-up. ROM of the IS is similar to preoperative levels, indi-
cating CDA does not increase the risk of IS degeneration.
Keywords: cervical disc arthroplasty; hybrid surgery; non-
contiguous cervical degenerative disc disease; skip level;
intermediate segment; adjacent segment degeneration
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Introduction: Periprosthetic osteolysis is associated with inflam-
matory processes and increased wear, typically manifesting in the
long-term post-operative period. Periprosthetic osteolysis is

common in patients with cervical total disc replacement (CTDR)
with theM6-CTM implant and therefore requires regular and routine
monitoring to allow for early detection and intervention. Current
osteolysis grading systems distinguish between mild, moderate,
and severe inflammatory osteolysis but do not include explicit
thresholds which are necessary for easy and replicable grading.
Conventional CT is the optimal radiologic technique for detection
of osteolysis however, to minimize radiation exposure, accurate
detection by Xray alone would prove beneficial. Here we describe
the ‘Osteolysis Grading Scale’ a simple and coherent method to
categorise CTDR implants and assess the utility of the using Xray
scans alone and CTand Xray scans.Material and Methods: The
Osteolysis Grading Scale includes four grades of osteolysis based
on the severity of osteolysis at the endplates: Grade 0, no osteolysis;
Grade 1, < 50% of 1 endplate; Grade 2, <5 0%of both endplates;
Grade 3, > 50% of 1 endplate; Grade 4, > 50% of both endplates.
Conventional CT and Xray scans collected during routine follow-
up of the M6-CTM implant following CTDR were reviewed and
graded using the Osteolysis Grading Scale by a single spine
surgeon. A random, deidentified subset of the CT scans and Xray
images including a mix of no osteolysis and Grades 1-4 were
graded by an additional 3 raters (a spine surgeon and 2 spine
surgical fellows) who were blinded to the original grading. The
accuracy of the grades were reviewed and the strength of inter-rater
agreements were assessed using two-way random effects intraclass
correlation coefficients (ICC). Results: Xray images for 28 M6-
CTM discs from 20 patients were graded. Osteolysis grades 1-4
were poorly graded byXray alone (< 20% accuracy). No osteolysis
was accurately reported for 67% of discs without osteolysis and
19%of discs were incorrectly reported as having no osteolysis. The
ICC was 0.49 (p < 0.0001) indicating poor interrater reliability
when graded by X-ray only. CTand Xray images for an additional
29 discs from 20 patients were graded. Correct grades were
recorded for 68%of the discs and nodiscswere incorrectly reported
as having no osteolysis. The ICC for grading using CT and Xray
was 0.80 indicating strong interrater reliability. Conclusion: The
Osteolysis Grading Scale using CT and Xray can reliably grade
osteolysis and implant outcomes and provides a beneficial and
practical tool to spine surgeons. While it is important to limit
exposure to CT in the cervical spine, Xray images alone are in-
adequate to accurately grade implant outcomes following CTDR
with the M6-CTM implant. A follow-up protocol to detect adverse
implant outcomes as early as possible while minimizing the fre-
quency of cervical spine CT is required.
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P016: Investigating osteolysis following
cervical total disc replacement with the
M6-C: Analyses of retrieved implants and
periprosthetic tissue
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Amaya1, Moreica Pabbruwe2, Paul Taylor1, Michael
Kern1, Andrew Miles1, Gregory Cunningham1

370S Global Spine Journal 14(4S)



1NeuroSpine Institute, Perth, Australia
2East Metropolitan Health Service, Perth, Australia

Introduction: Periprosthetic osteolysis is one of the leading
causes of cervical total disc replacement (CTDR) failure. Peri-
prosthetic osteolysis results from chronic inflammation triggered
by implant-derived particulate debris. A recent study reported
34% of patients with the M6-CTM implant required revision
surgery due towear-induced osteolysis evidenced bymacroscopic
disc failure, disrupted polyethylene and polycarbonate urethane
implant polymers and histologic evidence of wear-induced os-
teolysis. However, the cause of implant failure and release of
implant fibres into periprosthetic tissue was not reported. We
recently reported that 44% of patients had periprosthetic os-
teolysis of their M6-CTM implant at a mean follow-up of 8 years
and 10% of patients required revision surgery to remove their
failed implant as a consequence of osteolysis. The aim of this
study is to investigate the causes and mechanisms of failure
contributing to the development of periprosthetic osteolysis.
Material andMethods: Five patients underwent revision surgery
to remove their M6-CTM implant due to severe periprosthetic
osteolysis. An additional two M6-CTM implants from 2 of the
patients that had not yet failed were removed during the revision
procedure. The M6-CTM devices and periprosthetic tissues were
removed during the revision procedure andfixed in formalin or no
fixative and tested by external laboratories for histopathological
analyses, extended microscopy, culture and sensitivity (MCS),
metal ion analyses and physical examination of the M6-CTM

devices. Results: Microbiology results were available for 4 pa-
tients and were MCS negative except for 1 sample for which
Cutibacterium acnes was identified in the extended culture media
for one specimen however is likely due to contamination. In all
cases, periprosthetic tissue demonstrated a florid foreign-body
type granulomatous reaction to refractile and birefringent fibres
including giant cells and histiocytes with lightly pigmented cy-
toplasm indicating foreign-body inflammatory response. Trace
amounts of titanium, aluminium and vanadium evident in all
periprosthetic tissue samples however was likely due implant
removal indicated by localised damage to the titanium endplates
but no obvious signs of endplate contact. The endplates were
coveredwith bone indicating good osseointegrationwith vertebral
bodies. The polyurethane sheath was ruptured in all cases and the
woven polyethylene annulus were frayed. Frayed fibres were
evident in periprosthetic tissue and bone tissue indicating failure
of the implant and migration of debris occurred a long time prior
the revision surgery. Conclusion: Periprosthetic osteolysis is not
due to poor vertebral body integration, infection, or metal ions
sheared by endplate contact but is likely due to rupture of the
polyurethane sheath and nucleus resulting in migration of fibres
into the surrounding tissue a long time prior to the revision surgery
causing a foreign-body inflammatory response and the devel-
opment of osteolysis. The cause of implant failure leading to the
rupture of the sheath remains unknown and biomechanical
mechanisms warrant investigation.
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P017: Impact of pre-operative disc height
loss on outcomes following cervical
disc replacement
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Introduction: Cervical disc replacement (CDR) is increas-
ingly being utilized as a safe and effective motion-sparing
alternative to ACDF. Recent studies have identified numerous
predictors of outcomes in CDR, including patient-related
factors and radiographic parameters. Preoperative disc
height loss has been discussed as a potential risk factor for
poorer outcomes, but there remains a paucity of literature on
this topic. Thus, the purpose of this study was to assess
whether preoperative disc height loss at the operative level is
associated with outcomes following CDR. Material and
Methods: We performed a retrospective review of prospec-
tively collected data on patients who underwent primary CDR
at a single academic institution between February 2016 and
February 2023. Disc height was assessed pre-operatively on
standard lateral spine radiographs and graded as follows:

· 0 = no disc height loss;
· 1 = < 50% disc height loss compared to adjacent levels
· 2 = ≥ 50% disc height loss compared to adjacent levels

In patients undergoing two-level surgery, the more severe grade
was utilized for analysis. The three cohorts were compared for
the following outcomes: operative time, blood loss (EBL), post-
operative length of stay (LoS), in-hospital complications, re-
operations and patient reported outcome measures (PROMs).
PROMs, including Neck Disability Index (NDI), Visual Ana-
logue Scale (VAS) for neck and arm pain, Short-Form 12 (SF-12
PCS/MCS) and PROMIS-Physical Function (PROMIS-PF),
were collected pre- and postoperatively (within 90 days& ≥
6 months postoperatively). Chi-square test was used for cate-
gorical variables. ANOVA andKruskall-Wallis test were used for
normally and non-normally distributed continuous variables.
Wilcoxon signed-rank test was used to assess change in PROMs
within each group.Results: 244 patients were identified ofwhich
50 did not have both, pre- and post-operative PROMs, and 22 did
not have a pre-operative x-ray in the system, resulting in 172
patients being included. 107 patients underwent single-level
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surgery and 65 underwent two-level surgery, resulting in 236
operative levels. Inter-rater agreement for disc height evaluation
was 70.3%. 34.2%of surgical levels were graded as ‘0’, 49.6% as
‘1’ and 16.1% as ‘2’. One level was excluded due to inability to
adequately visualize it on available x-ray. There were no sig-
nificant difference in demographics, except age, with patients
graded as ‘0’, being younger compared to grades ‘1’ and ‘2’
(mean 39.5yrs vs 43.9 and 45.1yrs respectively, p = 0.007). There
were no significant difference in operative time (mean 83-97
mins; p = 0.353), EBL (median 25ml, p = 0.229), Los (mean 22-
23 hours; p = 0.704), or in-hospital complications (p = 0.791).
Six re-operations were seen, all due to mechanical failure of the
device. Reoperation rate did not differ amongst groups. There
were no significant differences in pre- or post-operative PROMs,
with all groups showing improvements from pre- to post-
operatively. Conclusion: An inherent limitation is that only
patients who were deemed appropriate candidates for CDR were
included, thus the full spectrum of disc height loss was likely not
seen in this cohort. With this in mind, the results of the current
study show that pre-operative disc height loss was not associated
with peri-operative outcomes, mid-term patient-reported out-
comes or reoperations following CDR.

2021
P018: Translational and rotational response
of a keeled total disc replacement after
one-,two-, and three-level implantation
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Introduction: Motion associated with cervical disc re-
placement (CDR) has been studied, but few investigations
report the physical separation between translational and
rotational components associated with devices. Current
literature is concentrated on angular motion of the spinal
segment rather than the necessary translational motion
within the intervertebral disc space required for total mo-
tion. This study examined effects of segment motion above,
below, and at the surgical index level induced by a keeled
CDR with distinction between translational and rotational
motion. The investigators hypothesized that multi-level
CDR offers similar or improved motion to intact speci-
mens. Material and Methods: Seven cervical spines (C2-
C7, age range: 38 to 66 years) were equipped with 3D
motion sensors on the lateral aspect of C4, C5 and C6.
Specimens were inserted into a fixture permitting flexion,
extension, and lateral bending without disruption of
specimen orientation. For each loading mode, specimens
were subjected to application of a 3 mm deflection to the
central (index) vertebra at a rate of 0.1 Hz for 20 cycles data

collection at 60 frames/s. Testing conditions included the
intact specimen with sequential implantation of a keeled
CDR at the index (C5-C6), inferior (C6-C7), and superior
(C4-C5) levels. The loading regimen was repeated between
implantations. The resulting motion was calculated from
the X, Y, and Z directional components of the three sensors
relative to each other and expressed as fraction of intact
specimens. Changes to the intact specimen within loading
modes were computed using a 1 sample t-test (Intact = 1).
Results: In flexion, compared to intact specimens, the
vertebral levels displayed increased translation (p < 0.025)
and rotation distal to the index surgery (p < 0.035). Con-
tinued implantations resulted in increased translations at
(C5-C6) and increased rotations at (C5-C6) and (C6-C7),
(p < 0.036). Superior implantation resulted in increased
translation at the index level with increased but non-
statistically significant rotations at all levels. Extension
resulted in increased translations at index and distal seg-
ments (p < 0.022) for one- and two-level surgeries. A three-
level surgery only increased translation distal to the index
level. Rotation was not different from intact in extension.
Lateral bending displayed increased translations for the
index (p < 0.017, all segments) and two-level surgery (p <
0.025, (C5-C6), (C4-C5)). No statistical differences were
detected for a three-level implantation in either translation
or rotation as compared to the intact condition. Implantation
of this keeled CDR device placed inferior, superior, and at
index level increased, or retained the translation and ro-
tation associated with the intact specimens. Conclusion:
The study represents the physical separation of motion into
the translational and rotational components as manifested
by a keeled CDR. Up to three-levels of this keeled CDR
device resulted in increased and/or retained specimen
motion relative to intact specimens. The results demon-
strated that multi-level prosthesis implantation does not
lead to detrimental motion but can provide increased range
of motion based on loading mode and insertion site.
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P019: Trends in patient selection for cervical
disk arthroplasty (2015-2020): a
retrospective analysis
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Introduction: Cervical disk arthroplasty (CDA) is an
evolving technology used to manage cervical pathologies and
has shown both favorable short-term and medium-term
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outcomes. In comparison to anterior cervical discectomy and
fusion (ACDF), CDA preserves the physiological flexion-
extension motion, reduces the occurrence of adjacent seg-
ment disease, and expedites the healing process. Because
CDA is a relatively new procedure, the surgical indications
require refinement based on growing experience and data. In
this retrospective analysis, we investigated how patient se-
lection factors for CDA have evolved between 2015 and 2020.
Material and Methods: We conducted a retrospective
analysis using a comprehensive national insurance database,
Pearldiver. This database contains data on 151 million indi-
vidual patients followed longitudinally through most of pri-
vate and government insurance products. We identified
patients who underwent single- or two-level cervical disk
arthroplasty (CDA) between 2015 and 2020, as indicated by
the CPT codes 22856 and 22858. The data was categorized
based on patient factors recorded prior to the index surgery,
including obesity, tobacco use, fibromyalgia, osteoporosis,
diabetes, preoperative opioid use, insurance status, and multi-
level disease. To assess changes over time, we calculated the
compound annual growth rate (CAGR) and overall surgical
case changes for each patient factor group between 2015 and
2020. We performed a Chi-squared analysis to compare the
frequency of patient factors between the two time periods and
applied the Bonferroni correction to account for multiple
comparisons and considered a significant statistical difference
at p < 0.01. Results: 20,575 CDA cases were identified be-
tween 2015 and 2020, with a compound annual growth rate
(CAGR) of 11.1% during this period. However, within the
overall growth, there was a decrease in the proportion of cases
among patient populations with tobacco use (CAGR -5.25%),
fibromyalgia (CAGR -8.33%), osteoporosis (CAGR -6.95%),
diabetes (CAGR -3.36%), and preoperative opioid use
(CAGR -4.97%), resulting in an overall reduction of -23.60%,
-35.60%, -30.20%, -15.70%, and -22.50%, respectively (all
p < 0.001). Interestingly, the only patient factor that saw an
increase in CDA utilization was obesity (CAGR 2.68%), with
an overall growth of 14.10% during the study period (p <
0.001). Additionally, there was an increase in the proportion of
patients undergoing two-level surgery (CAGR = 12.8%, p <
0.001) and Medicaid patients (CAGR = 11.1%, p < 0.001).
Conclusion: Given the annual growth and purported ad-
vantages of CDA, we would expect to see a wider utilization
of CDA across patient demographics, particularly as surgeons
become more experienced with the procedure. Our data
suggests the opposite trend-indicating a narrowing of indi-
cations for CDA despite the overall growth of this technology.
The decrease in CDA utilization among patients with a history
of tobacco use and osteoporosis is especially notable because
these populations could potentially benefit the most from a
minimally invasive procedure that does not rely on bone
fusion. It is unclear if these patient populations were treated
using more traditional methods due to perceived risk. Further
research is needed to better understand these trends and guide

the clinical decision-making in the management of cervical
spine conditions.
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Introduction: Smoking is associated with adverse post-operative
complications in patient undergoing cervical fusion surgery,
however data for single-level anterior cervical surgery is mixed.
Single-level anterior cervical discectomy and fusion (ACDF)may
not independently predict an adverse outcome in smokers,
however large-scale studies continue to support smoking cessa-
tion to reduce overall patient risk. Data supports operative
management of cervical myelopathy over non-operative man-
agement, with ACDF being the most common method of ad-
dressing pathology anteriorly.4 Cervical disc arthroplasty (CDA)
has been utilized as a motion sparing method to address pa-
thologies also treated with ACDF.5 Large database assessment
comparing ACDF and CDA in patients with myelopathy who
smoke may help to guide surgeon treatment selection.Methods:
The American College of Surgeons National Surgical Quality
Improvement (ACS-NSQIP) database was surveyed for all pa-
tients who were indicated for single-level ACDF or CDA for
cervical myelopathy from the years 2011 to 2020. Only elective
cases with selected pre-operative laboratory values and co-
morbidities were included. As patients were not randomized to
treatment arms, propensity score matching was employed to
minimize treatment selection bias when estimating causal treat-
ment effects. A multivariable logistic regression was used to
delineate factors significantly associated with a specific treatment
group. Individual propensity scores per covariate were calculated
in a logistic regression model. “Case” (ACDF) and “control”
(CDA) patients were paired 4:1 on these propensity scores via
exact matching based on factors that were found to be signifi-
cantly associated with the decision to perform ACDF versus
CDA. 819 patients were assessed in the CDA group and 3,276 in
the ACDF group after matching. Standardized differences are
estimated before and after matching to evaluate the balance of
covariates; small absolute values (∼0.2) indicate balance between
treatment groups. The PSM matched cohort was evaluated using
2-sided t-tests with Welch’s correction. Analyses of binary var-
iables with Fisher mid-P value. Following PS matching, the
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incidence of a non-binary event was evaluated using the
McNemar test.Results:After propensity scorematching, patients
who underwent CDA had greater length of surgical case com-
pared to those who underwent ACDF (102 minutes v. 95 minutes
p < 0.0009). No other factors were found to be statistically
significant in the difference between the two surgical techniques
among smokers to address cervical myelopathy. The overall rate
of complications was low with additional patients having surgical
site infections, pneumonia, reintubation, pulmonary embolism,
urinary tract infection, DVT, and sepsis, none of which were
found to have statistical significance between matched groups.
Additionally, there was no statistical difference in reoperation or
readmission between groups within 30 days. Conclusion: There
is no difference in 30-day outcomes in patients who undergo
ACDF or CDA to address cervical myelopathy when active
smokers are matched. Surgeons can utilize this information to
counsel patients who use tobacco that both surgical techniques are
safe and effective. Further studies are needed to assess if longer
term outcomes are different between motion preservation tech-
niques and fusion in a cohort of patients known to have risk
factors for pseudoarthrosis and other complications.

Arthroplasty-lumbar

718
P021: Outcome of unilateral osteoplastic
recapping hemi-laminoplasty for lumbar
interforaminal stenosis
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Introduction: Lumbar intervertebral foraminal stenosis are re-
ported to account for 8-11% of all degenerative diseases of the
lumbar spine. Although Posterior lumbar intervertebral fusion
(PLIF) and full endoscopic lumbar foraminotomy (FELF) have
been performed as surgical procedures, we performed the re-
capping hemi-laminoplasty (RHL) in our department. Objective:
The purpose of this study is to discuss the surgical technique, short-
term results, and usefulness of RHL in patients with single lumbar
intervertebral foraminal stenosis due to lumbar spinal canal ste-
nosis in elderly patients. Subjects: The mean age of the patients
was 63.0 years and the mean number of patients who underwent
RHL from October 2018 to December 2022. The mean age was
63.0 years (40 to 87 years), 20 were male and 10 were female.
Methods:After opening the cephalocaudal intervertebral window,
the spinous process was divided medially and longitudinally using
a T-saw, the intervertebral joint process was osteotomized with a
chisel, the intervertebral joint capsule was separated, the inferior
joint process and the back surface of the vertebral arch were

separated with a bump, and the unilateral vertebral arch was re-
moved temporarily. Osteophytes, lateral hernias, and other lesions
of the intervertebral foramen are removed, and the affected nerve
roots are circumferentially decompressed. The extracted vertebral
arch is then returned to its original position, and the osteotomized
spinous process is fixed with an absorbable screw. The clinical
outcomes (preoperative and postoperative JOA BPEQ VAS) and
perioperative complications were investigated. Results: The re-
sults showed a slight improvement in JOABPEQ and a significant
improvement in VAS in comparison with the preoperative and
postoperative JOA BPEQ and VAS. Discussion: RHL was less
invasive and more cost-effective than PLIF. On the other hand,
FELF is a good indication for patients with intervertebral foramen
stenosis with single root symptoms, but FELF is not indicated for
patients with multiple intervertebral foramen stenosis, and the
short-term results of RHL, which can simultaneously perform
lumbar partial laminectomy and RHL, were excellent. Since the
long-term results are unknown, it is necessary to consider the
possibility that this procedure may be a time-saving alternative to
PLIF, and to examine the rate of bony fusion and the occurrence of
spinal instability over the long term.
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Introduction: As the number of patients undergoing total hip
arthroplasty (THA) and lumbar spinal fusion rises, clinicians must
better understand the biomechanical and clinical associations be-
tween these two procedures. Therefore, the aim of this studywas to
evaluate the effect of single versus multilevel spinal fusion on
spinopelvic parameters, clinical outcomes, and THA dislocation
rates in patients with an existing THA.Material andMethods:A
retrospective cohort study was conducted on patients who received
surgery at a single urban, tertiary academic medical center. Patients
over 18 years of age with a history of THAwho then underwent
elective spinal fusion between 2004 and 2021 were included.
Cohorts were stratified by spinal fusion construct length (single or
multilevel) and the THA approach (anterior, anterolateral, lateral, or
posterior). Patients were excluded from the study if they underwent
revision THA before spinal fusion or received operative

374S Global Spine Journal 14(4S)



intervention for malignancy, infection, trauma, or revision spinal
surgery. Standing AP and lateral lumbar spine radiographs were
evaluated at 150% magnification to assess lumbar lordosis (LL),
sacral slope (SS), pelvic tilt (PT), pelvic incidence (PI), pelvic
incidence – lumbar lordosis mismatch (PI-LL), and L1 axis S1
distance (LASD) preoperatively, 6-months postoperatively, and 1-
year postoperatively. Femoroacetabular measurements, including
acetabular anteversion (AA) and acetabular inclination (AI) were
also evaluated at these time points. All statistical analyses were
performed using R Studio Version 4.1.2 (Boston, MA), with P
values <0.05 considered statistically significant.Results:A total of
440 patients (254 single-level, 76 two-level, and 110 long-level)
were included. A significant difference was noted in patient’s age,
sex, race, and smoking (p < 0.05). Patients who underwent longer
level fusion had significantly greater hospital length of stay (long
6.16 ± 4.16 vs. two 3.72 ± 1.94 vs. single 3.63 ± 3.88 days, p <
0.001) and lower rates of discharge home (long 45.7% vs. two
70.9%vs. single 81.1%, p < 0.001). Patients in themultilevel group
had significantly higher dislocation rates (long 3.64% vs. single
0.39% vs. two 1.32%, p = 0.039), spinal revision (long 25.5% vs.
two 17.1% vs single 13.4%, p = 0.019), complication rates (long
26.4% vs. two 17.1% vs single 7.87%, p < 0.001) and 90-day
readmission rates (long 10.9% vs. two 5.26% vs. single 3.54%, p =
0.029). Radiographically, patients with multilevel constructs had
significantly lower 1-year lumbar lordosis (long 45.7 ± 15.2 vs. two
43.1 ± 16.0 vs. single 51.4 ± 12.9, p = 0.022). Regression analysis
shows that patients in the single level group have lesser dislocation
risk (odds ratio:0.10, CI: 0.01 - 0.72, p = 0.045) compared to the
multilevel group (odds ratio:0.35,CI: 0.02 – 2.45, p = 0.356).
Conclusion: Patients with prior THA undergoing multilevel fu-
sions experienced more dislocations, higher spinal revision rates,
less frequent discharge home, longer hospital length of stay, and
higher 90-day readmission rates. Patients with multilevel fusions
had lower LL, higher PI-LL mismatch, and greater anteversion.
This study suggests that patients with existing THAwho undergo
multilevel fusion have more abnormal spinal sagittal balance and
have higher risk of dislocation despite higher baseline and post-
operative acetabular anteversion.

Basic science

327
P023: Protein biomarkers can distinguish
histologically degenerative symptomatic
from asymptomatic lumbar discs
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Introduction: Low back pain (LBP) is the most common cause
of pain and disability, and its pathomechanisms may vary

between individuals. While intervertebral disc degeneration
(IVDD) is frequently noted in cases of chronic LBP, IVDD is also
seen in patients who are not symptomatic for LBP. This study
was designed to determine if differences in the ex vivo release of
inflammation-, degradation-, and growth factor-related proteins
by IVD tissues recovered from symptomatic (SYM) clinical
patients and asymptomatic (ASYM) tissue donors could be
identified for a given IVD histologic degenerative (HD) score.
Material andMethods: IVD tissues were recovered from SYM
patients undergoing surgery for IVDD (n = 184 patients, mean
age 55.8y, 105F) andASYM tissue donors (n = 20 patients, mean
age 51.8y, 10F) without a reported history of back pain. Tissue
explants for each were created and cultured for 3 days. On day 3,
the media were collected for biomarker analysis and tissues
weighed. Histological Assessment: A modified IVD scoring
system based on the scheme published by Boos et al was used to
evaluate each tissue by one blinded pathologist. Media Analysis:
Media samples were tested for inflammatory, degradative and
growth cytokines using Luminex assays. Media biomarker
concentrations were standardized to the wet weight of each
explant and natural log transformed. Multivariable linear models
(LMs) were then created with adjustment for patient age, sex,
obesity status, and their interactions. Two-sided significance was
set at p ≤ 0.05. Interaction plots of predicted biomarker values
were used to interpret LM results.Results: SYM annulus fibrosis
(AF) tissues released significantly (p ≤ 0.048) higher levels of IL-
1RA, MCP-1, MIP-1α, RANTES, and TNF-α compared to
ASYM AF tissues. SYM nucleus pulposis (NP) tissues released
significantly (p ≤ 0.042) higher levels of GRO-α, IL-8, MCP-1,
MCP-3, MIP-1α and MIP-1β, RANTES, and TNF-α compared
to ASYMNP tissues. SYMAF tissues released significantly (p ≤
0.044) higher levels of MMP-1, MMP-2, MMP-9, and MMP-13
compared to ASYM AF tissues. ASYM AF tissues released
significantly (p ≤ 0.049) higher levels of MMP-3, MMP-7, and
MMP-8 compared to SYM AF tissues. Similarly, SYM NP
tissues released significantly (p ≤ 0.036) higher levels ofMMP-1,
MMP-2, MMP-7, MMP-13, and significantly (p ≤ 0.046) lower
levels of MMP-3, MMP-7, andMMP-8 compared to ASYMNP
tissues. ASYM AF tissues released significantly (p ≤ 0.045)
higher levels of TIMP-2, TIMP-3, TIMP-4, and significantly (p ≤
0.039) lower levels of PDGF-AA and VEGF compared to SYM
AF tissues. Similarly, ASYM NP tissues released significantly
(p ≤ 0.045) higher levels of TIMP-1, TIMP-2, TIMP-3, TIMP-4,
and significantly (p ≤ 0.039) lower levels of PDGF-AA, VEGF,
FGF2 compared to SYMNP tissues.Conclusion:Histologically
degenerative, cultured disc tissues from symptomatic patients are
associated with significantly higher release of inflammatory
proteins and specific MMPs, and significantly lower release of
TIMPs, compared to similarly histologically degenerative disc
tissues from asymptomatic individuals. Specific proteins in-
cluding RANTES, MMP-2, MMP-8, and TIMPs 2-4 are con-
sistently upregulated by symptomatic or asymptomatic IVD
tissues across a spectrum of histological degeneration, indicating
potentially fundamental biochemical properties in the develop-
ment of pain.
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P024: Load distribution on intervertebral
cages with and without
posterior instrumentation
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1Orthopedic Department, Balgrist University Hospital, Zurich,
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Background Context: Posterior and transforaminal lumbar in-
terbody fusion (PLIF, TLIF) are well-established procedures for
spinal fusion. However, little is known about load sharing between
cage, dorsal construct, and biological tissue within the in-
strumented lumbar spine. Purpose: The aim of this study was to
quantify the forces acting on cages under axial compression force
with and without posterior instrumentation. Study Design: Bio-
mechanical cadaveric study. Methods: Ten lumbar spinal seg-
ments were tested under uniaxial compression using load cell
instrumented intervertebral cages. The force was increased in
100N increments to 1000N or a force greater than 500N on one
load cell. Each specimen was tested after unilateral PLIF (uPLIF),
bilateral PLIF (bPLIF) and TLIF each with/without posterior
instrumentation. Dorsal instrumentation was performed with 55N
of compression per side. Results: Cage insertion resulted in a
median cage preload of 16N, 29N and 35N for uPLIF, bPLIF and
TLIF. The addition of compressed dorsal instrumentation in-
creased the median preload to 224N, 328N and 317N, respec-
tively. With posterior instrumentation, the percentage of the
external load acting on the intervertebral cagewas less than 25% at
100N (uPLIF: 14.2%; bPLIF: 16%; TLIF: 11%), less than 45% at
500N (uPLIF: 31.8%; bPLIF: 41.1%; TLIF: 37.9%) and less than
50% at 1000N (uPLIF: 40.3%; bPLIF: 49.7%; TLIF: 43.4%).
Without posterior instrumentation, the percentage of external load
on the cages was significantly higher with values above 50% at
100N (uPLIF: 55.6%; bPLIF: 75.5%; TLIF: 66.8%), 500N
(uPLIF: 71.7%; bPLIF: 79.2%; TLIF: 65.4%), and 1000N external
load (uPLIF: 73%; bPLIF: 80.5%; TLIF: 66.1%). For absolute
loads, preloads and external loads must be added together.
Conclusion: Without posterior instrumentation, the intervertebral
cages absorb more than 50% of the axial load and the load dis-
tribution is largely independent of the loading amplitude. With
posterior instrumentation, the external load acting on the cages is
significantly lower and the load sharing becomes dependent on the
load amplitude, with a higher proportion of the load being
transferred by the cages in high load situations. The bPLIF cages
tend to absorb more force than the other two cage configurations.
Clinical significance: Cage instrumentation allows some of the
compression force to be transmitted through the cage to the screws
below, better distributing and reducing the overall force on the
pedicle screws at the end of the construct and on the rods.
Keywords: intervertebral cage; TLIF; PLIF; fusion
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role of mTOR/PKC and NF-kB
signaling pathways
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Introduction: Low back pain majorly contributes to age-related
disability, accounting for the highest disability-adjusted life years
of any disease. IVDD-induced secondary spinal instability and
spinal stenosis are primary causes of low back pain. Fibrosis, an
exaggerated inflammatory response to injury, is implicated in
IVDD progression. Increased CTGF expression, a fibrosis
marker, is frequently observed in degenerated intervertebral disc
(IVD) tissues. Although hyperglycemia-induced inflammation
and fibrosis contribute to many diseases’ pathogenesis, their
involvement in IVDD remains unclear.Material and Methods:
The study followed ethical standards and the Helsinki Decla-
ration of 1975, revised in 2000. Ten human IVDs were dissected
from patients with lumbar spinal intervertebral disc herniation
and intervertebral degeneration disease. The Ingenuity Pathway
Analysis of the GEO database (GSE219145) was used to identify
several IVDD-involved pathways, particularly the mTOR and
PKC pathways. Masson staining was employed to observe IVD
fibrosis, while fibrosismarkers (CTGF, COLa1, ATF4, and EIF2)
were quantified by qPCR and western blot assay. Results: The
study discovered a positive correlation between IVD fibrosis
progression and the IVDDgradient. As the annulus fibrosus (AF)
is crucial for IVD mechanical function, it was used for exper-
iments. High-glucose (33 mM) treatment in AF cells elevated the
expression of fibrosis markers at both mRNA and protein levels.
Masson’s staining revealed a positive association between tissue
fibrosis and Pfirrman scores. Immunohistochemistry also dis-
played a positive expression of fibrosis markers in high-grade
IVDD tissues. Interestingly, high glucose treatment promoted
mTOR and PKC phosphorylation time-dependently, which was
inhibited by mTOR and PKC inhibitors (Repamycin and
GF109203x) or siRNA. Additionally, NF-κB, a vital fibrosis
response transcription factor and a common PKC signaling
downstream target, was inhibited by NF-κB inhibitors or p65
siRNA, reducing high glucose-induced fibrosis markers upre-
gulation. Conclusion: The findings suggest that high glucose
upregulates fibrosis marker expression via the mTOR/PKCδ and
NF-κB signaling pathways in AF cells. This offers novel insights
into hyperglycemia-induced IVDD mechanisms and potential
therapeutic targets for low back pain treatment.
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paraspinal muscles is associated with severity
of curves in idiopathic scoliosis
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Introduction: Idiopathic scoliosis is the leading cause of spinal
deformity worldwide. Recently role of ladybird homeobox 1
(LBX1) gene has been explored by a couple of studies in the
development of idiopathic scoliosis, however, the biological basis
of LBX1 contribution to idiopathic scoliosis remains mostly un-
known. It is critical to explore the potential role of LBX1 in the
severity of curves (Coronal & sagittal Cobb angle) and other
spinopelvic parameters. Materials & Methods: Complete de-
mographic and clinical profilewith radiographs (lateral&AP) of 22
patients (16F/6M) aged 10-18 years undergoing surgeries for id-
iopathic scoliosis were obtained after informed consent. Paraspinal
biopsies were obtained from both convex & concave sides of the
curves for mRNA analysis of LBX1. Radiological parameters such
as coronal & sagittal Cobb angle, vertebral rotation, apical vertebral
translation (AVT), Rissers sign & coronal balance were measured
on radiographs using RADIANTDICOMviewer. Pain was graded
by visual analogue scale (VAS) from 0 to 10. The data was an-
alyzed using independent sample t test and regression analysis.
Results: There wasn’t any significant difference of LBX1 ex-
pression on both sides of the curves. The expression did not have
any correlation with age and sex. Mean ± SD of coronal & sagittal
Cobb angle was 81.6 ± 17.7 & 40 ± 20.8 respectively. The convex
side expression was in significant positive correlation with coronal
Cobb angle (r = 0.44, p = 0.03) & AVT (r = 0.57, p = 0.006).
Conclusions:The correlations of LBX1with coronalCobb suggest
that LBX1 expression has a potential role in determining the se-
verity of the curve. Hence, the molecular mechanism by which
LBX 1 contributes to this severity needs to be further explored.
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P027: Novel etiology of adolescent idiopathic
scoliosis: SLC6A9 variant impairs
glycine neurotransmission
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Introduction: AIS is the most common form of spinal deformity
affecting millions of adolescents worldwide, but it lacks a defined
theory of etiopathogenesis. The origin of some Adolescent Idi-
opathic Scoliosis (AIS) is neuropathic. Variants of SLC6A9, which
encodes glycine transporter 1 (GLYT1), reduce glycine trans-
portation, impaired glycine neurotransmission, and central pattern
generators (CPGs) dysfunction leading to spinal deformity. Ma-
terial and Methods: Clinical investigation, genetic analysis, and
functional studies were conducted. Five multi-generation AIS
families and 843 sporadic cases were identified, and along with
3219 controls, underwent genetic analyses including linkage
analysis, genome sequencing, and targeted sequencing to identify
pathogenic variants. Paraspinal muscle sEMG tests were per-
formed on familial cases. Additionally, 858 patients from two
additional AIS cohorts in China and US were used for validation.
After identifying disease-associated variants, cellular mechanisms
were studied and zebrafish models were generated to understand
the underlying etiology of the spinal curvature and to test candidate
treatments. Results: Disease-causing and predisposing variants of
SLC6A9 in multiple families and many sporadic cases were
identified via genetic analyses. SLC6A9 variants affected sub-
cellular localization and stability of GLYT1, leading to reduced
glycine uptake activity in cells. Slc6a9mutant zebrafish exhibited
discoordination of spinal neural activities and pronounced spinal
curvatures which resembles the human patients carrying the
SLC6A9 pathogenic variant. Administration of a glycine receptor
antagonist or a clinically used glycine neutralizer sodium benzoate
partially rescued the phenotype (scoliosis phenotype dropped from
70.2% to 30.3%). Aberrant EMG bursts were found in SLC6A9
pathogenic variants suggesting an impairment of paraspinal
muscle balance control. Conclusion: Genetic variants affecting
glycine transportation are strong causal risk factors of AIS. Results
from patients and animal models suggest a neuropathic origin for
“idiopathic” scoliosis, involving the dysfunction of CPGs, po-
tentially a common cause of AIS. Our work suggests further
avenues for early diagnosis and prevention of AIS.
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P028: Expression of TGF Beta 1 &
degenerative changes in the paraspinal
muscles of scoliotic patients
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Irum1, Muhammad Saad Ilyas2, Amer Aziz2
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Introduction: Various studies advocate the genetic patho-
genesis of idiopathic scoliosis, recently the role of paraspinal
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muscles in the initiation and progression of idiopathic sco-
liosis has been identified. However, the complex mechanism
of the muscle tissue changes remains unclear. A couple of
studies have found the asymmetric expression of various
transcripts between the two sides of the muscles, it is plausible
to hypothesize that the expression of certain proteins is re-
sponsible for muscular changes. The current study has been
designed to elucidate the role of transforming growth factor
β1(TGF-β1) in histological changes of paraspinal muscles of
scoliotic patients. Material & Methods: Paraspinal muscle
tissue samples were obtained from both sides of idiopathic
scoliotic patients (n=22) and from degenerative disc disease
patients (n = 21) as controls who were undergoing surgery
after informed consent along with relevant demographic &
clinical details. The obtained muscular tissue samples were
processed for protein analysis of TGF-β1 and for histological
changes like necrosis, atrophy, hypertrophy and fatty invo-
lution on H& E-stained sections. The data was analyzed using
one way ANOVA & linear regression analysis. Result:
Scoliotic patients (16F/6F) had mean coronal Cobb angle of
81.63 ± 17.7, with mean-age of about 14.1 ± 2.1 years. mRNA
expression of TGFβ1 was more on concave side of the par-
aspinal muscles as compared to controls (p = 0.04). While both
convex & concave sides of paraspinal muscles of scoliotic
patients were having significantly increased necrosis, atrophy,
hypertrophy and fatty involution (p < 0.001) as compared to
controls. While comparing convex & concave side paraspinal
muscles, fatty involution was more on concave side (p =
0.004) as compared to convex side. Female scoliotic patients
had more atrophy (p = 0.01) as compared to males. Con-
clusion: TGF-β pathway is a known critical regulator of the
degenerative muscle changes, current results suggest that
TGF-β1 signaling may play an important role in the devel-
opment of these muscle pathologies.
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Introduction: Wolff’s law states that bones will adapt to the
degree of mechanical loading, which is a matter of mechanical
transduction of bone cells. Mechanotransduction is the con-
version of mechanical stimuli in bone formation. Decreasing
mechanical stimuli during immobilization, muscular debility,
and the loss of gravity astronauts encounter, generates bone
loss due to decreasing mechanical transduction. On the other
hand, increasing mechanical stimuli promotes bone formation,
as happens while walking after a fracture with bone loss
occurs. This work constitutes the fundamental basis of what
lies in Wolff’s law and the biophysical properties of bone that
oppose the fracture force. We investigate the properties of the
bone that oppose the forces that will break the bone, as the
physics of Young and Bulk modulus.Material andMethods:
The only method used was the logarithm base 2 of the number
of choices, corresponding to information in the mathematical
theory of communication of Shannon, to arrive at apodictic
inferences, in terms of the electromagnetic interactions and
what constitutes the molecular basis of the biomechanics;
ascending to the different organizational levels: The cellular,
subcellular and molecular fundamentals of the biomechanics,
biochemistry, biophysics of the collagen, the fibers of Sharpey
and the histology of the interstitial architecture, and also the
mechanical transduction of the osteocyte. Results: The
structure of hydroxyapatite is determined by the hysteresis that
arises as an emergent property of Bertalanffy, starting from the
dispositions of the space-time of the atoms. In compression
strain, generated by the compression stress, it is the Bulk
modulus of the Hydroxyapatite that opposes the compression
strain. In tension strain, generated by the tension stress, it is the
Yung modulus of collagen type-1 that opposes the tension
strain of the bone. In torque strain, generated by tension
stresses applied opposite in the transversal plane and tan-
gential to the bone, the torque is the Young modulus, but of the
collagen bundle. When this reaches the threshold of Sharpey
fibers, the torsion strain of bone results; even though this
corresponds to a helicoidal simple pattern of a fracture, it is the
fracture pattern with greater stability, because of the contact
area between the fragment’s cortices, as a matter of electro-
magnetic interaction, among electrons and protons of their
atoms. Mechanical forces applied to bone make liquid inside
the canaliculi and lacunae get outside the interstitium in the
compressed bone segment. The movement of liquid in the
canalicular system, made up of a network of osteocytes
dendritic cytoplasmatic processes inside canaliculi and con-
nected through GAP junctions, generates a streaming potential
at the moment the bone is under stress. This electrical potential
opens voltage-gated Ca2+ channels, increasing Ca2+
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intracellular levels, which together with Nitric Oxide and
PGE2 alter c-fos and COX2 gene expression. The IGF-1 gene
expression increases the production of IGF-1, which promotes
the transformation of osteoprogenitor cells into osteoblasts, as
such, the regions of bone under stress will have a greater
amount of bone deposits. Conclusion: All the concepts of
biomechanics are apodictically inferible in terms of electro-
magnetic interactions.
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Introduction: The microbiome in both control and degen-
erated IVD disc samples showed similar bacterial diversity at
the genus level, however, control discs were devoid of
infection-related immune responses. Our objective is to un-
derstand the role of the Endocannabinoid mediated signaling
mechanism during the sub-clinical infection of IVD.
Methods: This is an experimental case-control study. Bac-
terial diversity in IVD tissue of normal healthy disc from brain
dead organ donors, Control (C) (n = 20) and degenerated disc
(n = 40; (modic (M) = 20; non-modic (NM) = 20)), from
patients undergoing discectomy were studied using 16S
metagenome V3-V4 sequencing. Data analysis was performed
using the Qiime2 pipeline followed by OTU clustering and
taxonomic classification using Greengenes / SILVA reference
databases. In addition, global metabolome profiling was
performed in the same samples (n = 60) using uHPLC coupled
to Q Exactive TM Plus Hybrid Quadrupole-Orbitrap TMmass
spectrometer. Metabolic features were identified using com-
pound discoverer vs 3.3 and further subjected to principal
component analysis (PCA) and OPLS-DA using Metab-
oAnalyst 5.0. Results: A total of 14 bacterial genera were
identified common in control, modic, and non-modic discs,
with a high abundance of gram-negative bacteria. The bac-
terial genera identified were: Pseudomonas, Prevotella, My-
cobacterium, Bacteroides, Faecalibacterium, Roseburia,
Leifsonia, Acinetobacter, Cutibacterium, Corynebacterium,
Clostridium, Achromobacter, Ruminococcus, Staphylococcus.
The classified OTUs representing bacterial genera were higher
in control (45397) followed by Non-modic (43552) andModic
(37319) respectively. Untargeted metabolomic analysis in the
same samples revealed a total of 3187 metabolites, of which

1294 were fatty acids, lipids, and its derivatives which con-
tribute to 40% of the total metabolites identified. Among the
lipids identified, signaling lipids such as Endocannabinoids,
play a major role in host immune response. The Endo-
cannabinoid metabolites were significantly reduced in de-
generated discs than in control discs with Log fold change of
-0.78 for 2-Arachidonylglycerol (2-AG) and -0.89 for N-
arachidonoylethanolamine (AEA). The role of 2-AG and
AEA in the host were reported to be anti-inflammatory and
attenuates bacterial infection, especially gram-negative bac-
teria. The two metabolites 2-AG and AEA bind to the Can-
nabinoid 1 (CB1) and Cannabinoid 2 (CB2) receptors and
prevent the production of pro-inflammatory molecules such as
IL-6 and IL-10. The metabolite 2-AG attenuates the type -3
secretion system (T3SS) of the pathogen which interacts with
the host molecules. The CB2 receptor activation by agonists
like 2-AG significantly reduces the infection and inflammation
induced by Pseudomonas, thereby preventing or delaying disc
degeneration. Conclusion: The bacterial diversity of the discs
revealed the abundant gram-negative bacteria which includes
opportunistic pathogens. Though all the discs had pathogenic
bacteria, the control disc was devoid of any infection. The
metabolome analysis revealed 2-AG and AEA, signaling lipid
molecules play a major role in providing resistance towards
bacterial infection in control intervertebral discs compared to
low levels in degenerated discs.
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Introduction: Due to recent advances in artificial intelligence
(AI), languagemodel applications can generate logical text output
that is difficult to distinguish from human writing. The use of AI
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to write scientific abstracts in the field of spine surgery is the
center of much debate and controversy. This study is to evaluate
the reproducibility of scientific abstract generated by AI’s large
language model in the field of spine surgery. Material and
Methods: Sixty abstracts were randomly selected and used as
ChatGPTandBard input statements to generate abstracts based on
supplied article titles. A total of 174 abstracts divided into human-
written abstracts, ChatGPT-generated abstracts, and Bard-
generated abstracts was evaluated. The likelihood of plagiarism
and AI output were assessed using the iThenticate and zeroGPT
programs, respectively. Eight reviewers in the spinal field eval-
uated 30 randomly extracted abstracts to determine whether they
were produced by AI or human authors. Results: The plagiarism
rate was significantly lower among ChatGPT-generated abstracts
(20.7%) compared with Bard-generated abstracts (32.1%) (p <
0.001). The AI-detection program predicted that 21.7% of the
human group, 63.3% of the ChatGPT group, and 87.0% of Bard
groupwere possibly generated byAI,with an area under the curve
value of 0.863 (p < 0.001). A sensitivity of 56.3% and a specificity
of 48.4% were shown in assessing human-written abstracts by
human reviewers. Conclusion: Writing abstracts in the field of
spinal research, most abstracts generated by AI program showed
high levels of plagiarism and AI detection that can be deemed
unethical. As humans are unable to clearly distinguish between
abstracts generated by AI and those written by humans, caution is
advised regarding the ethical implications of using AI programs
such as ChatGPT and Bard.

1569
P032: The diversity of transcriptome in
lumbar degenerative disease and novel
isoform of bone morphogenic protein-6
revealed by long-read RNA sequencing

Hong Jin Kim1, Jun Kim2, Dong-Gune Chang1, Chun-A
Kim3

1Orthopedic Surgery, Inje University Sanggye Paik Hospital, Seoul,
South Korea
2Life Sciences, Chungnam National University, Daejeon, South
Korea
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Convergence Research Center, Daejeon, South Korea

Introduction: The etiology and pathological mechanisms of
degeneration in spine was not clearly established. The bone
morphogenic proteins (BMPs) has an osteo-inductive potential
and important role of bone graft substitute in spine fusion surgery.
This study is aimed to assess the diversity of transcriptome in
degenerative lumbar spinal stenosis and find the novel isoforms
of BMPs from lamina, ligament flavum, pelvic bone using the
long-read RNA sequencing.Material andMethods: Long-read
RNA sequencing were performed based on samples including
degenerative lamina, hypertrophied ligament flavum, and pelvic

bone from the patients with degenerative lumbar spinal stenosis.
The genes and isoforms specifically expressed in degenerative
spine and normal pelvic bonewere discovered and analyzed from
the comparison of the extracted data with short-read RNA se-
quencing. Results: Our data discovered the 45,174 novel genes
and 20,767 isoforms indicating the diversity of splicing pattern in
degenerative spine. Reflecting these genes and isoforms, 2,492
differentially used isoforms (DIUs) and 887 differentially ex-
pressed genes (DEGs) were obtained and there was a total of 124
genes that possessed both DIUs and DEGs, which were found to
be the factors in bone or ligament formation. Specifically, the
total of 4 isoforms in BMP-6 were observed in normal pelvic
bone and these isoforms indicates that they have a potent on bone
formation process. Conclusion: The diversity of transcriptome
including splicing patterns were revealed from the long-read
RNA sequencing, which were found to be influential factors in
pathological mechanism of degeneration. Especially, the four
novel isoforms of BMP-6 in pelvic bone suggested that their
important role in osteo-inductive potential.

1767
P033: Genetic study of patients with ossified
posterior longitudinal ligament in
Indian population

Anindya Basu1, Tosaddeque Hussain1, Christopher
Gerber1

1Spine Surgery, Institute of Neurosciences Kolkata, Kolkata, India

Introduction: Ossification of Posterior Longitudinal Ligament
(OPLL) is a pathological condition most commonly encountered
in the cervical spine. It is most prevalent in South East Asian
population and relatively rare in the West, with incidence being
2.4 % in the Asian population and 0.16% in the non-Asian
population. While the pathogenesis of OPLL is multifactorial and
not well understood, it is widely believed to have genetic asso-
ciations as suggested by various studies in the past.While, various
studies have been conducted in the past mostly in the Japanese to
study pathological variants through genome sequencing, none
have been performed in the Indian subcontinent despite it being
fairly common in clinical practice.Material andMethods: It was
a Cross sectional observational study with a Sample size 40. We
received Ethical clearance by IRB and the cost was covered by
research grant. Patients with Age >18 years and CT confirmed
cases of Cervical OPLL were included in the study. Patients with
dorsal and lumbar OPLL and history of trauma were excluded.
Blood sample (3 ml) was collected in EDTA vial and we con-
ducted next generation sequencing on 40 radiologically con-
firmed OPLL patients to identify deleterious genetic mutations.
We noted gross motor power and mJOA scores and and Nurick
grading at presentation. Relationship to K line, type of OPLL and
Maximum Occupying ratio on sagittal CTwas considered. Need
for surgery was also noted. Results:Mutations were identified in
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RNF170 chr8, GIPC1 chr9, BMP4 chr14, MTHFR chr1,
COL6A1 chr21, MICU1 chr10, ATL1 chr14, DHTKD1 chr10,
KBTBD13 chr 15, DDHD1 chr14, LRRK2 chr12, GARS1 chr7,
SCN11A chr3, HTRA1 chr10, MYH2 chr17, SLC5A7 chr2,
GDAP1 chr8, RNASEH2B chr13, LRSAM1 chr9, CAMTA1
chr1, ALDH18A1 chr10, FAT2 chr5, SPG7 chr16 and COL2A1
chr12. Pathological variants were found in 7 of 12 patients having
continuous, 3 of 6 in mixed, 6 of 16 segmental and only 1 of 6
circumscibed types of OPLL. Conclusion: Apart from providing
insight into genetic pathobiology of OPLL and related skeletal
disorders in Indian population, identification of these mutations
might help in the development ofmolecular targeted therapy and a
standardized genetic screening panel for family members of af-
fected individuals in the future.

2019
P034: Contact loading response of 3D
printed implants with additive
surface features

Antonio Valdevit1 1, Nicole Mottole1, Robert Hirschl2

1SEA Ltd, Health Sciences, Columbus, USA
2Orlando Health Neuroscience and Rehabilitation Institute,
Orlando, USA

Introduction: 3D-printing creates structures to optimize fusion
by including features such as surface roughness, teeth and/or outer
framework to resist migration to increase structural integrity.
While common, little is known how these features may alter the
propensity for subsidence. It is recognized that clinical subsidence
is a dynamic cyclic event and not due to a single overloading
condition. The current study addresses static implant/substrate
contact to elucidate effects of traditional surface features upon
surface engagement. The investigators hypothesize that an open
structure allows for increased surface engagement and load
transfer via increased interdigitation with the underlying surface.
Material and Methods: Randomized and equal allocation of 20
PCF bone blocks (N = 20) were assigned to one of four (same
manufacturer, Xenix Medical, Orlando, FL) 3D-printed inter-
vertebral implant groups possessing equal dimensions and matrix
configuration but differing in surface geometry designated as;
Base Matrix (BM), BM+Frame (BMF), BM+Teeth (BMT) and
BM+Frame+Teeth (BMFT). Ultralow Fuji filmwas placed on the
surface of the bone blocks. Static compression testing was per-
formed using each implant type to a load of -350 N at a rate of 10
N/s and sustained for 15 seconds. The exposed film was analyzed
using Topaq software that converted the film image to a quan-
titative contact pressure image. Mean pressure and surface en-
gagement (Area) were normalized to the BM implant (BM = 1)
and compared using a 1-way ANOVAwith a Holm-Sidak post-
hoc tests. Results: The BM and BM+Frame designs displayed
decreased mean pressures (p < 0.0001) and were not different
from each other. More specifically, designs incorporating Teeth

upon the surface resulted in increased pressures. With respect to
surface engagement, the BM design displayed statistically in-
creased engagement compared to all other designs incorporating a
Frame and/or Teeth (p < 0.03 for all). Designs incorporating a
Frame and/or Teeth were not statistically different from each
other. The BM and BM+Frame designs displayed a statistically
decreased pressure as compared to all other designs. The inter-
digitation of the matrix without the presence of the Teeth feature
likely permits increased surface engagement as the BM and
surrounding frame allow for increased contact with the substrate
and therefore results in decreased pressure as compared to point
contact in the case of Teeth residing on the substrate. It should be
noted that in addition to decreased pressure, the BM design also
demonstrated statistically increased surface engagement com-
pared to other designs. The combination of increased engagement
and decreased pressure in the BM design is a favorable me-
chanical environment for subsequent fusion via load transfer
without increasing subsidence propensity. Conclusion: Using
implants of identical matrix with/without a circumferential Frame
provided reduced pressures in comparison to inclusion of Teeth.
With respect to surface engagement, it was determined that in-
clusion of a circumferential Framewith/without Teeth reduced the
load transfer ability as evidenced by a significant reduction in
engagement with the underlying substrate. The BM design
without features likely allows for increased interdigitation with
underlying surfaces, especially if one considers the non-uniform
endplate surface under clinical applications.

2020
P035: Effects of interbody implant
framework and anti-migration geometry on
vertebral endplate subsidence resistance due
to cyclic loading

Antonio Valdevit1 1, Nicole Mottole1, Robert Hirschl2

1SEA Ltd, Health Sciences, Columbus, USA
2Orlando Health Neuroscience and Rehabilitation Institute, Health
Sciences, Orlando, USA

Introduction: 3D-printing permits biomimetic structures to
optimize fusion. Little is known how teeth and/or outer
framework alter subsidence. Clinical subsidence is a multi-
factorial cyclic process, not a catastrophic event. Standardized
tests evaluate implant subsidence using blocks and static
loading but are not clinically realistic. The investigators in-
troduce the concept of subsidence resistance as a more clin-
ically relevant scenario of cyclic penetration of a device into
vertebra and that an open structure allowing for interdigitation
with the endplate results in improved subsidence resistance.
Material and Methods: Randomized and equal allocation of
L4 (N = 3) and L5 (N = 3) porcine vertebra were assigned to
four 3D-printed implant groups from the same manufacturer
(Xenix Medical, Orlando, FL) possessing equal dimensions
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but differing in surface geometry: Base Matrix (BM) ,
BM+Frame (BMF), BM+Teeth (BMT) and BM+Frame+-
Teeth (BMFT). Implants were placed on superior endplates
and subjected to 500 cycles of loading (-35N to -350N), with
load and deformation data acquired at cycle 5 and at 25 cycles
thereafter. Subsidence resistance was computed from the
elastic region of the load/deformation curve and normalized to
the initial resistance (cycle 5). For each implant, exponential
analysis of subsidence resistance versus cycle number resulted
in parameters of Span (Total Subsidence Resistance) and Rate
(K). Span can be considered as the asymptotic limit of the
subsidence resistance increase. The Rate parameter (K) is the
resistance per cycle but is more clinically meaningful to report
Half-Life or number of cycles to achieve a 50% change from
initial values (Half-Life (HL) = (Ln (2))/K). Span and Half-
Life were compared using a 1-way ANOVA with a Holm-
Sidak post-hoc tests. Results: BM designs demonstrated dual
exponential (i.e., dual Rate (K) values and hence dual Half-
Lives) fits as compared to single K curves for other designs (F
Test, p < 0.0001). The Slow Half-Life component of BM
designs was greater than single components of other designs
(P<0.0001 for all). Simultaneously, the Fast Half-Life com-
ponent in BM designs was less than single components of
other designs (P<0.045 for all). The combination of a rapid
increase (Fast) and a gradual subsidence resistance increase
(Slow) in BM designs was different from other designs. With
respect to the Span, BM designs demonstrated a greater
change or increased subsidence resistance as compared to the
other designs (P<0.0001 for all). The addition of Teeth to BM
designs increased subsidence resistance only as compared to
Frame designs (P<0.0001 for both). The open matrix of BM
designs permits increased opportunities for inter-digitation
with the endplate surface for immediate engagement and
subsequently only results in small micro-adjustment under
load. Inclusion of a Frame forces a device to reside on surface
features protruding from the endplate. The use of Teeth results
in device penetration until sufficient engagement supports the
load. Conclusion: Rapid initial subsidence resistance com-
bined with gradual resistance in the open matrix BM design
may be a clinically viable scenario as implant subsidence is
likely to occur early during post-operative recovery.

2022
P036: Regional mapping of the vertebral
endplate response under dynamic loading

Antonio Valdevit1, Nicole Mottole1, Joseph Turner2,
Charles Forton2

1SEA Ltd, Health Sciences, Columbus, USA
2Acuity Surgical, Irving, USA

Introduction: It has been reported that removal of the
endplate decreases surface strength and thereby increases

the likelihood of subsidence and is most notable in the
posterior region. Such a practice could be viable provided
the intervertebral device displays a footprint that takes
advantage of the mechanically stronger endplate region in
the vertebral periphery. Devices that reside upon the pe-
riphery and demonstrate a large contact area with the
endplate should result in a reduced stress distribution
pattern. Studies that have investigated endplate mechanics
have involved static compression to failure for evaluation.
The use of cyclic stress relaxation loading may be more
fitting and clinically applicable. This suggests that a low
frequency indentation fatigue evaluation may be appro-
priate and can be used to elucidate subsidence properties of
the vertebral endplate. Material and Methods: The me-
chanical evaluation of the endplate consists of concentric
regional boundaries of Inner, Middle, Outer and Periphery
subdivided into angular positions identified as 0°, 30°, 45°,
60° and 90°. Each location was subjected to 500 cycles of
continuous compression from -2.5 N to -25 N using a fixture
permitting perpendicular orientation of the test location
with the loading axis. The most posterior central location
was identified as the origin and used to normalize the re-
sponse for each vertebral body to pool the results. For each
test site, a non-linear exponential regression was performed
that provided clinically relevant parameters of Yo (Initial
Deformation), Plateau (Asymptotic Deformation Limit),
Span (Total Subsidence), and K (the deformation per unit
cycle). Each of parameter was averaged over the concentric
region for each vertebral body for all five spines. The fitted
parameters were subjected to a 1-Way ANOVA with a
Tukey post-hoc test for determination of statistical differ-
ences between concentric regions. Results: In the case of
Yo, Plateau, Span (or subsidence) and K, statistically
significant differences were observed between the Pe-
riphery and the Middle and Inner regions (p < 0.046 for all
regions and parameters). The summary result is best ex-
emplified by the Span data where the total change from the
initial Yo deflection to the Plateau (Asymptotic Limit),
considered as a measure of the subsidence in a region,
illustrates a gradual increase in subsidence from the Pe-
riphery to the Middle (p = 0.0453) and Inner (p = 0.0116)
regions and depicts a increase from the Outer region to the
Inner region (p = 0.0287) as well. Proper placement of
intervertebral spacers is generally an acquired feel gained
through experience. Intuitively one may place the spacer in
the posterior region to minimize expulsion risk. This study
suggests the posterior inner radius region is most vulnerable
to compressive fatigue failure which may be mitigated by
ensuring contact with the posterior endplate rim. Con-
clusion: The cyclic loading employed in this study may be a
more clinically relevant method for the evaluation of re-
gional endplate integrity. Based upon fatigue loading from
this study, the mechanical integrity of the endplate may be
more limited than observed under static conditions.
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P037: Association between low back pain,
overweight and muscle trophism
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Americhi Stering do Nascimento1, Rodrigo Pinho de
Araújo2

1Ortopedia Surgery, Santa Marcelina University of Medicine, São
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2Spine Surgery, Hospital Santa Marcelina, São Paulo

Introduction: Low back pain is a multifactorial condition, ex-
tremely prevalent in industrialized countries. Its occurrencemay be
related to psychosocial, organizational, physical, and sociological
factors. Obesity and overweight are directly related to changes in
the locomotor system, especially in body alignment. In this sense,
this is a cross-sectional quantitative study, which aimed to relate
low back pain with the degree of overweight and paravertebral
hypotrophy. Material and Methods: For this, 100 patients from
an orthopedics clinic in São Paulo were evaluated, 71 women and
29 men, with an average age of 52 years. The results were
subjected to a descriptive and inferential statistical analysis, which
showed that the average pain presented by women (7.1) is higher
than that of men (7.1), with a standard deviation of 2.2. Results:
Furthermore, it was found that physical exercise is a factor in
improving low back pain, improving the average pain by 0.8
points. There was a relationship between pain, metabolic age, and
abdominal circumference, while fat replacement was defined as a
qualitative variable, without a linear character. Regarding time, it
was found that the longer the time, the greater the average pain.
Conclusion: There was an association between lipo substitution
and pain, resulting in higher pain averages in Goutallier grades 2
and 3. However, fat replacement was not directly related to being
overweight, but to a sedentary lifestyle. Thus, it is inferred that low
back pain is closely related to muscle trophism.

Biomechanics

429
P038: The range of motion of atlantoaxial
joints with the "sandwich" deformity: a
human cadaveric biomechanical study

Yinglun Tian1

1Orthopedics, Peking University Third Hospital, Beijing, China

Introduction: Patients with “sandwich” deformity (concomitant
atlas occipitalization and C2-3 fusion, a subtype of Klippel-Feil
syndrome) are at particular risk of developing atlantoaxial dis-
location (AAD). Those patients were characterized with earlier

onset age, more severe dislocation, higher incidence of Chiari
deformity and syringomyelia, and greater difficulty in surgery.
But it is unknown if there is special biomechanical characteristics
between atlantoaxial joints. To explore if the biomechanical
characteristics between atlantoaxial joints in “sandwich” defor-
mity patients is particular and if there is a relationship between the
AAD and the malformations (Chiari malformation and the for-
mation of syringomyelia). Material and Methods: We con-
ducted a biomechanical study on the atlantoaxial joint by
simulating “sandwich” deformity in cadaveric specimens. Five
fresh frozen cadaver spinal specimens (from the occiput to C7)
were selected fromhuman donorswith no history of spinal trauma
and congenital malformations. The C0-1 and C2-3 (C1 pedicle
screws combined with occipital titanium, C2 pedicle screws and
C3 lateral mass screws) were fixed to develop congenital atlas
occipitalization and C23 fusion deformities (“sandwich” defor-
mity). Each specimen was tested two times, firstly under the
normal condition and secondly under the “sandwich” condition.
Then the range of motion (ROM) between C1 and C2 was
measured under different conditions.Results:The results showed
that the relative range of flexion-extension motion between C1-2
in the “Sandwich” specimenswas significantly greater than that in
the normal specimens (p < 0.05). No significant difference in the
relative range of other two motion modes (lateral bending and
axial rotation) between C1-2 was observed for the normal and
“Sandwich” specimens.Conclusion: The ROM between C1-2 in
“sandwich” deformity increased during flexion and extension
compared with normal atlantoaxial joints. The “clamp” mecha-
nism of “sandwich” deformity might be involved in the patho-
genesis of AAD and secondary nervous system damage.
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P039: Multilevel contribution of passive
structures in the spine - a cadaveric stepwise
reduction study on the torso
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1Department of Orthopedics, Balgrist University Hospital,
University of Zurich, Zürich, Switzerland
2Institute for Biomechanics, ETH Zurich, Zürich, Switzerland
3Spine Biomechanics, Department of Orthopedics, Balgrist
University Hospital, University of Zurich, Zürich, Switzerland

Introduction: Multisegmental spinal structures such as the pos-
terior ligamentous complex (composed of the spinous processes
and the interspinous and supraspinous ligaments) and the para-
spinal musculature could play an essential role in spinal stability.
Due to their multisegmental nature, their effect might be under-
estimated in biomechanical analysis of single-level functional
spine units. The aim of this study was to quantify the load dis-
tribution in intact cadaveric human torsi during full flexion.
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Materials and Methods: A stepwise reduction study was per-
formed on three fresh frozen cadaveric torsi using a custom-built
setupwith a rigid 6-screwfixation of the pelvis. An external fixator
at Th11, Th9, and Th7 combined with a transglenoidal bar was
used to mount the torso on a mobile frame that allowed only
sagittal plane motion. Preloading (dead load of trunk and frame,
relaxation time: > 30 min) was followed by locking of the mobile
frame in full flexion and gradual resection of the posterior lumbar
structures. Load cells measured the increase in force on the frame
after each resection step. The resection steps were performed on
the lumbar spine and included: Skin, fascia, musculature, posterior
ligamentous complex, facet joints, laminae, posterior longitudinal
ligaments. Results: The posterior ligamentous complex contrib-
uted 74%, 71% and 69%, for torso #1, #2 and #3 respectively. The
combined contribution of skin, fascia and muscles was 3%, 15%
and 3%. The facet joints (including their capsules) contributed 2%,
10% and 15% and the ligamentum flavum (between the laminae)
18%, 3% and 2%. The posterior longitudinal ligament contributed
3%, 1% and 11%. Conclusion: In the cadaveric situation, the
posterior ligamentous complex plays an essential role in the
passive stability of the fully flexed position and analyzing isolated
spinal segments might result in underestimation of its relevance.
The contribution of skin, fascia and musculature was markedly
smaller and appears to be less important.
Acknowledgments: The authors thank the Promedica Stif-
tung, Chur, for financial support.
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and spondylolisthesis following bilateral
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Background: Lumbar spine microscopic decompression is a
common surgical procedure for treating various conditions, such
as prolapsed intervertebral discs, degenerative disc disease, and
spinal canal stenosis, among others. It is currently understood
that more extensive decompression may lead to increased in-
stability in the spinal column. However, there is no definitive
evidence-based guideline specifying the extent of decompression
before biomechanical instability occurs, necessitating in-
strumented fusion. Existing studies suggest that unilateral seg-
mental decompression surgeries do not result in instability, but
there is limited literature on the potential instability associated
with bilateral segmental decompression, especially in patients
with pre-existing degenerative lumbar scoliosis (SC) and

degenerative lumbar spondylolisthesis (SL), who may be at a
higher risk of degenerative deformity progression. This study
aims to assess whether patients with pre-existing SC or SL are
prone to progression following bilateral segmental microscopic
decompression of the lumbar spine (BSM). Materials and
Methods: A retrospective single-centre cohort study was con-
ducted from August 2018 to October 2021, involving patients
who underwent BSM without instrumented fusion. The patients
were divided into two cohorts: the first group included patients
with pre-existing SC (Cobbs Angle ≥ 10°) or SL (≥ 2 mm), and
the second group consisted of patients with no pre-existing SC or
SL. The primary outcome was the occurrence of new-onset or
progression of scoliosis or spondylolisthesis, defined as a change
in Cobbs Angle of ≥ 5° or spondylolisthesis of ≥ 2 mm. Sec-
ondary outcomes included revision rates, changes in Back and
Leg Visual Analogue Scores (bVAS/lVAS), and changes in
Oswestry Disability Index (ODI) scores. These outcomes were
collected preoperatively and at 18 months postoperatively for all
patients. Baseline characteristics, such as age, BMI, sex, number
of levels operated, and whether a discectomy was performed
were also collated.Results:A total of 31 patients were reviewed,
with 16 patients having pre-existing SC or SL and the remaining
15 patients having no pre-existing SC/SL preoperatively. Patients
with pre-existing SC/SL had a 31% incidence of SC/SL pro-
gression, whichwas significantly higher than the 0% incidence in
patients without pre-existing SC/SL (p < 0.05). Revision rates,
changes in visual analogue scores (VAS), and changes in Os-
westry Disability Index (ODI) scores for patients with and
without pre-existing SC/SLwere as follows: Revision rates: 25%
vs. 13.3% (p = 0.65), bVAS: 4.73 vs. 5.15 (p = 0.72), lVAS: 5.20
vs. 4.15 (p = 0.33), ODI: 13.7 vs. 19.0 (p = 0.11).Conclusion: In
patients undergoing BSM, pre-existing SC or SL is associated
with a higher likelihood of developing radiological progression
of spondylolisthesis or scoliosis compared to patients without
these pre-existing SC or SL. However, pre-operative SC or SL
does not appear to be a strong predictor of revision rates, pain
outcomes, or functional outcomes. We recommend close mon-
itoring, especially in the follow-up period, for patients with pre-
operative SC and SL, as they are predisposed to the progression.
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P041: Is there a difference in spinal cord
biomechanics after anterior versus posterior
fusion for degenerative cervical myelopathy?
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Introduction: Spinal cord stress/strain is increased during neck
motion and contributes to spinal cord dysfunction in degenerative
cervical myelopathy (DCM). It is not known how surgery for
DCM changes spinal cord biomechanics but preliminary studies
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show a reduction in spinal cord stress/strain after surgery. It is
expected that anterior and posterior surgical approaches will have
distinct post-surgical spinal cord stress/strain profiles, and these
may impact neurological recovery. In cases with clinical equi-
poise, incorporating spinal cord biomechanics into surgical
decision-making may best optimize neurological outcomes. The
aim of this study was to compare changes in spinal cord bio-
mechanics after anterior cervical diskectomy and fusion (ACDF)
versus laminectomy and fusion (LF) using a patient-specific finite
element model for DCM. Materioal and Methods: Patient-
specific finite element models (FEM) of the cervical spine and
spinal cord were created. Clinical equipoise for either an anterior
or posterior surgical approach was determined by the surgeon
based on clinical and imaging data. Surgical simulation was
performed for multi-level ACDF (C4-C5, C5–C6, C6–C7) and
LF (C4-6 laminectomy andC3-C7 fusion). Spinal cord vonMises
stress and maximum principal strain during neck flexion-
extension, lateral bending and axial rotation were recorded.
Segmental range of motion and capsular ligament strain were also
measured. FEM outputs were calculated as a change with respect
to the preoperative values and compared between the twomodels.
Results: Across the surgical levels (C4-C7), neck flexion was
associated with decreased spinal cord stress by 24% after ACDF
but increased by 4% after LF. Neck extension and axial rotation
were associated with similar decrease in spinal cord stress after
ACDF and LF. Lateral bending was associated with greater
decrease in spinal cord stress after ACDF (-45%) compared to LF
(-28%). Decrease in spinal cord strain during neck flexion was
greater for LF (-37.6%) compared toACDF (-16.5%). Spinal cord
strain decreased after ACDF (-37.8%) during neck extension but
increased after LF (+25.4%). At the superior adjacent segment,
spinal cord stress was greater after LF during neck flexion (+8%)
and extension (+75%) as well as axial rotation (+28%). Spinal
cord stress was higher in the adjacent segments after LF compared
to ACDF, despite a decrease in global neck range of motion.
Capsular ligament strain was similar between ACDF and LF
across the fused levels. Conclusion: Anterior and posterior
cervical approaches for DCM are associated with distinct effects
on spinal cord stress/strain especially during neck flexion-
extension. Despite decreased global neck range of motion, LF
was associated with greater spinal cord stress during neck flexion
and increased spinal cord strain during neck extension at both the
decompressed levels and adjacent segments. The distinct effects
on spinal cord biomechanics may play a role in neurological
recovery after surgery and could be incorporated into surgical
decision-making in DCM cases with clinical equipoise.

1046
P042: Anterior bone loss after anterior
cervical discectomy and fusion and cervical
disc replacement: analysis from the influence
of cervical sagittal alignment

Yi-Wei Shen1, Tingkui Wu1, Hao Liu1
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Introduction: Anterior bone loss (ABL) is a common phe-
nomenon after cervical disc replacement (CDR), while it is
also observed after anterior cervical discectomy and fusion
(ACDF). This study aimed to investigate the incidence and
severity of ABL in single-level CDR and ACDF and explore
the association of cervical sagittal alignment with ABL.
Material and Methods: This is a single-center retrospective
cohort study. 113 patients treated with CDR and 99 patients
treated with ACDF were retrospectively reviewed from Jan-
uary 2014 to January 2019 in West China Hospital. Radio-
logical data were collocated at pre-operation, 1 week,
3 months postoperatively, and the last follow-up. Cervical
sagittal alignment parameters, including C0-C2 angle, cervical
lordosis (CL), C2-C7 sagittal vertical axis (cSVA), T1 slope,
functional spinal unit angle, disc angle, and surgical level
slope, were evaluated. Results: ABL was identified in 75
(66.4%) patients in the CDR group and 57 (57.6%) patients in
the ACDF group. There were no significant differences in the
incidence, severity, and location of ABL between the ACDF
and CDR groups. For patients who underwent ACDF, the
proportion of females was significantly higher in ABL group
(p = 0.002), while the BMI was significantly lower in the ABL
group compared to non-ABL group (22.72 ± 3.09 vs. 24.60 ±
3.04, p = 0.002). The effect of ABL on the short-term clinical
outcomes of ACDF and CDR was not observed. In the ACDF
group, patients with ABL had significantly smaller postop-
erative CL (11.83 ± 8.24° vs. 15.25 ± 8.32°, 95%CI 0.08-6.75,
p = 0.045), T1 slope (24.06 ± 6.85° vs. 27.35 ± 8.19°, 95% CI
0.27-6.29, p = 0.033), cSVA (17.77 ± 10.08 mm vs. 23.35 ±
9.86 mm , 95% CI 0.15-0.96, p = 0.007), and surgical level
slope (13.99 ± 6.43° vs. 16.97 ± 5.88°, 95% CI 0.48-5.49,
p =0.020). ABL after CDR was less correlated to the cervical
sagittal alignment. Conclusion: ABL is common after both
CDR and ACDF. The incidence, severity, and location of ABL
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were all comparable between CDR and ACDF. Cervical
sagittal alignment was closely related to ABL after ACDF
while had less influence on ABL after CDR. Smaller post-
operative cervical lordosis, T1 slope, sagittal vertical axis, and
surgical level slope were observed in patients with the oc-
currence of ABL after ACDF.
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extension X-ray scan in patients operated for
spinal fusion

Pasquale Donnarumma1, Luca Reale2, Gianluca
Colella3, Armando Rapanà1

1Neurosurgery, Moscati Hospital, Avellino, Italy
2University of Campania Luigi Vanvitelli, Naples, Italy
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Introduction: Since theywere described by Legaye et al, pelvic
parameters have gained increasing interest in the scientific
community and their measurement are nowadays routinely used
by vertebral surgeons all over the world. Pelvic Incidence (PI)
has been considered a fixed measurement for a long time, since
it describes the morphology of the patient’s pelvis. It is recently
shown PI is not necessarily a constant value since minimal
changes in different positions have been described in normal
individuals, but the implications of PI changing under patho-
logical conditions have not yet fully investigated. The aim of the
study is to evaluate PI in patients operated for spinal fusions,
analyzing pre-operative X-ray scan in flexion-extension and
comparing the value with postoperative X-ray scan. Material
andMethods: Retrospective cross-sectional study. Participants
included consecutive patients operated for spinal fusion due to
degenerative spinal disorders. Inclusion criteria: 1) age > 18
years; 2) flexion and extensionX-ray scan of the lumbar spine in
standing position obtained in pre-operative period; 3) standing
X-ray scan obtained 30 days after surgery; the images had to
include both femoral heads. Exclusion criteria: 1) previous
vertebral body or pelvic fracture; 2) tumor or infection involving
the vertebral bone or spinal canal; 3) hip arthroplasty; 4) pre-
vious spinal surgery. Demographic and clinical data were
extracted from the medical records. The PI, PT, SS and lumbar
lordosis were measured using Radiant Viewer software ana-
lyzing the DICOM files. Results: The final sample included 33
patients (F = 20, 67%; M = 13, 33%) with a mean age of 63
years old. All the patients underwent spinal fusions using a
posterior approach: 26 patients underwent TLIF or PLIF, 10
including sacrum, 4 including pelvis (bilateral S2-Alar screws).
Careful review of the data revealed 27 of the 33 subjects (81%)
had a change in their pelvic incidence from flexion to extension

in pre-operative period; 12 of them (36%) showed a change in
pelvic incidence ≥ 3°. The mean change was 2.67°. Three
degrees was taken as a cutoff threshold because it was deter-
mined that the standard deviation for all of our measurements
was 2°. A change of ˃ 5° was observed in 6 of the 33 subjects
(18%). 7 of 33 subjects (21%) decreased their PI after surgery by
a mean of 2,6° and 25 of 33 subjects (75%) increased their PI by
a mean of 3.7°. In 4 patients undergoing S2AIar screws
placement and sagittal cantilever correction, PI changed ≥ 6°.
Conclusion: PI is a dynamic parameter that can change from
flexion to extension and after spinal fusions including the sa-
crum and pelvis. These changes appear to be due to mobility of
the sacrum relative to the pelvis through the sacroiliac joints and
they can be relevant in sagittal cantilever correction techniques
for adult deformity. A high preoperative PI were more asso-
ciated to a significant PI change between flexion and extension.
Regarding whole-spine lateral radiographs, errors in PI mea-
surements may occur due to pelvic rotation or nonvertical
projection of X-rays.

1102
P044: Does the gap matters? Finite element
analysis of the biomechanical effect of
bone-implant interface gap after cervical
disc replacement

Yi-Wei Shen1, Hao Liu1

1Department of Orthopedics, West China Hospital, Sichuan
University, Chengdu

Introduction: The solid binding of the artificial cervical disc to
the vertebral endplates is the key to achieve the stability of the
prosthesis and good clinical outcomes after cervical disc re-
placement (CDR). Due to the irregularity of human cervical
endplate morphology and the variances between different in-
dividuals and segments, it is difficult for current commercial
artificial cervical disc prosthesis and the cervical endplate to
match perfectly, and there are often different sizes of gap be-
tween the bone-implant interface after implantation. The ex-
istence of the gap may lead to uneven stress distribution at the
bone-implant interface and decrease the immediate stability of
the implant. This study aims to explore the influence of bone-
implant interface gap on biomechanical environment after CDR
through three-dimensional finite element study. Material and
Methods: The DICOM data of CT images from a young male
volunteer was used to construct the three-dimensional finite
element model of intact cervical spine (C2-C7), then the intact
model was validated. The finite element model of Prestige-LP
cervical disc prosthesis was established, followed by the sim-
ulation of CDR at C5/6. Then we constructed the cervical spine
model with bone-implant interface gap and model without gap,
and defined the boundary conditions. The model was fixed at
the inferior endplate of C7. Follower loads of 73.6N were
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applied to the odontoid of C2 vertebra to simulate head weight,
accompanying with a 1.0 N�m moment to produce flexion,
extension, lateral bending, and axial rotation of cervical spine.
The stress distribution, micromotion, and subsidence dis-
placement at the bone-implant interface between the gap and
no-gap model were compared to clarify the biomechanical
effects of the bone-implant interface gap after CDR. Results:
For bone-implant interface stress, the maximum stress of the
inferior endplate of C5 in the gap model was larger than those in
no-gap model in all the 4 loading conditions. The presence of
the gap increased the maximum stress of the endplate by 86.5%,
100.9%, 64.2%, 11.4% in flexion, extension, lateral bending,
and axial rotation, respectively. The stress diagram suggested
that there was an obvious stress concentration area at the
posterior portion of the vertebral endplate in the gap model,
while the stress distribution was more uniform in the endplate in
the no-gap model. The micromotion in the gap model was
smaller than that in the no-gap model in flexion and extension,
while in the lateral bending and axial rotation, the gap model
had larger micromotion than no-gap model. The micromotion
mainly existed in the contact area between the prosthesis rails
and the endplate. The subsidence was greater in the gap model
in flexion and lateral bending than that in the no-gap model,
which primarily occurred at the posterior junction between the
prosthesis and the endplate. Conclusion: The bone-implant
interface gap after CDR significantly increases the stress of
the posterior area of the endplate. The existence of the gap may
increase the risk of subsidence in the posterior bone-implant
interface, while its effect on the micromotion is not significant.

1392
P045: Effect of decompressive surgical
techniques on the biomechanics of the
lumbar spine

Sara Montanari1, Elena Serchi2, Giovanni Barbanti
Bròdano3, Alfredo Conti2, Luca Cristofolini1
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2Ospedale Bellaria, IRCCS Istituto delle Scienze Neurologiche,
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Introduction: Lumbar spinal stenosis causes the compression of
neurovascular structures. The different decompression techniques,
such as the hemilaminectomy and laminectomy, partially or
completely remove the posterior elements increasing the space in
the spinal canal. Removal of these structures could aggravate or
create spinal instability [1]. Therefore, these surgical techniques are
often completed by a posterior fixation. In addition, the deriving
changes of the load transmission could also alter the disc strains.
The aim of this study was to investigate if and how the de-
compressive techniques, alone or with a posterior fixation, alter the

mechanical stability and strains on the intervertebral discs in the
lumbar spine. Material and Methods: Twelve L2-S1 human
spine segments were prepared preserving all the ligaments and
removing fat and muscles around the discs and the vertebral
bodies. Awhite speckle pattern was sprayed on the surface of each
specimen to measure the displacements and surface strains with
Digital Image Correlation (DIC). All the specimens were me-
chanically tested inflexion, extension, right and left lateral bending
under 2.5 Nm. Each specimen was sequentially tested in the intact
condition, after L4-L5 hemilaminectomy, after full L4-L5 lam-
inectomy, and after L4-S1 posterior fixation with pedicle screws
and rods. The side of the hemilaminectomy was selected ran-
domly. Surface images were acquired and analyzed by a 3D-DIC
system with two sensors (GOM Aramis 12M) using optimized
parameters [2]. The L2-S1 segment motion under load (RoM)was
measured. Furthermore, the tensile (Ɛ1) and compressive (Ɛ2)
principal strains distribution in the L4-L5 discs were assessed for
each loading configuration. Results: Correlations and measure-
ments were successfully performed for all the loading configu-
ration and all conditions. Data were analyzed at the stage of the
maximummoment of 2.5 Nm. No statistically significant changes
(p > 0.05, Friedman test) were observed from intact to hemi-
laminectomy neither for the Rom nor for L4-L5 disc strains. A
statistically significant (p < 0.05, Friedman test) increase in RoM
was observed after laminectomy, indicating a loss of stability in
flexion and in lateral bending on opposite side where the hemi-
laminectomy was performed (contralateral bending). Contralateral
bending was the most challenging loading configuration also due
to the significant increase inmaximum tensile strain on L4-L5 disc
surface after laminectomy (p < 0.05, Friedman test). Preliminary
results after fixation showed the reduction of both RoM and tensile
and compressive strains in the L4-L5 disc, with respect to the
intact. Conclusion: This study aimed to assess the risk of insta-
bility and changes in the strain distribution after lumbar spinal
decompression, performed by hemilaminectomy or laminectomy,
and fixation. These results showed that the hemilaminectomy does
not significantly alter the biomechanics of the lumbar spine. The
increased RoM in flexion, after laminectomy, did not seem to
significantly challenge the L4-L5 disc. Indeed, no significant
increases in strain were observed. Conversely, in the contralateral
bending both the maximum tensile strain and RoM increased.
References
1. Zaina et al, Cochrane Database Sys Rev, Jan 29, 2016
2. Palanca et al, MEP, 52: 76-83, 2018.
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Introduction: In anterior lumbar interbody fusion (ALIF), the
maintenance of stability and rigidity at the fusion site is
fundamental in obtaining successful fusion and is often de-
pendent on the instrumentation used and the use of supple-
mentary fixation constructs. Fixation in ALIF may be
performed using integrated cages, anterior plates, pedicle
screws or a combination of these. Selection of fusion devices
are currently determined by the surgeon’s preference with no
investigation into the suitability of these supplementary fix-
ation constructs to the lumbosacral (L5-S1) site, which dis-
tinctly receives a higher degree of mechanical load and stress
compared to above segments. Here we compare surgical,
patient-reported and in silico biomechanical properties of
these supplementary fixation techniques for the L5-S1 site.
Methods: Demographic, surgical and patient reported out-
come measures (PROMs) were retrospectively analysed for
participants who underwent single level ALIF-L5-S1 with an
integrated cage and/or additional fixation constructs of an-
terior plate or pedicle screws between June 2019 and August
2023. PROMs were collected pre-operatively and at 12, 24, 52
and 104-weeks post-operative, including the EQ-5D-5L, Vi-
sual Analogue Scale (VAS) for back and leg pain intensity and
the Oswestry Disability Index (ODI). Biomechanical prop-
erties were assessed computationally. A 3-dimensional finite
element model for the L5-S1 segment was developed using
computerised tomography scan data and physiological forces
applied and assessed for each of the stand alone, integrated
cage, anterior plate and pedicle screw fixation techniques.
Results: A total of 130 patients (52% female, mean age 51.4
years) underwent ALIF-L5-S1 with additional fixation; In-
tegrated cage n = 3; Anterior plate n = 80; Pedicle screw n =
36; Anterior plate with pedicle screw n=11. Blood loss and
surgery duration were 50ml and 120minutes for the integrated
cage, 50 ml and 120 minutes for anterior plate, 120 ml and 120
minutes for the pedicle screw and 150ml and 120 minutes for
anterior plate with pedicle screws. The anterior plate with
pedicle screw fixation group had the highest post-operative
complication rate (18%) followed by anterior plate (14%) and
pedicle screw (11%), with no complications in the integrated
cage group. Three participants (anterior plate n = 2; pedicle
screws n = 1) required return to theatre for pseudomeningocele
and wound debridement. Improvements in PROMs were
generally greatest for the integrated cage group. This was
followed by the anterior plate and the pedicle screws fixation
groups which demonstrated statistically significant improve-
ments for most PROMs. At 104-week follow-up the mean
improvement in ODI and VAS back were 41.5 and 5.6 for the
integrated cage respectively, compared to 18.2 and 3.3 for the
anterior plate, 20.6 and 3.8 for the pedicle screw and 12.9 and
0.9 for the anterior plate with pedicle screw. Finite element
analyses data will be presented. Conclusions: Surgical out-
comes were similar across all fixation techniques assessed and
all techniques demonstrated improved post-operative PROMs.
The integrated cage resulted in the best surgical and patient-
reported outcomes however, increased sample size may

improve comparability. Results of finite element analyses may
highlight the biomechanical differences of each of these
supplementary fixation techniques and aid in informing sur-
geon decision making.
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Introduction: Assessing the bone condition in patients with
spinal disease is clinically valuable. However, evaluating bone
strength in the presence of spine degenerative changes can be
challenging. To address this issue, quantitative computed to-
mography (QCT) and finite element analysis (FEA) have been
proposed as potential methods for more accurate bone quality
assessment. Nonetheless, the impact of degenerative changes on
bone strength is not fully understood. Therefore, the aim of this
study is to investigate the relationship between bone strength
measured by FEA and other relevant biological parameters.
Material andMethods: This retrospective cross-sectional study
included 127 patients with spinal disease who underwent pre-
operative CT scans between 2014 and 2020. Baseline patient
characteristics, volumetric bone mineral density (vBMD) mea-
sured by QCT, and vertebral bone strength measured by FEA
were collected. The degree of degeneration was evaluated by
classifying osteophyte formation, disc height narrowing, verte-
bral sclerosis, and spondylolisthesis into a grading scale ranging
from 0 to 2. Multiple linear regression analysis was conducted to
assess the effect of each factor on bone strength measured by
FEA.Results:Of 127 patients, 120 patients (median age was 62
years) were included. The median vBMD and vertebral strength
were 114.3 mg/cm3 and 7892.9 N, respectively. After adjusting
for age, sex, body mass index, smoking status, diabetes mellitus,
vBMD, and degenerative changes, multiple linear regression
analysis revealed that sex, vBMD, and degree of degeneration
independently increased the vertebral strengthmeasured by FEA.
Conclusion:The results of this study suggest that in patients with
spinal disease, vertebral bone strength is affected not only by sex
and bone mineral density but also by degenerative changes. FEA
is a useful method that can comprehensively determine multiple
bone strength factors. Thus, bone quality could be assessed more
accurately considering degenerative changes in patients with
spinal disease.
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Sebastian Hartmann5

1Neurosurgery, Medical University of Innsbruck, Innsbruck, Austria
2Department of Orthopedics and Traumatology, Asklepios Kliniken
GmbH & Co, Bad Abbach, Germany
3Department of Clinical and Functional Anatomy
4Department of Orthopedics and Traumatology, Medical
University of Innsbruck, Innsbruck, Austria
5Spine Center/Neurosurgery, Sanatorium Kettenbrücke, Innsbruck,
Austria

Introduction: Correcting adult spinal deformities with long
thoracolumbar instrumentations bears a high failure incidence.
A “soft landing” at the cranial construct end might reduce the
risk of proximal junctional kyphosis and the corresponding
failure. Therefore, a novel “tether pedicle screw” (TPS) was
developed. This redesigned pedicle screw contains a tether
between the thread and the screw head, allowing some residual
motion. Objective of the study is the biomechanical comparison
of the TPS at the proximal junction in thoracolumbar instru-
mentations of human spine specimen.Material and Methods:
For the first flexibility test, ten human thoracolumbar (Th7-L1)
spine specimen were tested in three instrumented states (each
n = 10). The conventional instrumentation (Conv state) rep-
resented a standard thoracolumbar fixation from Th10-L1. In
the TPS+1 instrumentation the novel screw with rod was im-
planted in Th9, in the TPS+2 instrumentation in Th9 and Th8.
Flexibility tests (±5 Nm) for flexion/extension, axial rotation as
well as lateral bending were performed in all states and after
cyclic loading (250 cycles, +1 – 10 Nm). Cyclic loading was
conducted with the standard instrumentation from Th10-L1
(standard group, n = 5) and TPS+2 instrumentation (TPS+2
group, n = 5). ROM changes and differences were expressed in
%, normalized to the Conv state. Results: In the precyclic
flexibility tests, the TPS+2 instrumentation demonstrated the
largest ROMdecrease in the first adjacent segment Th9-10, with
a reduced effect in the second adjacent segment Th8-9. There
was no change in the ROM observed in the upper most segment
Th7-8 between the three instrumented states. Cyclic loading
increased the ROM across all states and motion directions in
standard and TPS+2 group. No ROM difference was observed
in the first adjacent segment Th9-10. Conclusion: The novel
“tether pedicle screw” demonstrated promising biomechanical
results by effectively distributing the loads across three seg-
ments, representing a new semi-rigid junctional fixation
technique.
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P049: In vivo segmental vertebral kinematics
in patients with degenerative
lumbar scoliosis
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Introduction: In clinical settings, previous studies [18, 19] ex-
plored the biomechanics of scoliotic spines using the finite element
method (FE). However, this method did not accurately represent
the real status of the human spine. To overcome these limitations,
this study employed a combined dual fluoroscopic and magnetic
resonance imaging (MRI) technique to determine the six degrees-
of-freedom (DOF) vertebral motion of patients [20-22]. Material
and Methods: Fifty-four patients were involved into this study
with forty-two in DLS group and twelve in the control group. The
three-dimensional (3D) vertebral models from L1 to S1 of each
participant were reconstructed by computed tomography (CT).
Dual-orthogonal fluoroscopic imaging, along with FluoMotion
and Rhinoceros software, was used to record segmental vertebral
kinematics during functional weight-bearing activities. The pri-
mary and coupled motions of each vertebra were analyzed in
patients with DLS.Results:During flexion-extension of the trunk,
anteroposterior (AP) translation and craniocaudal (CC) translation
at L5-S1 were higher than those at L2-3 (9.3 ± 5.1 mm vs. 6.4 ±
3.5 mm; p < 0.05). The coupled mediolateral (ML) translation at
L5-S1 in patients with DLS was approximately three times greater
than that in the control group. During left-right bending of the
trunk, the coupledML rotation at L5-S1was higher in patientswith
DLS than that in the control group (17.7 ± 10.3° vs. 8.4 ± 4.4°; p <
0.05). TheAP andCC translations at L5-S1were higher than those
at L1-2, L2-3, and L3-4. During left-right torsion of the trunk, the
AP translation at L5-S1 was higher as compared to other levels.
Conclusion: The greatest coupled translation was observed at L5-
S1 in patients with DLS. Coupled AP and ML translations at L5-
S1 were higher than those in healthy participants. These data
improved the understanding of DLS motion characteristics.
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Introduction: Lumbar laminectomy and laminotomy are well-
established procedures that effectively alleviate neural compres-
sion and restore neurological function. Despite their efficacy, there
is limited consensus on their impact on spinal mobility and sta-
bility. This study aims to analyze biomechanical studies assessing
the range of motion outcomes following different laminectomy
and laminotomy techniques to understand how each decom-
pression procedure affects spinal mobility and segmental stability.
Material and Methods: PubMed (NLM), Google Scholar, and
Scopus databases were systematically searched in accordancewith
the Preferred Reporting Items for Systematic Reviews and Meta-
Analysis (PRISMA) guidelines using Keywords including
‘laminectomy,’ laminotomy,’ spinal decompression,’ ‘spine bio-
mechanics,’ ‘partial laminectomy,’ and ‘spinal stability.’ The
search included articles published from 2000 to 2023 and were
screened and evaluated by three independent reviewers. Data on
study design, surgical techniques, biomechanical measurements,
and reported outcomes were collected when available. Results:
leven studies were included for analysis, seven modeling lam-
inectomy, three on hemilaminectomy, two on unilateral lam-
inotomy, one on bilateral laminotomy, and four on facetectomy
procedures. Among studies modeling full laminectomy, post-
procedure flexion and extension measurements had mean
changes of 35.0% (range 12-53%) and 118.8% (range 10-400%)
respectively. Studies modeling partial and hemilaminectomy
procedures had mean changes of 4.4% (range 2-10%) and 2.0%
(range 0-5%) in post-procedure flexion and extension. Mean
changes in rotationwere 41.0% (range 0.4-120%) and 8.3% (range
1-15%) for laminectomy and partial/hemilaminectomy proce-
dures.Conclusion: Less invasive spinal decompression surgeries,
such as laminotomy and hemilaminectomy, exhibit less post-
procedure destabilization and instability concerning range of
motion, compared to full laminectomy and facetectomy. These
findings advocate for additional research and application of
laminotomy techniques to preserve spinal biomechanical integrity.
Understanding biomechanical differences associated with each
surgical technique allows orthopaedic surgeons to tailor man-
agement strategies to patient specific needs and spinal pathologies,
thereby optimizing functional outcomes.

Deformity-cervical

480
P051: Posterior intra-articular distraction
technique to treat pediatric
atlantoaxial instability
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Introduction: Besides trauma and growth of a neoplasm,
atlantoaxial instability in pediatric patient can also be caused

by inflammatory processes, Down’s syndrome, os odontoi-
deum, rheumatologic disorders and etc. The relatively small-
size underdeveloped cervical spine ossification centers and
ligamentous structures, as well as the presence of congenital
malformations with possible abnormal vertebral artery loca-
tion have made the surgical treatment of these pediatric pa-
tients technically challenging. Historically, the choice of
surgical treatments includes anterior transoral decompression
or posterior occipito-cervical fusion. However, the anterior
transoral decompression might be really limited in pediatric
patients due to risks of wound infection, CSF leaks, difficulty
swallowing and etc., while the traditional posterior-only ap-
proaches lack the ability to release the anterior soft tissue and
may resulting in unsatisfactory reduction. Material and
Methods: This is a retrospective descriptive study which
included 15 patients of atlantoaxial instability whose age was
less than 18 years at the time of clinical presentation. All had
one or more radiologic markers of congenital atlantoaxial
instability. C1-C2 subluxation secondary to traumatic or de-
generative pathology was excluded. All patients underwent
anterior soft tissue released through a posterior-only approach,
followed by intra-facet cages implantation, cantilever cor-
rection, and instrumentation. Clinical results were measured
using the Japanese Orthopedic Association (JOA) scale, and
radiographic measurements including the atlantodental in-
terval(ADI), posterior atlantodental interval(PADI), the dis-
tance of odontoid tip above Chamberlain’s line, clivuscanal
angle (CCA), and triangular area(TA) of cranio-vertebral
junction. Results: The follow-up time ranges from 18 to
72 months with an average of 41.4 months. JOA score in-
creased from 12.50 to 14.56. The mean TA decreased from
253.73 mm2 preoperatively to 185.36 mm2 postoperatively.
The mean CCA improved from 135° preoperatively to 145°
postoperatively. There were no evidence of postoperative
neurovascular complications or iatrogenic secondary cervical
deformity during follow-up. Radiological evaluation showed
satisfactory corrections and bony fusions of C1/2 facet joint in
all cases. Conclusion: Posterior intra-articular distraction
followed by cage implantation and cantilever correction can
be one of the safe and effective way to solve this challenging
pediatric spinal disorder.
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P052: Cervicothoracic dislocation due to
congenital and bony-anomaly-related
vertebral malformations
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Objective: This study aims to assess treatment approaches for
pediatric cervicothoracic dislocations related to congenital and
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bone dysplasia, with a focus on identifying the optimal
treatment method. Methods: We conducted a comprehensive
literature review using PubMed and Google Scholar data-
bases, applying specific criteria including the pediatric age
group, disease category, treatment details, and follow-up
outcomes. Additionally, we present case descriptions of six
pediatric patients with cervicothoracic dislocations and vari-
ous vertebral malformations. Results: Our review identified
only eight patients meeting the aforementioned selection
criteria in the published literature. Among them, three had
Klippel-Feil syndrome (KFS), two had single-level vertebral
anomalies, one had neurofibromatosis type 1 (NF1), one had
Larsen syndrome, and one presented with a variant of
VACTERL association. Treatment for these patients was
characterized by its complexity, requiring long-term and
multi-stage interventions. Among our own cases, four patients
also had KFS, one had a variant of VACTERL association, and
one had NF1. All patients exhibited preoperative neurological
disorders. Surgical procedures included posterior instrumental
fixation with posterior vertebral body resection in four cases,
while one patient underwent a combined surgery. The parents
of one patient declined surgery, and they opted for observation
and bracing treatment. Given the challenging and protracted
nature of treatment, the average follow-up period extended to
five years. Conclusions: Congenital cervicothoracic dislo-
cations represent a highly uncommon pathology that typically
emerges in early childhood, necessitating prompt surgical
intervention to prevent disability. Individualized surgical
strategies are required for these patients; however, both
published data and our own experience suggest that early
multi-stage combined treatment has shown the most prom-
ising outcomes thus far. Notably, cervicothoracic dislocations
related to NF1 tend to manifest later and exhibit a more fa-
vorable prognosis.
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P053: Measurement of cervical range of
motion by comprehensive musculoskeletal
analysis system: repeatability and
reliability analysis

Huajiang Chen1
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Objective: To propose a new method of measuring the cervical
range of motion (ROM) by Comprehensive Musculoskeletal
Analysis System (CMAS), and investigate the repeatability and
reliability.Methods: The patients with neck or shoulder pain in
the spine surgery clinic of our hospital were included. The ROM
of the cervical spine was measured by CMAS and the dynamic
image of DSA. 50 patients were measured with CMAS (Group
A). There were 28 males and 22 females, aged from 20 to 68
years, with an average of 45.1 ±13.8 years old. 15 patients were

also measured with dynamic x-ray (DSA, digital subtraction
angiography) images (Group B). There were 8 males and 7
females, aged from 21 to 68 years, with an average age of 46.1
years old. The measurement results of the two groups were
compared and correlation analyzed. Intra-observer and inter-
observer consistency of Group A were analyzed. The two
methods’ reliability was analyzed using Standard error of
measurement (SEM) and minimum detectable change (MDC).
Results: There was no significant difference in demographic
dates between the two groups (p > 0.05). And there was no
significant difference between the two methods in different
gender and age groups (p > 0.05). Intra-observer consistency
analysis of Group A showed high degree, ICC = 0.947, 95% CI
(0.763, 0.980), p < 0.01. Inter-observer consistency analysis
also showed high degree, ICC = 0.899, 95% CI (0.799, 0.947),
p < 0.01. For Group A, SEM and MDC were 3.0° and 6.9°
respectively, and SEM and MDC were 1.8 ° and 4.1 ° re-
spectively for Group B. Correlation analysis showed that the
two methods had significant correlation (p < 0.01), and the
correlation coefficient was 0.758. Bland Altman’s analysis
showed that the average difference between the two methods
was 0.29°. The Bland-Altman plots demonstrated that most of
the data were within the 95% consistency limit. Conclusion:
The measurement of cervical ROM with CMAS has good
repeatability and reliability and is an effective method for
measuring cervical ROM.
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Introduction: Consultations in otolaryngology and gastro-
enterology are frequently requested due to dysphagia. This
symptom may be brought on by mechanical compression of
the pharyngo-oesophageal region brought on by an anterior
cervical osteophyte. A diffuse idiopathic skeletal hyperostosis,
commonly known as Forestier’s illness, or ankylosing
spondylitis can all cause anterior cervical osteophyte. In ad-
dition to compressing the pharyngo-oesophageal segment,
cervical osteophytes can also obstruct the trachea, sympathetic
chain, jugular foramen, and vertebral artery. Here, we discuss
three examples with dysphagia that needed to be treated
surgically in our orthopedic department. Cases Presentation:
We represent three patients treated for progressive dysphagia
brought on by anterior osteophytes. They were all males, with
an average age of 64 years. Their main complaint was
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increasing dysphagia. Every patient expressed concern about
the worsening dysphagia for solids than for liquids. One
patient had a significant weight decrease of ten kilograms in
six months. There was no prior history of odynophagia,
shortness of breath, noisy breathing, or voice changes. All
patients have seen other doctors before us. Anterior osteo-
phytes were visible at various cervical levels on plain ra-
diographs of the cervical spine (from C2 to C7 in one case and
arising from the C4, C5, and C6 vertebra in the two other
cases). All patients had a barium swallow that revealed in-
dentations on the posterior esophageal wall had extrinsic
mechanical compression confirmed. There was no require-
ment for discectomy, fusion, or internal fixation; they un-
derwent an anterior cervical osteophytectomy instead. Within
one month of follow-up, all patients reported complete
symptom relief and immediate postoperative considerable
improvement of dysphagia. The average patient follow-up
time was 52 months, and no instability was noted in patients
during this time. A patient consulted us at 6 years postop-
eratively for recurrence of dysphagia. He was explored by a
barium swallow which showed an esophageal stenosis with
recurrence of the anterior cervical osteophyte from C4 to C6
on CT. The patient is a candidate for a revision of the os-
teophytectomy. Conclusion: It is uncommon to experience
dysphagia, airway obstruction, or both as a result of anterior
osteophytes. Fortunately, a straightforward lateral radiograph
of the neck confirms the diagnosis. Osteophytes are removed
as part of treatment, usually without the requirement for spinal
stabilization.
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P055: Physical and psychological impact of
scar cosmesis after cervical spine
fusion surgery

Parker Brush1, Olivia Opara1, Rajkishen Narayanan1,
Yunsoo Lee1, Matthew Meade2, Omar Tarawneh1,
Alexa Tomlak1, Abbey Glover3, Julian Takagi-Stewart3,
Emily Ducaji4, Jose Canseco1, Alan Hilibrand1, Alex
Vaccaro1, Chris Kepler1, Gregory Schroeder1

1Rothman Orthopaedic Insitute, Orthopaedics, Philadelphia, USA
2Rowan University, Division of Orthopaedics, New Jersey, USA
3Drexel University, Philadelphia, USA
4Thomas Jefferson University, Philadelphia, USA

Introduction: The perception of cutaneous scarring between
patients and surgeons can vary, causing unpleasant physical
and psychological outcomes. It is of utmost importance that
surgeons are aware of the effect of scarring on patients before
and after surgery to encourage and enable communication
between both parties. This study aims to bridge the current
scientific literature gap and understand the impact of patient-

perceived scar cosmesis after anterior and posterior cervical
spine surgery.Material andMethods: Retrospective review
of patients ≥18 years old who underwent anterior or posterior
cervical spine surgery from 2017 to 2022 at a large, urban
academic group. Surgical interventions for trauma, infection,
or malignancy were excluded. To select patients with ade-
quate time for surgical scar maturation, only patients who
were greater than six months post-surgery were included.
Electronic medical records for all included patients were
retrospectively reviewed for demographics, comorbidities,
psychiatric history, and operative information. The SCAR-Q
survey, a surgical scar assessment tool, assessed scar
symptomatology, appearance, and psychological impact.
Scores range from 0 to 100, with 100 as the best outcome. A
Kruskal-Wallis test was used to compare continuous data,
and a Chi-Square test was used to compare categorical data.
Linear regression analysis was utilized to identify factors
independently associated with the three components of the
Scar-Q survey, and a Poisson regression was utilized to
identify factors associated with a more favorable outcome.
Results: Of the 4696 patients sent the SCAR-Q survey, 854
completed the survey. All respondents were stratified into
five groups based on surgical satisfaction: very unsatisfied,
unsatisfied, neutral, satisfied, and very satisfied. Patient
demographics between these groups were not significantly
different. Patients who reported being “very satisfied” with
their cervical spinal surgery demonstrated the greatest nu-
merical outcome for all scar-related questions evaluated.
Patients who were “unsatisfied” with their surgery had the
lowest outcome scores for SCAR-Q appearance, symptom,
and psychologic scores; the “unsatisfied” patient scores were
significantly lower than those who were “very unsatisfied”
for all scores (p < 0.001). Further comparison was carried out
comparing males vs. females, with females having a sig-
nificantly higher/“more favorable” SCAR-Q Appearance
(77.5 vs. 82.8 p < 0.001) and Psychologic (87.4 vs. 94.3 p <
0.001) scores as compared to their male counterparts. Re-
gression analysis performed for each component score
showed that unsatisfied patients were associated with worse
SCAR-Q component scores (Appearance Estimate:-16.47,
p =< 0.001; Symptom Estimate: -4.67, p =< 0.001; Psy-
chological Estimate:-16.48, p =< 0.001) and very satisfied
Likert score was only associated with better SCAR-Q
symptom score (Estimate: 1.21, p = 0.029). Additionally,
posterior spine surgery was associated with better SCAR-Q
appearance (Estimate: 4.73; p = 0.019) and symptom (Es-
timate: 1.53, p = 0.004) scores. Conclusion: Our study
demonstrates that patients dissatisfied with their surgical
outcome have lower scar-related scores, highlighting the
impact of cosmetic closure and appearance. While surgical
wound closure is a vital terminal step in cervical spine
surgery to provide the decreased risk of wound complica-
tions, this study demonstrates that wound cosmesis is im-
perative to patient-reported outcome scores as well.
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P056: Posterior approach release and
reduction followed by intra-articular
interbody fusion cage implantation for
basilar invagination with irreducible
atlantoaxial dislocation

Xiaoyu Cai1, Tao Xu1,MaierdanMaimaiti1,Weibin Sheng1

1First Affiliated Hospital of Xinjiang Medical University, Ürümqi,
China

Introduction: To evaluate the clinical outcomes for the
treatment of basilar invagination (BI) with irreducible atlan-
toaxial dislocation (irAAD) by posterior approach release and
reduction followed by intra-articular interbody fusion cage
implantation.Material and Methods: Between January 2010
and January 2020, clinical data of patients who had BI-irAAD
received surgery at our institution were retrospective ana-
lyzed. A total of 19 patients were enrolled, including 11 males
and 8 females. The age of the cohort was 37.4 ± 13.9 years
(range 13 - 69 years). Visual analogue scale (VAS) and
Japanese Orthopaedic Association (JOA) scores were recor-
ded to evaluate the relief of neck pain and the recovery of
neurological functions, respectively. The atlantodental inter-
val (ADI), apex distance of odontoid to Chamberlain’s line
(DOCL), and cervico-medullary angle (CMA) were measured
to evaluate the reduction of AAD and BI. The duration of bony
fusion and complications were also recorded and analyzed.
Results: The follow-up period was 54.7 ± 29.4 months (range
25 - 131 months). The duration of surgery was 136.1 ± 29.0
mins (range 95-210 mins), and the estimated blood loss was
189.7 ± 85.0 ml (range 100 - 455 ml). For functional scores,
the VAS was 6.06 ± 1.21 pre-operation, 2.35 ± 0.76 post-
operation, and 1.12 ± 0.90 at the latest follow-up (F = 97.59,
p < 0.001). The JOA was 9.26 ± 2.24 pre-operation, 14.05 ±
2.01 post-operation, and 15.16 ± 1.42 at the latest follow-up
(F = 41.27, p < 0.001). Regarding the dislocation, the ADI was
9.63 ± 1.93 mm pre-operation, 1.21 ± 1.10 mm post-operation,
and 1.26 ± 1.02 mm at the latest follow-up (F = 174.88, p <
0.001). The DOCLwas 11.47 ± 3.93 mm pre-operation, 2.53 ±
3.30 mm post-operation, and 2.26 ± 2.73 mm at the latest
follow-up (F = 33.97, p < 0.001). The CMA was 114.31 ±
11.00° pre-operation, 144.16 ± 9.33° post-operation, and
143.42 ± 9.12° at the latest follow-up (F = 41.05, p < 0.001).
Bony fusion was achieved in all patients, the fusion time was
10.3 ± 2.7 months (range 5 - 15 months). Of these patients, one
developed wound infection and one developed cerebrospinal
fluid leakage. The two patients were cured through corre-
sponding management. No patient developed implant failure
or re-dislocation. Conclusion: Posterior approach release and
reduction followed by intra-articular interbody fusion cage
implantation is a safe and efficient surgical strategy for the
treatment of BI-irAAD.
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parameters in patients undergoing anterior
cervical discectomy and fusion
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Introduction: Cervical central stenosis (CCS), resulting from
degenerative changes leading to spinal cord compression,
causes degenerative cervical myelopathy (DCM) which can
result in sensory and motor dysfunction. Although recent
studies have correlated DCM with atrophy of the cervical
paraspinal muscles, the relation between CCS and cervical
muscle quality remains underexplored. Therefore, we aimed
to evaluate the association between CCS severity and fatty
infiltration of the cervical multifidus and rotator muscles
(CMR) across all subaxial levels in patients undergoing an-
terior cervical discectomy and fusion (ACDF). Material and
Methods: Patients with preoperative cervical magnetic res-
onance imaging (MRI) who underwent ACDF between 2015
and 2018 were included. CMR were segmented on axial T2-
weighted MRI scans at the C3 to C7 mid-vertebral levels.
Percent fatty infiltration (FI) was calculated using a custom
software. The severity of the CCS at each subaxial level was
assessed using a previously published classification. Grade 3,
representing a loss of cerebrospinal fluid space and defor-
mation of the spinal cord > 25% was defined as significant
spinal cord compression. Multivariable linear regression an-
alyses were conducted and adjusted for age, sex, and body
mass index. Results: 156 consecutive patients (37.2% fe-
males) with a mean age of 55.1 years were included in the
analyses. After adjustment for cofounders, spinal cord com-
pression at the C3-C4 and C4-C5 levels was significantly
associated with the FI of the CMR from C3 to C6 and C5 to
C7, respectively. Spinal cord compression at the C5/6 and C6/
7 levels were also significant predictors of FI of the CMR at
the C7 level. Conclusion: Our results demonstrated
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significant correlations between the severity of CCS and FI of
the CMR. Moreover, significant level-specific correlations
were found. A significant increase in FI of the CMR at the
levels below the stenosis was observed in patients presenting
with spinal cord compression. Given the segmental inner-
vation of the CMR, increased FI might be attributed to
neurogenic atrophy.
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P058: Dropped head syndrome: example of a
three-stage surgery

Tuong Lu1, Leroy Henri Arthur1, Richard Assaker1
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Introduction: Cervical spine scoliosis is a rare pathology,
and surgical treatment is often complex and carries a high
risk of complications. There is currently no consensus on the
best management strategy. Material and Methods: We
present a clinical case report of a 57-year-old female patient
with a two-year history of depression and nocturnal sleep in a
seated position with her head in flexion. The patient grad-
ually developed cervical deformity with kyphosis centered
on C5 in the sagittal plane and with right-sided convexity in
the coronal plane, partially reducible on dynamic radio-
graphs. There was no focal neurological deficit or pain, but
there was alteration of the horizontal gaze and quality of life.
The patient underwent three-stage surgery under EMG
monitoring, including:

- posterior laminectomy from C3 to C6 with piezoelectric
scalpel and Smith-Peterson osteotomies, placement of
screws in the lateral masses of C2 and C3 and pedicles of
T1 to T4 under neuronavigation

- anterior triple discectomies from C4 to C7
- posterior placement of rods and autologous bone grafts.

Results: Follow-up at 2 years revealed no sensory-motor
deficit, natural posture and head position, and restored hori-
zontal gaze and quality of life. Conclusion: Cervical scoliosis
surgery can be performed with either anterior, posterior, or
combined approaches, and techniques range from simple
posterior osteotomy to corporectomy. Various instrumentation
is available for correction, stabilization, and arthrodesis, in-
cluding anterior cervical plate, cage, screws, hooks, and rods.
Here we report a severe cervical deformity managed surgically
with low grade osteotomies.

Deformity-thoracolumbar (Adolescent)
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P059: Vertebral body tethering and
postoperative thoracic kyphosis in
adolescent idiopathic scoliosis patients:
preliminary long-term results and a
comparison to posterior spinal fusion
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Introduction: Vertebral body tethering (VBT) is a novel
alternative to posterior spinal fusion (PSF) surgery to treat
skeletally immature patients with adolescent idiopathic sco-
liosis (AIS) and data on long-term outcome is still scarce. We
aimed to evaluate the long-term outcome of VBT with regard
to thoracic kyphosis and compare to a historical control group
with PSF. Material and Methods: We reviewed surgical
results and radiographic measurements of 20 VBT patients
who were prospectively enrolled between 2014 and 2016 and
long-term followed up (mean 63 ± 16 months post surgery) at
our NHS university center. Data of a historical control group
with PSF were used for comparison. Thoracic kyphosis was
assessed with the Cobb angle at T4-T12. Results: There were
no significant differences in terms of distribution of Lenke
curve types (most often type 1), median age (14 vs 14 years)
and gender distribution (f:m = 19:1 vs. 7:1) in our 20 VBTand
35 PSF patients; median preoperative Cobb angle of the major
curve was 51 degree in the VBT and 64 degree in the PSF
group. Number of surgical levels, operative time and blood
loss were lower in the VBT group (median 8 vs. 12, p < 0.001,
mean 199 vs. 292 minutes, p < 0.001; mean 400 vs. 550 ml,
p = 0.001, respectively). In the VBT group, mean thoracic
kyphosis was 22 degree preoperatively, 29 degree postoper-
atively and 27 degree at long-term follow-up, while it was 34
degree preoperatively and 24 degree at last follow-up in the
PSF group. At last follow-up, mean change of thoracic ky-
phosis was +6 degree in the VBT group and, therefore, sig-
nificantly differed from the change of kyphosis in the PSF
group (-10 degree, p = 0.006). Conclusion: While PSF might
have a tendency to produce a flatter thoracic sagittal align-
ment, VBT seems to be able to better preserve the thoracic
kyphosis in the long-term outcome.
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alert level loss of TcMEP during corrective
surgery for adolescent idiopathic scoliosis
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Introduction: Use of Transcranial motor evoked potential
(TcMEP) in Adolescent Idiopathic Scoliosis (AIS) surgeries
poses challenges. This study aims to investigate the safety
and efficacy of a TcMEP protocol incorporating mainte-
nance of MAP over 65 and HCT > 25; delaying incision
until first TcMEP obtained, and progressive dosing of
propofol. Materials and Methods: From 2009-2022,
consecutive AIS patients undergoing deformity correc-
tions using a TcMEP protocol were studied. Inclusion
criteria: age (11-49 years), and ≥ 5 spinal fusion levels.
Exclusion criteria: previous surgery, fusion to the pelvis,
neurogenic scoliosis, and other deformity related diagno-
ses. Results: 510 patients met inclusion criteria with mean
age 15.4 (±3.5) years. 86% were female. Mean spinal levels
treated and OR time were 9.6 (±3.3) and 346.2 (±89.4) min,
respectively. There were 21 TcMEP alerts (4.1%). Of these,
3 were hypotension related, 9 occurred during deformity
correction, 7 were Propofol dose related and 2 indetermi-
nate. None were related to screw placement. In 4 manip-
ulation related alerts, any rod-based deformity correction
triggered an alert, leading to placement of in situ contoured
rods. These patients were staged, and successful correction
achieved 3 weeks later. In all 7 of the Propofol dose related
alerts, there were no concurrent confounding factors. Ini-
tiation, but not completion, of a wake-up test resolved the
alert. Propofol was restarted at a lower dose. No post-op
neurologic deficits were encountered. None of our patients
reported intra-operative awareness. Conclusion: For reli-
able TcMEP monitoring during AIS surgery, our protocol
incorporated hemodynamic support, no incision until
TcMEPs achieved, and progressive Propofol titration.
Successful monitoring was achieved in all 510 patients.
There were no post-op neurologic deficits or episodes of
intro-operative awareness. Of the 21 TcMEP alerts, in 7
cases, Propofol dose reduction leads to restoration of
baseline potentials. Propofol was determined to be the sole
cause of TcMEP loss, and initiation of the Wake-Up test but
not completion, with lightening of the propofol dose, re-
solved the issue.
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P061: Prospective analysis of tissue injury
markers and radiographic comparisons after
mini vs. open deformity corrections in
adolescent idiopathic scoliosis patients
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Introduction: When compared to traditional open surgery,
MIS technique may significantly reduce tissue injury reactions
post-operatively. This study sought to compare the impact of
minimally invasive surgery (MIS) and open complex spinal
deformity corrections on the paraspinal musculature and soft
tissues in adolescent idiopathic scoliosis (AIS) patients
through analysis of early post-operative serum tissue injury
markers and later radiographic evidence of muscle atrophy
and within the paraspinal musculature at 1-year post-operative
(postop) follow up. Materials and Methods: Data were
collected at a single tertiary care center from 1st, January 2015
to 30th, November 2020. If a patient met the criteria for the
study, the surgeon assigned the patient to either open or MIS
cohort based on patient preference. Demographic, clinical,
laboratory, and radiographic data, including post-operative
MRIs, were collected at various intervals. Descriptive and
inferential analyses was conducted. Results: 37 patients met
the inclusion criteria. Mean patient age for the MIS and open
groups were 16.6 years (±3years) and 15.8 years (±3.5 years),
respectively. There was a significant difference between the
groups with respect to mean estimated blood loss (MIS vs.
open: 143.3 ± 104.4 ml. vs. 408.1 ±2 90.2 ml, p < 0.05). Mean
operative time was significantly greater for the MIS cases as
compared to their counterparts (349.5 ± 32.7 min vs. 318 ±
31.2 min, p < 0.05). On postop day 1, the open group had
significantly higher serum aldolase concentrations than MIS
group (18.2 ± 7.6 mU/mL vs. 12.9 ± 4.2 mU/mL, p < 0.05).
Relatively higher values were also seen on days 2-4. On
postop day 1, the mean CK value was significantly greater in
the open group than their counterpart (3003.1 ± 60.1IU/L vs.
1649.4 ± 40.6IU/L, p < 0.05). These differences remained
significant on postop days 2, 3 and 4 (p < 0.05). Eventually,
both markers returned to the baseline values in both groups.
Radiographically, the normalized difference (preop vs.
postop) in the loss of paraspinal muscle mass was compar-
atively higher in the open group as compared to MIS (14.1%
vs. 9.1%, respectively). Patient reported outcomes improved
significantly in both the groups (preop vs. 24 months), but
there were no significant differences between the groups. Both
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the groups reported similar complication rates. Conclusions:
In patients with AIS, MIS is associated with decreased tissue
injury markers and muscle atrophy than open surgical cor-
rection in the early post-operative period. While this differ-
ence may be associated with decreased blood loss and shorter
hospital stays seen in MIS, it did not result in a significant
difference in the clinical outcome when compared to open
surgery for AIS.
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P062: Comparative radiographic and clinical
outcome analysis of custom vs. surgeon
contoured rods for adult deformity
correction at six months postoperative

Matthew Geck1, Devender Singh1, Ashley Duncan1,
John Stokes1, Eeric Truumees1

1Ascension Texas Spine and Scoliosis, Austin, USA

Introduction: We compared clinical and radiographic out-
comes between matched cohorts of adult deformity patients
with custom rods and surgeon contoured rods. Our hypothesis
was that custom manufactured rods provide superior clinical
and radiographic outcomes than surgeon contoured rods for
adult deformity correction. Materials and Methods: Two
cohorts of adult deformity patients undergoing surgical cor-
rection were created: standard rods that were hand bent in-
traoperatively vs. patient specific custom rods. The cohorts
were matched based on number of levels treated, fusion to
pelvis, age, and ASA score. Radiographic and clinical out-
comes were compared preoperatively and at 6-months post-
operatively. Results: 18 patients, 94.4% female, were
included in the custom cohort and 22 patients, 100% female,
were included in the surgeon contoured cohort. There were no
significant differences between the two cohorts in terms of
mean age, body mass index, and number of levels treated.
Mean estimated blood loss (EBL) and operative time (OR)
were significantly higher in the custom cohort (EBL: 1444 ±
757mls, OR: 484 ± 68.9 minutes) than their counterpart (EBL:
1121.8 ± 502.2 mls, OR: 438.2 ± 66.6 minutes). Mean time per
screw placement was 2.6 minutes per screw (range: 1.73-3.6
minutes) for the custom and 2.8 minutes per screw (range:
1.94-4.1 minutes) for the other group. At 6 months postop-
erative, custom cohort demonstrated higher mean % correc-
tion in Cobb angle (custom manufactured vs. surgeon
contoured: 77.4% vs. 74.3%). Mean %improvement in T1
pelvic angle, PI-LL (PI: pelvic incidence, LL: lumbar lordosis)
mismatch and C7 plumb line at 6 months were higher for the
custom group than their counterpart. Both groups had similar
improvements in PRO scores (custom vs. surgeon contoured:
visual analog scale: 46.5% vs. 43.2%; oswestry disability
index: 61.6% vs. 60.4%; scoliosis research society-22r 22r:
59.8% vs. 57.6%). Postoperative complications were also

similar between the two cohorts. Conclusion: Patients who
had deformity correction using adaptive spine intelligence
generated custom rods demonstrated better % correction and
less screw time but similar PRO scores and complication rates
as those patients who had standard rods. There was a sig-
nificant increase in EBL and OR time in the custom manu-
factured cohort. These cohorts will continue to be followed for
long-term analysis.
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P063: Back pain in ankylosing 6

Mohamed Malabari1
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Introduction: Sever back pain not resolved with basic
medication analgesia and physiotherapy with abnormal signal
radiological finding missed by many doctor. Results in di-
agnosis of ankylosing spondylitis. Material and Methods:
Case series. Through clinic visiting. Results: Early diagnosis
of ankylosing spondylitis. Proper reading of the x ray. X ray
appearance of ankylosing spondylitis spine. Conclusion:
Ankylosing spondylitis become common. Not specific to
nationality. Radiological changes early appear in the thoracic
region.
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P064: Comparison of disc and facet
degeneration and quality of life in stopping
fusion al L3 versus L4 in AIS: An MRI study
with mean 17 (15-21) years follow up
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1Orthopedics and Traumatology, Scoliosis-Spine Center Istanbul,
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Introduction: Selection of lowest instrumented vertebra
(LIV) is often difficult when lumbar curve was included into
the fusion (L3 vs L4). Saving L4 is believed to be beneficial
for preserving motion and preventing degeneration of unfused
lumbar spine. The aim of the study was to evaluate the disc
degeneration (DD) and facet joint degeneration (FJD) of the
caudal mobile lumbar spine and assess the clinical outcomes
after min 15 years follow up and compare these results with
healthy controls.Material andMethods:AIS patients treated
with long posterior fusion (LIV; L3 and L4) having min 15
years f/up were included. Preop, postop, and final f/up ra-
diographs were reviewed. All f/up lumbar MRIs were
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evaluated by two radiologists independently, and classified for
each patient in terms of DD according to Phirmann classifi-
cation and FJD Fujiwara classification. Clinical evaluation
was done by using SRS22r and Numerical Rating Scale
(NRS).Results: L3 group included 17 patients (14F, 3M) with
mean age 31 (26-39). L4 group included 12 patients (8F,4M)
with mean age 33 (28-39). Control group included (20F, 7M)
age and gender-matched healthy individuals with no spinal
deformities [mean age 33 (26-39)]. Mean f/up was 17.4 (15-
21) years. Mean correction rates for lumbar curve were 78% in
L3 and 79% in L4 group, with no significant correction loss at
f/up. In terms of DD of L3 and control groups demonstrated
similar and less degeneration rates than L4 group but this
difference was not statistically significant. However, FJD was
significantly greater in both L3 and L4 groups when compared
to the controls. The grade of FJD was significantly higher in
L4 than L3 group at the LIV+1 level (x2:8, 575; p < 0.05).
SRS-22r and NRS scores were similar for all groups. Con-
clusion: AIS patients who underwent long fusion down to L4
demonstrated higher grades of disc degeneration than L3 and
control groups but this was not statistically significant. L3 and
L4 group showed greater FJD when compared to healthy
controls. L4 group showed significantly greater facet joint
degeneration at LIV+1 than when compared to L3 group.
Despite the degenerative findings, clinical outcome scores
were similar for all groups at a minimum 15 years follow-up.
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P065: Core muscle strengths, lumbar
flexibility and quality of life in AIS patients
treated with either long fusion or hybrid
technique compared to healthy individuals
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Introduction: We introduced a Hybrid technique including
posterior pedicle screw fixation fusion for the thoracic curve
and vertebral body tethering (VBT) for the thoracolumbar/
lumbar (TL/L) curve in order to preserve lumbar flexibility
and motion for the surgical treatment of AIS with double
major curves. Unfortunately, there is very limited objective
data showing the advantages of TL/LVBT technique over the
posterior long fusions. The aim of this study was to compare
the functional results in terms of lumbar core muscle strengths,
lumbar flexibility, and HRQoL in AIS patients with double
major curves treated with either long fusion or hybrid tech-
nique and compare these results with healthy individuals.

Material and Methods: 30 patients treated with the Hybrid
technique (Hybrid Group) and 36 patients treated with pos-
terior long fusion stopped at L3 or L4 (Fusion Group) were
included. The control group (Control Group) included age and
gender matched 30 healthy individuals. Lumbar core muscle
strengths were evaluated with an endurance test using a
computer assisted 3D spatial rotation device. Schober test and
lumbar ROM measurements were done by two physical
therapists. SRS22r scores were used for clinical assessment.
Results: The mean f/up was 3.7 years in the Hybrid Group and
13.6 years in the Fusion Group. According to the Schober test
both the Hybrid Group and Fusion Group showed decreased
flexibility compared to the Control Group (p < 0.05; U1 = 179
and U2 = 28), but the Fusion Group showed similar ROM
values whereas the Fusion Group showed significant limita-
tion (p < 0.05). Posterior Lumbar core muscle strengths were
similar in the Hybrid Group and Control Group (p > 0.05) but
significantly lower in the Fusion Group (p < 0.05; U1 = 201
and U2 = 369). SRS22r functions were significantly higher in
the Hybrid Group and Control Group than the Fusion Group
(p < 0.05; U1 = 296 and U2 = 190). Total SRS22r did not show
any difference between groups. Conclusion: The hybrid
technique showed similar lumbar core muscle strengths and
lumbar ROM values in healthy individuals. Although the
lumbar flexibility of the Hybrid Group was significantly
higher than the Fusion Group, it was lower than the Control
Group. SRS22r function was higher and similar in the Hybrid
Group and Control Group, but there was no difference in the
total SRS22r between groups.

243
P066: Core muscle strengths, lumbar
flexibility and quality of life in Lenke Type 5
AIS patients treated with either Cobb to
Cobb VBT versus fusion compared with
healthy individuals

Celaleddin Bildik1, Selen Saygili1, Selmin Arsoy1, Hamisi
Mraja1, Cem Sever1, Enas Daadour1, Tunay Sanli1,
Selhan Karadereler1, Meric Enercan1, Azmi
Hamzaoglu1

1Orthopedics and Traumatology, Scoliosis-Spine Center Istanbul,
İstanbul, Turkey

Introduction: Cobb to Cobb posterior fusion is accepted as
standard treatment for Lenke 5 curves. Recently vertebral
body tethering (VBT) gained popularity as a non-fusion
surgical alternative for these curves. Unfortunately there are
no available objective data showing the superiority of VBT
over post fusion. The aim of this study was to assess lumbar
core muscle strengths (LCMS); flexibility and quality of life
measures in Lenke 5 AIS patients treated with either VBT or
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post fusion between Cobb levels, and compare these results
with healthy individuals. Material and Methods: 16 patients
treated with VBT technique (VBT Group) and 26 patients
treated with fusion (Fusion Group) were included. The control
group (Control Group) included age and gender-matched 30
healthy individuals. LCMS were evaluated with endurance
test using computer assisted 3D spatial rotation device (SRD).
Schober test and lumbar ROM measurements were done by
two experienced physical therapists. SRS22r scores were used
for clinical assessment. Results: Mean follow up was 4,2
years in VBT Group and 9.9 years in Fusion Group. Ac-
cording to Schober test, lumbar flexibility of VBT Group was
significantly higher than Fusion Group (p < 0.05; U = 25), but
lower than Control Group (p > 0.05). In terms of lumbar ROM
assessment including forward bending, lateral bending and
rotation towards both sides, VBT Group and Control Group
showed similar ROM values whereas Fusion Group showed
significant limitation (p < 0.05). Posterior LCMS were similar
in VBT Group and Control Group (p > 0.05), but significantly
lower in Fusion Group (p < 0.05; U = 20). SRS22r function
were significantly higher in VBT Group and Control Group
than Fusion Group (p < 0.05; U = 8.0). Total SRS22r scores
did not show any difference between groups. Conclusion:
Cobb to Cobb VBT technique which preserves the posterior
muscle structures showed similar lumbar core muscle
strengths and lumbar ROM values with healthy individuals.
Although the lumbar flexibility of the VBT group was sig-
nificantly higher than the fusion group, it was lower than the
control group. SRS22r function in the VBT group was higher
than the fusion group, but there was no difference in total
SRS22r scores between all groups.

265
P067: Three-staged correction of severe
rigid kypho-scoliosis using halo-femoral or
halo-gravity traction after surgical release -
A systematic review and meta-analysis

Nigil Palliyil1, Jim Vellara1

1Orthopaedics (Spine Surgery), Amrita Institute of Medical
Sciences, Cochin, India

Introduction: Management of severe rigid kyphoscoliosis is
quite challenging despite the availability of advanced spinal
instrumentation and osteotomy techniques. The incidence of
postoperative neurological complication following complex
osteotomies in severe deformity correction is 4.0% - 21.2%.
Traction helps in obtaining gradual curve correction, espe-
cially when applied after surgical release. Use of traction after
a spinal release procedure has not been described frequently in
literature. We performed a systematic review on the use of
traction after spinal release and prior to definitive scoliosis
correction. Material and Methods: The systematic review

was conducted as per PRISMA guidelines using the search
phrase (Halo-femoral OR Halo-pelvic) AND Traction AND
release AND (scoliosis OR kyphosis). Articles published in
English between June2000-June2023 were included. Results:
4 articles that met the inclusion criteria were analysed. 168
patients with a mean age of 17.5years with rigid kyphosco-
liosis (curve flexibility < 30% on side bending) were included.
Mean follow up was 31.6 months (12-96). The aetiological
diagnoses for the scoliosis were Idiopathic (43.4%), Con-
genital (35.2%), Neuromuscular (13%), Syndromic (8.4%). 67
patients underwent posterior release, while the remaining
101patients underwent anterior release followed by traction.
Halo-femoral traction was applied in 147 patients while 21
patients had halo-gravity traction. All patients were put on
traction immediately after the release. The mean traction
weight used was 21.9 kg (49.7% of body weight). The mean
traction duration was 17.1 (9-44) days. The mean preoperative
cobb angle for the major curve was 101.50 for scoliosis and
76.70 for kyphosis. The overall correction rate achieved
following the final posterior fusion was 59% for scoliosis and
46.5% for kyphosis. 48% of the overall curve correction was
obtained following release and traction prior to final fusion.
The final curve correction rate following anterior release
traction and posterior fusion was 60.4% when compared to
patients who had posterior release, traction and posterior
fusion 55% (p value-0.307). 11.9% of the patients had
complications related to traction. The incidence of compli-
cations was greater following posterior release and traction
(15.9%) when compared to the patients who had anterior
release and traction (9.52%). The most encountered compli-
cation was brachial plexus palsy (3.6%) followed by transient
paraparesis (1.7%); Pleural injury (1.7%); Pin loosening
(1.7%). Conclusion: Prior spinal surgical release helps to
improve the curve flexibility and increases the efficacy of
traction application. This approach helps to obtain satisfactory
curve correction without the need for 3 column/complex
osteotomies.
Keywords: rigid kypho-scolioisis, halo-femoral traction,
halo-gravity traction, anterior release, posterior release
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P068: Myelopathy associated with rapid
progression of a dystrophic NF-1 curve - A
case report

Sai Gautham Balasubramanian1, Sudarshan
Munigangaiah1

1Spinal Unit - Trauma & Orthopaedics, AlderHey Children’s NHS
Foundation Trust, Liverpool, United Kingdom

Introduction: Thoracic myelopathy in NF-1 is most commonly
due to intra-spinal neurofibromas / dumb-bell tumors/Intra-canal
rib head penetration (RHP) causing cord compression. However,

398S Global Spine Journal 14(4S)



acute thoracic myelopathy due to rapid progression of the ky-
phoscoliotic curve alone in NF-1 without a significant spinal cord
compression has never been reported in literature. This case report
discusses our experience with one such patient and we also
discuss intra-operative and post-operative challenges encountered
with this patient and a rare complication of hemothorax post-
operatively. Case Description: A 15 year old male presented to
the clinic after being lost to follow-up for 4 years with a rapid
acute deterioration of dystrophic curve and no myelopathic
symptoms (Scoliosis – 65˚, Kyphosis – 77˚). His subsequent
examination in 6 weeks showed acute development of myelo-
pathic gait with right ankle and EHL weakness. He was admitted
for halo gravity traction for 6 weeks and a single stage posterior
instrumentation with excision of rib heads at the apex was
planned. Post-operatively, the patient developed massive left
hemothorax and loss of power in both lower limbs at Day 2. He
subsequently regained full power and complete resolution of
myelopathic symptoms at the end of 9 months follow-up with a
satisfactory alignment of spine in the follow-up X-rays. Con-
clusion: Acute onset of myelopathy is a rare and uncommon
finding with a rapid deterioration of dystrophic curve alone
without any major spinal cord compromise. Early detection of
dysplastic changes with early aggressive surgical management
and deformity correction is necessary with dystrophic NF-1
curves to prevent pre-operative and post-operative morbidities.

599
P069: Risks of developing postoperative
infection after correction of AIS in patient
who are carriers Staphylococcus aureus

Ayrat Syundyukov1, Pavel Kornyakov1, Elena
Preobrazhenskaya2

1Pediatric Orthopedic
2Scientific Department, Federal State Budgetary Institution
«Federal Center for Traumatology, Orthopedics and Arthroplasty»
of the Ministry of Health of the Russian Federation (Cheboksary),
Cheboksary, Russian Federation

Introduction and Objective: Postoperative infection after AIS
correction is a very rare complication, but when it develops it
becomes a disaster for the patient, doctor and clinic. The most
common postoperative wound infection is caused by Staphylo-
coccus aureus (St.aureus). A lot of people are asymptomatic
carriers of St.aureus. Carriage of St.aureus contributes to the
development of infectious complications after AIS surgery. Aim
of study was to evaluate the impact of St.aureus carriage on the
development of postoperative infection after AIS correction.
Study design: Based on the data of the medical information
system for 2017-2021 a retrospective continuous assessment of
information about patients (n = 137) operated on for AIS surgery
was performed. The results of microbiological examination of
patients biomaterial, the number and types of complications were

analyzed. The mean age of the patients was 14.8 ± 1.6.Materials
and Methods: All patients took a swab from the nose and
pharynx for St.aureus on the day of hospitalization, determined
the carriage of St.aureus, concentration and sensitivity to anti-
biotics. A dorsal correction of AIS was performed by one team of
surgeons, with standard antibiotic prophylaxis. Surgeons were
examined for carriage of St.aureus quarterly. Results: In 57
(41.6%) patients out of 137, microbiological examination re-
vealed the growth of St.aureus: from the nose 20, pharynx 24,
nose and pharynx 13. In total we received 1 infectious compli-
cation - 0.73% of all patients studied. No infectious complications
were detected in the group of patients with a negative result for
St.aureus. In the group of patients with a positive test for
St.aureus, the percentage of complications was 1.75. A patient
with a complication received a positive test for St. aureus from the
nose and pharynx, in high concentration, and the same type of
pathogen with similar sensitivity to antibiotics was detected in the
postoperative wound. Despite the presence of a complication in
the group of St.aureus patients, the difference, according to the
Fisher test, is considered not statistically significant (p = 0.4161).
Conclusions: The risk of developing infectious complications
during AIS correction is minimal, including in St.aureus carriers,
however, in our opinion, carrying out a carrier test is mandatory in
order to alibi the surgical team and the clinic in case of possible
legal claims from the patient.
Keywords: AIS, St.aureus, carriage of St.aureus, postoper-
ative infections

624
P070: Deformity correction with single rod
technique on concavity side in adolescent
idiopathic scoliosis: preliminary results on
six cases

Giovanni Ciani1, Francesco Vommaro1, Chiara Cini1,
Antonio Parciante1, Luca Boriani1, Alessandro
Gasbarrini1

1Spine Surgery, Istituto Ortopedico Rizzoli, Bologna, Italy

Introduction:Correction of thoracic scoliosis classically involves
a selective arthrodesis with the exposure and fusion of concave
and convex side of the curve. The correction and arthrodesis of
non-severe thoracic scoliosis (lenke 1) only on the side of the
concavity of the curve, with the use of pedicle screws and current
derotation systems could be an alternative to classic technique,
with same capacity of correction and less invasive surgery.
Material and Methods: We collected retrospectively 6 cases (4
females 2males) of AIS Lenke 1 treatedwith single rod technique
on concavity side between February and September 2022. We
only performed this technique on Lenke 1 scoliosis with ≤ 70°
cobb angle (54-68°), and almost 50% reduction of the cobb angle
on bendingX-ray. In all cases we use single 6.5 mmCr-Co rod on
concavity side of the curve.Median age was 14 yy (12-16yy).We
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evaluated the correction rate of the curve, instrumented levels,
operative time, intraoperative blood loss, days on ICU, days of
stay, postoperative pain as a mean value of NRS score on stay
days. We collected any possible intra and postoperative com-
plications. All of patients attempted an outpatient follow-up
consisting of clinical and radiological evaluation for at least 1
years (mean follow up 15 months). Results: Mean correction
rates of the structural curve were 68% (59-80%) at postop and
64% at last follow up (55-77%). Mean operative time was
146 min (139-158min). Intraoperative blood loss was minimal
(180 ml mean value). Mean value of stays was 4 days, and only
one patient needed one day on ICU. Mean value of NRS score
were 2.1 (1-4). No postoperative complications were recorded at
last follow up. No adding on complications or progression of
main curves were reported at last follow up.Conclusion: The use
of single rod technique could be a safe and capable alternative to
standard open approach for Lenke 1 AIS patients with curves ≤
70°. The are no relevant difference in correction rate of the curve
with standard open technique, but single rod technique showed
short operative time, minimal intraoperative blood losses and low
postop pain. One side posterior fusion of the curve seems to be
sufficient to control deformity correction, since no significant
radiological or clinical changes were reported at last follow up.

696
P071: Outcomes of surgical intervention for
spinal deformities in neurofibromatosis type
I: a comprehensive analysis of 48 cases

Olga Sergeenko1, Alexandr Burtcev1, Alex Evsukov1

1Spinal Department, Ilizarov Center, Kurgan, Russian Federation

Goal: This study aims to assess the treatment outcomes of 48
patients with spinal deformities associated with neurofibro-
matosis type 1 (NF1). The goal is to evaluate the effectiveness
of surgical interventions and identify contributing factors for
improved patient care. Methods: We will recruit a diverse
group of 48 NF1 patients who have undergone surgical
treatment for spinal deformities. Comprehensive data will be
collected, including patient demographics, NF1-specific in-
formation, spinal deformity details, complications, and co-
morbidities. A standardized follow-up period will monitor
spinal correction, complications, and patient-reported out-
comes. Complications will be classified, and the long-term
sustainability of deformity correction and patient well-being
will be assessed. Results: Among the cohort of 48 patients
diagnosed with NF 1, the gender distribution consisted of 28
females and 20 males. The onset of spinal deformities typi-
cally manifested at an average age of 8 years, spanning a wide
range from 2 months to 56 years. Predominantly, these de-
formities presented as kyphoscoliosis in 19 cases and scoliosis
in 22 cases. Two patients experienced non-traumatic vertebral
dislocations. The investigation uncovered several distinctive

anatomical features associated with the development of spinal
deformities in NF 1 patients, including vertebral dystrophy
with concurrent dural ectasia (35 cases), wedge-shaped apical
vertebra (25 cases), vertebral spondylolisthesis or dislocation
(8 cases), intracanal rib head dislocation (9 cases), and primary
upper thoracic curvature (15 cases). Notably, 8 cases exhibited
concomitant paravertebral plexiform neurofibromas, and two
patients had intracanal small neuromas. Prior to undergoing
surgery, 5 cases displayed mild chronic paresis in the arms
and/or legs, three individuals presented with subacute lower
paraplegia, one patient experienced urinary incontinence due
to tumors affecting the sacral roots, and one patient had a
slowly progressive tetraplegia. The median age at the time of
surgery was 13.6 years, ranging from 4 to 56 years old. The
primary surgical approaches employed included one-time
correction with posterior screw fixation without verte-
brotomy (26 cases), one-time correction with posterior screw
fixation involving vertebrotomy (10 cases), and the implan-
tation of growth-friendly constructs (12 cases). Short-term
complications included 2 cases of tense hemothorax, 2 cases
of persistent neurological deterioration, and 1 case of wound
cerebrospinal fluid (CSF) leakage. The most prevalent long-
term complications consisted of rod fractures (5 cases), upper
screw loosening (4 cases), and deformity progression (7 ca-
ses). The median follow-up duration extended to 6 years,
ranging from 0.6 to 13 years. In three cases, gradual neuro-
logical improvement was observed during the follow-up pe-
riod, while in the remaining cases, the patients’ conditions
remained stable. Notably, 5 patients experienced significant
chronic back pain. Conclusions: In conclusion, this study
examined the treatment outcomes of 48 patients with spinal
deformities associated with neurofibromatosis type 1 (NF1).
The study identified various anatomical features contributing
to these deformities and assessed the surgical approaches used,
highlighting short-term and long-term complications. The
median follow-up period revealed variability in patient out-
comes, including neurological improvement and chronic back
pain. Overall, this research underscores the complexity of
managing NF1-related spinal deformities and the need for
ongoing investigation to enhance patient care.

857
P072: Correction of congenital
kyphoscoliosis by combination of different
types of spinal osteotomies and cantilever or
rod derotation technique

Anowarul Islam1, Suvradev Saha1

1Department of Orthopaedic Surgery, Bangabandhu Sheikh Mujib
Medical University, Dhaka, Bangladesh

Introduction: Congenital kypho-Scoliosis is a three-dimensional
deformity recognized with lateral curvature with coronal tilt of the
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spine as well as axial vertebral rotation. Surgical interventions are
recommended when patients with Scoliosis have severe/ pro-
gressive curvature (Cobb’s angle > 45°). Spinal flexibility is one of
important parameters for surgeons to plan surgical treatment but
here it is rigid curvature. So, spinal osteotomy with posterior in-
strumentation and combined cantilever, rod derotation technique
are often needed for the triplannar correction of this deformity.
Material and Methods: This prospective study was conducted
from July 2015 to June 2023. A total number of 30 patients with
Adolescent idiopathic scoliosis evaluated by X-ray(Scoliogram),
MRI & CT- Scan was selected for the study who were non-
responsive to conservative treatment. Clinical outcomes was as-
sessed by using Scoliosis Research Society-22 and spinal ap-
pearance questionnaires, pain control was assessed by VAS Score.
All the patientswere followed up at 1 month, 6 months, 12 months,
24 months and 36 months with a structured case record form.
Results: Onset of the disease between 10 years of birth. Average
age was 13.69 ± 02.06 when operated. Most of the patients were
female. Most of the patients has Mid thoracic curve (12) and then
thoracolumbar (10). Proximal thoracic (8) has the least number of
involvement. Post-operatively VAS score was decreased signifi-
cantly after 36 months of follow up (1.92 ± 0.48) compared to pre-
operative status (p value < 0.001). Pre-operative & post-operative
mean scoliosis correction, which was 73.3% in thoracic and 86.7%
in lumbar spine. Overall mean scoliosis correction was statistically
significant (p value < 0.001).Overallmean kyphosis correctionwas
25.46° ± 1.71° which was also statistically significant (p value <
0.001). Preoperative SRS-22 score has been improved significantly
after 36 month of operation (p value < 0.001). Conclusion: This
study shows, spinal osteotomy with posterior instrumentation and
combined cantilever, rod derotation technique is a effective and safe
surgical choice with excellent functional, clinical, radiological and
cosmetic recovery with minimum perioperative complications.

999
P073: Progression of curve in patients with
adolescent idiopathic scoliosis greater than
50 degrees after skeletal maturity: over
5-year follow-up

Yunjin Nam1, Jungwook Lim1, Sangmin Lee1, Young Bin
Lee1, Seung Woo Suh1

1Department of Orthopaedics, Korea University Guro Hospital,
Seoul, South Korea

Introduction: Surgical treatment is recommended if curvature is
larger than 50 degrees even after skeletal maturity in adolescent
idiopathic scoliosis (AIS). However, few articles have reported on
progression rate or risk factors for progression of curve greater than
50 degrees in patients with AIS after skeletal maturation.Material
and Methods: The inclusion criteria were as follows: (1) skel-
etally matured (Risser 4 or 5) patients with AIS, (2) curve greater
than 50 degrees; followed up more than 5 years. Sex, age,

magnitude of curve, location of apex, Risser stage, height and
weight weremeasured at initial period and end of follow-up.More
than 5 degrees of progression in curve was defined as significant
curve progression.Results:A total of 79 curves were observed in
72 patients. Mean follow-up period was 79months. Themean age
was 15.2 and 23.3 years at initial and the end of follow-up. The
mean magnitude of curve was 54.3 and 58.6 degrees at initial and
the final follow-up. The mean change in curve was 4.1 degree and
the annual change was 0.63 degrees. Significant curve progression
was observed in 35 cases (44.3%). In caseswith a significant curve
progression, the mean change in curve was 9.6 degrees, and the
annual change was 1.1 degrees. Thoracic curve and Risser stage 4
showed more curve progression, but there was no statistical dif-
ference. Conclusion: In patients with AIS whose curve is greater
than 50 degrees, significant curve progression was observed at
44.3% even after skeletal maturation. The progression of curve
averaged 1.1 degrees per year, and no distinct risk factors for
curvature progression were identified.

1020
P074: Anterior approach to scoliosis -
Reacquainting forgotten skill

Mukhesh Thangavel1, Charanjit Singh Dhillon1
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Introduction: Scoliosis is a complex three-dimensional spinal
deformity that often requires surgical intervention in cases
where patients experience severe pain, curve progression, or
progressive disability. The conventional approach to operative
treatment has typically involved extensive posterior stabiliza-
tion. However, in specific situations, anterior-only and com-
bined approaches can play a valuable role in addressing this
condition.Material andMethods:We had treated 241 patients
for scoliosis. Of them 10 were addressed with anterior only
approach, 53 with combined and 178 with all posterior ap-
proach. Results: Anterior-only approaches offer several ad-
vantages in the treatment of scoliosis, including superior
corrective ability and a higher fusion rate, while requiring fewer
motion segments to be involved in the instrumented construct.
Additionally, these approaches inherently protect the posterior
paraspinal musculature from denervation, which is a desirable
outcome. We have had a rewarding experience with anterior
only approach to adolescent idiopathic scoliosis. Nonetheless, it
is important to acknowledge some disadvantages associated
with anterior-only approaches, such as potential pulmonary
complications resulting from thoracic cavity violation and the
occurrence of chronic pain after thoracotomy. Furthermore,
when anterior approaches combined with posterior helped us
address rigid curves, tether and reduce fusion segments.
Conclusion: Leveraging the enhanced corrective ability and
biomechanical advantages offered by the anterior column can
significantly contribute to the treatment of scoliosis. While the
indications for anterior strategies in scoliosis remain limited, it is
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crucial to consider such operations in suitable scenarios when
addressing spinal deformity.

1261
P075: Hope for the hunched: scoliosis
surgery & embracing a brighter future

Shah Alam1, Sarwar Jahan2
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Introduction: A significant number of Scoliosis needs surgical
intervention. Revolutionary design & capability of spinal in-
struments have drastically changed the principle of scoliosis
correction. Material and Methods: From February 2009-June
2023, 168 cases underwent surgery. 98 female and 70 male, age
ranged 14-38 years. The pedicle is a power nucleus of the vertebra
and offers a secure grip of all 3 columns. Pedicle screw instru-
mentation ensures rigid fixation with improved 3D correction.
Accurate placement of screws is important to reduce possible
irreversible complication. All cases were corrected by trans-
pedicular screws and rods. 159 cases were managed by only
posterior approach and 9 cases required both anterior releases,
costoplasty, posterior stabilization as well. Fusion was done in
selected segments. Total follow up time was about 10 years (6
months-7 yrs). All patients were assessed by deformity correction,
cosmesis, and functional outcome. Use of Neuromonitor is an
excellent & effective method for prevention of post operative
neuro deficit. Results: 75% patients had average coronal plane
cobb’s angle measuring about 700 pre-operatively and 17.120

immediate post-operative period. 8 patients developed neuro-
deficit. 3 regained completely but other regaining her neurological
deficit very slowly. There were malposition of screws in 13.04%,
painful prominence of screws in 10.56%, superficial infection in
4.35%. 80 % patients improved cosmetically. Conclusion:
Overall outcome in surgical treatment of Scoliosis by trans-
pedicular screws and rods system was satisfactory.

1275
P076: Changing trend in surgical
management of pediatric scoliosis in low-and
middle-income (LMIC): 15 years’ experience

Rajesh Kumar Chaudhary1, Deepak Kaucha1, Ram
Barakoti1, Babu Shrestha1

1Orthopedics, Hospital and Rehabilitation Center for Disabled
Children (HRDC), Banepa, Nepal

Introduction: Scoliosis is common cause of spinal deformity
in children. There are different options of management

available but patients may not be receiving proper treatment
because of lack of resources, technologies, expertise, af-
fordability etc. in low- and middle-income countries (LMIC)
like Nepal. Despite several challenges, scoliosis surgery is
being conducted for several years and all the effort is made to
catch up with the recent advances. We want to share our 15
years’ experience in the surgical management of such de-
formities and study the change in trends. Materials and
Method: This is a retrospective study conducted in Hospital
and Rehabilitation Center for Disabled Children (HRDC). All
the cases of pediatric scoliosis operated in HRDC from
January 2008 to December 2022 were included. The data was
collected from electronic medical record. Since HRDC is the
only center in Nepal which is treating pediatric spinal de-
formities since 1985 and surgery is regularly being performed
since 2008, it represents the changing trend and current sit-
uation of such treatment in LMIC like Nepal. The data col-
lected were age, gender, etiology, surgical approach,
procedure performed and technological advances. Based on
this data, changing trends regarding the surgical approaches
and surgical procedures were analyzed. Results: 725 cases
were managed in HRDC during this period which includes
635 (87.8%) cases scoliosis of various etiologies. 395 (62.2%)
cases were managed conservatively and 240 (37.8%) surgi-
cally. Average age of the children at the time of surgery was
12.3 years (range 4-18 years). 52% were male and 48% fe-
male. Among operated cases, 47% were idiopathic, 36%
congenital and 17% neuromuscular or syndromic. Surgical
procedures performed were deformity correction posterior
instrumentation with or without osteotomies in 127 cases
(52.91%) hemiepiphysiodesis in 28 (11.66%), hemivertebra
excision and posterior instrumentation in 16 cases (6.66%%),
growing rod application in 8 cases (3.33%%) and thoracotomy
in 25 cases (10.41%%). Only anterior approach was per-
formed till 2014, combined staged anterior and posterior
approach was performed till 2012. Posterior approach is the
main preferred approach since 2014. Hemiepiphysiodesis for
early onset scoliosis (EOS) was performed via anterior ap-
proach till 2014. Hemivertebra excision and posterior in-
strumentation via posterior approach is being performed
regularly since 2016. Traditional growing rod application for
EOS has been regularly performed since 2017. Intraoperative
neuromonitoring has been added as the new armamentarium
for safe sine surgery since 2021 and is being used in all cases
of deformity correction. 30 revision surgeries were performed
during this period for various post-operative complications.
Conclusion: Idiopathic scoliosis remains the common among
various etiologies who were managed surgically. Surgical
approach has been shifted from anterior or combined to
posterior only since 2014. Non fusion surgery using traditional
growing rod is being performed since 2017 for early onset
scoliosis (EOS) and hemivertebra excision with limited level
fusion has been performed since 2016 instead of fusion
surgeries in EOS. Intraoperative neuromonitoring has been
used in every case since 2021 for safe spine surgery.
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P077: Is a four-month radiographic follow-up
sufficient to assess spinal balance after
adolescent idiopathic scoliosis correction?

Elie Saghbiny1, Adnan Alkandari1, Raphael Vialle1

1Pediatric Orthopaedics, University Institute for Spine Surgery,
Sorbonne University, Paris, France

Introduction: The primary objective of spinal fusion pro-
cedures in adolescent idiopathic scoliosis (AIS) patients is to
obtain a harmoniously fused spine. Intraoperative radiographs
are typically done for accurate placement of pedicular screws
assessment. Early postoperative bi-planar low-dose standing
radiographs may also be routinely done to confirm the correct
screw placement. Due to postoperative pain and muscular
contractures, early radiographic assessment does not provide
comprehensive insight on trunk balance. This study aims to
investigate the relevance of performing postoperative radio-
graphs at four months, given that achieving optimal spinal
balance often extends beyond the first year following surgery.
Material and Methods: We conducted a retrospective
analysis of a monocentric cohort of 37 consecutive adolescent
idiopathic scoliosis patients operated on by a single operator
(RV). All patients had the same all-screw construct following
the same validated preoperative planning method. All
standing X-rays were done using biplanar low-dose imaging.
X-rays were done pre-operatively, immediate post-operative
(Day 4), at four months, and one year post-operatively. The
radiological parameters measured were frontal cobb angle,
CVA (Horizontal distance between the center of C7 and a
vertical line through the middle of S1), L1–L5 lumbar lordosis
angle, T1–T12 thoracic kyphosis and T1 obliquity. Results:
T1 obliquity exhibited a significant reduction from 2.04° to
1.22° at the four-month control (p = 0.01), further decreasing
to 0.81° at the one-year control (p = 0.02). Concurrently, the
CVA demonstrated a substantial decrease from 14.41 mm in
the immediate post-operative X-ray to 8.01 mm at the four-
month control (p = 0.009), with a continued reduction to
5.6 mm at the one-year follow-up (p = 0.01). The frontal Cobb
angle remained stable between the four-month and one-year
follow-up assessments, at 28.37° and 28.78°, respectively.
The L1-L5 lordosis angle showed no significant change from
the immediate postoperative evaluation to the four-month
follow-up, at 47.69° and 47.85°, respectively (p = 0.8).
However, L1L5 lordosis significantly increased to 49.60° at
the one-year follow-up (p = 0.01). T1-T12 thoracic kyphosis
showed no significant variation between the four-month and
one-year follow-up, measuring 39.16° and 40.44°, respec-
tively (p = 0.08). Conclusion: The balance of the trunk
changes in a statistically significant way between the 4-months
and the one-year control and these variations explain the
modification and progressive improvement of the clinical and

functional result. Achieving a satisfactory spinal balance may
extend beyond the first postoperative year. This evolution
must be explained to the patient as the as well as the low
benefit of doing to many early x-rays after the surgery. In our
daily practice, the only one-year x-ray assessment remains
necessary to assess the quality of the correction of the balance
of the trunk. This optimized protocol is an opportunity to
reduce radiation exposure for patients.
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P078: Clinical effect of intraoperative use of
tranexamic acid in minimal invasive scoliosis
surgery (MISS) in patients with adolescent
idiopathic scoliosis

Jungwook Lim1, Young Bin Lee1, Sangmin Lee1, Yunjin
Nam1, Seung Woo Suh1

1Department of Orthopeadics, Korea University Guro Hospital,
South Korea

Introduction: Minimally invasive surgery (MIS) has come
quite far in spine and its benefits have found significance in
AIS (Adolescent idiopathic scoliosis). MISS (Minimally in-
vasive spine surgery) in AIS has shown to provide adequate
deformity correction with good functional outcome and im-
peccable cosmetic outcome. Traditional open adolescent de-
formity surgeries are associated with blood loss, ranging from
800 to > 2700 ml and subsequent transfusion of blood
products. It gained worldwide recognition in the 2010 Clinical
Randomization of an Antifibrinolytic in Significant Hae-
morrhage (CRASH- 2) trial. Schouten et al. in their study
demonstrated an almost two-fold decrease in blood loss by
TXA for patients undergoing scoliosis surgery. TXA has been
proven to reduce risk of adverse events associated with blood
transfusions and healthcare costs due to use of blood products.
MISS for AIS is fairly uncommon due to technical expertise
involved and a long learning curve. To the best of our
knowledge no study has by far evaluated the efficacy of TXA
in MISS for AIS. MIS itself reduces blood loss in scoliosis
surgery as compared to an open procedure. Our study aimed to
explore the prospects of introducing TXA in scoliosis surgery
as a routine protocol to further ameliorate overall outcomes by
cutting down blood loss to the bare minimum. Material and
Methods: Our center started using tranexamic acid intra-
operatively in MISS from June, 2022. Consecutive data were
collected from 104 patients who underwent surgery for AIS
from 2021 to 2023. All patients underwent minimal invasive
scoliosis surgery done by a single surgeon. Expected blood
loss, hemo-vac drainage amount, complication (hemothorax,
pelural effusion etc.) was compared between two groups.
Results: 47 patients underwent surgery without intra-
operative use of tranexamic acid (Group A), 57 underwent
surgery with tranexamic acid (Group B). To confirm
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homogeneity between the two groups, age, gender, height,
weight, BMI, Cobb’s angle, curve type, fusion extent, amout
of correction, pre-operative hemoglobin level was compared.
There was no difference between two groups. (All p-values >
0.50). An average of 2.03 pack of RBC transfusions were
performed, Group A needed an average of 2.28 packes and
Group B needed 1.82 packes, reducing the amount of
transfusion, but there was no statistical significance (p =
0.158). An average of 0.5 pack of RBC transfusions were
performed after operation was done, Group A needed an
average of 0.81 packes and Group B needed 0.25 packs, and
there was significant statistical difference (p = 0.001). 9 patient
needed thoracentesis or chest tube insertion after MISS in
group A but non needed these invasive procedure in Group B.
Conclusion: In minimal invasive scoliosis surgery, intra-
operative use of intravenous tranexamic acid can reduce the
amount of bleeding during the surgery, also the need of blood
transfusion during perioperative period. Also with the use of
intravenous TXA the incidence and severity of hemothorax
associated with thoracoplasty, which is commonly during
deformity correction of the rib hump decreases.

1477
P079: Restoration of thoracic kyphosis after
selective posterior fusion surgery in
adolescent idiopathic scoliosis Lenke type
5C: A minimum 2 year follow up

Farid Yudoyono1,2, Yong Qiu2

1Neurosurgery, Universitas Padjadjaran, Faculty of Medicine,
Hasan Sadikin Hospital, Bandung, Indonesia
2Spine Surgery, Nanjing DrumTower Hospital, Nanjing University
Medical School, Nanjing, China

Introduction: Adolescent idiopathic scoliosis (AIS) is a type
of complex three dimensional structural deformity of the spine
and is characterized by vertebral rotation in the transverse
plane, lateral curvature in the frontal plane, and abnormal
alignment in the sagittal plane. The retrospective study aimed
to report the sagittal outcome measures in patients with Lenke
type 5C adolescent idiopathic scoliosis (AIS) undergoing
thoracolumbar/lumbar (TL/L) selective fusion surgery.
Methods: Fifty patients with Lenke type 5C AIS underwent
selective posterior TL/L curves fusion (mean age, 13.9 ± 2.0
yrs). Preoperative and postoperative radiographic and clinical
parameters were analyzed at a minimum 2-year follow-up
period. Results: The main TL/L Cobb angle was 40.3° ± 4.7°
preoperatively and 18.7° ± 4.3° (p < 0.0001) at 2-year follow-
up. Also, thoracic kyphosis (TK) (T1-12) angle was 22.0° ±
7.2° preoperatively and 29.4° ± 5.3° at follow-up (p < 0.001),
and TK (T5-12) angle was 13.1° ± 9.0° preoperatively and
21.7° ± 6.4° at follow-up (p < 0.001). Thoracolumbar ky-
phosis (TLK) were significantly different from both the

groups; and after the surgery, no significant differences in
these parameters were observed between the two groups.
Conclusion: After the selective TL/L posterior fusion surgery
in patients with Lenke type 5C AIS, the sagittal alignment
profile, including TK, TLK, cobb angle, was significantly
restored.
Keywords: Adolescent idiopathic scoliosis, Abnormal
Alignment, Correction of curves

1638
P080: Minimally invasive anterior spinal
fusion comparing thoracic versus lumbar
for scoliosis

Jack Williams1, Edward King1, Mathew Gallagher1,
Sarah Abbott1, Tesfaladet Kurban1, Libby Gooda1,
Vaseharan Suntharan1, Emily Tsang1, Timothy Bishop1,
Jason Bernard1, Darren Lui1

1St George’s Hospital, London, United Kingdom

Introduction: It is established that Anterior Spinal Fusion for
scoliosis may result in shorter fusion levels. Recently there has
been a trend towards Vertebral Body Tethering through an
anterior approach. An analysis of minimally invasive (MIS)
anterior fusion surgery was conducted to assess reliability and
efficacy. Material and Methods: A retrospective analysis
between 2017-2022 of patients undergoing selective anterior
thoracic fusion (SATF) and thoracolumbar spinal fusion
(TLSF) was performed. Data was collected from British Spine
Registry (BSR) and local records for a 1 year minimum follow
up. Cobb angles for standing and fulcrum bending radiographs
(XR) pre-operatively and post-operatively were measured.
Patient satisfaction reported with SRS22 questionnaires.
Results: 45 patients with a mean age of 16.3y and a F:M ratio
of 8:1. Group 1 SATF (n = 21) and Group 2 TLSF (n = 24).
Overall Mean pre-operative Cobb was 53.9 ° and post-
operative cobb 17.7 ° giving a Mean Correction Rate (CR)
67.2%. Fulcrum bending correction Index mean was 99.5%.
Group 1 CR was 58.1% with a FBCI of 100.9% versus Group
2 CR of 75.2% with a FBCI of 106.9%. Overall SRS22 was
3.32 (pre-op), 3.90 (1-year postop) and 4.08 (2 years). Return
to surgery within 30 days 4.4% (n = 2) for screw adjustment.
Reinsertion of chest drain 2.2% (n = 1). Overall mean blood
loss was recorded at 431 mL (Group 1- 426 ml and Group 2
-436ml). Mean operation length 350 minutes and mean length
of stay 6 days. Conclusion: MIS Anterior spinal fusion
surgery is found to be an effective and safe approach to the
management of AIS. Fulcrum bending XR is predictive of
final Cobb angle giving an FBCI of 99.5%. Correction rate and
FBCI was greater in the TLSF group. The mean levels fused
were 6.1 showing that selective fusion via a minimally in-
vasive approach is possible.
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P081: Fusing half the levels: a comparison of
the efficacy and fusion levels required
between anterior fusion versus posterior
spinal fusion for the treatment of adolescent
idiopathic scoliosis

Jack Williams1, Libby Gooda1, Edward King1, Mathew
Gallagher1, Sarah Abbott1, Tesfaladet Kurban1,
Vaseharan Suntharan1, Emily Tsang1, Timothy Bishop1,
Jason Bernard1, Darren Lui1

1St Georges Hospital, London, United Kingdom

Introduction: It is established that Anterior Spinal Fusion for
scoliosis may result in shorter fusion levels. A comparative analysis
of Selective Anterior Fusion (SAF) and Posterior Spinal Fusion
(PSF)was conducted to assess reliability, efficacy and perioperative
outcomes. Material and methods: A retrospective analysis be-
tween 2017-2022 of patients undergoing SAF and PSF was per-
formed. Data was collected from British Spine Registry (BSR) and
local records for a 1 year minimum follow up. Cobb angles for
standing radiographs (XR) pre-operatively and post-operatively
were measured. Patient satisfaction reported with SRS22 ques-
tionnaire.Results: 88 patients with a mean age of 15.9y, F:M ratio
of 5.77. SAF (n = 44) and PSF (n = 44). Mean pre-operative Cobb
was 53.6° (SAF) and 62.2° (PSF), mean post-operative Cobb was
17.7° (SAF) and 23.1° (PSF). Mean Correction Rate (CR) was
greater for SAF- 67.0% vs 62.2% (PSF). SAF had lower mean
levels fused - 6.1 (SAF) vs 11.7 (PSF). SRS22: preoperatively -
3.32 (SAF) and 3.34 (PSF); 1-year follow up - 3.87 (SAF) and 4.28
(PSF); SRS22-year follow up - 4.05 (SAF) and 4.13 (PSF). SAF
had favourable perioperative outcomes with mean blood loss
431.2 mL (SAF) vs 547.1 mL (PSF), return to surgery 4.5% (SAF)
vs 13.6% (PSF), and occurrence of intra-operative adverse events
2.3% (SAF) vs 4.6% (PSF). Conclusion: SAF is found to be an
effective and safe approach to the management of AIS with su-
perior CR and perioperative outcomes, and was found to require
52.1% of fused vertebral levels of its counterpart PSF.

1788
P082: Comparison of selective anterior
fusion and posterior spinal fusion for the
preservation of sagittal balance in adolescent
idiopathic scoliosis

Libby Gooda1, Jack Williams1, Edward King1, Mathew
Gallagher1, Sarah Abbott1, Tesfaladet Kurban1,
Vaseharan Suntharan1, Emily Tsang1, Timothy Bishop1,
Jason Bernard1, Darren Lui1

1St George’s Hospital, London, United Kingdom

Introduction: It is established that Anterior Spinal Fusion for
scoliosis may result in shorter fusion levels. A comparative
analysis of Selective Anterior Fusion (SAF) and Posterior
Spinal Fusion (PSF) was conducted to assess the preservation
of sagittal balance. Material and methods: A retrospective
analysis between 2017-2022 of patients undergoing SAF and
PSF was performed. Data was collected from British Spine
Registry (BSR) and local records for a 1 year minimum follow
up. Kyphosis angles were measured from standing radio-
graphs (XR) pre-operatively and post-operatively, with the
maximum kyphotic angle and thoracic kyphotic angle (be-
tween T4-T12) being reported. Results: 88 patients with a
mean age of 15.9y, F:M ratio of 5.77. SAF (n = 44) and PSF
(n = 44). Mean pre-operative thoracic kyphosis angle was
26.3° (SAF) and 33.0° (PFS). Mean pre-operative maximum
kyphosis angle was 36.2° (PFS) and 44.2° (PFS). Mean post-
operative thoracic kyphosis angle was 27.5° (SAF) and 24.9°
(PFS). Mean post-operative maximum kyphosis angle was
37.1° (SAF) and 43.1° (PFS). SAF was shown to be superior
than PFS in the preservation of kyphosis, with a percentage
change in thoracic kyphosis angle of +4.6% (SAF) vs -24.5%
(PFS), and percentage change maximum kyphosis angle
of +2.5% (SAF) vs -2.5% (PFS). SAF was also shown to
require lower mean levels fused – 6.1 (SAF) vs 11.7 (PFS).
SAF had favourable perioperative outcomes with mean blood
loss 431.2 mL (SAF) vs 547.1 mL (PSF), return to surgery
4.5% (SAF) vs 13.6% (PSF), and occurrence of intra-
operative adverse events 2.3% (SAF) vs 4.55% (PSF).
Conclusion: SAF is found to be an effective and safe ap-
proach to the management of AIS with a greater preservation
of natural sagittal balance and requiring 52.1% of fused
vertebral levels of PSF.

1845
P083: What factors predict cervical sagittal
alignment restoration after correction of
thoracic adolescent idiopathic scoliosis with
severe thoracic hypokyphosis? Amulticenter
retrospective study on 57 patients

Giovanni Viroli1, Mohammadreza Chehrassan2, Alberto
Ruffilli1, matteo traversari1, Marco Manzetti1, Cesare
Faldini1

11st Orthopaedic and Traumatologic Clinic, IRCCS Istituto
Ortopedico Rizzoli, Bologna, Italy
2Iran University of Medical Sciences - Shafa Yahyaian Hospital,
Teheran, Iran

Introduction: The sagittal alignment of Adolescent Idi-
opathic Scoliosis (AIS) has attracted growing interest in
recent years. In particular, thoracic curves, due to the
anterior overgrowth, are almost invariably characterized by
thoracic hypokyphosis, which can be severe (T5-T12
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thoracic kyphosis < 10°, i.e. Lenke - sagittal modifier). This
has consequences that are not limited only to the thoracic
region, but it rather results in a disruption of the entire
sagittal alignment. In fact, thoracic hypokyphosis tends to
shift the C7SVA backward and to decrease the T1 slope. As
a compensation, this ultimately leads to the development of
a cervical kyphosis to translate the head forward and
maintain global sagittal balance. While the interplay be-
tween thoracic hypokyphosis and cervical kyphosis is well
described, the results regarding the amount of spontaneous
correction of cervical kyphosis achieved after AIS cor-
rection are conflicting. The aim of the work was to assess
the changes in cervical sagittal alignment after correction
of AIS with associated severe thoracic hypokyphosis
(<10°). The second aim was to seek for any radiographical
parameter able to predict the postoperative cervical sagittal
alignment, via a multivariate regression analysis.Material
and Methods: A multicenter retrospective study was
conducted with this inclusion criteria: AIS patients with a
Lenke 1, 2, 3 patterns, associated severe thoracic hypo-
kyphosis (TK < 10°; Lenke - modifier), treated with
posterior spinal fusion, high-density pedicle screws, Ponte
osteotomies and differential rod contouring. Radiographic
analysis was performed preoperatively and at minimum 2
years follow-up. Univariate analysis was performed; bi-
nomial logistic regression and linear logistic regression
models were created adopting a backward stepwise ap-
proach. Results: 57 patients were included. At the last
follow-up, T5-T12 TK showed a significant improvement
(from 0.7° to 12.9°; p < .001). Cervical Lordosis (CL)
significantly increased from 10.7° to 4.1 (p = 0.003; av-
erage change = -6.7° ± 16.7°). According to Staub et al
formula (T1slope - 16.5°), ideal CL was calculated, and the
mismatch between this value and the actual CL passed from
22.7° to 15.9° (p = 0.003). Postoperative T5-T12 TK (z =
2.551; p = 0.011) and preoperative T2-T5 TK (z = 2.112;
p = 0.035) showed significant correlation with the chance
to have a postoperative CL of at least -5°. Considering only
patients with a preoperative neutral or kyphotic CL (CL >
-5°), TK apex-SVA, C5-T2° Change and TK apex-scoliosis
apex distance showed significant correlation with the
chance to have a minimum detectable change (-6.2°) for
CL. At linear logistic regression, preoperative CL, PI, UIV
slope, postoperative PI-TK mismatch and preoperative
main curve Nash-Moe showed significant correlation with
the CL change. Conclusion: CL showed significant im-
provement after posterior only correction of hypokyphotic
Lenke 1-2-3 AIS; despite that, a 15.9° mismatch between
ideal and actual postoperative CL still remains. The degree
of restoration of thoracic and cervithoracic alignment seem
to correlate with a spontaneous CL restoration.

1861
P084: Ponte osteotomies in the surgical
treatment of adolescent idiopathic scoliosis:
better defomity correction or just extra
blood loss? A systematic review of the
literature and meta-analysis of
comparative studies

Giovanni Viroli1, Alberto Ruffilli1, matteo traversari1,
Francesca Barile1, Marco Manzetti1, Francesco Sartini1,
Alessandro Cargeli1, Stefania Claudia Parisi1, Cesare
Faldini1

11st Orthopaedic and Traumatologic Clinic, IRCCS Istituto
Ortopedico Rizzoli, Bologna, Italy

Introduction: Considering the tridimensional nature of ad-
olescent idiopathic scoliosis (AIS), the results of surgical
correction on the sagittal plane component of the deformity,
typically characterized by a reduction of thoracic kyphosis
(TK) due to anterior spinal overgrowth, have been inconsis-
tent. Several studies have demonstrated not only a failure in
the restoration of TK, but also a proper iatrogenic hypo-
kyphotic effect, which has been ascribed to DVR at times and
to all-pedicle-screws-based constructs. This aspect of AIS
surgery has received growing attention, since thoracic hy-
pokyphosis is related to long term consequences in the ad-
jacent spinal regions, such as an increased risk of lumbar
degenerative disc disease and of cervical spine kyphotic de-
compensation after AIS surgery. Many authors have therefore
adopted ancillary procedures such as Ponte Osteotomies
(POs), in order to restore the TK, or at least to avoid the risk of
iatrogenic hypokyphosis as much as possible. Through a
systematic literature research and a metanalysis of compar-
ative studies, the first aim of the present paper is to assess
whether the adoption of POs allows to restore the TK during
AIS correction surgery. The second objective is to assess the
influence of POs on the coronal correction rate. The final
endpoint is to determine if the use of POs results in signifi-
cantly increased blood loss, operative time and complication
rate, such that their adoption for a better correction may not be
justified by their safety profile. Material and Methods: A
systematic search of electronic databases was conducted.
Inclusion criteria: comparative studies that reported the out-
comes of AIS patients who underwent surgical correction
through posterior-only approach with and without POs.
Clinical and radiographic outcomes were extracted and
summarized. Meta-analyses were performed to estimate the
differences between patients treated with and without POs. p <
0.05 was considered significant. Results: 9 studies were
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included. No significant difference in TK change between
patients treated with and without POs resulted (+3.8°; p =
0.0603). Considering only hypokyphotic patients, a signifi-
cant difference in TK change resulted with POs (+6.6°; p <
0.0001), while a non-significant TK change resulted in nor-
mokyphotic patients (+0.2°; p = 0.9569). No significant
difference in coronal correction (2.5031°; p = 0.1037) was
recorded. Significant EBL (142.5 mL; p = 0.0472) and sur-
gical times (21.5 minutes; p = 0.0446) differences were found
with POs. Regarding complications rate, meta-analysis
showed a non-significant log odds ratio of 1.1 (p = 0.0801)
with POs. Conclusion: POs allow to restore TK in hypo-
kyphotic AIS, without a significantly greater TK change in
normokyphotic patients, nor a significantly better coronal
correction. Considering the significantly greater EBL and the
trend toward a higher complications rate, the correct indication
for POs is crucial.

1901
P085: A randomised controlled trial:
comparison of the mesa spinal system with
the universal spinal system for the treatment
of adolescent paediatric spine deformity

Evan Davies1, Laura Mitchelson2

1Southampton Childrens Hospital, Southampton, United Kingdom
2Southampton University, Medical School, Southampton, United
Kingdom

Introduction: Adolescent idiopathic scoliosis (AIS) is a de-
formity causing an abnormal spinal curvature. Surgical treat-
ment can be considered in patients with a curvature > 40
degrees. The Universal Spinal System (USS) was developed in
1990’s. TheMESA™ rail was developed in 2012 with a unique
design, for improved corrections. Quality of life is assessed in
the scoliosis specific questionnaire, the SRS-22r. A new surgical
device that improves curvature corrections and patient quality of
life should be validated. Literature is limited for MESA™ rail
efficacy. There are no studies prospectively comparing the
MESA™ rail to other devices. Material and Methods: 60
patients aged 11-21 years who did not meet exclusion criteria
were recruited. Patients and guardians signed assent and consent
forms for study inclusion. The SRS-22r questionnaire were
completed before surgery. These same assessments were
completed at post-operative. Patients were randomly allocated a
device and all patients and guardianswere blinded to device pre-
operatively. Analysis of covariance was used to establish sta-
tistical significance between groups. This allowed for control of
pre-operative patient data and control of external factors which
have been evidenced to affect AIS surgical outcomes including
age, gender and number of fused vertebrae.Results:There were
26 patients from the USS group and 27 from the MESA group
used within this part of the analysis due to missing questionnaire

data for the remaining 7 participants. Mean overall score and all
domain mean scores improved in both groups at post-operative
follow-up compared to pre-operative. The greatest mean dif-
ference was seen in patient self-image scores for both the USS
and MESA group. These differences were a mean score im-
provement of 1.55 and 1.51 respectively.Neither post-operative
curvature nor scoring in any of the SRS-22r domains was found
to be statistically significant between device groups. Conclu-
sion: This study has validated the MESA™ rail as comparable
to the USS.We have shown that randomised controlled trials are
possible in surgery.

2006
P086: Non - opioid dependen post operativa
analgesia in pediatric scoliosis

Karen Weissmann1,2, Francisca Castro3, agustin
cavagnaro3, Andres Chain2, Juan Otto2, Hernan
Arraño4, Alicia Olivares4, Ana Sanchez3

1Spine Surgery, Patagonia Spine Foundation, Santiago, Chile
2Spine Surgery
3Pediatry
4Anesthesiology, Clinica MEDS, Santiago, Chile

Introduction: Post operative analgesia must be multimodal;
opioids have historically constituted a mayor part of it but
imply adding effects such as slower bowel movements, uri-
nary retention and post operative nausea and vomiting
(PONV) thus delaying ambulation and causing longer hos-
pitalization times. Our aim was to evaluate the patient re-
sponse to post operative analgesia in scoliosis surgery without
opioids. Material and Methods: Retrospective descriptive
study of two cohorts: with and without intrathecal morphine.
21 patients (76% women, mean age13.38 ± 2.2 years old) that
underwent deformity surgery for scoliosis. Demographic data,
surgical data (bleeding, transfusions, surgical technique, use
of topical and iv tranexamic acid (TXA)(30mg/Kg)) and post
operative parameters (Length of stay (LOS), post operative Ht/
Hb, VAS, use of invasive and noninvasive ventilatory assis-
tance, days with foley,) were analyzed. Post operative anal-
gesia consisted of a continuous infusion of sodic metamizol
(20mg/kg/dose) and ketorolac (0.5 mg/Kg), acetaminophen
(15 mg/kg/dose) and parecoxib (40 mg/dose). Patients had a
rescue patient-controlled analgesia (PCA) with morphine, the
use and number of opioid shots was measured, along with
(PONV), days to ambulation, urinary retention post retrieval
of urinary catheter. Data was analyzed using SPSS (Statistical
analysis, IBM, Chicago) was performed with spearman’s rank
correlation coefficient (p < 0.05). Results: The most common
diagnosis was Adolescent idiopathic scoliosis (85.7%) fol-
lowed by neuromuscular, syndromic, and congenital (4.8%
each), average BMI was 20.1 ± 4.4, mean number of co-
morbidities per patients was 0.38 ± 0.6, being the most
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common psychiatric pathology (depression/anxiety syn-
dromes), followed by genetic syndromes. Mean pre op Ht/Hb
was 41.4 ± 3.4%/13.8 ± 1.3grs/dl. The most common tech-
nique was vertebral body tethering (52.4%) followed by
posterior spinal fusion (42.9%) and posterior dynamic dis-
traction devices (4.8%). Mean bleeding was 288.1 ± 234.5,
post operative Ht/Hb was 33.3 ± 4.3%, 11.3 ± 1.6 grs/dl.
14.3% of patients required transfusion, 47.6% of patient re-
ceived iv TXA and 33% topical TXA. 19% of patient received
topical vancomycin. When we analyzed analgesia, There was
no difference in between both groups regarding postoperative
VAS (p = 0.729) the number of days with continuous analgesia
(p = 0.894), the use of celecoxib on the first and second post
operative day (p = 0.612, 0.511)), pregabalin (p = 0.857), the
anxiolytics (p = 0.511), dexamethasone (p = 0.857), high
volume oxygen (p = 0.729), number of days with foley
catheter (p = 0.364), days with a central venous catheter (p =
0.857), use of PCA (p = 0.165), number of shots of PCA (p =
0.579), use of other rescue opioids (p = 0.538), PONV (p =
0.614), time to ambulation (p = 0.233), urinary retention (p =
0.857) or other complications (p = 0.857), LOS in intensive
care unit (ICU) (p = 0.641), LOS in medico surgical units (p =
0.147) or total length of stay (p = 0.524). Conclusion: Pe-
diatric deformity patients can undergo surgery without the use
of post operative opioids. There is no impact regarding LOS,
the use of post operative rescue opioids or post operative
complications.

2109
P087: Ponte’s osteotomy for surgical
treatment of adolescent idiopathic scoliosis

Pedro Torres1, Andre Castilho1, Henrique Dagostin de
Arjona2, Rodrigo dos Santos Grandini2, André Luı́s
Fernandes Andújar2

1Spine Surgery, Hospital Unimed
2Spine Surgery, Hospital Joana Gusmão, Florianópolis, Brazil

Objective: to evaluate retrospectively the potential surgical
correction in patients with idiopathic scoliosis of the ado-
lescent submitted to posterior arthrodesis and pedicle screw
instrumentation; and to compare a group in which the same
procedure was realized with the addition of the Ponte os-
teotomy, attempting to show through preliminary results, the
influence of this procedure in the surgical treatment of the
idiopathic scoliosis of the adolescent. Methods: retrospective
study of 30 patients operated on, at the Joana de Gusmão
Hospital Children’s in Florianópolis, evaluating their general
characteristics and surgical effectiveness. The level of cur-
vature correction in the post-operation period, as well as the
descriptive and comparative analysis of the differences be-
tween the group of patients that received surgical treatment
with pedicle screws, 17 patients, and the group of patients that

in addition to the pedicle screw, received the Ponte osteotomy
technique, 13 patients, was evaluated. The percentage of the
curvature correction between pre- and immediate post-
operation (up to two months after surgery) period for each
group was evaluated and a comparative analysis was realized.
Results: in the patients without Ponte osteotomy, the average
deformity correction in the coronal plane in post-operation
evaluation was 67.06% and, in the patients, submitted to
osteotomy, 79.47%.When the average correction difference of
both groups was evaluated, there was a significant correction
in those submitted to osteotomy. There were no neurological
complications. Conclusion: favorable to the use of the re-
ferred technique and higher effectiveness in the correction of
the curvature with the use of pedicle screws associated with
Ponte osteotomy.

2345
P088: Scoliosis in a patient with nemaline
myopathy: a case report and
narrative review

Pedro Torres1, Andre Castilho1, Anna Luiza Amancio1,
Rodrigo Cruzeiro1, Daniel Araujo1

1Spine Surgery, Hospital Unimed, Brazil

Introduction: Nemaline myopathy (NM) was first identified
in muscle biopsies from children with hypotonia in the 1950s.
Microscopic examination revealed rod-like or ovoid structures
in muscle fibers. NM comprises a heterogeneous group of
congenital myopathies caused by mutations in the genes
encoding skeletal muscle α-actin. Clinically, most patients
present with muscle weakness and hypotonia, but the phe-
notypic spectrum is heterogeneous, ranging from severe
neonatal presentations to childhood onset. Materials and
Methods:We present a case of a 13-year-old patient admitted
to our service with neuromuscular scoliosis secondary to NM.
Family members reported the onset of the deformity in
childhood, with a recent worsening of symptoms. Due to the
underlying pathology, the patient required gastrostomy and
tracheostomy support, was unable to walk, but could stand
with the assistance of upper limbs. A panoramic radiograph
revealed two curves, the largest being thoracolumbar with a
Cobb angle of 65 degrees from T9 to L3, and a second
proximal thoracic curve from T1 to T5 with a 45-degree angle.
The thoracic segment between the curves (T5 to T8) was
rectified. Consequently, this curve does not fit into the Lenke
classification. A literature search was conducted on PubMed
and the Google Academic database for review studies and case
reports related to Nemaline myopathy and scoliosis. Results:
The patient underwent surgery involving T2-L4 arthrodesis.
During the procedure, difficulties arose in identifying ana-
tomical structures due to multiple fusions of posterior ele-
ments. As a result of this challenge, cerebrospinal fluid leaked

408S Global Spine Journal 14(4S)



out during the passage of two screws. Furthermore, during the
passage of the screw from T2 on the left, there was a decrease
in potential in the left lower limbs, with partial recovery at the
end of the procedure. Conclusion: Nemaline myopathy is a
rare disease with limited research. There is scarce literature on
the treatment of scoliosis in these patients. Despite the dearth
of literature, prognosis seems to be influenced by scoliosis and
restrictive lung disease secondary to deformity. Treatment
requires a multidisciplinary approach focused on maintaining
as much muscle power and function as possible, with a
particular emphasis on scoliosis management. When opting
for surgical treatment, attention must be given to other con-
sequences of muscle weakness, such as respiratory disease.
Surgeons should be prepared for multiple challenges arising
from anatomical deformities during the procedure. Therefore,
we recommend that the surgical team include an experienced
surgeon due to the high likelihood of intraoperative
complications.
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P089: Scoliosis and pectus excavatum
deformities: what should be treated at first?

Nikita Khusainov1, Dmitry Kokushin1, Alexandra
Filippova1, Sergey Beljanchikov1, Dmitry Ryzhikov1,
Marat Asadulaev1, Vissarionov Sergey1

1Spine Pathology and Neurosurgery, National Medical Research
Center for Pediatric Trauma and Orthopedics n.a. H.I.Turner, Saint-
Petersburg, Russian Federation

Introduction: Reported association between pectus ex-
cavatum and scoliosis is up to 22.58%. Both disorders can be
managed surgically but there is a lack of information about the
influence of one procedure on the natural course of the second
disease and/or further treatment process. As a result of der-
otation in the thoracic area during correction of scoliosis there
is a potential threat of the mediastinal compression devel-
opment. There is no consensus about which condition should
be treated at first. Material and Methods: We analyzed data
of 54 surgically treated patients with mean age of 15.3 y
(12.1 y - 16.4 y) who were presented at our institution due to
pectus excavatum deformity. 3 of them had pectus and spine
deformity requiring surgery for both conditions. According to
CT there was a lack of retrosternal space which could po-
tentially lead to cardiac tamponade or compression of the
trachea during scoliosis correction thus correction of pectus
deformity using metal bar was decided to be performed as a
first stage. Posterior instrumental fusion was performed
6 month later. CT-data, results and complications of this
approach were evaluated.Results:As a result of the first stage
significant increase of retrosternal space was observed: from
mean 1.91 cm to mean 5.5 cm. Haller index improved from
mean 9.4 to 3.9. There was no improvement of lung function

according to PFTs at that time. Both first procedure and
correction of the spine deformity went uneventfully. Mean
pre-op Cobb angle was 67.9⁰, post-operatively it improved up
to mean 34.5⁰. There was a slight decrease of the retrosternal
space and signs of metal bar instability after second stage were
observed but these were clinically insignificant. All patients
were satisfied with final result. Conclusion: We consider that
in patients with combination of pectus excavatum and spine
scoliotic deformity retrosternal space should be restored as a
first step to decrease a risk of potentially life threatening
complications. The presence of metal bar does not produce
difficulties for ventilation or correction maneuvers during
anesthesia and surgery. Correction of scoliosis leads to trunk
elongation and decrease of transverse diameter of the chest
which may result in change of metal bar position in its fixation
points which is usually asymptomatic.
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P090: Maintaining shoulder balance in Lenke
2 curves - novel surgical technique for
UIV fixation

Nikita Khusainov1, Sergey Beljanchikov1, Dmitry
Kokushin1, Alexandra Filippova1, Marat Asadulaev1,
Vissarionov Sergey1

1Spine Pathology and Neurosurgery, National Medical Research
Center for Pediatric Trauma and Orthopedics N.A. H.I.Turner,
Saint-Petersburg, Russian Federation

Introduction: Maintaining of the shoulder girdle balance
remains an important issue in treatment of AIS patients es-
pecially with Lenke 2 curves. A number of authors have
proposed instrumental fixation of the T2 vertebra as an ef-
fective measure. However placing a pedicle screw on the
concave side is not always possible whereas insertion of a
supralaminar hook leads to aggravation of the existing cur-
vature worsening the shoulder imbalance. The purpose of the
study was to evaluate the effectiveness of a new technique for
UIV instrumentation. Material and Methods: Preoperative
examination and surgical treatment of our patients was carried
out according to local protocol. Based on the results of
panoramic and bending x-ray the deformities were classified
as Lenke type 2. During the surgical intervention instru-
mentation was performed using a standard technique from the
level of the T2 vertebrae. Due to the lack of technical ability to
insert a transpedicular screw into the body of T2 vertebra a
supralaminar hook was inserted at this level on the concave
side of the deformity. Taking into account the worsening of the
existing proximal thoracic curve after contraction maneuver to
fix the hook at the lamina of the vertebra and in order to
maintain the balance of the shoulder girdle a supralaminar
hook was inserted at the level of the Th1 vertebra on the
convex side of the deformity. Results: With contraction
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maneuver we achieved horizontalization of T1 vertebra and
maintained shoulder balance. In the postoperative period,
panoramic radiography of the spine was performed in a
standing position which confirmed the preservation of the
balance of the shoulder girdle without worsening the proximal
thoracic curve, as well as sufficient correction and stabilization
of the main thoracic curve. 1.5 years post-op there were no
signs of implant loosening or development of PJK. Con-
clusion: In the absence of the technical possibility of installing
a transpedicular screw at the level of the upper instrumented
vertebra on the concave side of the proximal structural arch, an
effective method of maintaining shoulder girdle balance in the
postoperative period is an insertion of a supralaminar hook at
the level of the overlying segment on the convex side of the
arch. This method provides sufficient correction and stabili-
zation of the deformity, eliminates the need for extensive
dissection of soft tissues to install a pedicle screw, and helps to
prevent the development of PJK.

Deformity-thoracolumbar (Adult)

170
P091: Post-operative shift in pain profile
following fusion surgery for adult spinal
deformity - a cluster analysis

So Kato1, Nozomu Ohtomo1, Yoshitaka Matsubayashi1,
Yuki Taniguchi1, Yujiro Takeshita2, Hiroyasu Kodama3,
Takashi Ono4, Masahito Oshina5, Akiro Higashikawa2,
Nobuhiro Hara3, Shima Hirai6, Kazuhiro Masuda7,
Sakae Tanaka1, Yasushi Oshima1
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Tokyo, Japan
2Department of Orthopaedic Surgery, Japan Organization of
Occupational Health and Safety Yokohama Rosai Hospital, Japan
3Department of Spine and Orthopedic Surgery, Japanese Red
Cross Medical Center, Japan
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5Department of Orthopaedic Surgery, NTT Medical Center Tokyo,
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7Department of Orthopaedic Surgery, Tokyo Metropolitan Tama
Medical Center, Japan

Introduction: Adult spinal deformity (ASD) is associated
with a combination of back and leg pain of various intensities.
The reaction of pain profiles to the surgical management of
ASD is also diverse, which complicates the interpretation of
the effectiveness of ASD surgery. Material and Methods:

Multicenter prospective surveillance collected data for
patients ≥ 19 years old who underwent primary thoracolumbar
fusion surgery at five or more spinal levels for ASD between
2017 and 2021. Demographic data and surgical details such as
the number of spinal levels involved and fixation technique
were collected. Pain profile was recorded using the numeric
rating scale (NRS) for back pain (NRSback) and leg pain
(NRSleg). Patient-reported outcome (PRO) scores (Short
Form-12 physical component summary [PCS], EuroQOL 5-
dimension, and Oswestry Disability Index) were also ob-
tained. Two-step cluster analysis was performed utilizing pre-
operative NRSback and NRSleg. One-year post-operative
outcomes and satisfaction rates were compared among clus-
ters, and influencing factors were analyzed. Results: Partic-
ipants comprised 191 ASD patients. Mean age was 65.9 years
and females comprised 81% of participants. Mean pain scores
were 6.4 (standard deviation [SD]: 2.9) for NRSback and 3.1
(SD: 3.3) for NRSleg. Based on cluster analysis, patients were
categorized into three groups: ClusterNP, mild pain only (n =
55); ClusterBP, back pain only (n = 68); and ClusterBLP,
significant back and leg pain (n = 68). ClusterBLP showed the
worst pain profile, with a mean NRSback of 7.6 and a mean
NRSleg of 6.9. ClusterBLP was the oldest 73.4 years (p <
0.001) and underwent interbody fusion (88%, p < 0.001) and
sacral/pelvic fixation (69%, p = 0.001) more commonly than
the other groups. While NRSback, NRSleg and PRO scores
were all improved postoperatively in ClustersBP and BLP,
ClusterBLP showed the lowest satisfaction rate (80% vs 80%
vs 63%, p = 0.11), which correlated with post-operative
NRSback (rho = -0.357). Conclusion: Cluster analysis of
pre-operative ASD patients revealed three clusters based on
severity of back and leg pain. The cluster with the worst pain
back and leg pain profile was associated with the most ad-
vanced disease and showed the lowest satisfaction rate, which
was affected by post-operative back pain.

188
P092: Co-occurrence of Treacher Collins
syndrome and scoliosis in monozygotic twins

Javier Grajeda1, Andrés Cobar2, Joshua Pahys3, Steven
Hwang3

1Faculty of Medicine, Universidad Francisco Marroquı́n, Guatemala
City, Guatemala
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3Shriners Hospitals for Children-Philadelphia, Philadelphia, USA

Introduction: Treacher Collins Syndrome (TCS) is a rare
congenital disorder primarily characterized by craniofacial
malformations resulting from abnormal differentiation of the
first and second pharyngeal arches during fetal development.
It is uncommon for this syndrome to be associated with
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extracraniofacial malformations, such as spinal deformities,
which adds a further layer of complexity to the management
of this condition. While scoliosis is one such spinal defor-
mity reported in TCS patients, its occurrence in monozygotic
twins with the syndrome has not been previously docu-
mented. Therefore, the present study aims to describe the
unusual presentation of scoliosis in monozygotic twins with
TCS, while following their medical course over time to
evaluate management outcomes. Material and Methods: A
prospective evaluation was performed from May 2022 to
July 2023 on two monozygotic female twins, both previ-
ously diagnosed with TCS. Data collected at the initial
evaluation included patient demographics, as well as clinical
and radiological findings that confirmed the diagnosis of
scoliosis and guided future surgical decisions. Clinical and
radiological variables were re-evaluated at 3 months pre-
operatively and 1 month postoperatively, enabling the re-
cording of progression and postoperative data. Surgical
variables were also collected. Results: At the initial as-
sessment, the first twin reported an SRS-22r of 70, whereas
the second twin reported a score of 42. Additionally, both
patients complained of back pain and deformity. Each
presented with a distinct three-curve configuration at ra-
diographic assessment. The major curve in both patients
involved the thoracolumbar portion, measuring 52° (T9-L2)
in the first patient and 73.1° (T8-L2) in the second. Although
surgery was indicated, waiting time till surgery (13 months
for both) influenced the major curves, which had progressed
to 61.6° and 80.4°, respectively, at the 3-month preoperative
evaluation. The patients underwent posterior approach
spinal fusion surgery, during which several variables were
recorded, including operative time, estimated blood loss,
levels of spinal fixation, and adjustments to the surgical plan.
The first patient’s surgery lasted 4.3 hours with an estimated
blood loss of 200mL, while the second patient’s surgery took
3.3 hours with an estimated blood loss of 250mL. Post-
operative complications were minimal and transient, with
only the first patient experiencing lower extremity hypo-
esthesia, which improved prior to discharge. One-month
postoperative follow-up revealed improved posture and
shoulder balance, as well as reduced curvature measure-
ments in both patients by clinical and radiographic evalu-
ation.Conclusion:Despite the predominance of craniofacial
features in Treacher Collins syndrome, spinal deformities
such as scoliosis should be recognized. This report high-
lights the potential occurrence of scoliosis in these patients, a
finding not been well documented in the literature, partic-
ularly in monozygotic twins. Despite curve progression due
to waiting time till surgery, our report demonstrates that
timely surgical intervention can improve both clinical and
radiographic outcomes in these patients. Therefore, in-
creased awareness and surveillance of scoliosis in TCS is
warranted for early detection and management.
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P093: Same level fenestrated transpedicular
screw fixation combined with vertebroplasty
for the management of unstable
osteoporotic vertebral fractures co-existing
with pedicle fractures: a technical note

Hamisi Mraja1, Enas Daadour1, Cem Sever1, Halil
Gok1, Tunay Sanli1, Selhan Karadereler1, Meric
Enercan1, Azmi Hamzaoglu1
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Introduction: Osteoporotic vertebral fractures (OVF) co-
existing with pedicle fractures may cause unstable fracture
patterns associated with separation and displacement risk.
Vertebroplasty is considered one of the surgical treatment op-
tions for osteoporotic vertebral fractures. The existence of
pedicle fractures in OVF may cause a separation between the
anterior column and posterior column which mainly leads to
instability. This fracture pattern may have a risk of developing
separation and displacement even after traditional verte-
broplasty. We aim to introduce fenestrated transpedicular screw
fixation technique of pedicle fracture at the same level co-
existing with unstable Osteoporotic vertebral fractures. Mate-
rial and Methods: Analysis of unstable Osteoporotic vertebral
fractures co-existing with pedicle fractures who were surgically
treated with vertebroplasty combined with a percutaneous
fenestrated transpedicular screwfixation of pedicle at same level
of the OVF was performed. Prophylactic vertebroplasty was
performed one level above and below. All patients underwent
MRI and CT scans during preoperative screening. Radiological
and clinical evaluations were analyzed during the preop, early
postop, and f/up. Results: 20 patients (5M, 15F) mean age 76
(61-91) years of OVF with a mean f/up of 2.5 (2-5) years. QCT
analysis including BMD and T-score mean values was 61 mg/
cm3 and -4.23 ± 1 respectively. Vertebroplasty was performed at
87 levels. Mean vertebral body angle, cobb angle, anterior
vertebral height, and posterior vertebral height improved by
38%, 62%, 25%, and 14% respectively. None of patients de-
veloped osteoporotic vertebral fractures separation and dis-
placement, nor did pedicle screw pull-out was observed.
Conclusion: Vertebroplasty combined with a percutaneous
fenestrated transpedicular screw fixation of pedicle fracture at
the same level of osteoporotic vertebral fractures has managed
to achieve a stable fixation to the unstable vertebral level. This
surgical option may be used to prevent vertebral fracture
separation and displacement in elderly patients with these
unstable osteoporotic vertebral fractures. Preoperative evalua-
tions to determine this osteoporotic vertebral fractures pattern
should include CT scans in addition to MRI scans.
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P094: Clinical application of personalized
digital surgical planning and precise
execution for severe and complex adult
spinal deformity correction utilizing 3D
printing techniques
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Introduction: The three-dimensional printing (3DP)
technique has been reported to be of great utility in spine
surgery. The purpose of this study is to report the clinical
application of personalized preoperative digital planning
and a 3DP guidance template in the treatment of severe
and complex adult spinal deformity. Material and
Methods: Eight adult patients with severe rigid kypho-
scoliosis were given personalized surgical simulation
based on the preoperative radiological data. Guidance
templates for screw insertion and osteotomy were de-
signed and manufactured according to the planning
protocol and used during the correction surgery. The
perioperative, and radiological parameters and compli-
cations, including surgery duration, estimated blood loss,
pre- and post-operative cobb angle, trunk balance, and
precision of osteotomy operation with screw implantation
were collected retrospectively and analyzed to evaluate
the clinical efficacy and safety of this technique. Results:
Of the eight patients, the primary pathology of scoliosis
included two adult idiopathic scoliosis (ADIS), four
congenital scoliosis (CS), one ankylosing spondylitis
(AS), and one tuberculosis (TB). Two patients had a
previous history of spinal surgery. Three pedicle sub-
traction osteotomies (PSOs) and five vertebral column
resection (VCR) osteotomies were successfully per-
formed with the application of the guide templates. The
main cobb angle was corrected from 99.33° to 34.17°, and
the kyphosis was corrected from 110.00° to 42.00°. The
ratio of osteotomy execution and simulation was 97.02%.
In the cohort, the average screw accuracy was 93.04%.
Conclusion: The clinical application of personalized
digital surgical planning and precise execution via 3D
printing guidance templates in the treatment of severe
adult rigid deformity is feasible, effective, and easily
generalizable. The preoperative osteotomy simulation
was executed with high precision, utilizing personalized
designed guidance templates. This technique can be used
to reduce the surgical risk and difficulty of screw
placement and high-level osteotomy.

470
P095: Correction of severe & rigid kyphotic
deformity by a single stage posterior
vertebral column resection (PVCR) - An
analysis of 28 cases

Sharif Ahmed Jonayed1

1Dept. of Orthopaedics & Spine Surgery, National Institute of
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Bangladesh

Introduction: Treatment of a severe & rigid kyphotic deformity
due to any cause is always challenging to the treating Spine
Surgeon. Nevertheless, Vertebral Column Resection (VCR) has
evolved over the past century to become a viable last resort for
correction of the most challenging spinal deformities through a
single, posterior approach. Method: This is a prospective case
series of 28 patients either with a severe (Cobb angle > 60) or
rigid kyphotic deformity who underwent treated for correction of
deformity by a single stage PVCR from July 2016 to June 2022.
Results: Mean age of the patient was 30.2 years with a mean
follow-up time 27 months. Average operating time was 420
minutes (range 320-760 minutes). Overall final postoperative
kyphotic Cobb angles correction ranged from 30.4° to 55.9°.
ODI improved from 58.6 ± 6.5 to 10.5 ± 3.2. VASwas improved
from 6.7 ± 0.5 to 1.7 ± 0.8. Most frequent complications ob-
served in our series were massive blood loss with a mean of
740 ml (range 560- 1380), dural tear (8%), thoracic root pain
(4%) and neurological deterioration (4 cases -3 transient and 1
late onset). Mean recovery period for neurological recovery was
3months.Surgical site infection rates range from 2.9% to 3.7%.
Conclusion: Although the PVCR is a highly technically de-
manding, exhaustingly lengthy, and associated with a variety of
complications but can be performed safely with proper training
and patience for correcting these deformities with a satisfactory
outcome in a resource constrained environment like us.
Keywords: posterior vertebral column resection (PVCR);
severe kyphotic deformity; rigid deformity
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P096: The result of posterior vertebral
column resection for correcting angular
potts kyphosis in a long-term follow-up

Kai Cao1, Zhenhai Zhou1, Junlong Zhong1, Jiachao
Xiong1, Honggui Yu1
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Introduction: It is reported that 10% of spinal tuberculosis
children can develop an angular kyphosis greater than 90° when
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entering their adulthood. Angular Potts kyphosis not only leads to
cosmetic concerns but can also result in persistent back pain,
cardiorespiratory compromise, and neurological deficits, which
dramatically affects patients’ quality and span of life. Posterior
vertebral column resection (PVCR) has gained popularity in
recent years by virtue of its powerful correction ability. Most
relevant PVCR studies have reported the short- to medium-term
outcomes in patients with moderate to severe PTK. In this study,
we reviewed patients with angular Potts kyphosis who were
treated by PVCRwith a mean follow-up of 80.8 mons to evaluate
the operation safety and medium- to long-term clinical efficacy.
Material and Methods: This was a multicentric retrospective
study. Seventy-five patients with angular Potts kyphosis, who
underwent a PVCR surgery between September 2013 andAugust
2017, were reviewed. Surgery-related data, neurological function,
and patients’ self-assessment of quality of life were evaluated.
Spinal parameters, including focal scoliosis (FS), coronal balance
(CB), focal kyphosis (FK), sagittal vertical axis (SVA), C2-7
lordosis (CL), thoracic kyphosis (TK), lumbar lordosis (LL),
sacral slope (SS), pelvic tilt (PT), and pelvic incidence (PI), were
measured.Results: The operative time was 365.2 ± 86.5 minutes
and the blood loss was 1371.9 ± 610.1 ml. The mean follow-up
time was 80.8 months. All individual domain scores of SRS-22
were significantly improved at final follow-up. FS was improved
from preoperative 20.8 ± 2.3° to 6.1 ± 2.8° at final follow-up (p <
0.05). FK was improved from preoperative 109.6 ± 16.5° to 28.6
± 4.4° at final follow-up (p < 0.05). CL, TK, and LL were
significantly changed postoperatively, respectively. Thirty-six
patients suffered from neurological deficits preoperatively.
Twenty-two patients got improved by one Frankel grade and eight
patients got improved by two Frankel grades at final follow-up.
Dural tear occurred in three patients. Four patients underwent
transient neurological deficit. Seven patients had superficial
wound infection. Pneumothorax was encountered in two patients.
Implant failure was observed in eight patients. Bone fusion was
observed in all patients at final follow-up. Conclusion: Severe
angular Potts deformity can be effectively treated by PVCR. The
kyphosis correction and improvement of neurological function
can be favorably maintained in a long-term follow-up.
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P097: The reliability of three-dimensional
printing guided template based on
computer-assisted three-dimensional
reconstruction in the posterior osteotomies
for the correction of severe kyphotic
deformity secondary to ankylosing spondylitis
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Objective: The aim of this study is to evaluate the reliability of
three-dimensional printing (3DP) guided template based on
computer-assisted three-dimensional reconstruction in the
posterior osteotomies for the correction of severe kyphotic
deformity secondary to ankylosing spondylitis. Methods:
From June 2018 to June 2022, patients with severe kyphotic
deformity secondary to ankylosing spondylitis undergoing
posterior osteotomy were retrospectively included. Based on
the data of preoperative whole spine CT, 3-Matic Medical
software was applied to construct the spinal model. Guided
template for posterior osteotomy according to the surgical
planning was designed, manufactured, and applied to assist
the osteotomy execution. The preoperative and postoperative
radiographic parameters were measured to evaluate the reli-
ability of 3DP guided template based on computer-assisted
three-dimensional reconstruction through intraclass correla-
tion coefficients (ICCs) and Bland-Altman analysis. Results:
A total of 36 patients (male: female, 34:2; age 38.5 ± 7.8 years)
were included in this study. Three cases underwent two-level
pedicle subtraction osteotomy (PSO), 15 cases underwent
single-level PSO, and 18 cases underwent single-level PSO
combined with multi-level posterior column osteotomy
(PCO). The spinal alignment was significantly restored:
maximal kyphosis (93.4° ± 13.8° to 60.1° ± 8.1°), lumbar
lordosis (4.7° ± 12.2° to 25.1° ± 10.1°), and sagittal vertical
axis (7.1 ± 2.1 mm to 4.0 ± 1.2 mm). The osteotomy angles
measured were 19.7° ± 4.3° per PSO level and 7.7° ± 1.5° per
PCO level, which were consistent with the surgical planning.
ICCs and Bland-Altman analysis indicated excellent reli-
ability of 3DP guided template based on computer-assisted
three-dimensional reconstruction. Conclusion: The applica-
tion of 3DP guided template based on computer-assisted three-
dimensional reconstruction could facilitate the identification
of osteotomy sites and execution of surgical planning for the
correction of severe kyphotic deformity secondary to anky-
losing spondylitis.
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P098: PI changes in patients with adult spinal
deformity following S2AI fixation: is the hip
joint coverage involved?

Dongyue Li1, Zhen Liu1,2

1Department of Orthopedic Surgery, Nanjing Drum Tower
Hospital Clinical College of Nanjing Medical University, Division of
Spine Surgery, Nanjing, China
2Department of Orthopedic Surgery, Nanjing Drum Tower
Hospital,The Affiliated Hospital of Nanjing University Medical
School, Division of Spine Surgery, Nanjing, China

Introduction: PI has historically been recognized as a con-
stant parameter of pelvic anatomy after skeletal maturity, and
many important theories, such as the SRS classification, utilize
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this characteristic to determine the optimal sagittal alignment
of adult spinal deformity (ASD) patients. However, recent
studies suggest that PI is a variable parameter in which the hip
joint may play a role, as some research has reported forces on
the hip and the progression of hip joint narrowing to be as-
sociated with several spinopelvic parameters, including PI.
Yet, there is still an ongoing debate regarding the specific
causes of PI changes, and the relationship between PI changes
and the hip joint is an area lacking in research. Given the
importance of understanding the factors influencing PI
changes for developing surgical strategies in ASD patients, as
well as the close relationship between the hip joint and spine,
our study aims to investigate the role of the hip joint in
postoperative PI changes and explore the potential of pre-
operative radiographic hip parameters in predicting postop-
erative PI changes. Material and Methods: In this
retrospective cohort study of ASD patients who underwent
pelvic fixation with S2AI screws, patients were categorized
into C (change, ΔPI ≥ 10°) and NC (not change, ΔPI < 10°)
groups based on whether their postoperative PI changes ex-
ceeded 10° . The changes in hip parameters postoperatively
were compared between group C and group NC. Additionally,
we further included patients who had supine CT full-spine
position from group C and group NC to compare the dif-
ferences in hip parameter changes during positional changes.
Finally, a correlation analysis was performed between changes
in PI and changes in hip parameters. Spinopelvic parameters
measured included pelvic incidence, pelvic tilt, sacral slope,
Cobb angle, sagittal vertical axis, coronal vertical axis, tho-
racic kyphosis, lumbar lordosis, T1 pelvic angle, and PI-LL.
Hip parameters measured included femoral head coverage,
lateral center-edge angle, acetabular index, sharp angle, and
extrusion index. Results: A total of 121 ASD patients (242
hips) were included with 28 patients (50 hips) had preoper-
ative radiographs in supine position. In patients with greater
postoperative changes in PI following S2AI fixation, there
were also more significant alterations in hip parameters
postoperative (ΔFHC: 5.9 ± 5.1 vs. 2.0 ± 2.0, p = 0.021; ΔLCE
angle: 3.1 ± 2.7 vs. 1.4 ± 1.4, p = 0.042; ΔAI: 4.4 ± 3.0 vs. 1.3
± 1.5, p = 0.012; ΔSA: 2.6 ± 1.5 vs. 1.3 ± 1.7, p = 0.041; ΔEI:
4.1 ± 3.0 vs. 2.0 ± 1.4, p = 0.001). Furthermore, a significant,
negative correlation was found between preoperative position-
related ΔFHC (Left: r =- 0.317, p = 0.021; Right: r = -0.320,
p = 0.031), ΔEI (Left: r = -0.753, p = 0.003; Right: r = -0.420,
p = 0.021), ΔLCE angle (Left: r = -0.532, p = 0.021) and
postoperative ΔPI. Based on the ROC curve, the optimal
threshold of preoperative position-related ΔFHC, ΔLCE an-
gle, ΔEI were 6.65%, 5.40° and 4.55%, respectively. Con-
clusion: The hip joint may play a role in postoperative PI
changes in ASD patients following S2AI fixation. When the
preoperative position-related ΔFHC, ΔLCE angle and ΔEI
were higher than 6.65%, 5.40° and 4.55%, respectively, the

possibility of the occurrence of postoperative changes in PI
significantly increased.
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P099: Inserting screw with a diameter larger
than the pedicle width at the upper
instrumented vertebra increase the risk
of fracture
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Objective: There have been numerous reports on the causes of
upper instrumented vertebra (UIV) fractures in adult spinal
deformity (ASD) surgery. The width of the pedicle in the UIV
varies among individuals. When the diameter of the screws
inserted in the UIV exceeds the width of the pedicle, it may
lead to UIV fractures (UIVF) due to pedicle screw insertion.
The aim of this study is to investigate whether a screw di-
ameter larger than the pedicle width in the UIV is a cause of
UIVF. Methods: We studied 322 patients who underwent
ASD surgery after March 2010, had a follow-up of more than
2 years, and had the UIVabove the T10 vertebra with a screw
diameter of 5.5 mm. Patients with a pedicle width in the UIV
measuring less than 5.5 mm on preoperative CT scans were
classified as the N group, while those with a width of 5.5 mm
or more were classified as the W group. Results: The N group
comprised 264 patients, and the W group comprised 58 pa-
tients, with both groups having an average age of 68 years.
The average pedicle width on both sides was 4.0 mm in the N
group and 6.2 mm in theW group. The incidence rate of UIVF
was N group: W group = 69 patients (26%): 8 patients (14%)
(P = 0.046). In the N group, UIV was at T2 (1 case), T3 (1
case), T4 (18 cases), T5 (22 cases), T6 (11 cases), T7 (11
cases), T8 (29 cases), T9 (92 cases), T10 (79 cases), while in
the W group, it was at T5 (1 case), T8 (4 cases), T9 (13 cases),
and T10 (40 cases). Particularly in the N group, for cases
where the UIV was at T7-10, the incidence rate of UIVF was
22.7% (48/211 patients), while for cases at T2-6, it was 39.6%
(21/53 patients). Conclusion: A smaller pedicle width than
the screw diameter suggests a risk of UIVF. Paying attention is
especially crucial when the UIV is located more cranially, as
the pedicle width tends to be smaller. In cases where the
pedicle width is smaller than the screw diameter, it is advisable
to consider reducing the screw diameter or using alternative
fixation methods, such as hooks.

414S Global Spine Journal 14(4S)



879
P100: The role of thoracic tilt in identifying
thoracic compensation and predicting
proximal junctional kyphosis in degenerative
lumbar scoliosis

Weishi Li1, Weipeng Qiu1, Zhuo Ran Sun1

1Department of Orthopaedics, Peking University Third Hospital,
Beijing, China

Introduction: Thoracic compensation has been shown to be
associated with the development of proximal junctional kyphosis
(PJK), while thoracic shape and morphology in patients with
degenerative lumbar scoliosis (DLS) remain understudied. This
study aimed to investigate the clinical value of the thoracic tilt
(TT) in characterizing thoracic compensation and predicting PJK
in patients with DLS.Material andMethods: Patients with DLS
who underwent long-segment fusion were divided into the PJK
group and the non-PJK group. Asymptomatic elderly volunteers
were recruited as healthy controls. Thoracic parameters were
measured in both cohorts, including the TT (the angle between the
line of the anterior edge of T1 upper endplate and T12 lower
endplate and the plumb line), T1-L1 pelvic angle (TLPA), T12
slope, thoracic kyphosis (TK, T4-T12), global thoracic kyphosis
(GTK, T1-T12), and thoracolumbar kyphosis (TLK, T10-L2).
Multivariate logistic regression was used to assess the association
between TT and the development of PJK, adjusting for con-
founders. Multivariate linear regression was used to establish the
predictive formula for TT. Results: A total of 126 patients with
DLSwere enrolled, of which 37 (29.4%) patients developed PJK.
Compared with 110 healthy controls, DLS patients had signifi-
cantly greater TT, TLPA, T12 slope and TLK as well as smaller
TK and GTK (all p < 0.001). Preoperatively, the PJK group
showed significantly greater TT (p = 0.013), TLPA (p < 0.001)
and TLK (p = 0.034) than the non-PJK group. No significant
differences were found in TK and GTK before surgery. Post-
operatively, the PJK group showed significantly greater TT (p <
0.001), TLPA (p < 0.001), TLK (p < 0.001) and proximal
junctional angle (p < 0.001). Multivariate logistic regression
analysis showed that greater postoperative TTwas an independent
risk factor of PJK. Multivariate linear regression analysis sug-
gested that the regression formula was postoperative TT =
0.675×T12 slope + 0.412×TK+ 0.158×TLK – 4.808 (R2 = 0.643,
p < 0.001). Conclusion: Here we propose a novel sagittal spinal
parameter, TT, which is proposed to describe thoracic mor-
phology and inclination. TT can be applied in the evaluation of
thoracic compensation. Compared with healthy subjects, patients
with DLS have a more forward-leaning thoracic spine. Greater
preoperative TT might represent a decompensated state of TK,
which is more susceptible to the development of PJK. Re-
balancing the TT in a sagittal neutral position during surgical
correction may help prevent the postoperative development of
PJK in patients with DLS.

936
P101: Comarison of the frequency of
complication after complete and incomplete
correcion of sagittal balance in adult patients
with degenerative scoliosis

Dmitry Mikhaylov1, Dmitry Ptashnikov2

1Neurosurgery, Russian Railways Medicine Clinic, Saint Petersburg,
Russian Federation
2Neuro-Orthopedics with Bone Oncology, R.R. Vreden National
Research Medical Center, Saint Petersburg, Russian Federation

Introduction: To date, the issues of treatment of elderly
patients with ADS accompanied by instability, spinal stenosis,
and decrease in the quality of life remain topical. The aim of
this study was to compare the frequency of complications after
complete and incomplete correction of sagittal balance in adult
patients with degenerative scoliosis. Material and Methods:
a prospective study of 60 patients (age 65-83 years) with rigid
scoliotic deformity. The average follow-up period was 3 years
(1-5 years). We evaluated the deformity in accordance with
SRS-Schwab Based on the HQROL classification of defor-
mities in adults, studying in all cases long cassette ante-
roposterior and lateral radiographs. A Thomas test was
performed to detect the rigidity of the ilio-lumbar muscle. the
main indications for surgery were static and biomechanical
spinal disorders with pain syndrome (100%) and neurological
syndrome (74.3%). All patients were divided into 2 groups
depending on the degree of correction of the sagittal profile.
The first group included 32 patients who underwent a com-
plete correction of sagittal balance using transpedicular screw
fixation Th4-S1-Pel, multilevel SPO, PSO and TLIF, SVA 0-1
cm. The second group included 28 patients with correction of
deformation by multilevel fixation of Th4-S1-Pel, SPO, TLIF,
SVA 4-8 cm. The data obtained (the number of complications)
were used to calculate the relative risk of complications using
four-fold tables and 95% ci. We used the Wilcoxon statistical
test. There were no statistically significant differences between
patients at the preoperative stage (p> 0.05). Results: In the
first group, 9 patients in the postoperative period were found to
have screw displacement - PJK, PJF. In 6 cases, the metal
structure was broken. These complications led to the loss of
correction, which required repeated surgery in all cases. In the
second group, PJK was detected in 3 cases, and in 1 case, a
fracture of the metal structure. In all cases with complications,
SAV was in the range of 7-8 cm. The number of complications
in the first group was statistically significantly higher than in
the second group (p < 0.01). The assessment of the risk of
complications after correction of the sagittal profile showed
that the statistically significant risk of complications in SVA is
0-1 cm. The relative risk was RR = 3.281 at 95% CI 1.232-
8.738. Conclusion: The study showed that correction of the
sagittal profile in patients with rigid scoliotic deformity of the
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spine in the area of SVA 4-6 cm leads to fewer postoperative
complications.

943
P102: Laminectomy in degenerative scoliosis
as a risk factor for the progression of
spinal deformity

Dmitry Mikhaylov1, Dmitry Ptashnikov1,2

1Neurosurgery, Russian Railways Medicine Clinic, Saint Petersburg,
Russian Federation
2Neuro-Orthopedics with Bone Oncology, R.R. Vreden National
Research Medical Center, Saint Petersburg, Russian Federation

Introduction: To date, the issues of treatment of elderly
patients with ADS accompanied by instability, spinal stenosis,
and decrease in the quality of life remain topical. The main
surgical techniques for treatment are laminectomy and fora-
minotomy. 1/3 of patients are not satisfied with the results. A
prospective study of 100 patients with ADS. According to
ODI, VAS after local spinal decompression by foraminotomy -
different clinical and radiological outcomes. Foraminotomy is
not a risk factor of spinal motion segment instability.Material
and Methods: A prospective study. 100 patients with lumbar
stenosis and ADS. The mean follow-up period was 3.8 y (6 m.
to 4 y), 45 patients more than 3 y. Introduction The main
complaint - is pain. The cause - degenerative stenosis of the
spinal canal, which leads to the need for surgical inter-
vention.The main surgical techniques for this - laminectomy
and foraminotomy. Approximately one third of patients
treated are not satisfied with the results of surgery. The ob-
jective - assess the risk of spinal motion segment instability
after local foraminotomy. X-ray, teleradiography, MRI, CT,
classical neurological and orthopedic examination. The con-
servative treatment had no effect. Local decompressive for-
aminotomy was in I group (n=50). II group (n= 50) treated
conservatively - spinal motion segment stability was moni-
tored in order to further assess the relative risk of instability
after foraminotomy. The obtained data (spinal instability),
were used to calculate the relative risk of instability using four-
fold tables and a 95% ci. We used the Wilcoxon statistical test.
There were no statistically significant differences among
patients at the preoperative stage (p > 0.05). X-ray - 3, 6, 12,
and 18 m and annually; MRI was carried out every 6 m.
Patients completed VAS and ODI questionnaires. Results:
Foraminotomy provides positive results within 1 y, with
further deterioration in the quality of life and an increase in
pain both. There was progression of degenerative changes,
spinal stenosis and spinal motion segment instability. As-
sessment of the risk of spinal motion segment instability after
foraminotomy showed that there was no statistically signifi-
cant risk of instability development after local foraminotomy.
The relative risk was RR = 0.857 at a 95% CI of 0.916-2.456.

Conclusion: Foraminotomy is not a risk factor of spinal
motion segment instability. Foraminotomy is indicated for the
treatment patients with spinal stenosis with ADS. The treat-
ment effect decreases over time, and another surgical inter-
vention may be required with implants to stabilize the spinal
motion segment.

1100
P103: Incidence,risk,and outcome of pedicle
screw loosening in degenerative lumbar
scoliosis patients undergoing
long-segment fusion

Lei Yuan1, Yan Zeng1, Weishi Li1

1Orthopedic Department, Peking UniversityThird Hospital, Beijing,
China

Introduction: The incidence, risk, and outcome of screw
loosening in DLS patients undergoing multilevel posterior
spinal segmental instrumented fusion were unclear. Material
and Methods: 130 DLS patients undergoing posterior long
instrumented spinal fusion were retrospectively studied.
Screw loosening was defined as a halo sign larger than 1 mm
around a screw. The patients were divided into loosening and
non-loosening groups. Patient-related, surgical and radio-
graphic risk factors were analyzed. Preoperative and follow-
up Quality-of-Life scores were compared between loosening
and non-loosening groups. Results: 1784 screws were placed
in total, and radiologically evident loosening was found in 168
screws (9.42%) in 71 (54.62%) patients. The mean bone
mineral density (BMD) and T-scores was significantly lower
in loosening group. Compared with the non-loosening group,
the loosening group had a significantly higher proportion of
patients with osteoporosis or osteopenia, LIV in the sacrum,
the maximal lateral listhesis of vertebrae > 8 mm preopera-
tively and preoperative SVA imbalance. Immediately post-
operative TLK and SVA of the loosening group was
significantly higher than that of the non-loosening group, and
loosening group had a higher proportion of patients with
TLK ≥ 10° and sagittal imbalance. Multiple logistic regression
analysis indicated that the preoperative maximal lateral lis-
thesis of vertebrae > 8 mm, osteopenia, osteoporosis, LIV at
sacrum, postoperative TLK ≥ 10° and sagittal imbalance
greatly affected the incidence of screw loosening. The loos-
ening group had a significantly lower JOA score and SF-36
MCS score and improvement of JOA and SF-36 MCS score
and improvement of JOA and SF-36 MCS score was not
significant. Conclusion: Screw loosening in DLS underwent
long-segment surgery is common and tends to occur in the
LIV or UIV. Lateral subluxation > 8 mm, osteopenia, osteo-
porosis, fusion to the sacrum, postoperative TLK greater than
10°, and SVA imbalance were the independent influencing
factors. Screw loosening can be asymptomatic, while longer-
term follow-up is required.
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P104: Kappa: a novel technique for pelvic
fixation in adult spinal deformity correction

Laura Marie-Hardy1, Clelia Thouement1, Raphael
Pietton1, Pascal-Moussellard Hugues1

1Orthopaedic Surgery, University Institute for Spine Surgery,
Sorbonne University, Paris, France

Introduction: Pelvic fixation in degenerative spinal deformation is
as crucial as demanding. Several pelvic anchoring technics have
been described, but loosening rates remain high for most solutions.
Here is described the “Kappa” technic, combining ilio-sacral
screws to S2A1 screws at two years of follow-up. Material
andMethods: Thirteen patients that underwent a spinal deformity
correctionwith “Kappa” fixation to the pelvis andwithmore than 2
years of follow-up were prospectively included in this study. The
surgical technic is described, and clinical and radiographic data
have been collected for all patients. Results: The population ex-
hibited an important pre-operative sagittal imbalance (mean SVAof
104.4 mm, mean PI-LL mismatch of 22.8°) that had improved
significatively after surgery (mean SVA of 75.5 mm and mean PI-
LLmismatch of 4.9°). No loosening of pull-out of the implantswas
to deplore at two years of follow-up. Conclusion: The association
of ilio-sacral screw, resistant to pull-out because of the traction axis
perpendicular to the construct, to S2A1 screws, known to be ef-
fective in sagittal balance restoration seems to be an effective and
safe option to pelvic fixation for adult spinal deformity correction.

1114
P105: Novel risk factors and a radiological
predictor model for the progression of
proximal junctional kyphosis in osteoporotic
vertebral compression fracture following
posterior corrective surgery

Junyu Li1,2,3, Yinghong Ma1,2,3, Junjie Ma1,2,3, Zhuo Ran
Sun1,2,3, Yongqiang Wang1,2,3, Miao Yu1,2,3, Weishi
Li1,2,3, Yan Zeng1,2,3

1Department of Orthopaedics, Peking University Third Hospital,
Beijing, China
2Engineering Research Center of Bone and Joint Precision Medicine,
Beijing, China
3Beijing Key Laboratory of Spinal Disease Research, China

Introduction:Osteoporotic vertebral compression fracture (OVCF)
with spinal kyphosis, are compression fractures of the vertebral
body of the spine with minor or no significant trauma due to
primary osteoporosis. The high incidence of postoperative me-
chanical complications brings difficulty and challenge to the surgery
treatment. One of the most common complications following

surgical correction of OVCF patients is proximal junctional ky-
phosis (PJK). Two novel parameters, thoracolumbar slope (TLS)
and the L1 plumb line (L1PL) can help evaluate the global sagittal
alignment in patients as important additions to common sagittal
parameters in adult spinal deformity (ASD) patients. Global
Alignment and Proportion (GAP) Score has recently been intro-
duced in 2017 to guild spinal correction surgery, but it is currently
unclear whether the above conclusions can be applied to OVCF
with kyphosis. This study aims to define the correlation of thor-
acolumbar slope (TLS) and L1 plumb line (L1PL) with the oc-
currence of proximal junctional kyphosis (PJK) and evaluate the
Global Alignment and Proportion (GAP) Score’ effect for PJK
following Osteoporotic vertebral compression fracture (OVCF)
correction surgery. Based on our findings, we aimed to further
provide clinical recommendations on the current operational
strategy for preventing PJK.Material andMethods:A total of 74
OVCF patients undergoing posterior corrective surgery between
January 2008 and June 2021 with a minimum 2-year follow-up
were included. These patients were divided into PJK and non-PJK
groups. Spinopelvic parameters, TLS and L1PL were measured
preoperatively, postoperatively, and at follow-up. Multivariate lo-
gistic analysiswas performed on various risk factors aswell asGAP
score. Associations between novel parameters and PJK were an-
alyzed using receiver operating characteristic analysis.Results:PJK
was identified radiographically in 28.4% of patients. The mean age
and follow-up were 63.45 ± 7.47 years and 38.17 ± 7.92 months,
respectively. There was no difference between the PJK and the non-
PJK groups in baseline demographics, pre-operative and immediate
post-operative pelvic incidence-lumbar lordosis mismatch.Multiple
comparisons showed that the proportion of PJK in the severely
disproportioned group (the group of the highest GAP scores) and
that of other two groups of lower GAP scores was statistically
different (p < 0.001). Potential risk factors for PJK included pre-
operative TK (p = 0.000), TLS (p = 0.016), and postoperative TLS
(p = 0.000), L1PL (p = 0.000). Postoperative TLS and L1PL were
respectively independent as risk factors for PJK, with the cut-off
values set at 8.6° and 10.4 mm to predict the occurrence of PJK.
Conclusion: TLS and L1PL can be used to predict the occurrence
of PJK in patients undergoing surgery for OVCF and are crucial for
preventing the progression of PJK. Achieving a proportionate GAP
Score postoperatively seems to be a viable option as higher GAP
scores were associated with higher rates of PJK.

1193
P106: Lumbar facet joint morphometric
analysis in South Indian population - A cross
sectional study

Vishnu Senthil Kumar1

1Orthopaedics, Government Royapettah Hospital, Chennai, India

Introduction: Facet orientation is the angle of the facet joint
in the transverse plane relative to the sagittal plane. Facet
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tropism is defined as asymmetry of the left and right vertebral
facet joint angles with one joint having a more sagittal ori-
entation than the other. Improper orientation of the facet joints
can alter the movements of lumbar spine leading to spinal
instability, facet joint osteoarthrosis, degenerative spondylo-
listhesis, disc prolapse and non- specific back pain.Materials
and Methods: Few studies have been done in south-indian
population to evaluate facet joint orientation and incidence of
facet tropism. In a prospective cross sectional study, CT scans
done in 70 patients with spinal injuries were analysed. Ori-
entation of the facet joint in lumbar spine were measured by
the method described by Noren et al. The injured facet joints
were excluded from the study. Facet orientation at L1-S1 were
calculated on both sides and incidence of facet tropism at each
level was assessed. Results: The average facet orientation at
L1L2 was 27 deg, L2L3 was 29 deg, L3L4 was 30 deg, L4L5
was 34 deg and L5S1 was 40 deg. Prevalence of facet tropism
(difference in facet angle more than 7 deg) was 0.1% at L1L2,
0.06% at L2L3, 0.11% at L3L4, 0.11% at L4L5 and 0.1% at
L5S1. Conclusion: Incidence of facet tropism was most
frequently seen at L4L5 and least at L2L3 level. Facet ori-
entation was similar in males and females and more coronally
oriented in lower spinal segments. Further studies need to be
done to correlate these findings with different causes of back
pain.
References
1. Kalichman L, Suri P, Guermazi A, Li L, Hunter DJ. Facet
orientation and tropism: associations with facet joint osteo-
arthritis and degenerative spondylolisthesis. Spine (Phila Pa
1976) 2009; Jul15.
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P107: Thoracic to lumbar multilevel LIF by
combined mini-open retropleural and
retroperitoneal approach for adult
spinal deformity

Takashi Moriwaki1, Sho Fujiwara1, Koichi Iwatsuki1

1Department of Neuro Spinal Surgery, Osaka Gyoumeikan
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Introduction: Multilevel cMIS from thoracic level for adult
spinal deformity is effective for correction in coronal and
sagittal planes. To perform LIF between multiple vertebrae
from the thoracic level to lumbar level, it is necessary to
capture each disc space in parallel. Therefore, we report on
cMIS corrective fixation for ASD using multilevel LIF from
the thoracic vertebrae by combined mini-open retropleural
approach and the retroperitoneal approach. Material and
Methods: We enrolled patients who underwent Multilevel
cMIS from thoracic level for ASD From by combined mini-
open retropleural and retroperitoneal approach, 11 cases (M/F;
4/7, 76.8age) (T-cMIS). We compared surgical and clinical

results between Multilevel cMIS from lumbar level, 12 cases
(M/F; 3/9, 76.25age) (L-cMIS) and Multilevel cMIS from
thoracic level. Results: A total 23 patients underwent mul-
tilevel cMIS (T-cMIS, 11 patients; L-cMIS, 12 patients).
Surgical and clinical results were F/U (T-cMIS 11.5 m, L-
cMIS 15 m), op.time (T-cMIS 673.2 min, L-cMIS 411.1 min
(p < 0.05)), blood loss (T-cMIS 547.6 cc, L-cMIS 260.1 cc),
pre PI-LL (T-cMIS 40.5, L-cMIS 18.9 (p < 0.05)), post PI-LL
(T-cMIS 6.26, L-cMIS 12.2), pre C7-SVA (T-cMIS 134.5 mm,
L-cMIS 84.5 mm), post C7-SVA (T-cMIS 47mm, L-cMIS
59.5 mm), PJK (T-cMIS 1/10 case, L-cMIS 3/12 cases), rod
breakage (T-cMIS 0, L-cMIS 1). Regarding mini-open ret-
ropleural approach, there was no lung or Aorta, vena cava
injury. There was 1 case of postoperative transient intercostal
neuralgia and 6 cases of partial parietal pleural injury. There
were no pneumothorax or organ injuries requiring treatment.
Conclusion: Multilevel cMIS from thoracic level for adult
spinal deformity by combined mini-open retropleural and
retroperitoneal approach is effective for deformity correction
and can provide stability.

1320
P108: Return to sporting activities following
long fusions to the sacrum in adult
spinal deformity

Omri Maayan1, Bo Zhang1, Mitchell S. Fourman1,
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John Clohisy1, Robert Merrill1, Jerry Du1, Francis
Lovecchio1, Han Jo Kim1
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Introduction: Returning to recreational sporting activities
after adult spinal deformity correction may significantly im-
pact patients’ perceived quality of life after surgery. The
present study sought to characterize participation in sports
activities before and after adult spinal deformity surgery, and
to identify factors associated with impaired return to sports.
Material and Methods: Patients who underwent thor-
acolumbar adult spinal deformity surgery between 2016-2021
with ≥1 year follow-up were included (posterior-only, ≥3
levels of fusion to pelvis). A survey evaluated pre- and
postoperative participation in sports, the timing of return to
these activities, and the reasons for limited sport participation.
Differences in demographics, surgical, and perioperative
variables between patients who reported improved, un-
changed, or worsened activity tolerance were evaluated.
Results:Ninety-five patients were included (mean age: 64.3 ±
10.1 years; BMI: 27.3 ± 6.1 kg/m2; mean levels fused: 8
[range 3-16]; mean LL correction 17.8±11.3°). The survey
was completed a 43.5 months after surgery. Sixty-eight (72%)
patients participated in sports preoperatively. The most
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common sports were swimming (n = 33, 34.7%), yoga (n = 23,
24.2%), weightlifting (n = 20, 21.1%), elliptical (n = 19,
20.0%), and golf (n = 11, 11.6%). Fifty-seven (83.8%) re-
turned to at least one sport postoperatively, most commonly
(45%) 6-12months after surgery. Elliptical had the highest rate
of equal or improved participation (53%). Patients generally
returned to below their preoperative level to all other sports.
Reasons for reduced sporting activities included physical
limitation (51.4%), fear (20.0%), pain (17.1%), and surgeon
advice (8.6%). There were no differences in the demographic,
surgical, or perioperative characteristics of those who returned
to sports at the same or better level compared with those who
returned at a lower level. Conclusion: Most patients suc-
cessfully resumed sporting activities after undergoing fusion
to pelvis for adult spinal deformity. However, this return is
typically at a lower level of participation compared to their
preoperative baselines, particularly in higher demand sports.
Understanding trends in sporting activity may be valuable for
counseling patients and setting expectations.

1322
P109: Utility of computerized tomography
Hounsfield unit measurements to predict
proximal junctional kyphosis in adult spinal
deformity patients with long constructs
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Introduction: Several studies have examined the relationship
between low CTHU and postoperative complications. Low
CTHU, specifically scores below 159, at the UIV and UIV+1
have been shown to increase the likelihood to develop PJK,
pseudarthrosis, and pedicle screw loosening. In contrast,
greater CTHU values have been associated with greater os-
teologic fusion potential at 1 year follow-up. For this study, we
aimed to study the relationship of CTHU at the UIV, UIV+1,
UIV+2 in patients with long constructs undergoing deformity
correction and postoperative complications with a minimum
two-year follow-up. Material and Methods: 152 ASD pa-
tients were identified retrospectively at a single center. Patients
with UIV distal to L2, prior anterior fusion at UIV, or UIV at
C2 were excluded. CTHU were measured at the UIV, UIV+1,
and UIV+2 of each patient. Statistical analysis was performed
with significance set to p < 0.05. Results: 152 patients were
identified with 94 primary procedures and 58 revisions with
average follow up 2.1 years. 19 patients (12.5%) developed
PJK. No significant differences in PJK rate were found based
on gender (p = 0.66) and BMI (p = 0.202). Patients who

developed PJK were significantly older than those who did not
(p = 0.006). Patients undergoing revision surgery had a higher
rate of PJK 19.6% (11/56) compared to primary 7.3% (7/96)
(p = 0.006177). UIV ranged from C5-L2 with T2 the most
common UIV (n = 61). Most of the 19 patients that developed
PJK were within 15 months, ranging from 1 week to 3 years
postoperatively. For patients with a thoracic UIV who de-
veloped PJK, the CTHU at the vertebral levels proximal to
UIV was lower on average by 17 per level than the UIV. In
contrast, for patients who did not develop PJK, the CTHUwas
higher by 12 on average in the vertebral levels proximal to
UIV (p < 0.00001). At the UIV+1, the relative risk was 0.13
[95% CI: 3.22, 18.98] and number needed to harm was cal-
culated to be 2.91 [95% CI: 2.18, 4.38]. At the UIV+2, the
relative risk was 0.16 [95% CI: 2.92, 13.1] and the number
needed to treat was 2.39 [95% CI: 1.73, 3.82]. Conclusion:
CTHU of less than 160 in the thoracic spine was identified as a
risk factor for developing PJK in patients undergoing adult
spinal deformity surgery, a higher threshold than recently
discussed in the literature. The UIV +1 and +2 CTHU were
also identified as important predictors of PJK. Patients with
lower HU in vertebral bodies proximal to UIV are at a sig-
nificantly increased risk of developing PJK in long fusion
constructs and surgeons should consider an alternate UIV.

1341
P110: The learning curve for pelvic fixation
with the bedrock technique
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Introduction: Spinal fusion to the sacrum increases the stress
on the sacroiliac (SI) joint, and literature has shown an in-
creased rate of new SI joint symptoms with increased length of
fusion. Computed tomography (CT) navigated open SI joint
fusion using porous triangular titanium rods (TTR) cephalad
to S2AI screws has been employed to prevent hardware failure
and promote SI joint fusion to decrease the risk of new SI joint
pain postoperatively. In our initial 21 cases we found a 7.1%
rate of implant malposition requiring intraoperative re-
positioning. The objective of this study was to determine the
rate of intraoperative TTR repositioning at our institution
since our experience has grown. Material and Methods:
Surgeries in which pelvic fixation was performed via CT
navigated open SI joint fusion with TTR cephalad to S2AI
screws between 5/1/2019 and 5/27/2021 were reviewed.
Operative reports were analyzed and any TTR or S2AI screw
repositions that occurred were recorded. Demographic and
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surgical information and TTR and S2AI specifications were
obtained. Height was used as a surrogate for pelvic size.
Results: A total of 43 patients (14M:29F) with a mean age of
62.3 ± 11.0 years were included. Average BMI and height
were 31.5 ± 7.1 kg/m2 and 1.7 ± 0.1 m, respectively. Cephalad
extent of fusion ranged from T4 to L5, with a mean of 4.8
(range 1-14) levels fused. Surgeries were performed by a co-
surgeon team in 28 cases and by a single surgeon in 15 cases.
86 TTR were implanted, ranging 7.0-7.5 mm in diameter and
65-90 mm in length. Four (4.6%) TTR were repositioned
intraoperatively and one (1.2%) was subsequently removed
and replaced with crushed cancellous allograft. All malpo-
sitions were medial and/or cephalad. 86 S2AI screws were
implanted, ranging 9.5-10.5 mm in diameter and 80-110 mm
in length. No (0%) S2AI screws required intraoperative re-
positioning. In the initial 21 cases, 3/42 (7.1%) TTR required
intraoperative repositioning; this decreased in the subsequent
22 cases to 2/44 (4.5%). Conclusion: Stacked pelvic fixation
with TTR is technically demanding. Overall, our reposition
rate was 5.8%. The initial cohort was 7.1% and the subsequent
cohort was 4.5%. This indicates there is a learning curve even
with the use of navigation.
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P111: The effect of osteoporosis on
complications and reoperation rates after
surgical management of adult
thoracolumbar spinal deformity: a
systematic review and meta analysis
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Introduction:While a substantial body of research has explored
the impact of osteoporosis on patients undergoing adult spinal
deformity (ASD) correction, reports within the literature remain
inconclusive. As such, the purpose of this study is to synthesize
and analyze the existing array of high-quality investigations
pertaining to osteoporosis as a predictor of postoperative out-
comes in ASD surgery.Material andMethods:We performed a
systematic review and meta-analysis to determine the effect that a
diagnosis of osteoporosis has on the incidence of adverse out-
comes following surgical correction of ASD. We queried the
Medline (PubMed) database from 1990 through August 2022
using the following terms: “osteoporosis” AND “deformity”
AND (“outcomes” OR “revision” OR “reoperation” OR “com-
plication”). Patients were defined as having a diagnosis of

osteoporosis based on ICD-10 coding or a confirmed diagnosis of
decreased bone density on dual-energy X-ray absorptiometry or
computed tomography. A data collection sheet was created using
the Cochrane Consumers and Communication Review Group’s
Data Extraction Template for Included Studies. Statistical analysis
was performed using Comprehensive Meta-Analysis (Version 2)
using a random effects model to account for the heterogeneity
between different studies. Results: A total of 36 and 28 articles
were included in the systematic review and meta-analysis, re-
spectively. The meta-analysis identified greater rates of screw
loosening amongst osteoporotic patients (70.5% vs 31.9%, p =
0.009), as well as decreased bone mineral density in patients who
developed proximal junctional kyphosis (0.69 vs 0.79 g/cm2, p =
0.001). Through the systematic review, there was a significantly
increased risk of any complication, reoperation, and proximal
junctional failure associatedwith reduced bone density. Outcomes
that did not seem to differ between the two groups include fusion
rates, readmission rates, and patient-reported and/or functional
outcome scores. Conclusion: This study summarizes the litera-
ture comparing outcomes between patients with and without
osteoporosis and establishes a higher incidence of screw loos-
ening, proximal junctional kyphosis, and revision surgery
amongst osteoporotic ASD patients. Preoperative pharmaco-
therapy with anti-osteoporotic medications may have impacted
the findings across the included articles, so future research should
consider stratifying patients based on treatment status. In addition,
future investigations should prioritize reporting of outcomes at
various follow-up intervals in order to better characterize how risk
changes with time and to tailor preoperative planning based on
patient-specific characteristics.

1375
P112: Prevalence of total joint arthroplasty
in the adult spinal deformity population

Dustin Kress1, Dylan Thomas1, Jason Haselhuhn1,
David Polly1,2

1Department of Orthopedic Surgery, University of Minnesota,
Minneapolis, USA
2Department of Neurosurgery, University of Minnesota,
Minneapolis, USA

Introduction: The spine, hip, and knee are anatomically and
biomechanically connected. Total hip arthroplasty (THA) and
total knee arthroplasty (TKA) are commonly employed to treat
degenerative changes in the hip and knee, while fusion is used
for degeneration of the spine. Spine deformity correction
results in changes in sagittal alignment and pelvic parameters,
and patients with stiff spines have higher rates of THA dis-
location and revision due to instability. The prevalence of total
joint arthroplasty (TJA) was previously estimated to be 2.35%
in the general population, but there is no data in the literature
on the prevalence in adult spinal deformity (ASD) patients.
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Thus, the goal of this study was to determine the prevalence of
TJA in ASD patients at our institution. Material and
Methods: Following Institutional Review Board approval, we
retrospectively reviewed a list of cases performed by the
senior author from 4/2017-5/2021. Patients > 18 years old
undergoing pre-operative evaluation for ASD were included.
Patients < 18 years old, those diagnosed with adolescent
idiopathic scoliosis, and non-fusion cases were excluded. Pre-
operative full-length standing radiographs were examined for
the presence or absence of THA, TKA, or both. Demographic
data was collected from patient electronic medical records and
statistical analyses completed. Results: 572 consecutive cases
were reviewed, and 322 were excluded. 250 cases (97M:153F)
were included in final analysis, with a mean age of 61.8 ± 11.2
years. A total of 74 patients had a TJA (29.4%). THA was
present in 41 patients (16.4%), and TKA was present in 49
patients (19.6%). Males had a higher prevalence of TJA, THA,
and TKA (29.9%, 16.5%, and 21.6%) than females (29.4%,
16.3%, and 18.3%). Conclusion: This study revealed a high
prevalence of TJA in ASD patients at our institution. This rate
surpasses the estimated prevalence amongst the general
population. Surgeons must be aware that many ASD patients
have a preexisting TJA and account for potential changes in
spinopelvic alignment after deformity correction to avoid
complications such as dislocation.

1435
P113: Selection of fusion level in
osteoporotic vertebra compression fracture
(OVCF) with spinal kyphosis: the importance
of Hounsfield Unit

Junyu Li1,2,3, Yiqiao Zhang Zhang1,2,3, Xueshi Tian
Tian1,2,3, Zhuo Ran Sun1,2,3, Yongqiang Wang1,2,3,
Miao Yu1,2,3, Weishi Li1,2,3, Yan Zeng1,2,3

1Peking University Third Hospita, China
2Engineering Research Center of Bone and Joint Precision Medicine,
China
3Beijing Key Laboratory of Spinal Disease Research, China

Introduction: The treatment of Osteoporotic Vertebral Com-
pression Fracture (OVCF) has become more prevalent. However,
severe osteoporosis, high postoperative mechanical complications
and adjacent segment degeneration (ASD) increased the difficulty
and challenge, whichmade it difficult to develop a unified standard
on how to select the fusion level. Recently, many studies have
suggested that the HU value should be taken into account when
making a surgical decision, because of its excellent reflection of
regional bone mineral density. But for OVCF patients with severe
osteoporosis, whether the HU value of the vertebras also made
sense to the selection of fusion level and internal fixation need
further study. For the first time, we defined that upper maximal

vertebra (UMV) was the vertebra above the compressed section,
and that had a higher HU value than two vertebras proximal to the
fracture level. Also, upper sagittal reverse vertebra (USRV) was
defined as the first vertebra that presented opposite from anterior to
posterior part of the vertebra with proximal vertebras, counting up
from the compressed vertebra. For example, if all the posterior HU
values of T8 to T11 were higher than that of anterior parts except
T9, whose anterior HU value was higher, then T9 was the USRV.
Corresponding to difference in images, we believed that UMVand
USRV might play an important role in the biomechanical stability
of the spine. Therefore, the purpose of this retrospective study is to
verify whether locating upper instrumented vertebra (UIV) on
upper maximal vertebra (UMV) or upper sagittal reverse vertebra
(USRV) can decrease the risks of ASD and proximal junctional
kyphosis (PJK). Material and Methods: This clinical research
selected 70 OVCF patients received surgeries between April 2006
and November 2021. Whole spine CT were obtained for each
patient. Patients were divided into groups according to whether
their UIV was UMVor USRV. Incidence of ASD and PJK were
evaluated in subgroups. Results: 70 patients (13 males and 55
females) with a mean age of 63.60 ± 7.878 years andmean follow-
up of 54.19 ± 20.59 months met the study inclusion criteria.
Among all the cases L1 (28.6%) was the most common com-
pressed vertebra, followed by T12 (24.3%). The average HU value
of all patients was 76.57 ± 36.79. And the average of duration of
surgy, peroperative bleeding and hospital stays were 364.53 ±
173.10 minutes, 1135.48 ± 796.99 milliliter and 10.41 ± 4.27 days
respectively. For UIV, the UIVof 25 OVCF patients were located
on UMV while 45 patients were not. There was a significant
difference in the rate of ASD (p = 0.004) and PJK (p = 0.017)
between 2 groups. 55 patients (78.57%) were identified the exist of
USRV.UIVof 16 patientswere located onUSRVwhile 39UIVdid
not. There was a significant difference in the rate of ASD between
two groups (p = 0.005). Conclusion: HU value should be taken
into consideration in selection of UIV. Locating UIV on UMV
decreases the incidence of PJK and ASD, while taking USRV into
fusion level reduce the occurrence of ASD.

1532
P114: The evaluation of association between
paraspinal muscles degeneration and
postoperative complications in osteoporotic
vertebral compression fracture patients with
kyphosis deformity

Junyu Li1, Zimo Wang1, Gengyu Han1, Zhuo Ran Sun1,
Yongqiang Wang1, Miao Yu1, Yan Zeng1, Weishi Li1

1Orthopaedics, Peking University Third Hospital, Beijing, China

Introduction: Osteoporotic vertebral compression fracture
(OVCF) causes pain, kyphosis and neurological damage,
which significantly affect patients’ quality of life. Patients
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with OVCF are often elderly and have severe osteoporosis,
which makes surgery more challenging and the incidence of
postoperative complications high. The paraspinal muscles
have been well studied in adult spinal deformities, but there is
no conclusive evidence that their findings can be applied to
OVCF. The purpose of this study was to evaluate the asso-
ciation between paraspinal muscle parameters including fat
infiltration (FI) and relative functional sectional area (rFCSA)
and the incidence of common OVCF postoperative compli-
cations. Material and Methods: 80 patients undergoing
surgeries for OVCF were included. The selected posyoper-
ative complications are ASD, screw loosening, PJK and DJP.
Paraspinal muscle parameters FI, relative gross-sectional area
(rGCSA) and rFCSA of multifidus were measured at corre-
sponding fracture segment. To study the association between
paraspinal muscle degeneration and complications, patients
are divided into two groups according to whether each
complications occur. The relevance between muscle param-
eters and CT values were evaluated in this study. Results:MF
FI was significantly higher in ASD group (p = 0.001), screw
loosening group (p = 0.050), DJP group (p = 0.006) and PJK
group (p = 0.043). MF rFCSA were significantly smaller in
ASD group (p = 0.032) and DJK group (p = 0.021). Con-
clusion: Higher MF FI is associated ASD, screw loosening,
PJK and DJK in patients with OVCF. Small MF rFCSA is
associated with ASD and DJP. The use of cemented screws
and perioperative paravertebral muscle exercises can prevent
or reduce postoperative complications. For OVCF patients
with high FI and low rFCSA of the multifidus muscle, it is
necessary to use more stable internal fixation systems, such as
bone cement-reinforced screws, to avoid postoperative loos-
ening of the implant. At the same time, it is necessary to take
rehabilitation training for lumbar and back muscle strength
after surgery to improve paravertebral muscle function.

1548
P115: 20 hours to become good at anything?
Pedicle Screw Insertion - a training concept

Bethan Armes1, Sebastian Siller2, Sarah Abbott2, Bisola
Ajayi2, Mathew Gallagher2, Jason Bernard2, Timothy
Bishop2, Darren Lui2

1St George’s University of London, London, United Kingdom
2Department of Neurosciences, Complex Spinal Surgery, St
George’s Hospital, London, United Kingdom

Introduction: It is becoming increasingly important for
medical training to be more efficient, partly due to restrictions
like the European Working Time Directive, enforcing a 48-
hour working week, limiting the number of hours available for
training. J. Kauffman, the author of ‘The First 20 hours’,
shows you can accelerate learning to be good at anything in 20
hours, based on K. Anders-Ericsson’s psychological study,

showing a person requires 10,000 hours to become an expert
in a field. Applying the 20 hours of accelerated learning to
surgical training can help combat the issue with reduced hours
for training so trainees can become competent and confident.
Material andMethods: Eight junior Spinal Surgeons and one
control Candidate (Physiotherapist) attended a Cadaveric
Pedicle Screw Insertion Course with 20 hour focused training.
Competence pre-and post-course questionnaire (Likert scale)
was conducted. Each candidate had 2 cadavers. Examination
of left/right Thoracic Screw, Lumbosacral, Cervical screw
insertion by time was measured. Complications such as
pedicle breaches were recorded by a senior trainer after screw
removal with a ball tipped probe. Results: Candidate mean
time Thoracic were: 96.8; 72.2; 61.4; 57.4 minutes with mean
pedicle errors 2.6; 2; 2.1; 2.2. Mean Lumbar: 51.9; 50.1; 42.0;
33.7 minutes with mean errors: 0.2; 0.3; 0.7; 0.2. Mean
Cervical: 43.6; 44.9 minutes and mean errors: 1.2; 0.3. Control
Thoracic: 142, 134, 145, 93 minutes; Control Lumbar: 92, 93;
65; 60 minutes Candidates Total Mean Pre-course Compe-
tence; 5.41, post-course; 7.35 and change in score; +1.94
Control: Pre 2.4; Post:5.0; Change: +2.6.Conclusion: Pedicle
screw insertion can cause significant morbidity, including
paralysis, and therefore is not an easy skill to acquire or
practice. This focused pedicle screw course showed that a
junior spinal surgeon can achieve improved competency,
effectiveness and efficiency in 20 hours but furthermore a
complete novice can learn to be competent.

1573
P116: Is there utility for preoperative carotid
Dopplers in adult spinal deformity?

Matan Malka1, Prerana Katiyar1, Yong Shen1, Grant
Feuer1, Justin Reyes1, Joseph Lombardi1, Zeeshan
Sardar1, Lawrence Lenke1

1Orthopedic Surgery, Columbia University Medical Center, New
York, USA

Introduction: Carotid stenosis is a comorbidity that may be
exacerbated during adult spinal deformity (ASD) surgery
leading to postoperative complications such as a transient
ischemic attack (TIA) or cerebrovascular accident (CVA).
Preoperative doppler ultrasound studies may be of utility to
identify carotid stenosis and assess the extent of stenosis to
optimize preoperative planning. However, given the low rate
of CVA complications postoperatively in the spine patient
population, the utility of these studies as a screening tool is not
known. Thus, this study aims to assess the utility of per-
forming preoperative bilateral carotid doppler studies to
prevent postoperative CVAs. Methods: A consecutive cohort
of 265 patients undergoing ASD surgeons by two surgeons at
a single institution between the years 2017-2022 was retro-
spectively reviewed. The official read and assessment of the
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extent of the carotid stenosis in the radiology report was used
for. Results of the carotid duplex ultrasound were classified as
mild or no stenosis (0-49%), moderate carotid stenosis (50-
69%), severe carotid stenosis (70-99%), and occluded carotids
(100%). For patients with above 50% stenosis, further chart
review was done to note any preoperative intervention and a
two-year follow-up to assess for any postoperative compli-
cations. Postoperative complications included mortality, TIA,
and CVA, where a CVAwas defined as any new neurological
deficit caused by impaired blood supply to the brain with a
duration of > 24 hours. Otherwise, the neurological deficit was
noted as a TIA. Results: Among the 265 patients who un-
derwent ASD surgeries, 102 (38.49%) had preoperative ca-
rotid duplex ultrasound studies. The patients who had pre-
operative studies were older (p < 0.001) and had a higher rate
of smoking history (p = 0.029). 93 patients (91.2%) were
found to have < 50% stenosis bilaterally. Overall, 6 patients
(5.9%) had 50-69% carotid stenosis on either internal carotid
artery (ICA), 2 (2.0%) had stenosis bilaterally. None of the
patients had > 70% stenosis, unilaterally or bilaterally. 3
patients (2.9%) had an indeterminate read, according to the
radiology department, but did not have a repeat study. None of
the patients underwent any intervention for the stenosis before
surgery. 50 patients (49.02%) had two-year follow-up data,
none of which had a postoperative complication of any type at
two-year follow up. Conclusions: The preoperative incidence
of carotid stenosis was 8.8%, with no preoperative inter-
ventions done. There were no postoperative complications.
Therefore, preoperative carotid doppler studies are of limited
utility.

1618
P117: Risk factor for postoperative coronal
imbalance after surgical correction of adult
spinal deformities: a systematic review with
pooled analysis

Marco Manzetti1, Francesca Barile2,3, Giovanni Viroli1,
matteo traversari1, Marco Ialuna1, fabio vita1, Alberto
Ruffilli1, Cesare Faldini1
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Introduction: Maintaining or restoring global alignment is a
key goal of adult spinal deformity (ASD) surgery. Achieving
this goal improves clinical and functional outcomes avoiding
mechanical complications; indeed, both sagittal and coronal

imbalance negatively affect outcomes and patient satisfaction.
However, while much attention has been paid to studying
sagittal plane less has been devoted to the coronal balance.
Recent literature indicates that greater postoperative coronal
imbalance (CIB) is associated with lower outcomes, higher
pain, and higher risk of complications. Therefore, achieving
good balance on the coronal plane when addressing ASD
should be considered an important objective. Aim of the
present study is to identify preoperative risk factors for
postoperative coronal imbalance in patients who undergo
surgical correction for adult spinal deformities. Material and
Methods:A systematic search of articles about risk factors for
postoperative coronal imbalance was conducted on electronic
databases (Pubmed, EMBASE and Cochrane Library) ac-
cording to the PRISMA guidelines. Studies were included if
they: included patients with a diagnosis of adult scoliosis (both
adolescent idiopathic scoliosis in adult and degenerative
scoliosis), analysed risk factors for postoperative coronal
imbalance The methodological quality of the included articles
was assessed using the Institute of Health Economics Quality
Appraisal (IHEQA) Checklist for Case Series Studies. Data
about population (demographics, diagnosis, follow-up), pre
and postoperative radiographical and clinical data, surgical
procedure details and complications were extracted and
summarized. Meta-analysis was performed when there were at
least three studies to be compared. Heterogeneity was assessed
using the Inconsistency statistic (I2 > 75% was considered as
high). Random-effects models (using restricted maximum
likelihood estimators) were used to calculate the odds ratios
and statistical parameters (95% confidence interval, regression
slopes and intercepts). Results were represented with forest
plots. p-value < 0.05 was considered significant. Results:
Nine studies and a total of 838 patients were included. All
included studies were of acceptable quality (> 14 yes re-
sponses at IHEQA checklist). Pooled incidence of postoper-
ative coronal imbalance (CIB) was 26% (CI 95% [0.20, 0.32]).
When stratifying patients by preoperative C7-CVA (preop-
eratively balanced vs imbalanced patients), the incidence of
postoperative CIB was not significantly different between the
two groups (WeightedMean Difference (WMD) -0.86 CI 95%
[-2.07, 0.34] p = 0.16). Preoperative sagittal vertical axis
(SVA) and type C unbalance (trunk shift towards convexity)
resulted to be the only primary risk factors for iatrogenic CIB
(WMD 0.55 CI 95% [0.21, 0.90], p = 0.002, and (OR 2.10 CI
95% [1.29, 2.91], p < 0.001, respectively). Conclusion:
Baseline evaluation of global alignment of the patient is of
outmost importance when planning surgery for adult spinal
deformities. Type C coronal unbalance (trunk shifted towards
convexity of the main curve) and increased preoperative SVA
put the patient at risk of postoperative coronal imbalance.
Intraoperatively, care should be taken to properly correct
lumbosacral fractional curve.
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P118: High grade spondylolisthesis - Can we
dodge Lamartina

Mukhesh Thangavel1, Charanjit Singh Dhillon1
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Introduction: High-grade spondylolisthesis, characterized by
Meyerding grade III or IV with over 50% slippage, often presents
with neurologic compromise, particularly at the L5-S1 level,
commonly attributed to isthmic spondylolisthesis. The treatment
approach has traditionally focused on correcting segmental lordosis
and global sagittal balance. In 2001, Lamartina introduced a
technique to address sagittal imbalance through the formulation of
an instability square.Material andMethods: This study aimed to
investigate whether the Lamartina principle could be safely ignored
to preserve motion segments. A retrospective analysis was con-
ducted on 50 patients with high-grade (grade three and above)
spondylolisthesis who underwent all posterior single-stage single-
level reduction and fixation over the past two decades. The
evaluation included pain relief, neurological improvement, fusion
rates, reduction loss, sagittal balance, and adjacent segment de-
generation. Results: Complete reduction of spondylolisthesis was
not achieved in all high-grade cases; instead, the focus was on
achieving acceptable sagittal balance and addressing symptoms.
More than 80% of follow-up patients demonstrated positive out-
comes based on our defined criteria when treated with all posterior
single-stage single-level reduction and fixation for high-grade
spondylolisthesis. This study was conducted at a single center
and lacked a control group. Some patients were excluded due to
insufficient clinical data or lost follow-up. Conclusion:Managing
high-grade lumbosacral spondylolisthesis remains a complex issue
with ongoing controversies. While surgical treatment is generally
agreed upon for symptomatic patients experiencing severe pain,
neurologic deficits, or progressive deformity, the optimal surgical
approach and techniques remain subjects of debate. While the
Lamartina principle has gained widespread acceptance in high-
grade spondylolisthesis management, our study suggests that ac-
ceptable outcomes can also be achieved through all posterior
single-stage single-level reduction and fixation for this condition.

1801
P119: The efficacy of halo traction in the
treatment of patients with severe and
rigid scoliosis

Murat Korkmaz1, Yekta Furkan Altin1, Taha Furkan
Yağci1, Turgut Akgul1

1Orthopedics, Istanbul Faculty of Medicine, Fatih, Turkey

Objective: Many challenging factor in the treatment of pediatric
patients with severe and rigid scoliosis has been desrcibed. It is

known that preoperative halo traction reduces several surgical risks.
In this study, we aimed to show the efficacy of preoperative halo
traction in the treatment of severe and rigid scoliosis. Methods:
Patients with severe and rigid scoliosis before whose surgery halo
traction was placed, were analysed retrospectively. Traction force
was increased gradually up to 50% of body weight by halo traction
that was applied under general anaesthesia. During treatment,
patients’ major coronal curvature, thoracal kyphosis, and T1-L5
length at the coronal planeweremeasured 3 different times, that are
before halo traction, in the 3rdweek of the treatment and just before
definitive surgery. Results: 5 patients (mean age was 12.8) were
retrospectively evaluated. Before halo traction major coronal
curvature was 112°, thoracal kyphosis was 78.6° and T1-L5 height
was 261 mm. The mean traction period was 43 days. There was a
statistically significant change between pretraction, 3rd week, and
posttraction values. It was observed that 85% of the improvement
in the Cobb angle, 100% of thoracic kyphosis, and 84% of the T1-
L5 length were achieved after 3 weeks of halo traction. Pin site
infection developed in one patient and was treated with oral an-
tibiotics. There was no neurological complication. Conclusions:
Halo traction provides a statistically significant improvement in the
coronal and sagittal plane deformities of patients with severe and
rigid scoliosis, before definitive surgery. It was observed that ap-
proximately 85% of the improvement was achieved after the first
three weeks. Therefore, whereas the use of halo traction for at least
three weeks is recommended in these patients, the improvement
after three weeks was not found to be statistically significant.
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P120: What factors are associated with
post-operative coronal imbalance after adult
spinal deformity surgery? Result of a
retrospective study on 127 patients

Matteo Traversari1, Francesca Barile1, Alberto Ruffilli1,
Giovanni Viroli1, Marco Manzetti1, Marco Ialuna1,
Cesare Faldini1
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Introduction:Adult Spinal Deformity (ASD) surgery has themain
goal of maintaining or restoring global alignment. Both sagittal and
coronal imbalance (CIB) have a negative impact on post-operative
outcomes, resulting in decreased patient satisfaction and increased
disability. Postoperative CIB is associated with pain, loss of
function, and decreased quality of life. This is mainly due to the
paucity of compensatory mechanisms to coronal decompensation,
especially when the spinal fusion is extended distally to the pelvis.
Up to date there is not a substantial consensus regarding the in-
fluence of pre-operative radiographic parameters on post-operative
CIB. The aim of the present study is to elucidate preoperative risk
factors for inadequate correction of coronal imbalance and/or
occurrence of iatrogenic postoperative CIB in patients who un-
derwent surgery for ASD.Material andMethods:A retrospective
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review of adults who underwent posterior spinal fusion (> 5 levels)
for ASDwas performed. Inclusion criteria were age at surgery > 18
years; diagnosis of ASD Aebi types 1 or 2, coronal Cobb angle of
main curve > 30°, posterior spinal fusion of at least 5 levels with all
pedicle screws constructs extended distally to L5 or below. Patients
were divided into groups according to the Nanjing classification:
type A (CSVL < 3 cm), type B (CSVL > 3 cm and C7 plumb line
shifted to major curve concavity), and type C (CSVL > 3 cm and
C7 plumb line shifted to major curve convexity). They were also
divided according to postoperative coronal balance in balanced
(CB) vs. imbalanced (CIB) and according to iatrogenic coronal
imbalance (iCIB). Preoperative, postoperative, and last follow-up
radiographical parameters and intraoperative data were recorded. A
multivariate analysis was performed to identify independent risk
factors for CIB. Results: A total of 127 patients were included.
Preoperatively, most patients (85/127, 67%) had Type A coronal
alignment, while 30 (23.6%) were shifted to the concavity of the
main curve (type B) and 12 (9.4%) were shifted to the convexity
(type C). Pre-operative L4-S1 Lumbosacral Fractional (LSF) curve
and L4 and L5 tilt were not significantly different between the
groups. Type C patients showed higher post-operative L4 tilt (15.7
± 5.2, p = 0.005) and a higher risk of postoperative CIB (p = 0.04).
Multivariate regression analysis indicated L5 tilt angle as a pre-
operative risk factor for CIB (p = 0.007) and indicated L5 tilt angle
and age as a preoperative independent risk factors for iatrogenic
CIB (p = 0.01 and p = 0.008). Conclusion: Patients with a pre-
operative trunk shift towards the convexity of the main curve (type
C) aremore prone to postoperative CIB and leveling the L4 and L5
vertebrae may be the key to achieve coronal alignment preventing
the “takeoff phenomenon”. Surgical correction of type C patients
requires dosed correction of main curve and lumbosacral fractional
curve. In cases of severe stiffness of lumbosacral fractional curve,
asymmetrical three-columns osteotomies of lower lumbar levels
may be a feasible procedure in order to obtain an acceptable coronal
balance.
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P121: Association between chronic
preoperative opioid utilization and
perioperative complications, reoperations,
and readmissions after multilevel spinal
fusion (>6 levels) for adult spinal deformity
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Background: Almost one-third of patients with complex spinal
deformities report chronic use opioid medication to manage
symptoms. However, there remains a paucity of information
regarding the effects of chronic opioid use on surgical outcomes
after complex spinal fusions. The purpose of this study is to assess

whether chronic opioid use is associated with perioperative
complication rates, readmission rates, and length of hospital stay
after multilevel spine fusion.Methods: This retrospective cohort
study included a consecutive series of patients from a single
institution undergoing primary multilevel spinal fusion (≥ 6
levels) for adult spinal deformity between December 2017 and
December 2019. Patients were included if they had ≥ 3 months of
preoperative data and age ≥45 years. Patients were categorized
according to preoperative opioid prescription information avail-
able in the electronic medical record. Chronic Opioid Users
(COU) had prescribed opioid use of ≥ 3 continuousmonths prior
to surgery. We controlled for variables that may be independent
predictors of postsurgical outcomes including age, gender, co-
morbidities, duration of surgery, and surgical invasiveness score
(SSI). Results: Of 442 patient records reviewed, 135 were Non-
ChronicOpioidUsers (NOU) and 307wereCOUprior to surgery.
The COU cohort was found to have significantly higher ASA
scores [2.56 ± 0.52 vs. 2.39 ± 0.55, p = 0.001], and more patients
with depression/anxiety [26.1% vs. 14.8%, p = 0.008] compared
to the NOU cohort. There was no difference between the groups
regarding other co-morbidities including, preoperative neural
symptoms [30.3% vs. 31.9%, p = 0.742], cardiovascular disease
[76.9%vs. 76.3%, p = 0.889], osteoporosis [75.2%vs. 77.0%, p =
0.685], and obesity [43.6% vs. 41.5%, p = 0.675]. Comparison of
opioid morphine milligram equivalence (MME) between the two
groups revealed that the COU cohort utilized significantly higher
prescription dosages of opioids at the time of surgery [53.9 ± 78.9
vs. 24.6 ± 31.5, p < 0.001]. Regarding postoperative outcomes,
the COU cohort had a significantly longermean length of hospital
stay [9.07 days ± 4.37 vs. 8.20 days ± 3.98, p = 0.041] and lower
rates of 90-day infections [3.91% vs. 8.89%, p = 0.043]. No
differences were observed in discharge disposition or in 30-day
and 90-day readmissions and other complications. Conclusion:
Our findings suggest that chronic preoperative opioid use is
associated with increased length of stay after multilevel spinal
surgery for adult spinal deformity and non-significant for 30-day
and 90-day complications and readmission. Consideration of
additional factors, such as Social Determinants of Health, may aid
in detecting additional risk factors that significantly impact sur-
gical outcomes in this patient population.
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P122:Comparative studyof two reconstruction
procedures for osteoporotic thoracolumbar
vertebral fracture with neurologic deficits:
posterior single approach versus anterior and
posterior combined approach
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Kinoshita1, Ryota Kimura1, Michio Hongo1, Naohisa
Miyakoshi1
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Introduction: Osteoporotic vertebral fractures sometimes cause
delayed neurological symptoms due to progressive vertebral
compression. Surgical techniques for osteoporotic vertebral frac-
tures are still controversial, but in cases of vertebral endplate
damage, severe vertebral body collapse or severe local kyphosis
deformity, anterior column reconstruction is required. The aim of
this study is to compare surgical invasion, clinical and radiological
outcomes 2 years after surgery between two reconstruction pro-
cedures for osteoporotic thoracolumbar vertebral fracture with
neurologic deficits; posterior single approach with posterior ver-
tebral column resection, and anterior/posterior combined surgery.
Material and Methods: The study design was a retrospective
cohort study. The subjects were 38 patients (74.7 ± 7.2 years, 6
males and 32 females) who underwent anterior column recon-
struction for osteoporotic vertebrae in the thoracolumbar transition
(Th10-L3) with neurological symptoms at four associated hospitals
in Akita Prefecture from January 2011 to October 2022 and fol-
lowed up over two years. Medical record data were used for a
retrospective study. 22 patients underwent anterior and posterior
combined surgery (group X) and 16 patients underwent posterior
alone (group P). Patients with high-energy trauma, pathological
fractures, vertebroplasty or previous thoracolumbar spine surgery
were excluded. Re-operation rate within two years after surgery,
surgical complications, clinical outcomes (operative time, blood
loss, Frankel classification, activities of daily living [ADL]), and
sagittal alignment were investigated.Results: The re-operation rate
within two years after surgery was 9.1% (2 cases) in group X and
12.5% (2 cases) in group P. Intraoperative blood loss was sig-
nificantly lower in group X (297.5 ± 244.4 ml) than in group p
(408.4 ± 235.5 ml). There were no significant differences in op-
erative time, local kyphosis angle, angle of corrected loss, ADL and
Frankel classification at preoperative, postoperative and 2 years
postoperative. Conclusion: Anterior/posterior combined surgery
might be less invasive than posterior single approach with posterior
vertebral column resection, but there was no difference in post-
operative results between the two procedures. It was considered
useful to understand the characteristics of each technique and to use
both techniques in different cases.

2235
P123: Gradual anterior column lengthening
at the level of PVCR provides both regional
and global ideal sagittal alignment and
prevents iatrogenic neurological deficit

Hamisi Mraja1, Halil Gok1, Cem Sever1, Tunay Sanli1,
Selhan Karadereler1, Meric Enercan1, Azmi Hamzaoglu1

1Orthopedics and Traumatology, Scoliosis-Spine Center Istanbul,
İstanbul, Turkey

Introduction: The correction technique of rigid kyphosis should
be different from correction of relative flexible deformity. Rigid
kyphosis causes pain, deformity progression and deteriorating

neurological deficit.We aimed to evaluate the efficacy, safety and
clinical results of gradual sequential posterior compression and
simultaneous anterior lengthening technique following PVCR
for the correction of rigid kyphotic deformity in adults.Methods:
From 2000 through 2021, an analysis of patients who underwent
PVCR for severe rigid kyphotic and kyphoscoliotic were
evaluated. Following PVCR, correction technique included
anterior column lengthening with gradual posterior compression
sequentially and placement of an expandable cage anteriorly to
prevent any dural buckling. Preoperative, postoperative, and final
follow-up clinical and radiological analysis were performed.
Results: 73 pts (23M, 50F), mean age 46.3 yrs (20-81). Mean
follow-up was 8.9 (2-23) years. Etiologies included posttrau-
matic kyphosis (26 pts), neglected kyphosis and kyphoscoliosis
(23 pts), congenital kyphosis (11 pts) and proximal junctional
failures (PJF) (13pts). Rigid kyphosis/kyphoscoliosis deformity
was located at cervicothoracic-upper thoracic (11), thoracic (25),
thoracolumbar (32), and lumbar (5) spine. 39 pts had undergone
primary surgery and 34 pts had revision surgery. Preop local
kyphosis angle (LKA) restored from 62.4° to 16.9° (72.7%) and
preop thoracic kyphosis (TK) restored from 76.6° to 42.3°. All
sagittal parameters including SVA, cSVA, C2 slope, T1 slope,
and TPA improved significantly. 28 pts who had preoperative
neurologic deficit (14 ASIAD, 8ASIAC, 6 ASIAB) had at least
one grade improvement at the final follow-up. Most common
complication was dural tears in 12 (16%) pts. Oswestry func-
tional scores decreased from amean of 62 to 14. Solid fusion was
achieved in all patients without significant loss of correction at
the final follow-up. Conclusion: Gradual anterior column
lengthening at the level of PVCR provides both regional and
global ideal sagittal alignment and avoids iatrogenic neurologic
deficit by preventing dural bucking. This technique provides
ideal restoration of kyphosis, decompression of neural structures,
improves preoperative neurological deficit and iatrogenic neu-
rological deficit.
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P124: Antibiotic use in spine deformity
surgery: results from the AO spine
surveillance of the management of patients
with adult spine deformity

Brett Rocos1, So Kato2, Stephen Lewis3, Christopher
Shaffrey1, Lawrence Lenke4

1Division of Spine Surgery, Duke University Hospital, Durham, USA
2Department of Orthopaedic Surgery, University of Tokyo, Tokyo, Japan
3Orthopaedic Surgery, Toronto Western Hospital, Toronto, Canada
4Department of Orthopaedic Surgery, The Och Spine Hospital,
New York, USA

Introduction: The perioperative use of prophylactic antibiotics
remains a topic of debate amongst clinicians caring for patients
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undergoing complex adult spine deformity surgery. In order to
bring clarity to the difficult situation, this study seeks to evaluate
the evidence for these strategies and to understand the current
trends in prophylactic antibiotic use during ASD surgery through
an international survey, in order to feed later consensus guidelines.
Material andMethods:An online survey was conducted among
international AO Spine members regarding the peri-operative
management of patients with ASD. The details of perioperative
systemic and topical antibiotic use were solicited. Descriptive data
were summarized for the responding surgeons who perform at
least 10 long-segment fusions of > 5 levels extending to the pelvis
annually. Results: The literature supports the use of prophylactic
antibiotic effective against gram positive organisms. The use of
topical vancomycin remains debated, and there is limited evi-
dence for topical tobramycin use. A total of 116 responses were
received. 74 (64%) surgeons use topical vancomycin, most
usually deep to the fascia only 45 (61%). The most usual dose
used is 1-2g. 4 (3%) surgeons use topical tobramycin deep to
fascia. Following surgery, 90 (78%) surgeons use prophylactic
cephalosporin with 3 (3%) using cloxacillin, 5 (4%) using ci-
profloxacin and 9 (8%) using vancomycin and 6 (5%) using
clindamycin either in addition or alone. Conclusion: The present
survey identifies a trend towards systemic and topical antibiotic
prophylaxis primarily targeted at gram positive pathogens. The
use of topical tobramycin, proposedly effective against gram
negative infections, remains uncommon. There is a lack of
consensus in the selection of perioperative antibiotic prophylaxis,
thus a prospective study of the rates of infectionwith each strategy
would be useful to inform guidelines.

2302
P125: Opioid use at baseline is associated
with greater baseline and 2 year back pain
scores in older patients undergoing adult
spinal deformity surgery

Brett Rocos1, Juan Pablo Sardi2, Anastasios
Charalampidis3, Jeffrey Gum4, Stephen Lewis5

1Division of Spine Surgery, Duke University Hospital, Durham, USA
2Department of Neurosurgery, University of Virginia,
Charlottesville, USA
3Department of Orthopaedic Surgery, Spine Program, Karolinska
University Hospital, Stockholm, Sweden
4Orthopaedic Surgery, Norton Leatherman Spine, Louisville, USA
5Orthopaedic Surgery, TorontoWestern Hospital, Toronto, Canada

Introduction:Opioids are commonly prescribed to provide some
pain relief and to allow for functional improvement in patientswith
back pain. The purpose of this study was to assess and compare
patient reported pain outcomes in older patients undergoing spinal
deformity surgery, with the hypothesis being that pre-operative
opioid use affects self-reported post-operative pain scores in el-
derly patients undergoing this complex procedure. Material and

Methods: Patients ≥ 60 years of age from 12 international centers
undergoing spinal fusion of at least 5 levels for spinal deformity
were included. Pain scores were collected using a Numeric Rating
Scale (NRS) for both back and leg pain. Opioid use was defined as
the consumption of prescribed opioid drugs and from question 11
from the SRS 22r questionnaire. The patient reported outcome
scores for leg and back pain at 2 years were compared to the
baseline scores. Results: 219 patients were eligible for inclusion.
There were 176 (80.4%) females, and the mean age was 67.5
years. 75 (34%) patients reported opioid (Opioid) use pre-
operatively of which 63 reported an NRS for back pain and 61
reported NRS for leg pain at 2 years. 144 patients (NoOpioid)
denied opioid use at baseline of which 114 reported an NRS for
back pain and 113 an NRS for leg pain at 2 years. The baseline
back pain NRSwas 7.0 (SD 2.0) in the Opioid group compared to
5.7 (2.8) in the NoOpioid group (p = 0.001). The baseline NRS for
leg pain was 4.8 (3.4) in the Opioid group compared to 4.0 (3.3) in
the NoOpioid patients (p = 0.159). At 2 years, NRS for back pain
was 3.2 (2.5) in the Opioid group and 2.3 (2.6) in the NoOpioid
group (p = 0.012), whilst NRS for leg pain was 2.2 in the Opioid
group and 2.4 in theNoOpioid group (p = 0.63). At 2 years, 39.1%
(25/64 patients) of the Opioid group were no longer taking opioids
while 16/115 patients (13.9%) of the NoOpioid group reported
taking opioids. Conclusion: Despite using pre-operative opioids,
patients on opioids had significantly more back pain at baseline
that persisted to 2 years of followup. Leg painNRSwere similar in
those with and without opioid use pre-op. Both Opioid and
NoOpioid groups benefitted from the surgery as noted by im-
provements in the NRS scores at 2 years. Close to 40% of opioid
users no longer required them at 2 years.
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P126: The Roussouly classification in adult
spinal deformity: are lumbar lordosis apex
and upper/lower lordosis arcs predictors
of outcomes?
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Steven G. Roth4, Adam Wegner5, Amir Abtahi6, Byron
Stephens6, Scott Lawrence Zuckerman1
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Introduction: According to the Roussouly classification, the
lordosis apex can be at any vertebrae or disc space, and spinal
lordosis involves an upper and lower arc. In patients undergoing
adult spinal deformity (ASD) surgery, we sought to: 1) report the
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preoperative/postoperative lordosis apex and number of vertebrae
in the upper/lower arc of lordosis, and 2) determine if lordosis
apex location and number of vertebrae in upper/lower arc are
associated with mechanical complications. Materials and
Methods: A single-institution, retrospective cohort study was
performed for patients undergoing ASD surgery from 2009-21.
Inclusion criteria were: ≥ 5-level fusion, sagittal/coronal defor-
mity, and 2-year follow-up. Multivariable logistic regression was
performed to test the significance of preoperative and postoper-
ative change in lumbar apex and upper/lower arc on postoperative
outcomes, including mechanical complications and reoperations,
controlling for age, BMI, and comorbidities. Results: Of 202
patients undergoing ASD surgery, the most common preoperative
lordosis apex was L5 in 75 patients (37.1%), followed by L4 in
40(19.8%), and L4-L5 in 35 (16.8%). The average number of
vertebrae in the lower and upper lordotic arc was 1.3 ± 1.0 and 2.4
± 1.2, respectively. Postoperatively, the most common apex was
L4 in 63 patients (31.2%), followed by L3-L4 in 35(17.3%) then
L4-L5 in 33(16.3%). The average number of vertebrae in the
lower and upper arcs postoperatively was 1.6 ± 0.8 and 3.0 ± 1.3
respectively. There was an average postoperative cranially-
directed change of 0.3 ± 0.9 levels of the lower arc and 0.6 ±
1.4 levels of the upper arc. Lordosis apex location and change in
upper/lower arc was not associated with mechanical complica-
tions or reoperation. Conclusion: After ASD surgery, most pa-
tients had a cranially-directed change in the lordosis apex, an
increase in the total number of lordotic vertebrae, and an increase
in the number of vertebrae involved in the upper and lower
lordosis arcs; however, the degree of change was not associated
with postoperative outcomes. While lordosis apex location and
lordosis arcs dictate sagittal alignment, no impact on postoper-
ative outcomes was seen.
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P127: What Are the bloodiest adult spinal
deformity surgeries with the longest length
of stay?
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Byron Stephens4, Scott Lawrence Zuckerman1

1Neurosurgery, Vanderbilt University Medical Center, Nashville, USA
2Neurosurgery, Baylor college of Medicine, Houston, USA
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4Orthopedics, Vanderbilt University Medical Center, Nashville, USA

Introduction: Identifying risk factors associated with increased
blood loss and longer LOS in adult spinal deformity (ASD)
surgery may help improve outcomes. We sought to elucidate
which preoperative and intraoperative factors were most associ-
ated with blood loss and length of stay (LOS) after ASD surgery.
Materials andMethods:A single-institution, retrospective cohort

study was performed for patients undergoing adult spinal defor-
mity surgery between 2009-2021. Inclusion criteriawere:≥ 5-level
fusion, sagittal/coronal deformity, and 2-year follow-up. The
primary independent variables were demographics, preoperative
factors, extent of sagittal/coronal deformity, and intraoperative
factors. The primary outcomes were the highest quartile of de-
creased hemoglobin (g/dL) and length of stay (days). Blood loss
was calculated according to Hemoglobin (Hb) drop based on the
following formula: Hb preop + (Units transfusion x Hb transfusion) –Hb

postop. Bivariate statistics were performed. Results: A total of 238
patients undergoing ASD surgery were identified with a mean age
of 63.4 ± 17.4. Patients in the highest quartile of blood loss had a
mean decreased hemoglobin of 8.5 ± 2.3 g/dL and an estimated
blood loss of 2,594.0 ± 1,550.5 mL. Between groups, no dif-
ferences were observed in demographics, comorbidities, or ra-
diographic measurements (p > 0.050). Intraoperatively, the highest
quartile had significantly greater operating time (516.2 ± 141.4 vs.
388.2 ± 134.3mins; p < 0.001), and more 3-column osteotomies
(30.5% vs. 14.8%; p < 0.008). Blood loss was influenced by the
operating surgeon (p = 0.005). The highest quartile of LOS had a
mean of 14.5 ± 18.5 days. Patients in the top quartile LOS had a
higher incidence of ≥ 2 comorbidities (54.5% vs. 36.3%, p =
0.013). Intraoperatively, patients with longer LOS had greater total
instrumented levels (11.9 ± 3.7 vs. 10.1 ± 2.9; p = 0.001), higher
number of 3CO (27.3% vs. 14.3%; p = 0.045), and longer op-
erative time (492.1 ± 167.9 vs. 398.0 ± 133.3 mins; p < 0.001).
Conclusion:Operative time and 3-column osteotomies were both
significantly associated with the highest quartiles of blood loss and
length of stay. Blood loss was also heavily influenced by operating
surgeon.

2368
P128: How does the severity of baseline
sagittal imbalance affect the postusurgical
outcomes after corrective surgery in
patients with adult spinal deformity?

Se-Jun Park1, Jin-Sung Park1, Dong-ho Kang1, Hyun-Jun
Kim1

1Orthopedic Surgery, Samsung Medical Center, Seoul, South Korea

Introduction:Optimal restoration of spinopelvicmalalignment is
a cornerstone of the surgicalmanagement ofASD to achieve good
clinical outcomes. It is possible that those with severe sagittal
imbalance would require more invasive surgery, which increases
the surgical burden. It is unclear how the severity of the baseline
sagittal imbalance affects clinical outcomes. Therefore, this study
aims to determine the clinical impact of the baseline sagittal
imbalance severity in patients with adult spinal deformity (ASD).
Material and Methods: We retrospectively reviewed patients
who underwent ≥ 5-level fusion including the pelvis, for ASD
with a ≥ 2-year follow-up. Using the SRS-Schwab classification
system, patients were classified into three groups according to the
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severity of the preoperative sagittal imbalance: mild, moderate,
and severe. The SRS-Schwab classification consists of three
sagittal modifiers of PI-LL mismatch, SVA, and PT.12 Each
sagittal modifier was graded as 0 (< 10°), + (10 – 20°), ++ (> 20°)
for PI-LLmismatch, 0 (< 40mm), + (40 - 95 mm), ++ (> 95mm)
for SVA, and 0 (< 20°), + (20 - 30°), ++ (> 30°) for PT. Scores
were assigned to each item of the sagittal modifiers, for example,
0 points for grade 0; 1 point for grade +; and 2 points for grade ++.
Based on the sum of the total scores, patients were classified into
three groups: mild (score: 1 or 2 points), moderate (score: 3 or 4
points), and severe (score: 5 or 6 points). No patients had a total
score of 0 point. Postoperative clinical and radiographic results
were compared among the three groups. Results: The study
cohort consisted of a total of 259 patients; 42, 62, and 155 patients
were included in mild, moderate, and severe groups, respectively.
Although the perioperative surgical burden was greatest in the
severe group, there were no significant differences in the inpatient
complication rates among the groups. The postoperative pelvic
incidence minus lumbar lordosis mismatch was greatest in the
severe group, indicating a trend toward under-correction in the
severe group. There were no statistically significant differences in
mechanical failures such as proximal junctional complications
and rod fractures. Clinical outcomes, such as the VAS score for
back pain and the SRS-22 score, were comparable among the
groups.Conclusion: Patients with severe sagittal imbalance were
treated with more invasive surgical methods along with increased
the perioperative surgical burden. However, the final clinical
outcomes were comparable among the groups. Surgical treatment
appears worthwhile, even for patients with severe sagittal im-
balance; however, more rigorous surgical planning is necessary to
achieve optimal sagittal alignment in such patients.
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P129: Evaluating the origins of coronal
malalignment prior to adult spinal deformity
surgery: how does prior lumbar fusion
surgery affect presentation and correction?
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Lawrence Zuckerman1
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Introduction: Coronal malalignment (CM) remains a challenging
problem in adult spinal deformity (ASD) surgery and under-
standing its origins may help with prevention/treatment. In patients
with CM undergoing ASD surgery, we sought to compare those
with prior lumbar fusion surgery to those without regarding the: 1)
lumbosacral fractional curve and 2) major curve contributing.

Materials and Methods: A single-institution, retrospective cohort
study was performed of patients undergoing ASD surgery from
2011-21. Inclusion criteria were: ≥ 5-level fusion, coronal vertical
axis (CVA) > 3 cm, and > 2-year follow-up. Coronal Cobb angles
were divided into proximal thoracic (PT), main thoracic (MT),
thoracolumbar/lumbar (TL/L), and fractional curve. The fractional
curve was measured either from L3/L4/L5-S1. The major curve
was defined as the largest curve.Bivariate statisticswere performed.
Results:Of 58 patients presentingwith preoperativeCM,mean age
was 66.1 ± 14.2, 45 (79.3%) were females, and 17 (29.3%) had
prior lumbar fusion surgery. Mean preoperative CVA was 5.9 ±
2.7 cm. Diagnoses were: degenerative (58.6%), idiopathic (39.7%),
and neuromuscular (1.7%). Of patientsWITH a prior fusion: 11/17
(64.7%) had a preoperative fractional curve > 5° with amean curve
of 8.1 ± 6.4o. Postoperatively, no significant improvement in the
fractional curvewas seen (8.1 ± 6.4o vs. 5.7 ± 6.9o, p = 0.089). The
most common major curve was: TL/L (41.2%), MT (29.4%),
fractional (17.6%), and PT (11.8%). Of patients WITHOUT prior
fusion: 28 (68.3%) had a preoperative fractional curve > 5° with a
mean curve of 11.8 ± 9.1o Postoperatively, there was a significant
improvement in the fractional curve (11.8 ± 9.1o vs. 6.9 ± 6.0, p <
0.001). The most common major curve was: TL/L (87.8%), MT
(7.3%), and fractional curve (4.9%). The fractional curve was more
often the major curve in patients with prior lumbar fusion surgery,
though thisfindingwas not statistically significant (17.6%vs. 4.9%,
p = 0.144). Conclusions: Of patients presenting with preoperative
coronal malalignment, almost one-third had a prior lumbar fusion,
and approximately two-thirds of these patients were fused with a
fractional curve>5°.Of the remaining patientswith no prior fusion,
the fractional curvewas > 5° in over two-thirds, yet themajor curve
was most often the TL/L curve. While the fractional curve was
significantly improved in patients without prior surgery, it was not
significantly improved in patients with prior lumbar fusion surgery.
These results underscore that in patients undergoing ASD surgery
with coronal malalignment, those with prior lumbar fusions had a
fractional curve that was more often the major curve and less often
corrected than patients without prior lumbar fusion surgery.
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P130: Who is discharged home after adult
spinal deformity surgery?
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Metcalf3, Alexander Lyons1, Iyan Younus1, Soren
Jonzzon1, Steven G. Roth1, Amir Abtahi4, Byron
Stephens4, Scott Lawrence Zuckerman1
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Introduction: Patients often require postoperative rehabilitation at
inpatient rehab (IPR) or skilled nursing facilities (SNF) after adult
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spinal deformity surgery; however, discharge to home is often
preferred by the patient and less costly. The current objectives were
to: 1) report the incidence of discharge to home after ASD surgery,
and 2) determine the preoperative and perioperative variables as-
sociated with discharge to home. Materials and Methods: A
single-institution, retrospective cohort study was undertaken for
patients undergoing ASD surgery from 2009-2021. Inclusion cri-
teria were: ≥ 5-level fusion, sagittal/coronal deformity, and 2-year
follow-up. The primary outcomewas discharge home vs. IPR/SNF.
A sub-analysis comparing IPR to SNF was conducted. Bivariate
analysis was performed.Results:Of 221 patients undergoing ASD
surgery with a mean age of 63.6 ± 17.6, 112 (50.6%) were dis-
charged home, 71 (32.2%) were discharged to IPR, and 38 (17.2%)
were discharged to SNF. Patients who were discharged home were
significantly younger (55.7 ± 20.1 vs. 71.8 ± 9.1, p < 0.001) and had
lower incidence of two or more comorbidities (38.4% vs. 45.0%,
p = 0.001). Perioperatively, patients whowere discharged home had
significantly fewer levels instrumented (10.0 ± 3.0 vs. 10.9 ± 3.4,
p = 0.030), shorter operative times (381.4 ± 139.9 vs. 461.6 ± 149.8
mins, p < 0.001), less blood loss (1,101.0 ± 977.8 vs. 1,739.7 ±
1,332. 9mL, p < 0.001), and shorter length of stay (5.4 ± 2.8 vs. 9.3
± 13.9, p < 0.001). The operating surgeon also significantly
influenced disposition status (p < 0.001). When comparing IPR
(N = 71) vs. SNF (N = 38), patients discharged to SNF were
significantly older (74.4 ± 8.6 vs. 70.4 ± 9.1, p = 0.029) and were
more likely to be female (89.5%vs. 70.4%, p=0.024).Conclusion:
Approximately 50% of patients were discharged home after ASD
surgery. Those discharged homer were younger, had fewer co-
morbidities, and underwent less extensive operations with fewer
levels instrumented, shorter operative time, and less blood loss.
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Roussouly types predictors of outcomes?
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Introduction: The Roussouly classification of spinopelvic
alignment is a framework of common healthy variants of lumbar
lordosis that has been expanded to patients with adult spinal
deformity (ASD). In a cohort of ASD patients undergoing surgery,
we sought to: 1) report the postoperative Roussouly Type of each

patient, and 2) determine which postoperative Roussouly type
most prone to mechanical complications and worse postoperative
outcomes. Materials and Methods: A single-institution retro-
spective cohort study was performed for patients undergoing ASD
surgery from 2009-2021. Inclusion criteria were: ≥ 5-level fusion,
sagittal/coronal deformity, and 2-year follow-up. The primary
outcome variable was the postoperative Roussouly type. Retro-
version was defined as pelvic tilt>50% of pelvic incidence.
Postoperative outcomes included mechanical complications, re-
operations, proximal junction kyphosis (PJK), pseudarthrosis, and
patient-reported outcomes measures (PROMs). Results: Of 202
patients undergoing ASD surgery, postoperative Roussouly Types
were Type 1 for 41 (20.3%) patients, Type 2 for 129 (63.9%), Type
3 for 30 (14.9%), and Type 4 for 2 (1.0%). The postoperative
Roussouly classification was not associated with the surgical
parameters of total instrumented levels (p = 0.851), combined
anterior-posterior vs. posterior approach (p = 0.101), number of
interbodies (0.792), procedure time (p = 0.704), estimated blood
loss (p = 0.103), or length of stay (p = 0.957). Furthermore,
postoperative Roussouly types were not associated with me-
chanical complications (p = 0.167), PJK (p = 0.330), rod fracture
(p = 0.188), pseudarthrosis (p = 0.308), reoperations (p = 0.752), or
MCID of PROMs. A sub-analysis found that retroverted Type 2
(N = 88, 68.2%) had similar mechanical complications (70.5% vs.
68.4%, p = 0.819) compared to non-retroverted Type 2. Similarly,
no association was found between retroverted Type 1 (N = 24,
58.5%) and non-retroverted Type 1 in mechanical complications
(70.8% vs. 60%, p = 0.485) or other outcomes. Conclusion: The
postoperative Roussouly classification was not associated with
surgical outcomes in this cohort. This could be a result of most
patients being corrected to similar spinopelvic alignments and not
receiving individualized tailored surgeries.
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Introduction: The Roussouly classification is a framework to
describe normal spinopelvic alignment that has been expanded to
patients with adult spinal deformity (ASD). In a cohort of ASD
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patients undergoing surgery, we sought to apply the Roussouly
classification through the following objectives: 1) determine de-
mographic differences in preoperative Roussouly classification, 2)
compare what surgical procedures are performed on each Rous-
souly type, and 3) identify which preoperative Roussouly type is
associated with suboptimal outcomes.Materials andMethods:A
single-institution retrospective cohort study was performed for
patients undergoing ASD surgery from 2009-2021. Inclusion
criteria were: ≥5-level fusion, sagittal/coronal deformity, and 2-year
follow-up. The primary exposure variable was the preoperative
Roussouly type. Outcomes includedmechanical complications and
minimal clinically important difference (MCID) 30% of patient-
reported outcomes measures (PROMs), which included Oswestry
Disability Index (ODI), Numeric Rating Scale (NRS)-Back/Leg
pain, and EQ-5D. Results: Of 219 patients undergoing ASD
surgery, Roussouly Type 4 patients were younger compared to
Types 1-3 (54.8 ± 18.4 vs. range of means 65.6-67.3, p = 0.014),
with no significant difference in other demographics, comorbidities,
or preoperative PROMs. The preoperative Roussouly types were
not associated with the surgical parameters of total instrumented
levels (p = 0.257), combined anterior-posterior vs. posterior ap-
proach (p = 0.643), number of interbodies (p = 0.334), procedure
time (p = 0.416), or estimated blood loss (p = 0.052). However,
types 2 and 4 were most likely to have a shorter length of stay vs.
types 1 and 3 (5.6 ± 1.9 and 5.2 ± 1.9 vs. 8.5 ± 17.9 and 8.6 ± 6.6,
p = 0.004), with no difference in discharge disposition, mechanical
complications, reoperations, or MCID of PROMs across the four
preoperative Roussouly types. Conclusion: Type 4 Roussouly
patients undergoing ASD surgery were younger, indicating earlier
symptomatic degeneration requiring surgery than Types 1-3. Types
2 and 4 had a shorter length of stay. No other intraoperative and
postoperative differences were seen, perhaps due to similar pro-
cedures being performed on very different spinopelvic
malalignments.
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Introduction: Roussouly classification is used to classify
sagittal alignment, yet little is known how it impacts coronal

malalignment (CM) in ASD surgery. In a cohort of patients
undergoing adult spinal deformity (ASD) surgery, we sought
to: 1) report the rate of CM in each Type of preoperative
Roussouly classification, and 2) determine whether preoper-
ative Roussouly classification is associated with postoperative
CM correction.Materials andMethods: A single-institution,
retrospective cohort study was undertaken for patients un-
dergoing ASD surgery from 2009-21 with 2-year follow-up.
The primary independent variable was preoperative Rous-
souly classification. The primary outcome was CM, defined as
coronal vertical axis (CVA) ≥ 3 cm, in each Roussouly Type.
Secondary outcomes included CM correction. Absolute value
of CVAwas used. Results: Of 218 patients undergoing ASD
surgery with a mean age of 65.8 ± 15.2, Roussouly Type 1 was
observed in 77 (35.3%), Type 2 in 89 (40.8%), Type 3 in 34
(15.6%), and Type 4 in 18 (8.7%). Mean preoperative CVA
was 2.7 ± 2.8 cm and 57 (26.1%) had preoperative CM.
Preoperative CMwas found in 23/77 (29.8%) of Type 1, 22/89
(24.7%) of Type 2, 6/34 (17.6%) of Type 3, and 6/18 (33.3%)
of Type 4, with no significant difference among the four
groups (p = 0.493). No difference was found in preoperative/
postoperative CVA among the four groups (p = 0.291, p =
0.927). Postoperatively, CM was present in 33 (15.1%), 14
(18.2%) in Type 1, 13 (14.6%) in Type 2, 3 (8.8%) in Type 3,
and 3 (16.7%) in Type 4, with no significant differences
among the four groups (p = 0.637). Though patients with Type
4 had the highest CVA correction (3.5 ± 34.0 cm), no dif-
ference was found among Roussouly Types (p = 0.883).
Similarly, though Type 1 had the highest max Cobb angle
correction (32.3 ± 29.6°), no difference was found in max
Cobb angle correction among Roussouly Types (p = 0.597).
Conclusion: In patients undergoing ASD surgery, no dif-
ference was found in CM rate, CVA, or coronal max Cobb
angle correction based on Roussouly types.
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P134: Adjacent segment failure after
multilevel fusion for degenerative spinal
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Introduction: Adjacent segment failure (ASF) is a common-
detected complication following spinal fusion and occurs
throughout the spine (1). The risk of ASF is reported in lit-
erature between 5 and 30% (2) (3) (4). According to the
current literature, the most frequently described risk factor for
ASF following an initial/primary surgical fusion of the spine is
the postoperative alignment (5) (6). But although the
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alignment is still seen as one of the key risk factors influencing
complications as well as the necessity for re-surgical inter-
vention (7), recent studies have placed more attention to
additional patient-related risk factors. Such risk factors include
obesity /body mass index, history of smoking, and certain
medications (8–10). So far, most of these studies have con-
centrated on only one-level spinal fusion, and still little is
known regarding risk factors for adjacent segment failure after
multilevel spinal fusion surgery. We hypothesized that adja-
cent segment degeneration is, in fact, a far more complex and
multifactorial process beyond alignment and thus deserved
more formal statistical analysis.Material and Methods: This
retrospective analysis studied 78 elective multilevel thor-
acolumbar spine fusion patients with minimum of three
motion segment fusion starting from the sacrum rostrally
performed for degenerative disorders between September 1,
2015 and February 28, 2020 and completion of a minimum of
2 years of follow-up. We evaluated the following additional
co/variables outside of alignment parameters:

- patient demographics (age, sex, body mass
index)

- number of fusion levels
- chronic opioid use
- chronic steroid intake
- antimetabolite and cytostatic therapy
- osteoporosis measured by Hounsfield Units

(HU)
- diabetes
- smoking history
- spinal infections
- inflammatory arthropathy
- ankylosing spine disorders
- quantified sarcopenia

Alignment variables were:
- Total coronal alignment
- Total sagittal angle (SVA)
- Lumbar lordosis (LL)
- Thoracic kyphosis (TK)
- T1 slope
- Pelvic incidence (PI)
- LL – PI mismatch calculation

Results: Evaluating the retrieved data, the statistical analysis
revealed an important role of the individual patient risk factors
beyond alignment factors. Compared to the radiographic
parameters, the individual risk factors seem to show even a
higher impact on the risk of adjacent segment failure following
multilevel fusion. Specifically, BMI with an RR of 3.4 and
sarcopenia with a RR of 3.1 exceeded the RR for spinal
misalignment with an RR of 2.2.Conclusion:Wewere able to
provide a substantial impact on how the risk of adjacent
segment failure is influenced be not only alignment, but also
by individual risk factors. These results need further confir-
mation and should be a subject or future research projects. In

our study of 78 carefully screened and comprehensively as-
sessed patients we found a significant preponderance of other
risk factors for early adjacent segment degeneration after
multilevel fusion surgery for degenerative thoracolumbar
conditions. Specifically, a BMI > 35 and a Sarcopenia Index <
0.85 were significantly higher risk factors than patients with
radiographic misalignment. This study confirms the need to
take a more circumspect approach to the imported study of
adjacent segment disease beyond focusing primarily on ra-
diographic parameters.

Degenerative cervical
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P135: Comparison of three grafting options
for anterior cervical corpectomy and fusion :
a retrospective 3-arms case control study

Marc-Antoine Rousseau, Mathilde Gaume, Baptiste
Boukebous, Mohamed Zoghlami, Cédric Maillot

Introduction: The surgical procedure of anterior cervical
corpectomy and fusion (ACCF) achieves foraminal radicular
and central medullar decompression, and spinal stabilization
for staged lesions on two consecutive levels or more. How-
ever, the reconstruction requires a significant amount of bone
graft for replacing the vertebral body. The use of a synthetic
cage with fragmented bone from the former vertebral body has
gradually come to replace the "tri-cortical" one-block struc-
tural autologous bone graft, harvested from the iliac crest.
However, few studies have directly compared the outcomes of
different types of cages. The purpose of this retrospective
study was to compare the radiological outcomes and early
complications of the use of a windowed rectangular cage made
of PolyEtherKetoneEtherKetoneKetone (PEKEKK) re-
inforced with carbon fiber polymer whose particularity is to be
oriented, to the use of a titanium mesh cylindrical cage and to
the use of structural iliac bone graft. Material and Methods:
We compared 3 consecutive historical cohorts of patients
operated from 2013 to 2019. We matched on the number of
corpectomy levels 45 patients with a rectangular oriented
PEKEKK/carbon fiber polymer cage, 15 patients with a ti-
tanium mesh cylindrical cage, and 15 patients with a cortico-
cancellous structural bone graft taken from the iliac crest. The
measured parameters were the restoration of the vertebral
height and cervical lordosis after surgery, as well as the
subsidence of the construct during the follow-up. The revi-
sions related to a failure of the construct were also noted. Two
independent observers assessed the radiologic parameters. All
parameters were measured before (PreOp), immediately after
the surgery (PostOp) and at the last follow-up > 6months (Last
FU). Results: A better - but non-significant - gain of height
after surgery was noted for the PEKEKK/carbon (+8%) or
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titanium cages (+8%) with fragmented vertebral bone in
reference to the iliac crest tri-cortical autograft reconstruction
(+2%, p = 0.119). The mean subsidence at last follow-up was
more important for titanium cages but also non-significant,
with respectively -6% for the PEKEKK/carbon cages, -4% for
the iliac crest tri-cortical autografts, and -10% for the titanium
cages (p = 0.223). Segmental Cervical Lordosis gain was
significant (p < 0.001) and remained stable. Regional Cervical
Lordosis gain and subsidence changes were not significant.
No early revision was noted for the 3 groups.Conclusion: The
use of fragmented vertebral bone autograft within an oriented
PEKEKK/carbon fiber polymer cages is an interesting option
when performing an ACCF. While some improvement in the
radiologic anatomical parameters can be achieved with both
cages compared to the classical iliac bone block, the oriented
PEKEKK/carbon fiber cage seems to lead to less subsidence.
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Introduction:Morphine milligram equivalent (MME) dosing
recommendations were introduced in 2016 by the Centers for
Disease Control and Prevention (CDC) as a guideline for
primary care providers to aid in understanding the cumulative
effect of opioids and the risk associated with long term use in
chronic pain patients. The formula is defined as: Strength per
Unit X (Number of Units/Days Supply) XMME =MME/Day.
Daily dosages of ≥ 100 MME/day are associated with an
almost nine-fold increased risk of overdose. Current general
recommendations endorse the lowest effective dose and ≤ 50
MME/day. We sought to understand how many patients un-
dergoing cervical spinal fusions received opioids at higher risk
doses and which patient demographic and historical factors
could predict this higher risk. Materials/Methods: Retro-
spective analysis was conducted on 237 patients that under-
went one to six level cervical fusion within a multi-center
network over 2 years. All surgeries were conducted in a
hospital system that encourages surgeons to deploy multi-
modal post-operative pain pathways. Average MME/day was
calculated as the sum of qualifying inpatient MMEs admin-
istered divided by the sum of inpatient length of stay (LOS).
14 independent variables were collected from demographic,
clinical and surgical domains and were subject to comparative
analysis. Data was then grouped and coded for logistic

regression analysis. Results: Overall mean MME per day was
67.32 ± 42.34, with a range of 0-188.54 MME/day. “High
MME” was defined as greater than the overall upper quartile
value, 95.02 MME/day. A total of 60 patients were determined
to have “High MME” during their inpatient stay. Patients with
highMMEs were significantly younger than those withMMEs
within normal limits (WNL), 52.87 ± 11.33 vs 59.49 ± 11.94
respectively (p = 0.0002). Patients age ≤ 60 accounted for 70%
(n = 42) of the High MME group. 23.3% were categorized
“young” (25-44 years) and 46.7% were “middle” aged (45-60
years). There were also significant differences between the
two groups in terms of preoperative prescriptions for opioids.
32.3% (n = 32) of patients with High MMEs had an active
preoperative opioid prescription vs 20.3% (n = 28) of those
with MMEs WNL. There we no significant demographic or
intraoperative differences between the groups, nor any sig-
nificant difference in length of stay. When subject to logistic
regression the final optimized model returned a test recall
value of 0.61, identifying age as the only significantly variable
affecting the odds ratio. For each unit decrease in age, risk
increased by 0.48 or 51.9%. Conclusion: Patients with high
MME/day who underwent one to six level cervical fusions
were significantly younger and more likely to have been
prescribed preoperative opioids than cervical fusion patients
with MME WNL. Younger age at the time of surgery sig-
nificantly impacted the risk of high MME. As a result, pre-
operative opioid risk education and mitigation strategies
should be considered for those at risk, especially in the
younger spine population.
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Introduction: The study investigated the effect of T1 slope on
post-operative Sagittal Vertical Axis (SVA) and whether ex-
tension of posterior cervical fusions into the upper thoracic
spine provides improved sagittal balance in comparison to C7
caudal level. Our hypothesis was does extension of posterior
cervical fusions across the cervicothoracic junction lead im-
proved sagittal balance in comparison to C7 caudal level.
Materials/Methods: A database of 327 patients who un-
derwent a three or more level posterior cervical fusion with
two years follow up was created. Two cohorts were created
based on fusion caudal level, those whose fusion terminated at
C7 and those whose fusions extended to T1 or T2. The cohorts
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were then divided again into two subgroups, high T1 slope (>
25°) and low T1 slope (≤ 25°) and subject to comparative
analysis. Results: 224 patients were included in the C7 caudal
cohort and 103 were included in the T1/T2 caudal cohort. The
mean age of C7 and T1/T2 groups were 61 ± 12 yrs and 63.1 ±
12.6 yrs, respectively. Mean BMI of the C7 cohort was 28.9 ±
6.8, and 29.1 ± 5.8 in the T1/T2 cohort. Mean SVA was
significantly higher in patients with high T1 slopes (mean
range 34.2-44.1 mm) as compared to patients with Low T1
slopes (mean range 21-28.9 mm) across all time intervals (pre-
op to 24 months post-op). Additionally, the 25th percentile
SVA of High T1 slopes were greater than the median SVA
values of Low T1 slopes at all intervals. For both the high and
low T1 slope cohorts, patients with a caudal T1/T2 had
comparatively higher SVAvalues than their C7 counterparts at
all intervals despite maintenance of cervical lordosis, however
these differences were not statistically significant. Conclu-
sion: Increased sagittal imbalance was comparatively higher
in patients with > 25° T1 slope ranging across preoperative to
24 months postoperative radiographic measurements. Ex-
tension of the posterior cervical fusion to T1 or T2 did not
improve sagittal balance in patients with high T1 slopes. In
fact, extension of posterior cervical fusions across the junction
lead to increased positive sagittal imbalance. The results of
this study do not support routinely extending posterior cer-
vical fusions into T1 or T2 to improve post-operative sagittal
balance. Longer thoracic extension or other intra-operative
measures must be sought in patients at high risk for sagittal
decompensation.
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Introduction: The role of Physical Therapy (PT) in patients
undergoing surgery for cervical spondylotic myelopathy is
understudied and not well understood. Current literature reports
varied effects on outcomes, and thus post-operative standards of
care neither address nor include PT in post-op posterior cervico-
thoracic fusions. The aim of this study was to analyze when
neck strengthening exercise should be initiated after multilevel
posterior cervical-thoracic fusions. Materials/Methods: Ret-
rospective chart reviewswere conducted between 2016-2020 on
patients who underwent a ≥ 3 level posterior cervico-thoracic
fusion with caudal levels as C7 and T1/T2. Prescription and
completion of PT were study inclusion criteria. Demographic,

clinical, and radiographic data was collected at structured in-
tervals from preoperative to two years postoperative. % im-
provement for cervical lordosis, T1 slope and C2-C7 sagittal
plumbline was compared at 2 weeks and 2 years post-op. Visual
Analog Scale (VAS) for pain and Oswestry Disability Index
(ODI) scores were similarly analyzed. Results: 105 patients
were included in the study and were divided into two cohorts:
those that initiated PT ≤ 6weeks post-op and thosewho initiated
PT > 6 weeks post-op. 58 patients were included in the Early PT
cohort, and 47 were included in the Late PT cohort. Demo-
graphically, the Early PT and Late PT cohorts were similar in
age (62.8 vs 61.1 years, respectively) and predominantly female
(64.5% vs. 67.6%, respectively). No significant difference was
reported between the groups in bodymass index, with a mean of
30.7 for Early PT and 31.2 for Late PT. While both cohorts
showed improvement in radiographic parameters and patient
reported outcomes at 2 years post-op, there were significant
differences in level of improvement between the two groups.
The Early PT group had a comparatively better % improvement
in cervical lordosis (25.2%vs 14.2%);meanT1 slope (-5.6% vs.
-2.6%); and mean C2-C7 sagittal plumbline (-15.2% vs
-11.7%). Patients who started PT ≤ 6 weeks post-op also re-
ported greater VAS % improvement 61.9% vs 41% and Os-
westry Disability Index % improvement 46.3% vs. 29.6% at 2
years post-op. Discussion: Patients who underwent a three or
more-level posterior cervico-thoracic fusion and started PTat or
before 6 weeks post-op exhibited greater radiographic and
patient reported outcomes benefits than those starting PT more
than 6 weeks post-op. The results of this study support the early
initiation of neck strengthening PT in most uncomplicated post-
cervical fusion adult patients.
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Introduction: Cervical spondylosis is a chronic progressive
degenerative disorder with end point being development of
myelopathy. It is a common condition seen in orthopaedic
OPD. Loss of cervical alignment to neutral or kyphosis is an
early radiological marker. Radiological parameters when used
appropriately gives information regarding present condition
and future prognosis of the patient. Cervical spondylosis
though commonly seen,the risk of development of myelop-
athy cannot be known with certainty. In a country with limited
resources and over a billion population, use of radiographs to
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screen for those asymptomatic patients at risk of development
of myelopathy will reduce the financial burden on patients and
that of healthcare system. Materials and Methods: A ret-
rospective study was conducted which included three groups,
group-A with 102 subjects in the age group of 18-30 years
without any cervical complaints to be used as controls, group-
B included 100 patients of symptomatic cervical spondylosis
without myelopathy and group-C included 71 patients diag-
nosed with cervical spondylotic myelopathy. Clinico-
radiological data was collected, analysed and computed.
Results: Mean C2-7 Cobb’s angle in group-A was 14.8° ±
4.8°,7.67° in group-B and -1.66°(kyphosis)in group-C. Mean
cSVA was -21.2mm in group-A, +8.864 mm in group-B
and +24.32 mm in group-C. Mean T1 slope was 24.974° in
group-A, 18.1° in group-B and 13.6° in group-C. T1slope
minus C2-C7 Cobb’s angle value was 10.174° in group
A,10.43° in group B,15.26° in group C.Conclusion:CSM is a
leading cause of cervical myelopathy with good prognosis if
detected & treated early. Our study was aimed to find a way for
selecting those patients of cervical spondylosis who are at high
risk of progression to myelopathy using simple lateral ra-
diographs of cervical spine. Our study showed that T1
slope <18° highly correlated with the development of mye-
lopathy symptoms (Nurick grade ≥ 2) in patients of cervical
spondylosis. These are the candidates for getting MRI, to look
for any actual cord compression and to keep a watch for
development of myelopathy.
Keywords: Cervical spondylotic myelopathy, cSVA, T1
slope, Cobb’s method, Nurick grade
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Background: Various methods were used for stabilization
after corpectomy in subaxial cervical spine. These methods
had multiple issues like collapse, psuedoarthrosis, subsidience
or even extrusion. Now winged expandable titanium cages
(WETC) are available which can effectively address majority
of these issues. Objective: To asses utility of WETC for
stabilization after corpectomy in subaxial cervical pathologies
in various pathologies. Methods and Material: WE retro-
spectively studied 130 patients who were operated at our
institute for cervical corpectomy and stabilization with WETC
for various pathologies. We studied their clinical profile,
postoperative improvement and fusion. Fusion was assessed
with lateral flexion-extension radiographs at six months post
operatively. Results: In our series of 130 patients operated

over a period of 14 years, following pathologies were seen,
spondylotic myelopathy 38.04%, trauma 26.08%, ossification
of posterior longitudinal ligament (OPLL) 23.02%, disco
vertebral osteomyelitis 9.78% and tumor 2.17%. In patients of
trauma improvement depended on severity of injury. Good to
excellent improvement was seen in all other patient groups.
We got good fusion in all the patients.Conclusion:We present
a personal series of 130 patients which illustrates the utility of
WETC in subaxial cervical spine stabilization in various
pathologies which need corpectomy. It is easy to apply, gives
excellent fixation and fusion, can effectively maintain cervical
curvature with very low incidence of complications.
Keywords: expandable cage; cervical myelopathy; corpec-
tomy; OPLL
Key massage: WETC provides excellent stabilization and
fusion in patients who need corpectomy in subaxial cervical
spine. It is easy to apply and has very low complication rate.
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Introduction: Anterior cervical discectomy and fusion
(ACDF) is increasingly used in multilevel degenerative cer-
vical spinal disorders. However, the profile of the anterior
cervical plate often lead to prolonged operation time and
increased incidence of complications such as postoperative
dysphagia, especially in multilevel diseases. Therefore, zero-
profile implant was developed to overcome these setbacks and
has been confirmed to be superior to the traditional cage-plate
in their preliminary practice. However, there is a paucity of
mid- to long-term results of these zero-profile cages in mul-
tilevel cases. In this study, we retrospectively reviewed a series
of cervical spondylotic disorders treated with 3- or 4-level
ACDF using zero-profile anchored cages that were followed
for at least 5 years to investigate the correlation between their
clinical results and radiological outcomes. Material and
Methods: Thirty-four patients aged 54.1 ± 8.8 years (range,
41-64 years) who underwent 3- or 4-level ACDF with zero-
profile anchored cages for degenerative cervical spondylosis
in a single institute between January 2014 and 2016 were
included. Clinical outcomes were assessed using the visual
analogue scale (VAS), modified Japanese Orthopaedic As-
sociation (JOA) scores, and Neck Disability Index (NDI)
preoperatively and postoperatively at the 1-, 2-, and 5-year.
Radiological outcomes including fusion, disc height, subsi-
dence, fused segment angle and cervical lordosis were also
assessed at the same intervals. Results: The mean follow-up
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time was 68 months. All patients had significant recovery of
neurological function. Compared with the preoperative scores,
the postoperative VAS, JOA and NDI scores were improved at
each time point (p < 0.05). The fused segment angle and
cervical lordosis were improved at each follow up time point
after the operation (p < 0.05). All surgical segments were fused
and there were 32 cage subsidence (31.3%) was observed at
the 5-year follow-up. The differences in VAS, JOA scores,
NDI, fused segment angle and cervical lordosis between the 5-
year and the 2-year follow-up were not statistically significant
(p > 0.05). The loss of lordosis was not related to the post-
operative symptoms. Conclusion: ACDF using a zero-profile
anchored cages for multilevel cervical spondylopathy
achieved satisfactory midterm outcomes. Cage subsidence and
the loss of cervical lordosis occurred in the first two years after
surgery, but remained stable afterwards and were not related to
postoperative symptoms.

390
P142: Factors affecting length of stay
following anterior cervical discectomy and
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Introduction: Anterior Cervical Discectomy and Fusion
(ACDF) procedure is a surgical procedure for cervical disc
herniation with symptoms of severe/progressive neurological
deficits, or due to persistent radicular pain. The successful
treatment of cervical disc herniation by ACDF has been
successfully reported in the literature. However, one of the
most important goals besides the success of surgery is to
shorten the length of stay (LOS) to keep patients as com-
fortable and free as possible while preparing for long-term
recovery at home. Many factors play a role both preopera-
tively and intraoperatively which correlate with prolonged
hospital LOS. This paper is to identify factors that contribute
to increasing hospital LOS in patients who have had an ACDF
patients at Cipto Mangunkusumo Hospital, Jakarta.Methods:
Retrospective cohort study of 108 consecutive patients who
underwent elective ACDF at Cipto Mangunkusumo General
Hospital, Jakarta. Data collection and analysis were carried
out on prognostic factors that were thought to increase LOS.
Multivariate analysis to analyze the effect of patient and
hospital characteristics on hospital LOS.Results:A total of 27
patients who met the inclusion and exclusion criteria had
carried out the ACDF procedure at Cipto Mangunkusumo
General Hospital Jakarta for the 2020-2022 period. The age

range was 53.52 ± 1.174 (mean ± SD) with a male pre-
dominancy in 70.4%. As many as 18.5% of patients had a
history of diabetes mellitus and 40% had a history of hy-
pertension. During the surgical procedure the average surgical
time the average lasted 5 ± 1.802 (mean ± SD) hours with an
estimated 25.00 - 850.00 (min - max) blood loss. The duration
of treatment is 5 – 16 (min – max) days. 63% of patients
complained of neck pain, 48.1% radicular pain, 77.8% par-
esthesia, 69.3% hypesthesia, and 69.3% weakness. Compli-
cations experienced in patients were urine infections 37% and
pulmonary complications 29.6%. Multivariate analysis was
carried out to find out which factors significantly influenced
the patient’s hospital LOS. In this study it was found that the
duration of surgery (p = 0.045, logistic regression test), and
urinary complications (0.001 logistic regression test) had a
significant impact on increasing the LOS of patients after
ACDF surgery at RSCM.Conclusion:We found that the most
significant factors that contribute to the increasing LOS in
patients after ACDF surgery at RSCM are duration of surgery
and urinary complications. Neurosurgeons should learn to
manage both factors optimally to reduce LOS. The results of
this study are beneficial for patients, clinicians, and healthcare
facility for better treatment and prognostic outcome.
Keyword: Anterior Cervical Discectomy and Fusion, length
of stay, cervical disc herniation
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rate in single level anterior cervical
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Introduction: According to previous studies, many preop-
erative factors may affect fusion rate after anterior cervical
discectomy and fusion (ACDF), including osteoporosis,
smoking, preoperative T1 slope, and range of motion (ROM).
However, the T1 slope is often difficult to measure because T1
cannot be observed on X-ray film. Thus, this measure only
reflects the overall force lines of the cervical spine and does
not visually reflect the mechanics of the index level. Previous
studies have found that in multilevel ACDF, the caudal level
has a larger slope and slower fusion speed, suggesting that the
preoperative slope may be related to the fusion rate. Fur-
thermore, we have also observed in our clinical work that
patients with a large preoperative segmental slope show
slower fusion speed in single-level ACDF. However, the re-
lationship between segment slope and fusion rate in single-
level ACDF has not been reported to date. Therefore, the
purpose of this study was to explore whether the preoperative
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segmental slope may serve as a predictor of fusion rate.
Methods: Data of consecutive patients with single-level
cervical spondylosis who underwent ACDF between 2011
and January 2019 were retrospectively reviewed. Preoperative
parameters including baseline characteristics, segment slope,
T1 slope, range of motion, intervertebral disk height, and bone
density were evaluated. Data were analyzed using Student’s t-
test, Mann-Whitney U test, χ2 test, Fisher’s exact test, mul-
tivariate logistic regression analysis, and receiver operating
characteristic curve. Results: In total, 253 patients were se-
lected. The mean follow-up was 32.1 months (range 24-99
months). Male sex, body mass index, preoperative segment
slope, T1 slope, operative levels, and osteoporosis or osteo-
penia were associated with non-fusion at an early stage after
surgery. However, no statistically significant difference was
observed at the last follow-up. Multivariate logistic regression
analysis revealed that the preoperative segment slope was an
independent predictor for non-fusion at 3, 6, and 12 months
postoperatively. Osteoporosis or osteopenia was an inde-
pendent predictor of non-fusion at 6 and 12 months postop-
eratively. The area under the curve was 0.874 at 3 months (p <
0.001, cutoff value 10.21°), 0.888 at 6 months (p < 0.001,
cutoff value 14.56°), and 0.825 at 12 months (p < 0.001, cutoff
value 21.08°). Conclusion: Preoperative segment slope can
be used as a predictor of early fusion rate after single-level
ACDF. We determined detailed cutoff values. This study may
help surgeons take measures to promote early fusion in
advance.
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in allograft spacers
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Introduction: Anterior cervical discectomy and fusion
(ACDF) is a widely performed treatment for degenerative
cervical diseases. However, subsidence may occur in some
patients due to nonunion or delayed union at the graft site, and
it is associated with a poor prognosis. Despite numerous
studies on subsidence following ACDF, accurate and timely
diagnosis of this complication remains difficult.Material and
Methods: Patients who underwent 1- to 3-level ACDFwith an
allograft intervertebral spacer and anterior cervical plate
placement between January 2016 and December 2020 with a
follow-up period of > 1 year were enrolled. We divided each
allograft implant according to the level and location (3rd, 2nd,
and 1st floors) of the fusion. The Cobb’s angle, range of motion
(ROM), interspinous distance (ISD) and total intervertebral
height (TIH) at the operated level were measured on the

preoperative and 1-year postoperative radiographs. Computed
tomography (CT) was performed preoperatively and 1-year
postoperatively to measure the degree of bridging bone
growth and allograft resorption. The bone density in the spacer
was measured in pixels. To assess the diagnostic accuracy of
three commonly used radiographic fusion criteria and CT for
the quantification of bone bridging, correlations between bone
density according to the number of surgical levels and relative
allograft location were analyzed. Results: Fifty-two patients
(mean age, 53.54 years; 73.08% men) were included in the
study. After multi-level ACDF, the TIH reduction tended to
gradually increase caudally. The generalized estimating
equation (GEE) model revealed that TIH reduction at the
lowest location (1st floor) was significantly greater than that at
the highest location (3rd floor) (p = 0.01). In contrast, ISD and
ROM showed no differences according to implant location. In
the GEE analysis, the bone density of the allograft on the 3rd

and 2nd floors at 1 year postoperatively was significantly
higher than that on the 1st floor (p < 0.01 and p < 0.01, re-
spectively).Conclusion:Allograft resorption tends to be more
severe in multi-level surgeries and in caudally placed allo-
grafts. In patients with plate fixation-enhanced ACDF, ROM
and ISD underestimated the micro-motion-induced delayed
bone fusion. By measuring the pixels of bone density using
follow-up CT scans, allograft resorption and resulting sub-
sidence can be detected and predicted more precisely.

591
P145: Does cervical flexibility affect clinical
outcomes in patients undergoing multi-level
posterior cervical fusions?

Eeric Truumees1, Devender Singh1,1, Ashley Duncan1,
Cortney Matthews2, Matthew Geck1, John Stokes2

1Spine, Ascension Texas Spine and Scoliosis, Austin, USA
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Introduction: Standing multi-view X-rays and MRIs/CTs are
standards of care in preoperative planning for patients undergoing
cervical fusions. However, the positioning of the patient varies
between the two different types of imaging. When positioned for
an MRI/CT, the patient is supine, and the neck bolstered or
supported. Whereas for standing X-Rays, the patient adopts their
native posture and head alignment. This creates a discrepancy in
values of radiographic measurements when comparing film to
scan. The purpose of this study was to quantify and compare the
imaging measurements between the two imaging modalities and
determine if the degree of cervical flexibility had an impact
clinical outcome. Materials/Methods: This retrospective study
assessed 227 adult patients who underwent a three or more level
posterior cervical fusion. Data collected included demographics,
smoker status, radiographic measurements (T1 Slope, C2-C7
Lordosis, C2-C7 Sagittal Vertical Axis) from both XR films
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and MRI/CT scans, surgical and complication, as well as patient
reported outcome measures for pain (Visual Analog Scale, VAS)
and disability (Oswestry Disability Index, ODI). For each mea-
surement technique, three cohorts were created based on distri-
bution of the Δ between XR and MRI/CT values. Finally, the
effect of demographic variables on measurement Δ was assessed.
Results: Overall, the cohort (n = 227) was 53.7% female, with a
mean age of 63 ± 13 years and BMI of 28.93 ± 6.6, 44% were
never smokers. The most frequently treated (42.3%) spinal levels
were C3-C7. Median Δ T1 Slope was 9°, with a range of -1° to
45°. T1 Slope cohorts: Group I with a Δ of < 4°; Group II ≥ 4°
to < 15°; Group III ≥ 15°. Significant differences betweenGroup I
and Group III existed in VAS (4.19 and 6.59, respectively) and
ODI (35.4 and 45.9, respectively). For Δ C2-C7 Lordosis, the
medianΔ value was 4°, with a range of -11° to 44°; Group I had a
Δ lordosis of < 2°; Group II≥ 2 to < 7°;Group III≥ 7°. Significant
differences between Group I and III existed in VAS (4.6 and 6.3,
respectively) and ODI (36.7 and 45.5, respectively). Median Δ
C2-C7 SVA was 14.37 mm, with a range of 37.6 mm to
110.2 mm. SVA Group I had a Δ of < 7.87 mm; Group II ≥
7.87 mm to < 27.82 mm; Group III ≥ 27.82 mm. There were
significant differences betweenGroup I andGroup III in VAS (4.8
and 6.4, respectively) and ODI (34 and 45.6, respectively).
Revision and complication rates positively correlated with in-
creased Δ measurement. ANOVA analysis of the effect of age,
sex, gender, BMI and smoking status on each measurement
technique demonstrated age having a significant effect on Δ C2-
C7 SVA (p < 0.05). Conclusions: Larger Δ or cervical flexibility
between XR andMRI/CTmeasurements are positively correlated
with higher complication and revision rates. Patients with greater
incidences of cervical flexibility reported significantly higher pain
and disability scores compared to those with lower measurement
Δ. Age was found to significantly impact Δ SVA measurement.
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P146: Subaxial cervical fixation with lateral
mass screws - A variant technique
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Introduction: The technique of fixation with lateral mass
screws is a biomechanically effective management option for
various pathologies of the subaxial cervical spine. The

commonly known techniques include Magerl, Anderson, An,
and Roy Camile, with the main differences lying in the entry
point, divergent direction, and caudocephalic angulation of the
screw placement. Material and Methods: The "20 de
Noviembre" technique involves an entry point in the lower
inner quadrant with a caudocephalic angulation of 50° and a
30° divergence. Preoperative planning is performed using
tomography to obtain screw measurements, and intraoperative
guidance is provided by placing the aspirator at the theoretical
exit point. Results: Adaptations in subaxial cervical lateral
mass fixation techniques have demonstrated success in pre-
serving neural and vascular structures. The proposed "20 de
Noviembre" technique shows promising results in maintaining
neurovascular integrity. Current statistics, following a review
of cases from the last two years, suggest success rates are
closely related to the surgeon’s experience. Conclusion: The
"20 de Noviembre" technique for subaxial cervical lateral
mass screws offers promising prospects for improving cervical
spine stability. Its theoretical foundations and initial results
support its effectiveness. Interdisciplinary collaboration and
the integration of technologies such as augmented reality are
essential for advancing medical techniques for the benefit of
patients.

688
P147: Partial uncinatectomy combined with
anterior cervical discectomy and fusion for
the treatment of one-level cervical
radiculpathy: analysis of clinical efficacy and
sagittal alignment

Haimiti Abudouaini1, Hao Liu2, Beiyu Wang2

1Department of Spine Surgery, Honghui Hospital, Xi’an Jiaotong
University, Xi’an, China
2Department of Orthopaedics, Sichuan University West China
Hospital, Chengdu, China

Background: Biomechanical studies have demonstrated that
uncovertebral joint contributes to segment mobility and sta-
bility to a certain extent. Simultaneously, osteophytes arising
from the uncinate process are a common cause of cervical
spondylotic radiculopathy (CSR). For such patients, partial
uncinatectomy (UT) may be required. However, the clinical
efficacy and sagittal alignment of partial UT during anterior
cervical discectomy and fusion (ACDF) have not been fully
elucidated. Methods: A total of 87 patients who had un-
dergone single level ACDF using a zero-profile device from
July 2014 to December 2018 were included. Based on whether
the foraminal part of the uncovertebral joint was resected or
preserved, the patients were divided into the ACDF with UT
group (n = 37) and the ACDF without UT group (n = 50).
Perioperative data, radiographic parameters, clinical out-
comes, and complications were compared between the two
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groups. Results: The mean follow-up was 16.86 ± 5.63 and
18.36 ± 7.51 months in the ACDF with UT group and ACDF
without UT group, respectively (p > 0.05). The average
preoperative VAS arm score was 5.89 ± 1.00 in the ACDF
with UT group and 5.18 ± 1.21 in the ACDFwithout UT group
(p = 0.038). However, the average VAS arm score was 4.22 ±
0.64, 4.06 ± 1.13 and 1.68 ± 0.71, 1.60 ± 0.70 at 1 week post
operation and at final follow up, respectively, (p > 0.05). We
also found that the C2-7 SVA and St-SVA at the last follow-up
and their change (last follow-up value� preoperative value) in
the ACDF with UT group were significantly higher than
ACDF without UT group (p < 0.05). No marked differences in
the other cervical sagittal parameters, fusion rate or compli-
cations, including dysphagia, ASD, and subsidence, were
observed. Conclusions: Our result indicates that ACDF using
a zero-p implant with or without partial UT both provide
satisfactory clinical efficacy and acceptable safety. However,
additional partial UT may has a negative effect on cervical
sagittal alignment.
Keywords: anterior cervical discectomy and fusion; un-
cinatectomy; uncovertebral joint; sagittal alignment; cervical
spondylotic radiculopathy
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P148: Vertebral ankylosis is associated with
poorer cervical paraspinal muscle health
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Introduction: Spinal disorders such as ankylosing spondylitis
(AS) and diffuse idiopathic skeletal hyperostosis (DISH) are
associated with ankylosis of the vertebrae, which can lead to
spinal stiffness and back pain. The biomechanical changes
secondary to vertebral ankylosis can predispose patients to
spinal deformity, degeneration, and fractures (Britto 2018).
The potential influence of vertebral ankylosis on paraspinal
muscle health has not been previously investigated, however,
recent literature has correlated paraspinal muscle health with
functional outcomes in spine patients (He 2023). Therefore,
investigating this topic may provide additional insight into the
complex pathophysiology of vertebral ankylosis. Material
andMethods: Retrospective review of a consecutive series of
patients with degenerative cervical spine disease. Patients with
confirmed diagnoses of AS or DISH were identified and
matched with patients without AS or DISH based on age, sex,
and body mass index. Radiological muscle health measure-
ments were performed on axial T2-weighted MRI at all in-
tervertebral levels between C2 and T1. Bilateral cross-
sectional areas (CSA) of the cervical deep flexors (DF) and
deep extensors (DE) were measured. The degree of muscle

fatty infiltration was assessed by applying the Goutallier
classification. Muscle health measurements were compared
between the two matched cohorts.Results: Seventeen patients
with diagnosis of AS or DISH were matched with 17 patients
without AS/DISH diagnoses. Compared to the control group,
patients with vertebral ankylosis had smaller DE CSA at C2-
C3 (351.3 vs. 590.2 mm2, p = 0.048), C4-C5 (327.6 vs.
572.4 mm2, p = 0.027), C5-C6 (360.6 vs. 554.0 mm2, p =
0.039), and C6-C7 (441.1 vs. 644.7 mm2, p = 0.033). There
was no significant association between vertebral ankylosis and
DF CSA at any level between C2-T1 (p > 0.05). Additionally,
patients with vertebral ankylosis had higher average Gou-
tallier grades at C5-C6 (2.92 vs. 1.85, p < 0.001) and C7-T1
(3.23 vs. 2.02, p < 0.001). Conclusion: Vertebral ankylosis
was found to be associated with worse cervical paraspinal
muscle health at multiple intervertebral levels. On average,
patients with diagnoses of AS or DISH were found to have
smaller CSAs of cervical DE muscles. Vertebral ankylosis was
also associated with greater amounts of paraspinal muscle
fatty infiltration, particularly at the lower cervical levels.
These findings highlight a potential link between vertebral
ankylosis and paraspinal muscle health. Additional analyses
including greater sample sizes are warranted to confirm these
findings.
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P149: Surgery for non-inflammatory
degenerative atlantodental instability:
operative strategy and clinical outcome in
36 patients

Vicki Butenschön1, Raimunde Liang1, Bernhard Meyer1
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Introduction: Patients suffering from C1-C2 instability with
spinal cord compression may suffer from burdening neck pain
and myelopathy, reducing their mobility and quality of life.
Formerly known as a distinct entity in rheumatoid arthritis,
C1-C2 instability may occur due to severe degenerative ar-
throsis in older patients without being caused by former au-
toimmune or inflammatory factors. Material and Methods:
We retrospectively assessed all patients undergoing C1-2
stabilization for symptoms and radiographical signs of C1-2
instability with a retrodental pannus in our neurosurgical
department from January 2012 to December 2021. We ex-
cluded all patients with inflammatory diseases. Radiological
parameters, surgical data, and clinical follow-up data were
retrieved from our records to investigate the clinical outcome.
Results: In total, we included 36 patients for further analysis.
The mean age was 72 years. All patients underwent C1-2
fixation with a fusion of the C1-C2 joint, and 61% underwent a
decompression via C1 laminectomy for clinical symptoms of

Abstracts 439S



myelopathy. The median mJOA score improved from 14/18
preoperatively to 15/18 after surgery and a score of 16/18 at a
median follow-up of 3 months. The mean preoperative at-
lantodental distance was 2mm. 71% of the patients improved
clinically after surgery, 29% remained stable, and 9.7% de-
teriorated at follow-up. The overall complication rate was low
at 8.6%, including two asymptomatic vertebral artery injuries
and one CSF leakage. Conclusion: C1-C2 fixation achieved
satisfying results in our large series of patients suffering from
non-inflammatory atlantoaxial instability. Patients suffering
from neck pain and symptoms of myelopathy improved until
follow-up with the posterior approach.
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P150:Why does it hurt?Why doesn’t it hurt?
In particular Keegan Palsy Symptoms
associated with C5 palsy of cervical
spondylosis and rationale for its surgical
treatment

Takahiro Iizuka1, Toyohito Iwami1, Tokuji Kashiro1,
Hiroshige Debata1, Tetsuro Takai1
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Introduction: Patients come to the clinic with sudden onset of
a dropped arm often necessary to differentiate pathologies
because C5 palsy isn’t associated with sensory symptoms.
This is widely called Keegan palsy. In those patients, we
require differentiation between C5 palsy, brain disorders,
motor neuron diseases, and others. We discussed the patho-
logical state and the cause of the difficulty in making a de-
finitive diagnosis. Subjects and Methods: The subjects were
6 patients with C5 palsy that occurred with degenerative
changes during the 10-year from 2013, who were treated
surgically without improvement more than 3 months after
onset. All patients complained of difficulty in raising the upper
limbs. Although they complained of elbow flexion disorder
and/or mild numbness, they did NOT complain of radiating
pain like a cervical hernia. Results: # 1: Image Findings

1. Radiography: Only mild degenerative changes in the
Luschka joint with osteophyte.

2. MRI: Three cases of spinal canal stenosis were found in
our series. The problem is in particular poor MRI res-
olution in the cervical spine especially in the parasagittal
plane at the C4 -6 level to evaluate foraminal stenosis.

3. Myelography and axial CTmyelography have a similar
amount of information. However, in the reconstructed
Coronal view on CT myelography, the deformative
changes in the Luschka joint and the osteophytes in the
intervertebral foramen can be identified, which is quite
useful for finding pathological change.

# 2 Symptoms: C5 palsy (Keegan Paly) is commonly acute
onset without other symptoms (pain and/or numbness). Is it a
physical disorder in which neurological damage occurs only in
the C5 Motor Segment? The causes of pain induction are (1)
direct encroachment of pain receptors and (2) Dorsal Root
Ganglia irritation, but C5 palsy occurs in the cervical spinal
canal without impairment of the C5 Sensory Segment. Just
after it branches from the cord, the rootlets join and exit the
intervertebral foramen, which forms DRG and migrates to the
peripheral nerve. If there could be a condition in which the
anterior rootlet was only damaged in the dura of the canal,
none of the six patients experienced NO myelopathy, and NO
pain/NO sensory disturbances. It was a unique condition in
which only the anterior rootlet derived from C5 was damaged
in a tiny space. C 4/5 anterior fixation was performed in order
to enlarge C4/5 foramen, and within 1 -2 months after surgery,
all patients were able to elevate their arms. Discussion: We
experience C5 palsy as a unique first symptom, it does NOT
accompany pain. The diagnosis is more essential. This con-
dition can be identified in the CT coronal view over a narrow
range from the DRG to the spinal canal. Enlargement of the
foramen with anterior fixation of C 4/5 solved the foraminal
stenosis and the motion irritation. The palsy has improved in
all cases. Above all, it is crucial to scrutinize the disease state
and ultimately select a treatment method. we are convinced
that C4/5 anterior fixation is the right choice, good results will
always be obtained.
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P151: Clinical efficacy of single-open door
laminoplasty for multilevel cervical
spondylotic myelopathy and
morphology analysis
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Objectives: To investigate the clinical efficacy of single-open
door laminoplasty for multilevel cervical spondylotic mye-
lopathy. Anderson using the JOA score and postoperative
MRI images to analyze the factors leading to different post-
operative efficacy. Methods: 39 patients were successfully
followed up. They are divided in two groups duo to the
postoperative MRI sagittal images. The ‘free group’ contains
patients without spinal cord compression while the ‘contact
group’ contains patients with spinal cord compression. Pa-
tients’ data such as age, gender, duration of disease, causes of
spinal cord compression, preoperative and postoperative JOA
score and JOA improvements were recorded; Other data such
as preoperative postoperative cervical curvature, activity of
cervical vertebra, the occupation rate of the spinal canal and
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the diameter of compression were recorded as well. Results:
There were no significant differences in the age, follow-up
time and preoperative JOA score between two groups (p >
0.05). The postoperative JOA scores of the two groups were
all superior to those before operation (p < 0.05). The im-
provement rate of JOA in group Free was better than that of
Contact group, and there were statistical differences between
the prevalence of OPLL and between the duration of disease of
the two groups (p < 0.05). The maximum diameter of the
anterior compression, the average rate of vertebral canal in-
vasion between the two groups are statistically different (p <
0.05). Correlation analysis showed that the postoperative JOA
improvement rate is relate to the following factors: duration of
disease, preoperative cervical curvature and the maximum size
of the anterior compression, the occupation rate of spinal
canal, preoperative cervical activity. Superior correlation with
preoperative and postoperative patients with spinal cord (p <
0.01). Regression equation was obtained for the above data. In
the final regression equation, the rate of postoperative JOA
improvement was related to the duration of disease and the rate
of preoperative spinal canal occupation. Conclusions: Cer-
vical posterior single open-door laminoplasty surgery is an
effective way for the treatment of multi segmental cervical
spondylotic myelopathy.Postoperative improvement rate was
closely related to the patients’ preoperative morbidity and the
spinal canal occupation rate. Patients with less spinal canal
occupation rate would be better after operation.
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P152: Zero-profile screw-locking stand alone
spacer (Titanopeek) for treatment of
cervical degenerative disc disease and
avoiding adjacent segment disease

Dimitar Haritonov1
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Introduction: Screw-locking stand-alone cages have in-
creasingly been used in anterior cervical discectomy and
fusion (ACDF) for cervical degenerative disc disease
(CDDD). We studied clinical and radiological outcomes of
patients who underwent zero-profile screw-locking spacer
(Titanopeek) – assisted ACDF without anterior plate fixation
in cervical degenerative disc disease for prevention of adjacent
segment disease (ASD). Material and Methods: Thirty five
patients (69 segments - 10 single level, 18 - two levels, 5 -
three levels and 2 - four levels ACDF) suffering from cervical
degenerative disc disease with various symptoms, such as
radiculopathy, myelopathy, or both, were retrospectively
evaluated. The cervical degenerative disc disease (including
spinal canal stenosis - mono or multisegmental, disc hernia-
tion, lost of cervical lordosis) was confirmed by plain

radiographs, CT scan and magnetic resonance imaging. The
patients underwent radiological evaluation to assess cervical
lordosis, intervertebral height, OPLL. Clinical assessment was
graded using a visual analog scale, Modified Japanese Or-
thopedic Association score, and the Neck Disability Index.
Results: There were 69 levels of surgery - 10 single level, 18 -
two levels, 5 - three levels and 2 - four levels ACDF). In the
postoperative period, our study revealed significant im-
provement in the clinical outcome. The cervical curvature and
intervertebral height were significantly improved at 18-
months follow-up (p < 0.05). The fusion rate was 100%
(filled with glassbone), whereas no subsidence occurred.
There was only one case of mild dysphagia, which resolved in
less than 2 weeks. The 18 months follow-up showed only 2
patients (5.71%) with evidence for adjacent segment disease
(ASD) - no clinical, only radiological signs.Conclusion: This
study indicates that zero-profile screw-locking spacer (Tita-
nopeek) in the treatment of cervical degenerative disc disease
provides improvement of clinical outcomes, restoration of
lordosis, high fusion rate, and low incidence of dysphagia.
However, radiological evidence for adjacent segment disease
occurred in 5.71% of cases, but did not cause clinical
symptoms.
Keywords: zero profile cervical cage, screw-locking stand
alone cervical cage, cervical degenerative disc disease
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Introduction:Cervical spine injuries with underlying cervical
myelopathy pose a significant clinical challenge, as they have
the potential to lead to substantial neurological impairments
and unfavorable outcomes, even when caused by low-energy
trauma. This case series seeks to analyze the clinical pre-
sentation, treatment approaches, and resulting outcomes of
patients admitted with this particular diagnosis.Material and
Methods: A retrospective analysis was conducted on four
male patients admitted to our institution with a diagnosis of
cervical spine injury with underlying cervical myelopathy.
The mean age of these patients was 59 years old. All cases
were a result of low energy trauma. Among them, three pa-
tients had incomplete Spinal Cord Injury ASIA B, while one
patient presented with complete Spinal Cord Injury ASIA A.
Visual Analog Score (VAS) for all patient average at around 5-
7. Imaging revealed spinal cord stenosis with spondylitic
changes, along with the presence of Ossification of Posterior
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Longitudinal Ligament (OPLL) and cord edema in all cases.
Treatment commenced with high dose Intravenous Cortico-
steroid. All patients underwent Immediate Posterior De-
compression and Stabilization. Results: Two patients
survived and demonstrated good neurological progress. Ini-
tially, both patients were classified with ASIA B for their
spinal cord injury. However, postoperatively, they both
achieved an advancement to ASIA D. Their postoperative
VAS scores ranged from 0-2. The remaining two patients
passed away due to Hospital Acquired Infection. Conclusion:
This case series highlight the severity of spinal cord injury
even when caused by low-energy trauma in patients with
underlying cervical myelopathy. The use of high dose corti-
costeroids and surgical intervention proved to be effective in
improving neurological outcomes. Vigilant postoperative
care, good rehabilitation program and infection prevention is
crucial to achieve favourable outcomes.
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irreducible atlantoaxial dislocation: a
retrospective study of 37 patients

Feng Li1

1Orthopaedics, Tongji Hospital of Tongji Medical College of
Huazhong University of Science and Technology, Wuhan, China

Introduction: Irreducible atlantoaxial dislocation (IAAD) has
been challenging for surgeons. Various methods have been
used to treat IAAD, but no consensus has been reached.
Although widely applied, transoral approach is accompanied
with high morbidity and mortality. Anterior retropharyngeal
approach could be an alternative method with several ad-
vantages relative to transoral approach. This study aimed to
retrospectively analyze efficacy and safety of anterior retro-
pharyngeal releasing and posterior fixation for IAAD. Ma-
terial and Methods: From March 2010 to May 2020, a total
of 37 patients diagnosed with IAAD underwent anterior
retropharyngeal release and sequential posterior instrumented
fusion in our department. Atlantoaxial release was gained by
resecting the scar, ligament and interarticular osteophyte
around atlantoaxial articular through Smith-Robinson ap-
proach. The operation time, blood loss, post-operation hos-
pital stay and peri-operation complications were
retrospectively recorded. Clinical outcomes were assessed by
Japanese Orthopedic Association (JOA) score, and radio-
logical reduction by atlantodental interval (ADI) and cervi-
comedullary angle (CMA). Results: The series included 26
males and 11 females with a mean age of 48.0 ± 18.7 years
(range, 18-79 years). Average follow up duration was 40.8 ±
12.4 months (range, 24-72 months). The pathology of IAAD
included 12 cases of nonunion of odontoid fracture, 10 cases

of os odontoideum, 12 cases of occipitalisation of C1, and 3
cases of rheumatoid arthritis. Occipitocervical fixation was
performed in 14 patients and C1-2 pedicle screw fixation in 23
patients. The mean operation time was 215.6 ± 41.5 min
(range, 150-300 min) with a mean blood loss of 246.5 ±
123.7 ml (range,100-600 ml). All patients discharged home
with a mean post-op hospital stay of 6.6d ± 1.5 (range, 4-10d),
without deteriorated neurological function. The JOA signifi-
cantly improved from 9.94 ± 1.53 pre-op (range, 7-12) to
14.69 ± 1.13 post-op (range, 12-16) (p < 0.001). 29 patients
had anatomic reduction while 8 had partial. The mean ADI
significantly decreased from 9.94 ± 1.01 mm (range, 8.4-
11.6 mm) to 3.03 ± 0.45 (range, 2.0-3.6 mm) post-operation
(p < 0.001). The CMA significantly improved from a mean
pre-op angle of 125.50 ± 5.37° (range, 117-133) to a mean
post-op angle of 149.25 ± 4. 23° (range, 141-158) (p < 0.001).
2 patients suffered cerebrospinal fluid leakage when releasing
the ligament around odontoid process, which successfully
treated by continuous lumbar subarachnoid drainage. Be-
sides,6 patients suffered dysphagia and hoarseness, and 5
relieve within 3 months completely. Only 1 patient suffered
nonunion and subsequent reduction loss at 1 year follow up
with recurrent myelopathy. Then trans-oral odontoidectomy
and fixation was performed with postoperative neurological
improvement. No hardware failure occurred during the
follow-up duration. Conclusion: This series prove the safety
and efficacy of anterior retropharyngeal release for reduction
of IAAD. Anterior retropharyngeal release could remove the
pathological factors hindering reduction of atlantoaxial dis-
location effectively without major complications. Retro-
pharyngeal release and posterior instrumented fusion are a
alternative method for IAAD.
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Introduction: Previous research has proven that smoking is
highly detrimental to overall health and is associated with
several diseases including, but not limited to, respiratory
disease, cancer, and cardiovascular disease. Furthermore,
research has shown that smoking is a significant risk factor for
poor surgical outcomes following spine surgery. Nevertheless,
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some researchers have disputed such findings and did not find
a relationship between smoking and adverse surgical out-
comes. The objective of this study was to assess the clinical
and radiographic outcomes of smoking status when patients
are treated with porous titanium coated polyether-ether-ketone
(ProTi) interbody fusion devices for degenerative cervical
spine conditions. Materials and Methods: Institutional Re-
view Board approval was obtained to perform a retrospective
and prospective registry gathering data on subjects treated
with ProTi interbody fusion devices to correct degenerative
spine conditions. Subjects were divided into three categories:
non-smoker, ex-smoker, and current smoker. Subjects were
then evaluated for clinical healing and radiographic fusion.
Patient reported outcome measurements (PROMs), including
the Neck Disability Index (NDI) and Visual Analog Scale
(VAS), assessed patient functionality and pain before and after
treatment in a subset of subjects. Statistical significance was
calculated between pre-operative and final post-operative
measurements using a two-tailed, paired T-test with signifi-
cance set at p < 0.05.Results: Included in the analysis were 54
patients who underwent a 1-level, 2-level, or 3-level fusion,
with 28 (51.85%) non-smokers, 16 (29.63%) ex-smokers, and
10 (18.52%) current smokers. Radiographically, non-smokers
achieved a mean time to fusion of 12.25 ± 6.73 months,
whereas ex-smokers achieved a mean time to fusion of 10.56 ±
7.90 months, and current smokers achieved a mean time to
fusion of 12.05 ± 4.89 months. A subset of patients (N = 25)
completed PROMs at pre-operative and final clinic visits.
Non-smokers demonstrated significant improvement in NDI
(p = 0.017) scores, VAS neck scores (p = 0.004), and im-
provement in VAS right upper extremity (p = 0.151) and left
upper extremity scores (p = 0.064), although not statistically
significant. Alternatively, former and current smokers had no
statistically significant improvement in PROMs although ex-
smokers had a trend in improved NDI (p = 0.066) and VAS
upper extremity scores (p = 0.087). Additionally, ex-smokers
and current smokers reported higher post-operative compli-
cations: 3 patients (1 ex-smoker, 2 current smokers) (5.5%)
had subsidence, 2 patients (1 ex-smoker, 1 current smoker)
(3.7%) had adjacent level disc disease (1 patient required
revision surgery), and 1 patient had dysphagia (current
smoker) that resolved by 3.5 months post-operative. Con-
clusion: Results suggest that smoking status does not nega-
tively impact the mean time to fusion when patients are treated
with ProTi interbody fusion devices for degenerative spine
conditions. The porous titanium coating has been shown to
accelerate bony deposition preclinically and may encourage
osseointegration supporting fusion outcomes. However, for-
mer and current smokers did not have a statistically significant
improvement in pain or functionality scores and were more
likely to develop post-operative complications. While ProTi
interbody fusion devices can support successful outcomes in
patients at risk for impaired bone healing, including smokers,
patient education on the risks associated with smoking is
important to support the best clinical outcomes.
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Introduction: This study aimed to assess the rate of postoper-
ative fever in cervical fusion patients and evaluate its impact on
readmission rates, length of hospital stay, healthcare utilization,
and rates of revision surgery.Material andMethods: This study
was conducted at an urban academic medical center by ten
fellowship-trained spine orthopaedic surgeons. The electronic
medical record was retrospectively reviewed for patients who
underwent elective cervical fusion procedures utilizing either a
combined anterior and posterior approach or posterior only
approach from 2016 to 2021. Revision procedures for adjacent-
level or recurrent same level disease were also included, all other
revision cases were excluded. Cases related to trauma, infection,
malignancy, staged anterior and posterior procedures, or in-
complete temperature documentation were excluded. Patient
data, including demographics, comorbidities, surgical indica-
tions, operative details, and length of hospital stay, were col-
lected. Readmission rates within one year of surgery were also
documented. Patients were categorized into "No-Fever" (no
documented fever) and "Fever" (documented postoperative fe-
ver) groups, with postoperative fever defined as a temperature >
100.4°F. Additional temperature-related data and medical tests
ordered in response to fever were documented. Patients with
identified feverswere propensity-matched to thosewithout fevers
based on sex, age, BMI, diabetes, smoking status, and levels
fused posteriorly. Bivariate analyses employed chi-square or
Fisher’s exact test for categorical variables, and t-test or Mann-
Whitney U-test for continuous variables. Results: Among 884
patients, 54 (6.1%) developed postoperative fever during their
hospitalization. After propensity matching, the fever group was
compared to 108 fever-free patients. No significant differences
were found in demographics, comorbidities, surgical details, or
preoperative diagnosis between the two groups. Likewise, there
were no significant disparities in preoperative diagnosis, primary
vs. revision procedures, surgical approach, number of fused
levels, or operative duration. Patients with postoperative fever
had an average hospital stay that was significantly longer than the
no-fever group (5.14 days vs. 3.17 days, p = 0.001). Fever
workup included various tests, but only 14.8% of tests conducted
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identified an underlying cause for the fever. In other words,
within the "Fever" group, only 7.4% of patients had a discernible
reason for their postoperative fever, with infection found in only
1.9% of patients. The "Fever" group had a significantly higher
mean number of chest radiographs ordered per patient compared
to the "No-Fever" group (0.33 vs. 0.05, p = 0.006). The two
cohorts showed similar numbers of blood cultures, urine cultures,
or vascular ultrasounds per patient. White blood cell counts did
not significantly differ between the groups. There were no
significant differences in readmission incidence (p = 0.316) or
time to readmission (11.8 days vs. 24.8 days, p=0.395) between
the groups. Conclusion: Postoperative fever following cervical
spine surgery is relatively common but rarely indicates infection.
It leads to extensive diagnostic workups and longer hospital stays
without increasing readmission rates. This study underscores the
need for a more focused and cost-effective approach to evalu-
ating postoperative fever, suggesting that early discharge may
reduce healthcare costs without compromising patient safety.
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Introduction: Using cervical collars after cervical fusion post-
operatively has been used to immobilize the neck with the
proposed benefits of relieving postoperative pain and improving
patient comfort. However, the scientific literature on the clinical
use of collars after anterior cervical decompression and fusion
(ACDF) remains controversial. This study aims to determine the
effect of no-collar versus collar on patient-reported outcome
measures (PROMS) after ACDF surgery. Material and
Methods: After obtaining Institutional Review Board approval,
we retrospectively identified patients at a single tertiary-referral
care center undergoing ACDF surgeries between 2017-2022.
Patients were grouped into no collar and soft or hard collar use.
Patient demographics, surgical characteristics, and outcomes
were collected from the institution’s electronic medical records.
Patient-reported outcomemeasures (PROMs) preoperatively and
postoperatively at 3 months, 6 months, and 1 year, including
VAS neck/arm score, Neck Disability Index (NDI), mental health
component score (MCS-12), and physical component scores
(PCS-12) of the short form-12 survey and Modified Japanese
Orthopedic Association (mJOA) were analyzed. ΔPROMS were

calculated by subtracting postoperative from preoperative values.
Bivariate analysis was analyzed by comparing both groups and
multivariate linear regressions were used to identify factors in-
dependently associated with ΔPROMS. All statistical analyses
were performed using R Studio Version 4.1.2 (Boston, MA),
with p values < 0.05 considered statistically significant. Results:
Of the 253 patients included in our study, 78 did not receive a
collar, and 175 received a soft or hard collar postoperatively.
Demographically, there was no significant difference among both
groups (p > 0.05). However, the total number of levels operated
on demonstrated a significant difference in both groups, with
three-level surgery having twice as many patients receiving
collars (12.8% vs. 29.7%; p = 0.003). Both collar and non-collar
groups had no significant difference in preoperative and post-
operative NDI, VAS neck/arm,MCS, and PCS scores, except for
an improvement in 6-month ΔmJOA in the no collar group (0.46
vs. -0.05, p = 0.029). There were no significant differences
between the collar and no-collar groups regarding 90-day re-
admissions, revisions, and complications. Multi-regression
analysis shows that collar use significantly predicted worsen-
ing outcomes in 6-month ΔVAS Arm (Est 20.67, CI = 14.78 –

26.56, p ≤ 0.001). Conclusion: Our results show that in one- to
three-level ACDFs, collar use postoperatively is not associated
with a significant positive difference in functional outcomes in
the short or long term. Instead, it may even be associated with
reduced improvement of arm pain postoperatively.
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Introduction: Developing new clinical measures for degen-
erative cervical myelopathy (DCM) is an AO Spine
RECODE-DCM Research priority. Difficulties detecting
DCM, and change in DCM, cause diagnostic and treatment
delays in clinical settings and heightened costs in clinical trials
due to elevated recruitment targets. Digital outcome measures
can tackle these challenges due to their ability to measure
disease remotely, repeatedly, and more economically. This
study aimed to assess the statistical power of MoveMed, a
battery of performance outcome measures performed using a
mobile phone application, in a simulated research trial.
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Material and Methods: This was a quantitative modelling
using prospective data from an observational and decentral-
ised study in England, United Kingdom. 27 adults aged 60
(SD: 11) who live with DCM, possess an approved smart-
phone, and participated in the decentralised EMPOWER
study. The primary outcome was the sample size required by
the simulated clinical trial to demonstrate superiority of a
treatment or intervention using a continuous outcome mea-
sure. Sample size was modelled using a validated power
calculator (Sealed Envelope Ltd) and benchmarks from peer-
reviewed DCM literature (alpha: 5%, power: 80%, standard
deviation of the modified Japanese Orthopaedic Association
Score, mJOA: 2.7). There were no secondary outcomes.
Results: MoveMed reduced the sample size of the simulated
trials by two-thirds, on average. Power analysis found that a
simulated trial using the mJOA to detect a one-point decrease
in control vs. experimental group would need to recruit 230
patients (115 per arm) to demonstrate superiority. Preliminary
results found that endpoints from the Fast Tap, Hold, Typing,
and Stand and Walk Tests could detect the equivalent point
decrease with 118 (59 per arm), 22 (11 per arm), 16 (8 per
arm), and 146 (73 per arm) patients, respectively. This would
entail a 40%-90% reduction in the sample size required to
demonstrate superiority of treatment or intervention in DCM.
Conclusion: Improving measurement of DCM is an AO Spine
RECODE-DCM research priority. In silico analysis of pre-
liminary EMPOWER findings suggest MoveMed’s digital
endpoints could reduce trial recruitment importantly. The
potential for MoveMed to transform trials could be significant.
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Introduction: Developing new clinical measures for degener-
ative cervical myelopathy (DCM) is an AO Spine RECODE-
DCMResearch priority. Difficulties detecting DCM, and change
in DCM, cause diagnostic and treatment delays in clinical set-
tings and heightened costs in clinical trials due to elevated re-
cruitment targets. Digital outcome measures can tackle these
challenges due to their ability to measure disease remotely, re-
peatedly, and more economically. This study aimed to assess the
usability and patient experience of MoveMed, a battery of
performance outcomemeasures performed using a mobile phone
application.Material andMethods: 27 adults aged 60 (SD: 11)

who live with DCM and possess an approved smartphone, and
participated in the EMPOWER prospective observational study.
Draft guidance from the Food and Drug Administration (FDA)
were used to assess usability. The primary outcome was the
completion rate of the MoveMed battery of digital performance
tests. The secondary outcomes were the test adherence rates and
optimised compliance rates. Patient perception was also used as a
qualitative surrogate.Results: 100% (27/27) of participants were
able to enter all data into the MoveMed App. Median adherence
to the prescription ‘Do 1 test every 14 days’ was ≥ 80% for all
tests in the battery: 100% for the Fast Tap, Hold, and Stand and
Walk Tests, and 80% for the Typing Test. Mean rates differed
across the battery: 100% and 90% for the Fast Tap and Hold
Tests, and 77% and 72% for the Stand and Walk and Typing
Tests. Nonetheless, in absolute terms, more participants used the
Stand andWalk and Typing Tests (N ≥ 20) than the Fast Tap and
Hold Tests (N ≥ 12). Qualitative feedback suggested differences
were attributable to individual test preferences (e.g., participants
with DCM predominantly affecting lower limb function pre-
ferred performance testing of lower limbs over upper limbs, or
participants deriving more enjoyment from certain performance
methods over others). Optimised compliance rates suggested the
ideal prescriptions for the Fast Tap and Hold Tests were ‘once
every 10 days’; ‘once every 8 days’ for the Typing Test; and
‘once every 13 days’ for the Stand and Walk Tests. Taken to-
gether, these results suggest that the MoveMed App is a highly
usable and feasible digital health technology for remote data
acquisition in DCM. Conclusion: Improving measurement of
DCM is an AO Spine RECODE-DCM research priority. Pa-
rameters from FDA draft guidance found the MoveMed App
usable in an adult population living with DCM. MoveMed’s
digital outcome measures could have a transformative impact in
the measurement of DCM.
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Introduction: Developing new clinical measures for degen-
erative cervical myelopathy (DCM) is an AO Spine RECODE-
DCM Research priority. Difficulties detecting DCM, and
change in DCM, cause diagnostic and treatment delays in
clinical settings and heightened costs in clinical trials due to
elevated recruitment targets. Digital outcome measures can
tackle these challenges due to their ability to measure disease
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remotely, repeatedly, and more economically. This study aimed
to assess the reliability of MoveMed, a battery of performance
outcomemeasures performed using a mobile phone application,
in themeasurement of DCM.Material andMethods: 30 adults
aged 58 (SD: 10) who live with DCM and possess an approved
smartphone, participated in a prospective and decentralised
observational study (EMPOWER). Criteria from the
Consensus-based Standards for the selection of health Mea-
surement Instruments (COSMIN) manual were used to assess
reliability and risk of bias. Briefly, longitudinal repeats of
MoveMed outcomes were assessed for test-retest reliability
against consensus thresholds. The primary outcome was the
test-retest reliability of the MoveMed performance outcomes
and was measured using the intra-class correlation of agreement
(ICCagreement) statistic. The threshold for test-retest reliability
was 0.7. The secondary outcomes was the measurement error of
the MoveMed performance outcomes and was measured using
the standard error of agreement of the mean (SEMagreement) and
the smallest detectable change of agreement (SDCagreement).
Results: All tests obtained a sufficient rating for test-retest
reliability (ICCagreement ≥ 0.7). ICCagreement values for the Fast
Tap, Hold, Typing, and Stand and Walk Tests were, respec-
tively: 0.74-0.84, 0.85-0.86, 0.89, and 0.90. SEMagreement values
for the same were: ±1.4-1.5 taps, ±3-5% stability score points,
±0.09 keys per second, and ±7 steps per minute. SDCagreement

values were ±4 taps, ±9-14% stability score points, ±0.3 keys
per second, and ±18 steps per minute, respectively. No risk of
bias factors from the COSMIN Risk of Bias checklist were
recorded. Overall, this was equivalent to ‘very good’ quality
evidence of sufficient reliability in DCM, as per COSMIN
guidance. Conclusion: Improving measurement of DCM is an
AO Spine RECODE-DCM research priority. COSMIN criteria
provide ‘very good’ quality evidence of the reliability of the
MoveMed tests in an adult population living with DCM.
MoveMed’s digital outcome measures could have a transfor-
mative impact in the measurement of DCM.
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Introduction: Developing new clinical measures for degen-
erative cervical myelopathy (DCM) is an AO Spine RECODE-
DCM Research priority. Difficulties detecting DCM, and
change in DCM, cause diagnostic and treatment delays in
clinical settings and heightened costs in clinical trials due to

elevated recruitment targets. Digital outcome measures can
tackle these challenges due to their ability to measure disease
remotely, repeatedly, and more economically. This study aimed
to assess the validity of MoveMed, a battery of performance
outcomemeasures performed using a mobile phone application,
in the measurement of DCM.Material andMethods: 30 adults
aged 58 (SD: 10) who live with DCM and possess an approved
smartphone, participated in a prospective and decentralised
observational study (EMPOWER). Criteria from the
Consensus-based Standards for the selection of health Mea-
surement Instruments (COSMIN) manual were used to assess
validity and risk of bias. Briefly, each MoveMed outcome was
compared to two patient-reported comparators, and a priori
hypotheses of convergence/divergence were tested against
consensus thresholds. The primary outcome was the correlation
coefficient between the MoveMed outcome and the patient-
reported comparators. The comparators were the patient-derived
modified Japanese Orthopaedic Association (P-mJOA) score
and theWorldHealth OrganizationQuality of Life Brief Version
(WHOQOL-Bref) questionnaire. Thresholds for convergence/
divergence were ≥ 0.3/< 0.3, and > 0/< 0 for directionality. The
secondary outcome was the percent of correlations in corre-
spondence with a priori hypotheses. Results: As expected,
MoveMed’s tests of neuromuscular function correlated most
with questionnaires of neuromuscular function (≥ 0.3) and least
with questionnaires of quality of life (< 0.3). Directly related
constructs, furthermore, correlated positively to each other (>
0), while inversely related constructs correlated negatively (< 0),
as hypothesised. Furthermore, over 70% of unidimensional
correlations were in accordance with hypotheses, as were 50%
of multidimensional correlations. No risk of bias factors from
the COSMINRisk of Bias checklist were recorded. Overall, this
was equivalent to ‘very good’ quality evidence of sufficient
construct validity in DCM, as per COSMIN guidance. Con-
clusion: Improving measurement of DCM is an AO Spine
RECODE-DCM research priority. COSMIN criteria provide
‘very good’ quality evidence of the validity of the MoveMed
tests in an adult population living with DCM. MoveMed’s
digital outcome measures could have a transformative impact in
the measurement of DCM.
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Introduction: Phrenic nerve palsy is a rare complication of
cervical spine surgery. There are very few previously reported

446S Global Spine Journal 14(4S)



cases of unilateral diaphragmatic paralysis following posterior
cervical spine surgery. In our case study, we presented a case
of a 61-year-old male with cervical canal stenosis and mye-
lopathy for which we did C4 to C7 laminectomy and lateral
mass screw fixation. Postoperatively the patient developed
right C5 palsy affecting his deltoid function which gradually
improved.Materials andMethods: A 61-year-old gentleman
presented to the spine outpatient department with neck pain,
spastic gait, and right upper limb radiculopathy. A history of
slipping footwear was present. He has a known case of Di-
abetes mellitus, hypertension, and ischemic heart disease and
is on medications. On Physical examination, gait was mye-
lopathy gait. Rest Systemic examination was unremarkable.
He had weak right side handgrip and finger abduction and
adduction, the rest of the upper limb and lower limb motor
power was 5/5, And sensations over C5,C6 dermatomes were
reduced on the right side. Bilateral biceps, triceps, brachior-
adialis, knee, and ankle reflexes were Brisk and plantars were
extensor with Bilateral Hoffmann sign positive. Pre-operative
imaging was obtained and imaging of the chest demonstrated
no evidence of phrenic nerve dysfunction prior to surgery.
Imaging and presentation were most consistent with severe
cervical stenosis with associated myelopathy. Results: The
patient developed respiratory distress post-operatively and
was found to have an elevated hemidiaphragm secondary to
phrenic nerve palsy. He was treated with respiratory support,
with significant improvement in dyspnea. Conclusions: It is a
very rare case of unilateral diaphragmatic paralysis causing
dyspnea due to phrenic nerve palsy following cervical spine
surgery. This rare complication should be kept in mind when
assessing any patient with respiratory distress following
cervical spine surgery.
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Introduction: Few studies have assessed the reliability of
Magnetic Resonance Imaging (MRI) findings of degenerative
changes in the cervical spine, which is crucial to ensure di-
agnostic accuracy. The present study aims to determine the
intra- and inter-rater reliability of cervical degeneration seen
on MRI. Material and Methods: Standardised MRI exam-
inations of the cervical segments C2/3 to C7/Th1 were con-
ducted as part of a cross-sectional, case-control study of
presumably healthy professional porters and age matched
white-collar workers. Two experienced radiologists inde-
pendently assessed the following ten parameters: Pfirrmann
grade, anterior osteophytes, posterior disc-osteophyte com-
plex, neural foraminal stenosis, uncovertebral arthrosis,
Schmorl’s node, Modic changes, spinal canal stenosis, sco-
liosis, and kyphosis. The same parameters were reassessed
with a one-week interval. The Gwet’s agreement coefficient
(AC1) was used to assess reliability. Results: Of the 126
individuals evaluated, 50 porters and 50 white-collar workers
were included. The intra-rater reliability, for both radiologists
(rater I and rater II) had almost perfect agreement (AC1 range:
0.82 - 0.98), except for Pfirrmann (AC1 0.75 and AC1 0.63
(both substantial)), disc-osteophyte complex (substantial AC1
0.61 and almost perfect AC1 0.86) and spinal canal stenosis
(substantial AC1 0.69 and almost perfect AC1 0.89). The
inter-rater reliability had substantial or almost perfect agree-
ment for all findings (AC1 range 0.68 - 1.00), apart from spinal
canal stenosis (AC1 0.50), which had moderate agreement.
Conclusion: The intra- and inter-rater reliability of the MRI
findings assessing degenerative changes in the cervical spine
was acceptable.
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Introduction: Degenerative Cervical Myelopathy is a pro-
gressive neurological condition that can result in debilitating
physical impairments if left untreated. It is the leading cause of
spinal cord injury. Due to a lack of awareness amongst cli-
nicians, DCM diagnosis can often be delayed of missed.
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Detecting DCM earlier could lead to significantly improved
outcomes for people with DCM. Methods: In this study,
healthy controls and people with DCMwere assessed with two
new assessment tools. One a gait assessment tool that detects
abnormalities in walking by an AI algorithm. The second a
phone application that assess each of upper limb coordination,
coordination and walking. Criterion validity and construct
validity were calculated. Results: The gait assessment tool
possessed both adequate criterion and construct validity
compared with optitrack (i.e., biomechanical lab assessment)
and the MJOA and Nurick grade questionnaire. Components
of the phone application had adequate construct validity
compared with the MJOA and Nurick grade questionnaire.
Conclusions: Both new assessment tools can be deployed by
clinicians to assess and monitor progression of people with
DCM. The gait assessment tool specifically may have diag-
nostic capacity for early DCM, but will be assessed in a larger
follow-up diagnostic accuracy study.
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Introduction: The ‘Disc-Endplate-Bone-marrow complex’
(DEBC) forms a single anatomical and functional interde-
pendent unit and isolated degeneration of any one structure is
rare. The existing Modic classification has its limitations.
Recently a newer comprehensive classification, DEBC clas-
sification has been proposed for the lumbar spine1. However,
its relevance and utility in the cervical spine is unknown. This
study aims to assess the utility and application of recently
evolved DEBC classification in the Cervical spine.Materials
and Methods: The study includes two groups. Patients with
isolated brain, thoracic, or lumbar spine injury with no history
of neck pain who underwent whole spine MRI formed the
control group (n = 200) while patients presented to OPD with
complaints of neck pain who underwent MRI formed the cases
(n = 301). Demographic data and radiological parameters from
MRI of the Cervical spine in both groups were assessed and
radiological parameters like prevalence and types of Modic
changes (MC), End-Plate (EP) erosion, and presence of
herniation (H+) were documented. With the addition of STIR
in both groups, the categorization was revised using the DEBC
classification, and clinical outcomes were associated.Results:
2400 EPs of 200 controls and 3612 EPs of 301 patients with

neck pain were assessed. The incidence of MC in the control
group was 12%, while it was 20.93% in the neck pain group.
Of the controls with DEBC changes, the distribution was Type
A-10.29%, Type B-29.41%, Type C-54.41%, and Type D -
5.88%, while in the neck pain group, the distribution was Type
A-6.51%; Type B-19.53%; Type C-72.78%; Type D - 1.18%.
37 EPs required reclassification from MC 2 to DEBC 2 due to
undetected edema in STIR (n = 33) or disc hyper-intensity
(n=4). The co-occurrence of H+ with DEBC in controls and
cases was 5.5% vs 13.95%. Among patients with neck pain
number of patients who underwent surgery in pure H+ without
DEBC was 10/127 (7.87%), only DEBC without H+ 1/21
(0.37%), and surgery in patients with both H+ and DEBCwere
10/42 (23.81%). The odds ratio for the need for surgery was
highest (OR: 3.9) when H+ and DEBC change co-occurred.
Conclusion: Our study proves that DEBC classification can
effectively be used in Cervical MC. Classification based on the
classic MC was found to need a reclassification in 37 EPs
showing the fallacy of results of previous studies. The pres-
ence of both H+ and DEBC changes significantly increases the
chances of surgery.
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Introduction: Radiolucency surrounding spinal instrumen-
tation is a common radiographic finding concerning for lack of
osseointegration after spinal fusion.1 However, there is a
paucity of definitive evidence to support which patients with
screw radiolucency would benefit from revision surgery
versus observation.2-5 Although posterior cervical decom-
pression and fusion is a common treatment for cervical my-
elopathy, no studies have evaluated the clinical significance of
isolated postoperative screw radiolucency at the lower in-
strumented vertebra (LIV).6 The purpose of this study is to (1)
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determine the incidence of LIV screw radiolucency after
posterior cervical decompression and fusion, and (2) inves-
tigate the difference in reoperation rate for hardware failure/
pseudoarthrosis of patients with versus those without LIV
screw radiolucency. Materials and Methods: This is a ret-
rospective review of patients who underwent posterior cer-
vical decompression and fusion at one of two academic
centers from August 2012 to August 2019. Inclusion criteria
included age ≥ 18 years old and history of posterior cervical
laminectomy and fusion for cervical myelopathy due to
trauma or degenerative indications. Exclusion criteria were
patients undergoing spinal surgery for tumor, infection, or
revision procedures, and any radiographic findings concerning
for hardware failure/pseudoarthrosis other than isolated LIV
screw radiolucency. LIV screw radiolucency was defined as
radiologist-reported CT or x-ray radiolucent zone adjacent to
screw ≥ 1mm. Radiolucency was evaluated at 90 days, and at
one year postoperatively, and at the most recent follow-up
imaging available. Rate and reason for reoperation were
compared between the two groups using Fisher’s exact test.
Significance was defined as p < 0.05.Results: There were 235
patients identified who met inclusion/exclusion criteria. Of
these patients, 5/235 (2.1%) and 8/235 (3.4%) were identified
as having LIV screw radiolucency within 90 days and one year
of the index operation, respectively. At the most recent follow-
up imaging available (average follow-up: 772.2 days), 13/235
(5.5%) of patients were identified as having LIV screw ra-
diolucency. The overall rate of reoperation was 3.8%. Patients
with LIV screw radiolucency underwent revision surgery for
hardware failure/pseudoarthrosis at a similar rate as those
patients without LIV screw radiolucency (1/3 (33.3%) versus
2/9 (22.2%); p > 0.99). The most common reason overall for
reoperation was adjacent segment disease. Conclusion: The
incidence of LIV screw radiolucency increased over time
during the post-operative course. However, this isolated ra-
diographic finding was not associated with an increase in
reoperation rate for hardware failure/pseudoarthrosis. Further
study is needed to investigate if these trends continue over
time, as well as the possible impact of LIV screw radiolucency
on patient reported outcomes.
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Introduction: The anterior cervical discectomy and fusion
(ACDF) with interbody spacer has been the gold standard to
treat cervical degenerative disc disease. General interbody cage
was made of titanium alloy, such as Ti-6Al-4V, or poly-
etheretherketone (PEEK) has been demonstrated high bio-
compatibility and good mechanical strengths. Ti-6Al-4V is
often used as spine cage that is attributed to excellent bio-
compatibility, enough mechanical properties, corrosion resis-
tance and low specific gravity. But the mismatch of elastic
modulus between Ti-6Al-4V implant (110 GPa) and the sur-
rounding compact bone (8-30 GPa) may cause bone resorption
and unstable fusion result. Those interbody cages are made in
bulk configuration, which causes excess stiffness. To reduce
stress shielding effect and the structure stiffness of Ti-6Al-4V
interbody cages, the non-rigid, or dynamic design with micro-
flexibility or micro-movement has been introduced. The relative
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studywas only focused on finite element analysis, and it lacks of
evidence of in vitro bone fusion condition. It is assumed that
reduction of the cage stiffness or preservation of micro-
movement might alleviate the post-fusion stiffness. Material
and Methods: This study is a randomized, prospective, mul-
ticenter clinical trial comparing rigid (PEEK) interbody fusion
device with non-rigid (Titanium Alloy, Z-Brace, Baui Biotech)
interbody fusion device in ACDF surgery at 13 clinical sites.
ACDF was performed with stand-alone interbody fusion device
and artificial bone graft (hydroxyapatite/tricalcium phosphate).
Patients have 1-level or 2-level cervical degenerative disc
disease approved for ACDF surgery by National Health In-
surance. Total 180 patients will be enrolled, and 180 patients
will be randomized into either experimental (non-rigid) group or
the control (rigid) group in a 2:1 ratio. Patient were evaluated
preoperatively, one month postoperatively, and 3, 6, 12, 18, and
24 months postoperatively. Measured outcomes included
overall success, Neck Disability Index (NDI), VAS neck and
arm pain, adjacent range of motion, patient satisfaction, anxiety
score, SF-12 MCS/PCS, major complications, subsequent
surgery rate, and subsidence and fusion rate on radiological
examinations. The primary endpoint was a FDA composite
definition of success comprising clinical improvement and
absence of major complications and secondary surgery events.
Results: Currently, there are 43 patients enrolled in the trial,
with 29 in the experimental group and 14 in the control group. A
total of 13 individuals completed the 2-year follow-up, 30
completed the 1-year follow-up, and 40 completed the 6-month
follow-up. When comparing preoperative and postoperative
neck pain, limb pain, and NDI (Neck Disability Index) scores,
both groups of patients showed a declining trend. There was
also a decrease in anxiety and depression symptoms after
surgery. We also observed an improvement in the patients’
quality of life following the surgery. Conclusion: This clinical
trial is still ongoing, and a longer duration and complete data are
required for imaging assessments of bone fusion and subsi-
dence. Both groups of patients have shown overall improve-
ment in postoperative recovery.
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Introduction: There are two metrics for the interpretation of
Neck Disability Index (NDI) - minimal clinically important
difference (MCID) and patient acceptable symptom state
(PASS). MCID is defined as the smallest change in NDI
following surgery that would be clinically significant for the
patient. PASS is an absolute postoperative NDI score, unlike
MCID which is a change score, below which patients are
expected to achieve an acceptable symptom state. It is unclear
if there is a better metric between the two and which metric
should be utilized when. Answering these questions will
substantiate our understanding regarding the clinical inter-
pretation of NDI as an outcome measure. The objective of this
study was to compare the characteristics and predictive power
of MCID and PASS when interpreting NDI following cervical
spine surgery. Material and Methods: This retrospective
cohort study included patients who underwent primary anterior
cervical discectomy and fusion (ACDF), cervical disc re-
placement (CDR), or laminectomy and had ≥ 6 months of
follow-up data. Global rating change (GRC) and NDI data at 6
months/1 year/2 years were analyzed. Response on GRC was
used as the anchor to assess the improvement status -
“Compared to preoperative, you feel 1) much better, 2) slightly
better, 3) same, 4) slightly worse, or 5) much worse.” It was
collapsed to a dichotomous outcome variable – a) improved
(response of 1 or 2), b) not improved (response of 3,4, or 5).
MCID was said to be achieved if the difference between
preoperative and 1-year NDI was ≥ 10.5. PASS was said to be
achieved if the 1-year NDI was ≤ 21. Sensitivity, specificity,
positive predictive value (PPV) and negative predictive value
(NPV) of MCID and PASS in terms of predicting improvement
on GRC were calculated for the overall cohort and separately
for patients with minimal (NDI < 30), moderate (NDI 30 - 49),
and severe (NDI ≥ 50) preoperative disability. Two groups with
patients who achieved PASS but not MCID and patients who
achieved MCID but not PASS were also analyzed. Results:
141 patients (206 responses) were included. PASS had sig-
nificantly greater sensitivity for the overall cohort (85% vs.
73%withMCID, p = 0.02) and patients with minimal disability
(96% vs. 53% with MCID, p < 0.001). Contrastingly, MCID
had greater sensitivity for patients with severe disability (78%
vs. 57%with PASS, p = 0.05). Sensitivity was not significantly
different for PASS and MCID in patients with moderate
preoperative disability (83% vs. 92%, p = 0.1). 17% of patients
achieved PASS but not MCID and 9% of patients achieved
MCID but not PASS, with the preoperative NDI being sig-
nificantly greater in the latter group. Most of these patients still
reported improvement with no significant difference between
the two groups (89% vs. 72%, p = 0.13). Conclusion: PASS is
a better metric for patients with minimal preoperative disability
and MCID is a better metric for patients with severe preop-
erative disability. Bothmetrics are equally effective for patients
with moderate preoperative disability. Adequate interpretation
of NDI using PASS andMCIDmetrics warrants individualized
application as their utility is dependent on the degree of
preoperative disability.
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Introduction: Oropharyngeal dysphagia and hoarseness of
voice are the two most common complications seen after an-
terior cervical spine surgery. These complications are temporary
in most cases. Duration of surgery, size of the implant, duration
of retraction, esophageal injury and endotracheal cuff pressure
are among the factors associated with these complications. The
purpose of this prospective randomized control study was to
determine severity of dysphagia and hoarseness of voice seen in
postoperative case of anterior cervical spine surgery and its
correlation with decreased endotracheal cuff pressure.Material
and Methods: This study is prospective randomized control
study. Its methodologywas approved by the ethics committee of
the institution. From January 2022 to May 2023, 40 patients
were operated on with anterior cervical spine surgery and were
included in this study. After randomization 2 groups were
created. In the control group, we observed intraoperative en-
dotracheal cuff pressure changes. While in the intervention
group we maintained endotracheal cuff pressure less than 50 cm
of H2O. After intubation base line ETCP was set below 50 cm
H2O in all patients. Post-operative evaluation of dysphagia and
hoarseness was done along with its severity. For evaluation of
dysphagia, functional grading (1 to 6) was used. For evaluation
of hoarseness of voice, grade 0 to 3 (none, mild, moderate, or
severe) will be used. Post-operative evaluation was done after
24 hours, 48 hours, 72 hours and after 6 weeks. Results:
Average age was 61.9 ± 12.40 and 55.059 ± 13.18 in inter-
vention and control group respectively (p = 0.098). Numbers of
Single level surgery were 12 and 10 in intervention and control
groups respectively. Whereas two level surgeries were per-
formed 8 and 10 in intervention and control groups respectively.
The mean Endotracheal cuff pressure (ETCP) was measured
45.29 ± 3.44 in intervention group and 96.959 ± 19.23 in control
group, which was statistically significant (p < 0.001). In this
study we found that severity of dysphagia was higher in control
group compared to intervention group on each post operative
day. On the first postoperative day (after 24 hours) results were
3.959 ± 0.6 and 2.99 ± 0.78 in control and intervention group
respectively which was statistically very significant (p =
0.00003). after 48 hours results were 2.859 ± 0.74 and 1.79 ±
0.86 in control and intervention group respectively which was
statistically very significant (p = 0.00006). After 72 hours results
were 1.659 ± 0.81 and 0.559 ± 0.94 in control and intervention
group respectively which was statistically very significant (p =

0.0003). After 6 weeks follow up results were 0.259 ± 0.44 and
0.059 ± 0.22 in control and intervention group respectively
which was statistically insignificant (p = 0.08). Severity of
hoarseness was evaluated post operatively and severity was
comparatively higher in control group however the results
showed no statistically significant difference in two groups.
Conclusion: Maintaining ETCP below 50 cm H2O decreases
the severity of dysphagia in early post operative period which
improves patients diet plan and satisfaction post-surgery.
However, our study also observed that ETCP monitoring
does not make significant difference regarding incidence and
severity of Hoarseness.
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Introduction:Degenerative CervicalMyelopathy (DCM) is the
leading cause of acquired spinal cord disease worldwide, with
an increasing incidence due to the aging population and im-
proved diagnosis. According to the AO Spine guidelines, pa-
tients with moderate or severe myelopathy are usually treated
with surgery. For patients with mild myelopathy or patients with
non-myelopathic spinal cord compression, it is less clear what
the best treatment is. This is also related to the fact that the
natural course of the disease cannot be predicted for an indi-
vidual patient. In research, there are promising new tools to
evaluate spinal cord dysfunction, both technical (e.g. advanced
MRI) and clinical (e.g. structured assessment of hand function).
We believe that these tools can be used to estimate reliably the
rate and severity of clinical progression and hence can be used to
select patients for surgery. Furthermore, they can be useful to
counsel patients about the disease and expected results after
surgery. These advanced assessment tools are not part of the
standard diagnostic work-up, and are time consuming. The goal
of this pilot study was to assess whether an extensive multi-
modal assessment as described above is feasible and well-
tolerated in DCM patients. Material and Methods: We per-
formed a prospective interventional pilot study involving 10
DCM patients with a surgical indication. A full assessment was
done preoperatively and 3 months postoperatively. This as-
sessment consists of a standardized clinical examination sup-
plemented by the Grassp-Myelopathy assessment of hand
function, advanced microstructural MRI scan, 3D gait analysis,
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and electrophysiological evaluation using Motor- and Sensory
Evoked Potentials. This project was supported by the 2021 AO
Spine research Startup Grant. Results: Thirteen DCM patients
with a surgical indication were proposed inclusion in the study,
and 10 were willing to participate. The reason not to be part of
the study in the 3 patients was the extensiveness of the study
protocol, with the need for patients to come to the hospital
several times. Of the 10 included patients, 9 completed the pre-
and postoperative evaluations. 1 patients dropped out of the
study after surgery because he felt the examinations were too
stressful. Another issue was that the patients didn’t felt at ease
during the extensive gait analysis. Finally, the long duration of
advanced MRI scan was difficult for some patients. As a result,
we emphasized keeping this scan as brief and robust to motion
as possible. Conclusion: This extensive multimodal diagnostic
work-up in patients with DCM was overall well tolerated,
without significant side effects. However, the number of study
visits need to be kept as low as possible to make an extensive
protocol suitable for all DCM patients. Moreover, length of
MRI scan and extensiveness of gait analysis need to be kept as
low as possible in this patient population. With these adapta-
tions, the multimodal protocol can be applied to a large pro-
spective study.
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Introduction: Pseudarthrosis, or nonunion, is a postoperative
complication that can occur when spinal fusion surgery fails.
Previous literature has demonstrated a potential for worse
outcomes in patients with poor muscle quality. Nevertheless,
there are no studies that have comprehensively evaluated the
effect of muscle quality on the rate of pseudarthrosis in patients
undergoing anterior cervical discectomy and fusion (ACDF)
and the implications poor muscle quality may have on patient-
reported outcomes measures (PROMs). Thus, the aims of this
study are to investigate the effect of cervical paraspinal muscle
mass and quality on 1) the rate of pseudarthrosis and 2) PROMs
after anterior cervical discectomy and fusion surgery.Materials
and Methods: Upon obtaining Institutional Review Board
approval, all patients ≥ 18 years who underwent ACDF from
2016-2019 were retrospectively identified. A structured query
language was conducted, and chart review was performed to

collect data regarding patient characteristics and one-year
PROMs. Preoperative MRIs were analyzed by two indepen-
dent reviewers to evaluate sternocleidomastoid muscle (SCM)
at the level of the C5-6 disc space for total mass (mm2) and
Goutallier grade. Patients were evaluated using two classifi-
cation methods: the presence of pseudarthrosis on 1-year x-ray
and SCM muscle size. To evaluate SCM muscle size, we used
an SCM ratio to account for varying body mass index (BMI).
Patients were classified based on SCM/BMI size by dividing the
cohort into equal thirds (Group 1, Group 2, Group 3), with
Group 1 consisting of the smallest SCM/BMI ratios and Group
3 consisting of the largest SCM/BMI ratios. Pseudarthrosis was
identified by reviewing 1-year postoperative dynamic radio-
graphs. PROMs included the Neck Disability Index (NDI),
Visual Analog Scale Neck and Arm (VAS Neck and VAS Arm,
respectively), and the mental and physical component of the
short-form 12 survey (MCS and PCS). Results: We identified
205 patients who underwent ACDF with one-year radiographic
and clinical follow-up. Patients in Group 1 were more likely to
be female (85.3% vs. 70.6% vs. 20.3%, p < 0.001) and have
higher BMI (31.1 vs. 27.8 vs. 27.5, p = 0.002). Pseudarthrosis
rates were not significantly different between SCM/BMI groups
(p > 0.05). There was no difference in SCM area, SCM/BMI
ratio, or Goutallier grade between patients in the union and
pseudarthrosis groups (p > 0.05). Multivariate logistic regres-
sion analysis showed that a higher Goutallier grade, indicative
of more severe fatty degeneration, was associated with pseu-
darthrosis (odds ratio (OR) = 3.66, p = 0.007). Higher total
levels fused (estimate = 2.53, p = 0.005) and previous adjacent
level surgery (OR = 12.52, p = 0.035) were also predictors of
pseudarthrosis. Patients in Group 3 had higher levels of pre-
operative PCS scores (30.6 vs. 35.1 vs. 36.3, p = 0.006),
however there were no other significant differences in preop-
erative or postoperative PROMs. Conclusion: This analysis
demonstrated no association between non-union rates and
cervical paraspinal muscle mass and quality after ACDF.
Furthermore, our results showed that no difference exists in
PROMs after surgery. These findings provide optimistic support
that patients of varying levels of paraspinal muscle size and
quality can expect similar union outcomes and equivalent
clinical improvement after ACDF surgery.

1835
P172: Association between the severity of
cervical foraminal stenosis and paraspinal
muscle parameters in patients undergoing
anterior cervical discectomy and fusion

Thomas Caffard1,2, Artine Arzani1, Bruno Verna1,
Vidushi Tripathi1, Samuel Medina1, Lukas
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Introduction: As the cervical multifidus and rotator muscles
(CMR) are segmentally innervated by the posterior rami of the
spinal nerves, it is hypothesized that cervical foraminal stenosis
(CFS) affecting the spinal nerves could result in changes in these
muscles. However, the influence of CFS on cervical paraspinal
muscles is not well understood. Material and Methods: Pa-
tients with preoperative cervical MRI imaging who underwent
ACDF between 2015 and 2018 were reviewed. MRIs were
segmented bilaterally from C3 to C7 and percent fatty infil-
tration (FI) wasmeasured. The severity of the NFSwas assessed
by the Kim classification. Multivariable linear regression an-
alyses were conducted for assessing the association between
NFS and FI of the CMR, adjusting for age, sex, and body mass
index. Results: A total of 149 patients were included. On the
right side, regression analysis demonstrated that the severity of
CFS at C3/4 was significantly correlated with higher FI of the
right CMR at C4 and C5, CFS at C4/5 with FI of CMR at C5,
CFS at C5/6 with FI of the right CMR at C6, and CFS at C6/7
with FI of the right CMR at C7. On the left side, our results
showed significant positive correlations between the severity of
the CFS at C4/5 and the FI of CMR at C5, CFS at C5/6 with FI
of the left MF at C6 and C7, and CFS at C6/7 with the FI of the
left CMR at C7. Conclusion: Our results demonstrated level-
and side-specific correlations between the FI of the CMR and
severity of CFS. Given the segmental innervation of the CMR,
we hypothesize that the observed increased FI could be re-
flective of changes due to muscle denervation from CFS.
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Introduction: The aim of the study was to present the long-term
clinical and radiological results of operations on the cervical

spine due to trauma and degenerative spine. All of the 250
patients in the present study were operated with mono- and
multilevel dorsal or combined 360° stabilization in our clinic in
the period from 2011 to 2016 due to a degenerative cervical
spinal disease and trauma. Our patients were treated with sta-
bilization systems with pedicular- and massa lateralis screws
from dorsal or additionally with cages and plates from ventral.
The patients were divided in 2 groups according to age- 0-65
and > 65. Material and Methods: To evaluate the clinical
outcome were also used such criteria as age, gender, height and
weight, BMI, Neck Disability Index before and after the oper-
ations and in the follow- ups, ASA index, the location of the
operated segments as well as the number of operated segments,
duration of the operation, bleeding, type of screws, screw fixation
techniques including lateral mass, pedicle, intralaminar and
transfacet screws, complications. important criteria for the
evaluation of the fusion process were also the rate of the
postoperative complications, such as misplacement of the im-
planted material, fistulas on the dura, postoperative bleeding,
infection etc. The fusionwas analyzed in the X-ray investigations
as well as CT in the period of 3, 6 months and 1 and 2years after
the operation. Results: There was a significant correlation be-
tween BMI and pre- and postoperative NDI. The age of patients
over 65 has correlated with pre- and postoperative pain index
(VAS). A female gender has also correlated with the postoper-
ative VAS. In the first postoperative follow-up we have found
correlations between age, morbidity (ASA index), as well as
duration of the operation. In addition, a correlation between
female gender and postoperative NDI (higher NDI in postop-
erative females as inmales), as well as using of bone replacement
(such as chronostrips, calcibon and bone chips intraoperatively)
had a positive influence on postoperative NDI.Conclusion: The
outcomes after the operations due to degenerative cervical spine
disease and trauma are similar to most literature data. Most
important factors affecting the outcome are: age, ASA Index
(Pre-existing illness), BMI and Osteoporosis, as well as initial
NDI (neck disability index). In the case of osteoporotically
changed bone, differences in cervical fusion behavior are found
due to the poor bone quality. It is also worth mentioning that
factors such as diabetes, smoking or the use of NSAIDs and / or
steroids have a negative impact on the fusion rate.We have found
out that such factors as age, morbidity (ASA Index), pre- or
postoperative pain index (VAS) and NDI influence the post-
operative outcome in middle and long-term follow up.
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Introduction: Spine fusion is a complex process that can be
affected by multiple factors including hardware, bone grafting
materials and patient characteristics. Polyetheretherketone
(PEEK) interbody fusion devices with a porous titanium
coating (ProTi) have been designed to support osteointegra-
tion and have been shown preclinically to support bony de-
position. However, the role of different bone grafting materials
in supporting fusion outcomes with ProTi interbody fusion
devices has not been evaluated. Therefore, the objective of this
research was to evaluate the ability of ProTi interbody fusion
devices to obtain successful clinical and radiographic out-
comes when used with local autograft and demineralized bone
matrix (DBM) compared to use with cellular allografts.
Material and Methods: Institutional Review Board approval
was obtained to gather healing outcomes data on patients
treated with ProTi interbody fusion devices and anterior
cervical plating to treat degenerative cervical spine conditions.
Patients underwent 1-level (23 patients) and 2-level (25 pa-
tients) and 3-level (6 patients) spine fusion procedures and
were stratified by the type of bone grafting material used
(cellular bone matrix with or without local autograft (CBM)
(38 patients) or local autograft with or without DBM (simple)
(16 patients)). Patients were evaluated for time to fusion,
adverse events, and a subset of patients completed the Neck
Disability Index (NDI) (N = 12) the Visual Analog Scale
(VAS) neck pain scores (N = 25). Results: Patients treated
with the ProTi interbody fusion devices demonstrated osteo-
integration and bridging bone across the interbody space at
final follow-up regardless of the bone graft used. All 38
patients treated with CBM fused (in an average time of 12.1 ±
7.6 months), while 15/16 patients (93.8%) treated with simple
bone grafts fused (in an average time of 10.8 ± 4.0 months).
One patient treated with simple bone grafts had a 3-level
procedure that fused at two levels and had pseudarthrosis at 1-
level. Patient demographics, including age, comorbidities, and
number of levels fused, were similar between the two treat-
ment groups. Both treatment groups demonstrated improved
ODI and VAS pain following treatment; however, improve-
ments were only statistically significant (p < 0.02) in patients
treated with CBM. With regards to complications, one patient
(CBM group) had dysphagia (resolved by 3.5 months), one
patient had subsidence (CBM group), and two patients had
adjacent segment disease and subsidence (one in each

treatment group; patient in CBM group required revision
surgery). Conclusion: This preliminary analysis in an on-
going study was the first to evaluate the differences between
simple bone grafts and CBMs used with ProTi interbody
fusion devices for cervical fusion applications. While time to
fusion, complications, and clinical outcomes were not no-
ticeably different between the treatment groups, only patients
in the CBM group had significant improvements in patient
reported outcomes (ODI and VAS). Additional research is
needed to fully evaluate the effect of different bone grafting
materials on cervical fusion outcomes; however, early data
suggests that ProTi interbody fusion devices can support good
clinical and radiographic outcomes regardless of the bone
grafting material used.

1949
P175: Hounsfield units of the vertebral body
predicts hardware-related complications in
anterior cervcial corpectomy and
fusion (ACCF)

Lei Kuang1, Xiaoxiao Wang1, Guohua Lv1

1The Second Xiangya Hospital of Central South University,
Changsha, China

Background: Internal fixation has a high complication rate
due to poor bone quality. The overall bone mineral densi-
ty(BMD) of the whole body is usually based on the T-value of
lumbar spinal BMD. However, there is insufficient quantifi-
able measure of bone quality of other areas, particularly the
cervical spine. The effect of the cervical spine bone quality on
internal fixation is not thoroughly studied, especially on the
novel three-dimensional printed(3DP) prosthesis in recent
years. The purpose of the study is to find out the correlation
between Hounsfield units (HU) of the cervical vertebral body
and the incidence of hardware-related complications in ACCF
using either commercial 3DP prosthesis or Titanium mesh
cage(TMC), so as to find out a threshold of HU that help in the
selection of prosthesis in osteoporotic patients. Methods: A
retrospective study was performed on Degenerative Cervical
Spondylotic Myelopathy (DCSM) patients who had under-
gone ACCF from January 2014 to January 2019 in a single
institute. Patients were divided into the 3DP group (106 pa-
tients) and TMC group (112 patients) according to the implant
type. Hounsfield units of the cross-sectional cervical vertebral
body on CT image, and the total bone mineral density (BMD)
T-values of L1-L4 were obtained by dual-energy X-ray ab-
sorptiometry (DXA) before surgery. Radiological data of
heights of the fusion segment, non-union, subsidence and
displacement were measured on lateral cervical spinal ra-
diograph on 1 day and 3 months after operation. Logistic
regression model was used to test the correlations between the
C2-C7 mean HU, the lumbar spinal T-value and hardware-

454S Global Spine Journal 14(4S)



related complications. Results: The subsidence rate in 3DP
and TMC group was 27.5% and 26.8%, respectively. There
was a significant positive correlation between the C2-C7 mean
HU and the lumbar T value(p < 0.05). Using Logistic re-
gression model, after adjusting gender and operation segment,
the correlation between the subsidence, screw loosening or
breakage and plate migration and the C2-C7 mean HU was
statistically significant (p < 0.05); After adjusting gender and
operation segment, the correlation between the hardware-
related complications and the lumbar spinal T-value was
not statistically significant (p > 0.05). The thresholds of HUs
to predict implant subsidence occurrence in 3DP group was
102.4 and the number in TMC group was 101.3 (p > 0.05).
Conclusion: Patients with higher preoperative HU of cervical
vertebral had lower risk of hardware-related complications
after ACCF using either 3DP or TMC prosthesis.

1978
P176: Persistent symptoms following
cervical surgery: could double crush
syndrome be responsible?

Hania Shahzad1, Nazihah Bhatti1, Alexandra Sheldon1,
Varun Singh1, Goyal Kanu1, Safdar Khan1, Frank
Epitropoulos1

1Orthopedics, The Ohio State University, USA

Introduction: In some cases, patients with cervical radi-
culomyelopathy do not experience symptom improvement
after surgical treatment, particularly if they initially present
with distal symptoms. Consequently, these patients often seek
care in hand surgery clinics, suggesting the possibility of an
underlying double crush syndrome. When a patient presents
with distal symptoms attributed to double crush syndrome, it is
advisable to prioritize treatment for distal nerve compression,
potentially averting unnecessary cervical surgery. Given the
syndrome’s rarity, it becomes essential to identify patients who
are more prone to developing distal symptoms related to
double crush syndrome, ensuring they receive appropriate
care. Material and Methods: The Pearldiver database was
utilized to identify patients who had undergone cervical
surgeries for cervical radiculomyelopathy. These patients were
categorized into three groups: GROUP 1 consisted of patients
who had not undergone prior nerve release and did not require
additional nerve release after their cervical surgery; GROUP 2
included patients who had not undergone prior nerve release
but needed additional nerve release following their cervical
surgery, suggesting a potential underlying double crush
syndrome; and GROUP 3 comprised patients who had un-
dergone nerve release both before and after their cervical
surgery. The primary outcome of interest was the prevalence
of double-crush syndrome, while the secondary outcomes
aimed to identify predictive factors for patients exhibiting

underlying symptoms suggestive of double-crush syndrome.
Results: The database included a total of 195,271 patient
records of individuals who had undergone cervical surgery.
Among them, 191,273 were in GROUP 1, 2,777 (1.42%) in
GROUP 2 and 1,221 (0.63%) in GROUP 3. Patients from all
three GROUPs underwent baseline characteristic evaluations,
including age, with GROUP 2 having the highest mean age
(57.88 years), followed by GROUP 1 (55.96 years) and
GROUP 3 (54.42 years). The Elixhauser Comorbidity Index
score also displayed the highest values in GROUP 2 (5.15),
followed by GROUP 1 (4.53) and GROUP 3 (3.98). At
baseline, the prevalence of diabetes, rheumatoid arthritis,
tobacco use, and obesity significantly differed among the three
GROUPs (p-value < 0.05). Multivariate analysis, after ad-
justing for these factors, identified diabetes (OR 1.17 [1.07,
1.29]) and obesity (OR 1.38 [1.26, 1.52]) as significant pre-
dictors of symptoms related to an underlying double crush
syndrome (GROUP 2) (p-value < 0.05). Age, gender, ECI
score, physician specialty, insurance plan type, rheumatoid
arthritis, hypothyroidism, alcohol use, and tobacco use were
not found to be predictive factors. Conclusion: The results of
this study suggest that up to 1.42% of patients experience
persistent symptoms following cervical surgery due to an
underlying double crush syndrome, potentially negatively
impacting their quality of life. This also implies that many of
these patients might have benefited more from a nerve release
procedure before undergoing cervical surgery, thus avoiding
overutilization of healthcare resources. Additionally, patients
with comorbid conditions such as diabetes and obesity may
face an elevated risk and should be evaluated with a higher
concern for double crush syndrome. The study also reveals
that up to 0.63% of patients, even after receiving a prior nerve
release procedure, still require additional nerve release fol-
lowing cervical surgery.

1984
P177: Cervical radiculopathy leading to
scapular dyskinesia & as a causative factor of
sub-acromial impingement syndrome

Karim Siddiqui1, Muzaffar Buriro1

1Orthopedic Surgery, Ziauddin University Hospital, Karachi,
Pakistan

Introduction: Shoulder discomfort is often brought on by
subacromial impingement syndrome (SAIS). Subacromial
bursitis, rotator cuff tendinopathy, and partial and complete
tears of the rotator cuff are all contributors to its pathogenesis.
Shoulder discomfort can also be a result of cervical radicul-
opathy provided there is no primary shoulder pathology on
imaging. The imperative is to treat cervical radiculopathy to
assess improvement in shoulder discomfort. Material and
Methods: A retrospective analysis was conducted from July
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2020 to June 2022 on patients who Orthopedic outpatient
clinics at Ziauddin Hospital with shoulder pathology. A total
of 156 who underwent an MRI for their shoulder pathology
were included with the help of the electronic medical records.
Out of the 156 patients, 108 concurrently had symptoms of
shoulder pain and clinical features of cervical radiculopathy.
48 patients with main shoulder disorders were excluded from
the research. Patients with clinical features of cervical radi-
culopathy underwent an MRI of the Cervical spine which
revealed disk herniation at multiple levels leading to signif-
icant nerve root compression. The MRI shoulder revealed
rotator cuff pathology with no apparent anatomic cause.
Radiculopathy of the cervical spine was treated with either
non-invasive therapies or surgical interventions in these in-
dividuals. Results: Subacromial impingement was shown to
be statistically associated with ipsilateral nerve root com-
pression (p = 0.04). Root compression was seen on the af-
flicted side in 62% of individuals. Notably, sub-acromial
impingement was detected in 54% of individuals who pre-
sented with cervical radiculopathy. When treated for cervical
radiculopathy, 74% percent of patients reported full relief from
shoulder discomfort. Conclusion: Sub-acromial impingement
was shown to be directly related to cervical radiculopathy even
in the absence of underlying shoulder disease. Improving
patient outcomes requires addressing the underlying source of
impingement.

2093
P178: Use of piezoelectric surgery versus
surgical burr in cervical spondylotic
myelopathy: a comparative study of
44 patients

Ahmed Jahwari1, Mohamed Othman1

1Orthopedics, Medical City for Military and Security Services,
Muscat, Oman

Introduction: Piezoelectric bone surgery is relatively a new
innovative technique allowing cutting of mineralized tissue
rather than soft tissue with a high frequency vibration between
25 - 35 Hz via a metallic tip. It is known in literature that it
causes less trauma to soft tissue, improves healing potential,
preserves neurological and vascular structures, and minimizes
thermal heat. Routinely used instruments such as Kerrison
rongeur, high speed burr (HSD) result in complications such
as Dural tear, thermal and mechanical damage to neuro-
vascular structures and causes intra operative and post op-
erative complications. None of the previous literature has
compared piezoelectric device with HSD in cervical spine.
The aim of the study is to compare the results of laminec-
tomies using Piezotome or HSD. Material and Methods: 42
patients who were operated on for cervical spondylotic my-
elopathy were included. Primary laminectomy was performed

on 21 patients using Piezotome and an HSD was used in the
other 21 patients. The two groups were compared regarding
demographic characteristics, laminectomy duration, blood
loss, intra operative dural tear, neural injury, and post oper-
ative pain. Results: The Piezotome group included 8 women
and 13 men with a mean age of 63 and a mean preoperative
mJOA score of 12.4 ± 2.4. The HSD group included 5 women
and 16 men with a mean age of 61.2 and a mean preoperative
mJOA score of 12.2 ± 2.8. The mean laminectomy time per
level was 2.2 ± 0.8 min in the Piezotome group compared to
6.4 ± 2.2 per level in HSD group. The mean blood loss was
220 ml in Piezotome group and 412 in the HSD group. There
was no dural tear in the Piezotome group compared to 2 in the
HSD group. Pain scores were also increased in patients who
underwent use of burr compared to piezoelectric surgery.
Conclusion: Piezoelectric surgery shows promising results in
terms of safety and precision as evidenced by our experience.
Compared with the high-speed drill and Kerrison rongeur, this
instrument shortens laminectomy time by a significant degree,
as well as reducing blood loss and neural injury.

2139
P179: Evaluation of cervical fusion rate and
stability of anterior cervical discectomy and
fusion (ACDF) patients who underwent
more than 2 levels of fusion without anterior
cervical plating

Prasanna Gunasena1, Anil Weerasinghe1, Eranga
Ganewatte2, Anupa Walgamage1

1Neurosurgery
2Radiology, Lanka Hospital, Colombo, Sri Lanka

Objective: Primary objective of this retrospective study is to
radiologically evaluate the Cervical spine fusion rates and
stability of cervical spine of the patients who underwent
ACDF for two or three levels using PEEK cages without the
use of anterior cervical plating. Anterior decompression and
fusion are one of the most common indications for patients
having moderate to severe cervical myelopathy or radicul-
opathy not responding to non-operative treatment [1]. It is
considered even a single level ACDF is associated with high
fusion rates when used in conjunction with anterior plating
[2,3]. However, using anterior cervical plating has its own
complications and limitations when used for fusion. Post-
operative long-term dysphagia can be as high as 35% [4] and
recurrent laryngeal nerve injury and post-operative hemato-
mas have also contributed to post-operative morbidity. Lit-
erature suggests better fusion rates when used anterior cervical
plate for ACDF than ACDF with cage alone [5]. Method-
ology: Forty Patients who underwent two or three levels of
anterior cervical discectomy and fusion using PEEK cages
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without using anterior plates were evaluated between 2013 to
2020 from a single-center, under a single consultant surgeon at
Lanka Hospitals Colombo Sri Lanka. The PEEK cages were
filled with locally harvested bone graft. Prospective assess-
ment of all 41 patients were done by doing post-operative
cervical spine X-rays, anterior posterior views and lateral and
flexion extension views at the end of six months’ period.
Fusion rates and stability at the fused segments were evaluated
by a board-certified radiology specialist. There were 32 Pa-
tients with two level fusion and 09 patients with three level
fusions. 100% fusion was achieved at the fused segments and
no instability was found according to the X-Ray appearance.
Conclusion: Two or three level ACDF surgery can be done
safely to achieve a good inter vertebral body fusion without
using anterior cervical plates for the patients who require
anterior cervical discectomy and fusion.
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(QOD) study
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Introduction:Chronic spinal degenerative diseases have been
associated with reduced quality of life and dependency on
others for personal needs and care. The change between
preoperative and postoperative care dependency has yet to be
explored in patients with cervical spondylotic myelopathy
(CSM). Material and Methods: The CSM dataset of the
Quality Outcomes Database (QOD) was queried. Care de-
pendency was assessed using the personal care component of
the Neck Disability Index (NDI) questionnaire – an ordinal
scale from 0 to 5; 5 being the inability to get dressed with
activity restriction. Numeric rating scale (NRS) arm pain, neck
pain, and EuroQol-5D (EQ-5D) in quality-adjusted life years
(QALY) scores were recorded up to 24 months postopera-
tively. Multivariable logistic regression analyses were per-
formed to identify baseline risk factors for the inability to care
for oneself and the symptoms leading to care dependency at
24 months postoperatively. Results: Of the 1,137 patients
with CSM who underwent surgical management, 167 patients
(14.7%) were care-dependent at baseline (NDI personal care
score > 2). Patients with care dependency were predominantly
Medicare beneficiaries, of a high school or lower level of
education, and had severe myelopathy at baseline. At 24-
month follow-up, 112 (81.8%) patients who were dependent
before surgery became independent in the ability to take care
of themselves. Patients who experienced a resolution in their
care dependency at 24 months had higher EQ-5D scores (p <
0.01). Lower extremity dysfunction, bladder dysfunction,
upper extremity dysfunction, and neck pain were significantly
associated with care dependency at 24 months follow-up (p <
0.01). Conclusion: Fifteen percent of patients with CSM
depend on others for care preoperatively. After surgery to treat
CSM, 81.8% of patients who depended on others for care,
became independent. Patients with improvements in care
dependency note higher postoperative satisfaction at 3-month
and 24-month follow-up. Surgery has a significant impact on
patients achieving independence.
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Introduction: The purpose of this study is to examine the
surgical treatment of cervical myelopathy associated with
congenital vertebral synostosis in the craniovertebral junction
and upper cervical spine. Material and Methods: We con-
ducted a retrospective chart review of operative cases related to
spinal diseases over the past five years. From this pool, we
identified patients who had received a diagnosis of cervical
myelopathy associated with congenital synostosis in the cra-
niovertebral junction and upper cervical spine. Results: We
conducted a review of 666 operative spinal cases, among which
we encountered five cases. The mean age was 74.8 years,
consisting of one male and four females. Three of the five cases
had C1 assimilation and four had C2/3 fused vertebrae. Three of
the five cases with C2/3 fused vertebrae showed atlanto-axial
subluxation or basilar invagination. Two of these three cases
were associated with C1 assimilation, and the other had hy-
poplasia of posterior arch like spina bifida. In addition, one of
the combined cases of with C1 assimilation and C2/3 fused
vertebrae had a foramen magnum decompression 50 years ago
and showed extensive suboccipital bone loss. All five case
showed instability and myelopathy in the adjacent segment of
the fused vertebrae. Three-dimensional computed tomography
angiography (3D-CTA) showed that all four cases of C2/3 fused
vertebrae had anomalous vertebral artery (VA). Three of the four
cases had unilateral VA hypoplasia, and the VA on the dominant
side showed high riding type. One case had bilateral high riding
VAs. Surgical treatment consisted of occipito-cervical fusion
with endoscopic odontoidectomy (retropharyngeal approach) in
two cases, posterior atlanto-axial fixation with endoscopic
odontoidectomy in one case, occipito-cervical fusion with
posterior decompression in 1 case, and posterior fixation with
decompression between C3/4 vertebrae in 1 case. In one case of
occipito-cervical fusion, a transarticular screwwas used because
placement of an occipital plate was impossible after the
aforementioned foramen magnum decompression. Intra-
operative navigation system was used for all fixation cases, and
adequate bone grafting was performed using autologous iliac
bone or allograft (Grafton™). In one case of occipito-cervical
fusion, laminoplasty was performed simultaneously in the
subaxial cervical spine. Conclusion: We encountered five
operative cases of cervical myelopathy associated with con-
genital vertebral synostosis in the craniovertebral junction and

upper cervical spine. The patients with C2/3 fused vertebrae
often have high riding VAs, and the choice of screw for fixation
should be carefully considered.
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P182: Degenerative cervical myelopathy:
what information is required to make an
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Introduction: Degenerative Cervical Myelopathy (DCM) is
the leading cause of spinal cord injury. It remains under di-
agnosed due to a lack of awareness amongst clinicians and the
community. Decision aids offer patients and clinicians an
opportunity to navigate current evidence for management and
treatment options available to them. Methods: Using mixed
methods, we developed and user tested an evidence-based
patient decision aid for people with DCMwho are considering
surgery. Participants were people who have DCM or health
professionals who manage these patients. Participants were
recruited through social media (e.g., international charity
group Myelopathy.org) and large public hospitals in Sydney,
Australia. Semi-structured interviews and questionnaires were
used to gather feedback on the decision aid. The feedback was
used to refine the decision aid and assess acceptability. An
iterative cycle of interviews, refining according to feedback
and further interviews was used. Interviews were analysed
using reflexive thematic analysis. Questionnaire data were
analysed descriptively. Results:We conducted 40 interviews;
20 were with people with DCM and 20 with health profes-
sionals who manage DCM (Neurosurgeons, Physiotherapists).
Most participants rated the decision aid acceptability as good
or excellent. People with DCM and health professionals
mostly agreed on the different aspects of the decision aid:
introduction, treatment options, comparing benefits and
harms, design, and questions to consider asking health pro-
fessionals. However, some health professionals had differing
views on the use of the modified Japanese Orthopaedic As-
sociate (mJOA) scale to determine the appropriate manage-
ment of people with DCM. Conclusion: Our patient decision
aid is an acceptable tool to assist people with DCM to make
appropriate management choices with health professionals. A
randomised controlled trial evaluating the potential benefits of
this decision aid is still needed.
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for cervical radiculopathy caused by soft disc
and hard disc
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Introduction: PCF is a minimally invasive, motion-preserving
surgery widely applied in the treatment of cervical radiculop-
athy. Several studies have compared it to anterior cervical
laminectomy; however, there are few reports on whether out-
comes after PCF differ depending on the underlying pathology.
we hypothesized that because patients with radiculopathy
caused by HD tend to havemore spondylotic change of cervical
spine than radiculopathy patients caused by SD, clinical out-
come would be worse. This study was conducted to compare
the clinical and radiologic outcomes of posterior cervical for-
aminotomy (PCF) in cervical radiculopathy due to SD and HD.
Material and Methods: 53 patients who underwent PCF for
the treatment of cervical radiculopathy and were followed-up
for more than 2 years were retrospectively reviewed. Patient
characteristics, cervical lordosis, C2-C7 sagittal vertical axis
(SVA), T1 slope, and patient reported outcome measures such
as neck pain visual analog scale (VAS), arm painVAS, and neck
disability index (NDI) were retrospectively reviewed. Results
were compared between the SD group and the HD group.
Results: 17 patients (32.1%) underwent PCF due to SD and
were included in the SD group, and 36 patients (67.9%) who
had operation due to HDwere included in the HD group. There
were no significant difference in patient characteristics, cervical
lordosis, C2-C7 SVA, and T1 slope between the two groups.
Neck pain VAS, arm pain VAS, and NDI significantly improved
after the operation in both groups. Patient reported outcome
measures at each follow-up time point did not demonstrate
significant difference. the amount of improvement of NDI did
not demonstrate significant difference.Conclusion:Despite the
narrower baseline disc space and smaller neuroforaminal size in
the HD group, PCF demonstrated good clinical outcomes in
both groups. Thus, PCF is a procedure that can be recom-
mended for patients with cervical radiculopathy without con-
cern for preoperative pathology.
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P184: Posterior floating laminotomy versus
wide laminectomy in posterior
cervical decompression
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Introduction: Posterior cervical decompression is a common
procedure to treat multilevel degenerative cervical spine
disease. Types of posterior decompression surgery range from
fromaniotomy, laminoplasty, wide laminectomies. We would
like to share our experience with floating laminoplasty first
described by Dr. Yoshiharu Kawaguchi and his colleagues
from Japan in the early 2000s.This technique which creates
two throughs over the lamina-lateral mass with a high speed
burr bilaterally, followed by flavectomy via the trough with a
size 1 Kerrison rongeurs. The detached fragment is elevated
en-bloc and secured to the cranial and caudal spinous pro-
cesses via ethibond sutures to maintain the segment in situ.
Decompression is augmented with bone grafting over the
gutters to allow for “trough fusion”. Material and Methods:
Patients underwent posterior decompression surgery at our
centre from 1st July 2022 - 31st June 2023 were retrospectively
included in this study. Pathologies included ranged from
degenerative cervical disc disease, ossified posterior longi-
tudinal ligament, and central cord syndrome Infective and
metastatic pathologies were excluded from this study. A total
of 21 patients were identified and data regarding demo-
graphics of the patients, type of surgery, number of levels
decompressed, surgical time, and intra-operative blood loss
were collected. Results: Demographic data showed patients
were aged 26 - 72 years old, male to female ratio was 1.7:1, the
most commonly performed surgery was wide laminectomy
and fusion 10 patients (48%), followed by floating lamiotomy
8 patients (38%), and laminoplasty 3 patients (14%). Number
of levels decompressed ranged from 2 to 5 levels, surgical time
ranged from 168 minutes - 270 minutes. Intra-operative blood
loss ranged from 350 mls - 900 mls. Statistical analysis was
conducted among groups based on the type of surgery per-
formed looking into intra-operative blood loss and surgical
time, however no significant results were obtained. Limita-
tions of this study include the small sample size and retro-
spective nature of the study construct. Being a new surgical
procedure, experience and volume will definitely improve
surgical times and intra-operative blood loss. Conclusion:
Floating laminoplasty is a new addition to the armamentarium
in posterior cervical decompression techniques. Although
there was no statistical significance between intra-operative
blood loss, and operative time between the floating
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laminoplasty and wide laminectomy group, floating lam-
inoplasty has been described to combine the benefits of a
laminoplasty and posterior cervical fusion, preventing pro-
gressive kyphosis, less axial neck pain while reducing the
incidence of pseudomembrane formation and 3rd space he-
matoma collection seen in wide laminectomies.
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P185: Surgical management for
degenerative cervical myelopathy
anterior approach

Md Rezaul Karim1
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Study Design: This prospective study involves 36 patients
with degenerative cervical myelopathy who were surgically
treated by anterior corpectomy, interbody fusion by titanium
mesh cage (TMC) filled with autogenous bone, and stabilized
by anterior cervical plate. Objectives: This study was con-
ducted to determine the indications, efficacy, and complication
rate associated with performing corpectomy to achieve an-
terior decompression of neural elements or for removing
anterior lesions. Methods: Twenty-six patients with degen-
erative cervical myelopathy who had surgical treatment and
average 30 months (range, 24–52 months) follow up were
included. The mean age was 64.9 years (range, 55–74 years)
and average period between myelopathic symptoms and
surgery was 2.8 years (range,6months–5years). Preoperative
evaluation of every patient consisted of anterior–posterior,
lateral, bilateral oblique, flexion, and extension radiographs,
computed tomography reconstructions and magnetic reso-
nance imaging of the cervical spine, Degree of pre and
postoperative myelopathy was determined according to the
scoring systems developed by Nurick and Japanese Ortho-
pedic Association (JOA). Eight patients had a mild balance
problem and difficulty while walking but were able to perform
their daily activities. Two patients had spastic quadriparesis
ambulating on either crutches or with the help of others.
Surgical treatment in all patients consisted of anterior de-
compressive corpectomy, and multilevel discectomy anterior
plate stabilization in all patients. Results:Mean sagittal Cobb
angle (C2-C7) was 9° (range, 0-23°) before surgery, 17.1°
(range, 11-22°) on the third postoperative month, and 16.9°
(range, 10-22°) at last follow-up. The difference in sagittal
alignment on the third month and last follow up was not
statistically significant. Average preoperative Nurick score
was 3.5 (range, 2-5) and JOA score was 7 (range, 1-14). Major
and statistically significant neurologic recovery was within the
first 3 months, and average Nurick and JOA scores at 3 months
were 2 (range, 0-3) and 8 (range, 8-17) respectively. All
patients had improved neurologic status at final follow up. As

confirmed by plain radiographs and some time computed
tomography reconstructions, solid fusion was achieved and
we had no implant related complication or failure. No major
complications, 1patient (3.8%) postoperative CSF leaking
developed improved spontaneously. At final follow up, all
patients were able to ambulate without support and maintain
their daily activities. Conclusions: Anterior decompression
provides good neurologic recovery in patients with degen-
erative cervical myelopathy. Tricorticcal bone graft from iliac
crest or titanium cage impregnated with cancellous bone
provides good structural support, and solid fusion can be
achieved with and anterior cervical plate.

2449
P186: The impact of cervical laminoplasty
and cervical foraminotomy on axial neck
pain: a systematic review and meta-analysis

Andrew Kim1, John Avendano1, Marc Greenberg1,
RIchard Skolasky1, Mihir Gupta2, Sang Hun Lee1

1Department of Orthopaedic Surgery, The Johns Hopkins Hospital,
Baltimore, USA
2Department of Neurological Surgery, Yale University, New Haven,
USA

Introduction: Significant axial neck pain is considered a risk
factor of unfavorable outcomes or relative contraindication to
non-fusion, posterior cervical decompressive surgery in-
cluding cervical laminoplasty (CL) or cervical foraminotomy
(CF) for degenerative cervical myelopathy and/or radicul-
opathy. However, consensus regarding persistence, aggrava-
tion or resolution of neck pain postoperatively remains
controversial. The purpose of this study was to analyze
patient-reported outcomes focused on axial neck pain fol-
lowing cervical laminoplasty and foraminotomy to determine
if the non-fusion procedures provide relief of axial neck pain
as well as compressive radiculopathy/myelopathy and their
effect on clinical outcomes using systematic analysis. Ma-
terial and Methods: The PubMed (NLM) and Cochrane
Library (Wiley) databases were systematically searched in
accordance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) guidelines under
keywords including ‘cervical laminoplasty’ and ‘posterior
cervical (lamino)foramintomy’. The search included articles
published from 2013 to 2023 and were independently eval-
uated by two reviewers. Data regarding patient-reported
outcomes (PROs), including Numerical Rating Scale
(NRS), Visual Analogue Scale (VAS), Nurick Scale, Japanese
Orthopaedic Association (JOA) Scores, Neck Disability Index
(NDI), EQ-5D, the 36-Item Short Form Health Survey (SF-
36), risk factors of unfavorable outcomes and reoperation
rates, were collected when available for each article. For each
PRO, weighted means and standard deviations were

460S Global Spine Journal 14(4S)



calculated and compared using unpaired t-tests with signifi-
cance level set at 0.05. Results: A total of 37 studies were
selected for analysis, including 29 focusing on CL and 8 on
CF. There were a total of 3,009 cases (2,396 CL and 613 CF)
with a mean age of 63.57 ± 5.16 and 53.35 ± 15.23 years for
CL and CF patients respectively. For studies with specified
follow-up durations, median follow-up was 17.9 months for
CL and 24.0 months for CF patients. Among CL patients,
64.86% (1,554/2,396) were males and 35.14% (842/2,396)
were females. Among CF patients, 63.46% (389/613) were
males and 36.54% (224/613) were females. From the studies
analyzed, patients undergoing CL had improved mean post-
operative VAS (2.35 ± 0.87) and NDI (17.08 ± 8.00) scores
compared to their baseline values of 4.41 ± 1.34 (t(2378) =
44.4793, p < 0.0001) and 28.64 ± 8.90 (t(2636) = 35.0827, p <
0.0001). Patients undergoing CF had improved mean VAS
(2.83 ± 1.11 vs. 4.84 ± 1.99) (t(1150) = 21.1705, p < 0.0001)
and NDI (13.67 ± 4.48 vs. 26.31 ± 14.01) (t(954) = 18.7881,
p < 0.0001) postoperative scores in relation to preoperative
values. Presence of anterolisthesis, regional malalignment,
higher axial neck pain intensity, current smoking status, di-
abetes, age, and radiographic Pfirrmann grade were all found
to be independent predictors of postoperative axial neck pain.
Conclusion: Non-fusion posterior cervical decompressive
surgery including laminoplasty and foraminotomy provide
significant relief of axial neck pain as well as radiculopathy/
myelopathy symptoms with significantly improved postop-
erative patient-reported outcomes unanimously. These find-
ings suggest that axial neck pain may not be a contraindication
to non-fusion decompressive surgery for degenerative cervical
radiculopathy/myelopathy. Preoperative risk factors predis-
posing unfavorable outcomes from axial neck pain following
cervical laminoplasty/foraminotomy should be considered
when determining surgical strategy.

2545
P187: Considering the effects of patient age
and racewhen selecting implants or choosing
to revise anterior discectomy and fusion: a
retrospective cohort study

Jeffrey Weinreb1, Tyler Pease1, Ryan Smith1, Joseph
Blommer1, Amit Ratanpal1, Anthony Chiu1, Idris Amin1,
Julio Jauregui1, Louis Bivona1, Daniel Cavanaugh1,
Eugene Koh1, Charles Sansur1, Steven Ludwig1

1Department of Orthopaedics, Division of Spine Surgery, University
of Maryland School of Medicine, Baltimore, USA

Introduction: Anterior cervical discectomy and fusion
(ACDF) is a mainstay of treatment for degenerative cervical
pathology. However, revisions remain common, particularly

in multilevel fusions. Common precipitants for revision in-
clude persistent symptoms, adjacent segment degeneration
(ASD), pseudarthrosis, and infection. Demographic factors,
such as age and race, may play a role. However, the literature
is lacking on the interaction of these factors with the type of
implant material used. The aim of this study is to assess the
interaction of patient age, race, and spacer material with re-
vision rates. We hypothesize that elderly patients, underrep-
resented minorities, and synthetic material use may place a
greater risk of revision. Material and Methods: We con-
ducted a retrospective chart review of 261 patients undergoing
ACDF for degenerative pathology from 2012 to 2022. In-
clusion criteria consisted of: 1) adult patients > 18 years old, 2)
neck pain and radiculopathy lasting > 6 months, 3) ACDF at
operative levels C3-4, C4-5, C5-6, C6-7, 4) radiographic
follow-up in the immediate post-operative period, and 5) ≥
6 months of clinical and radiographic follow-up. Exclusion
criteria consisted of: 1) operative level at C7-T1, 2) indication
of trauma, infection, or malignancy, and 3) history of prior
cervical surgery. We collected demographic, surgical, and
outcome data from the medical record and assessed radio-
graphic outcomes. Statistical analysis included descriptive
statistics, normality tests, Fisher’s Exact Test, Pearson’s Chi-
Squared Test, and mixed effects linear models. Results: A
total of 261 patients received ACDF, with 472 fused levels.
The most common spacer material was structural allograft
(83.1%), followed by titanium (14.6%) and PEEK (2.3%).
Overall, 15.3% of patients received revision surgery within a
mean follow-up period of 37.95 months. Of all revisions, the
mean time to revision was 30.8 months. The majority of
patients demonstrated fusion by six months (72.3%). The
causes of revision were ASD (25 cases), pseudarthrosis (15
cases), and persistent symptoms (9 cases). Black patients had
lower early radiographic fusion rates than white patients
(53.4% vs 81.3%, p < 0.001), and higher radiographic
pseudarthrosis rates (26.2% vs 8.2%, p = 0.013) at six months
follow-up. Regression analysis found that black patients had
higher rates of revision than white patients (β = 0.124, 95% CI
[0.066 - 0.181], p < 0.001). When adjusted for race, BMI, and
sex, it was found that titanium cages were associated with
reduced subsidence at each level over time when compared to
allograft (β = -0.168, 95% CI [-0.245 – -0.091], p = 0.029).
PEEK implants were associated with greater rates of revision
(β = 0.264, 95% CI [0.066 – 0.462], p = 0.009). Age was non-
predictive of all-cause revision. Conclusion: This study re-
viewed outcomes of ACDF according to age, race, and choice
of spacer material. It was found that PEEK implants were
associated with greater revision rates, while age was not as-
sociated with any significant differences in outcomes. Re-
garding race, surgeons should remain aware that differences in
rates of fusion and pseudarthrosis in black patients may be
temporary. Thus, consider careful monitoring of these patients
to avoid unnecessary revisions.
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P188: How I do it? UBE posterior spinous
process sparing bilateral cervical
laminectomy for
sublaminar osteochondroma

Rohit Kavishkar1

1Department of Orthopaedics, Clinical Fellow in Spine Surgery, Ng
Teng Fong General Hospital, Singapore, Singapore

Background: Cervical osteochondroma are rare cause of
myelopathy. Traditional treatment is open laminectomy with
or without fusion. There is limited literature on unilateral
biportal endoscopic en-bloc resection of cervical osteochon-
droma. Methods: UBE en-bloc resection of extra-dural
sublaminar osteochondroma on ventral surface of C4 lam-
ina for patient who had cervical myeloradiculopathy. Os-
teotomy was performed to conserve the spinous process and
supraspinous ligament. Complete laminectomy of C4 was
performed. This preserves posterior ligamentous complex of
the neck. Conclusion: UBE can effectively decompress spine
by removing extra-dural compressions in experienced hands.
Keywords: Spine endoscopy, UBEendoscopic, � lam-
inectomy, � osteochondroma

Degenerative lumbar

103
P189: The association between pelvic
retroversion capacity and paralumbar
muscle health in patients with lumbar
degenerative conditions

Joshua Mathew1, Bongseok Jung2, Jonathan Elysee1,
Basel Sheikh Alshabab1, Priya Duvvuri2, John Fallon2,
Austen Katz2, Junho Song2, Adam Strigenz2, Luke
Zappia2, Renaud Lafage1, Virginie Lafage1, Sohrab
Virk2

1Orthopedic Surgery, Lenox Hill Hosptial, New York, USA
2Orthopedic Surgery, North Shore University Hospital-Long Island
Jewish Medical Center, Zucker School of Medicine at Hofstra
University, New Hyde Park, USA

Introduction: With the increased prevalence of lumbar de-
generative conditions, the association between posterior lumbar
muscle and spinal alignment must be evaluated and whether or
not they contribute to maintaining alignment. Therefore, the
purpose of this study is to evaluate the association between
lumbar sagittal alignment and posterior muscle characteristics.
Materials andMethods:A retrospective single center review of
lumbar degenerative patients with degenerative conditions and

lumbarMRIs available. After assembling the cohort, associations
were drawn between cohort demographics and muscle health
parameters using bivariate correlations, t-tests, or chi-squared as
appropriate. Following demographics analysis, associations be-
tween pelvic retroversion (PT) and spino-pelvic mismatch (PI-
LL) with muscle health data were investigated. The associations
were further stratified by sex, while controlling for age and PI
using partial correlations. Results: The cohort consisted of 280
patients (Mean age: 57 ± 15 yo, BMI 29.2 ± 5.7, 62.1% Female).
Sagittal alignment for the entire groups was: PI: 56.4 ± 11°, PT:
17.9 ± 9°, LL: 54.8 ± 14°, PI_LL: 1.61 ± 12.77°. Muscle LI
ranged from 12.4 ± 7 at L1-2 to 15.5 ± 7 at L4-5, CSA/BMI from
150.2 ± 46 to 138.7 ± 44, and G grade ≥ 2 from 22.3% to 52.5%.
Demographic analysis revealed significant associations between
age and CSA/BMI (r = -0.3 to -0.39), and G (all p < 0.001), but
no significant association regarding LI (all p > 0.1). LI was
significantly different between the sexes at every level, except at
L3-4 (p = 0.15) (all other p < 0.05). PI correlated significantly
with LI (r = 0.28 to 0.18 all p < 0.01) but not CSA/BMI. Patients
with G ≥2 at L1-2 (p = 0.022) and L4-5 (p = 0.029) had a
significantly smaller PI. After stratifying by sex, no significant
association was found between PI-LL and CSA/BMI while
controlling for age and PI. There was a weak negative association
between LI and PI-LL inMales (r = -0.20 to -0.28) and moderate
negative association at L4-L5 for Females (L3-4: r = -0.17 and
L4-5: r = -0.40). PI-LL was not significantly associated with G in
either sex. PTwas negatively associatedwith LIwhile controlling
for PI and age for both sexes. There was no significant asso-
ciation between PT and CSA/BMI for Males (all p > 0.05).
However, there was a significant negative association between
PT and CSA/BMI at L4-L5 for females (L4-5 r = -0.24 and -031
respectively). G was negatively associated with PT except at L3-
4 in both Males and Females. Conclusion: When investigating
the association between pelvic retroversion and themuscle health
measurements, while controlling for age and pelvic incidence,
pelvic retroversion was significantly associated with muscle
health outcomes. These findings suggest that the ability to ret-
rovert the pelvis to compensate for spino-pelvic mismatch may
be related to muscle health, especially at the distal lumbar spine.
Understanding the association of muscle health and pelvic tilt
may be of value when assessing post operative outcomes for
surgical interventions aimed at correcting lordosis in patients
with high spino-pelvic mismatch.

118
P190: 30- and 90-day readmissions i lumbar
spine surgery. Differences in prevalence
and causes

Anna Duc1, Stian Solumsmoen1, Tanvir Bari1, Rachid
Bech-Azeddine1

1Copenhagen University Hospital, Copenhagen Spine Research
Unit, Glostrup, Denmark
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Introduction: The morbidity associated with surgical treat-
ment of lumbar degenerative conditions has attracted in-
creasing interest due to the economic impact on society,
especially postoperative readmission. Limited studies have
assessed this risk in a prospective, single-center consecutive
fashion. To assess the incidence and causes of 30- and 90-day
unplanned readmission and revision surgery following sur-
gical treatment for lumbar degenerative spine conditions at a
tertiary treatment center.Material and Methods: All patients
undergoing degenerative lumbar spine surgery in a 1-year
period from February 1st, 2016, were prospectively included.
Patient characteristics, surgical information and information
regarding postoperative complications, including readmission
(30- and 90-days) and revision surgery were recorded. Re-
admissions were classified according to whether they were due
to the surgical intervention specifically, or a medical com-
plication.Results:A total of 1,399 patients underwent surgery
for various lumbar degenerative pathologies in the study
period and all were included. Of these, 9.4% (n = 132) were
readmitted within 30 days of surgery and in some cases,
multiple readmissions occurred (up to 3). The total 90-day
readmission rate was 17.6%. Of these, 15% were related to the
surgical procedure. The predominant medical related causes
were systemic infection (30-day: 14.4%, 90-day: 10.7%),
neurological symptoms (30-day: 6.3%, 90-day: 5.0%) and
cardiovascular events (30-day: 8.1%, 90-day: 12.9%). The
surgical related causes for readmission were pain (30-day:
13.1%, 90-day: 2.9%), wound complications (30-day: 11.3%,
90-day: 5.0% and re-herniation (30-day: 13.1%, 90-day:
2.9%). Age was the only factor with significant influence on
readmission. Conclusion: The incidence of medical condi-
tions causing unplanned 30-day readmissions following sur-
gery for lumbar degenerative conditions, is significantly
higher compared to readmissions related specifically to the
surgical procedure. Examples of medical treatment included
antibiotics, analgesics, laxatives, anticoagulants and beta
blockers. The difference is even more pronounced for the 90-
day readmissions. The predominant medical causes were
systemic infections, neurological and cardiovascular events.
Predominant causes related to the surgery were pain, wound
complications and re-herniations. Readmissions may be re-
duced by optimizing the medical treatment and the pain
management before discharge of the patient.

127
P191: Associations between low virulence
organisms in different locations and
intervertebral disc degeneration and Modic
change in lumbar spine

Xiaolong Chen1, Shibao Lu1

1Department of Orthopedic Surgery, Xuanwu Hospital Capital
Medical University, Beijing, China

Introduction: Many factors may trigger the presence of in-
flammation and chemical factor for intervertebral disc degen-
eration (IDD) process, microbiome dysbiosis has recently been
implicated as one of the likely causes. However, the exact
relationships between microbiome dysbiosis and IDD and
endplate changes are not well understood. The aim of this meta-
analysis is to investigate the impact of microbiome dysbiosis in
different location and sample sources and to assess the potential
relationships between microbiome dysbiosis and IDD and
endplate changes. Material and methods: We searched four
online databases for potential studies. The potential relation-
ships betweenmicrobiome dysbiosis in different sample sources
(e.g., skin, intervertebral disc, muscle, and serum) from lumbar
and/or cervical spine and IDD and endplate changes were
considered as primary outcomes. Odds ratio (OR) and their 95%
confidence intervals (CI) were evaluated. GRADE approach
was used to summarize the strength of evidence.Results:Thirty
observational studies met the eligibility criteria. Overall pooled
prevalence of infection in 3414 patients with spinal pain was
32.5% (23.9%-41.7%), including 33.2% (23.6%-43.6) in
lumbar spine and 27.8% (17.1%-39.9%) cervical spine. The
pooled prevalence of infection in 3923 samples was 27.8%
(20.5%-35.8%). Proportion of disc infections was higher in
patients with endplate changes than in patients without (OR =
2.02; 95%CI = 1.20–3.40; I2 = 51.5%; p = 0.016), especially the
measurement in lumbar spine (OR = 2.56; 95% CI = 1.47-4.46;
I2 = 37.6%; p = 0.108). The majority of infections were due to
Propionibacterium acnes in 22.2% (13.3%-32.5%) and 13.2%
(7.5%-20.2%) in lumbar and cervical spine, respectively.
Conclusions: The results of this study found low-quality grade
evidence for an association between disc infectionwith endplate
changes, especially in lumbar spine. Due to the heterogeneity
and methodological limitations, further studies will improve
understanding the potential relationships and mechanisms.
Keywords: Microbiome dysbiosis, disc degeneration, end-
plate change, systematic review, meta-analysis.
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P192: Clinical efficacy and complication rates
of decompression with or without fusion for
degenerative lumbar spondylolisthesis: a
systematic review and meta-analysis

Xiaolong Chen1, Dongfan Wang1, Shibao Lu1, Ashish
Diwan2

1Department of Orthopedics Surgery, Xuanwu Hospital Capital
Medical University, Beijing, China
2Spine Service, St. George Hospital Campus, UNSW, Sydney,
Australia

Introduction: Currently, there is a lack of information on direct
comparisons of clinical efficacy and complication rates between
decompression alone and decompression with fusion for
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degenerative lumbar spondylolisthesis (DLS). Therefore, we
compared the clinical efficacy and complication rates of de-
compression with or without fusion in the management of
patients with DLS. Material and Methods: Relevant studies
were identified from EMBASE, MEDLINE, Web of Science,
and Cochrane Central Register of Controlled Trials. The in-
clusion criteria were 1) Randomized controlled trials (RCT) and
observational studies, 2) Studies which reported the compari-
sons between decompression alone and decompression with
fusion for DLS, and 3) Reported outcomes included clinical
outcomes, complications, reoperations, operating time, or blood
loss. The exclusion criteria included 1) Reviews, case series,
case reports, letters, and conference reports, 2) In vitro bio-
mechanical studies and computational modelling studies, and 3)
No report on study outcomes. The RoB2 tool and the
Newcastle-Ottawa scale was conducted to assess the risk of bias
of RCTs and observational studies, respectively. Results: Five
RCTs and nine observational studies met the eligibility criteria.
Compared with decompression with fusion, there was
moderate-quality evidence from RCTs suggesting that de-
compression alone was associated with lower postoperative
back pain (SMD -0.21, 95% CI -0.4 to -0.03), and very low-
quality evidence from observational studies suggesting that
decompression alone led to higher leg pain (SMD 0.17, 95% CI
0.05 to 0.3) and ODI (MD 5.16, 95% CI 1.85 to 8.47).
Moderate-quality evidence from RCTs indicating that decom-
pression alone contribute to lower overall complication rates
(RR 0.56, 95% CI 0.41 to 0.77), lower intraoperative com-
plication rates (RR 0.53, 95% CI 0.30 to 0.94), lower post-
operative complication rates (RR 0.59, 95% CI 0.38 to 0.90),
and lower modified Clavien-Dindo classification (MCDC) Type
II complication rates (RR 0.46, 95% CI 0.31 to 0.68) versus
decompression with fusion. In addition, decompression alone
was related to shorter operating time (MD -93.95, 95% CI
-125.32 to -62.58) and less intraoperative loss (MD -320.62,
95%CI -389.66 to -251.57) based on low-quality evidence from
RCTs. Conclusion: Results of this meta-analysis suggest that
for the surgical treatment of DLS, the major strength of de-
compression alone over decompression with fusion was lower
overall complication rates, lower intraoperative complication
rates, lower postoperative complication rates, and lower Type II
complication rates per MCDC.

197
P193: Which NASS herniation morphology
descriptors are most associated with PROM
improvement after microdiscectomy

Teeto Ezeonu1, Jeremy Heard1, Michael Carter1, Omar
Tarawneh1, Rajkishen Narayanan1, Yunsoo Lee1,
Meera Kohli1, Alec Kellish1, Tyler Henry1, Caleb Yeung1,
Jose Canseco1, Alan Hilibrand1, Alex Vaccaro1, Gregory
Schroeder1, Christopher Kepler1, Ian Kaye1

1Rothman Orthopaedic Institute, Philadelphia, USA

Objectives: Lumbar disc herniation is a common etiology of
low back pain. The North American Spine Society (NASS)
nomenclature system was developed to provide a common
language for surgeons to consistently and accurately char-
acterize herniations. It has not yet been demonstrated how the
classification system can be used to predict patient-reported
outcomes. Therefore, the objectives of this study were (1) to
determine which NASS descriptors are most predictive of
patient-reported outcome measures (PROMs) after micro-
discectomy and (2) to identify the inter-rater reliability of each
NASS descriptor. Materials and Methods: All patients > 18
years who underwent lumbar microdiscectomy from 2014-
2021 at a single academic institution were retrospectively
identified. PROMs included the Oswestry Disability Index
(ODI), Visual Analog Scale Back and Leg (VAS Back and
VAS Leg, respectively), and the mental and physical com-
ponent of the short-form 12 survey (MCS and PCS). Each
herniation was classified using the NASS lumbar disc no-
menclature specific to disc herniation. Characteristics for
classification included (1) area of axial disc, (2) area of central
canal, (3) percent central canal displacement, (4) focal vs.
broad-based displacement, (5) protrusion vs. extrusion, (6)
sequestered vs. non-sequestered, (7) laterality, (8) migration,
(9) extent of migration, and (10) presence of Schmorl node.
Backwards multivariate logistic regressions were used to
analyze the predictability of each disc characteristic on im-
provement in three-month and twelve-month PROMs. Co-
hen’s kappa coefficient was used to measure the inter-rater
reliability of each NASS descriptor. Results: A total of 213
patients (41.8% female) were identified. The disc herniation
characteristics with greatest inter-rater reliability were area of
central canal (k = 0.88) and sequestration status (k = 0.88),
while area of migration (k = 0.53) and extrusion (k = 0.61) had
the least inter-rater reliability. Multivariable logistic regres-
sions demonstrated that at 3 months, non-sequestered herni-
ation (OR = 0.11, p = 0.004) and larger axial disc areas (OR =
1.03, p = 0.003) predicted improvement in ODI. By
12 months, only non-sequestered herniation was predictive of
improvement in ODI (OR = 0.07, p = 0.001). Improvement in
MCS at 3 months was also predicted by non-sequestered
herniation (OR = 0.25, p = 0.032) and larger axial disc
areas. (O = 1.02, p = 0.009), though this prediction did not
persist at 12 months. At 3 months, improvement in PCS could
be predicted by protruded herniation (OR = 0.37, p = 0.035).
Improvement in VAS leg could be predicted at 12 months by
larger axial disc area (p = 1.05, p = 0.031), smaller central
canal area (OR = 0.98, p = 0.042) and herniation protrusion
(OR = 0.4, p = 0.034). Herniation descriptors that did not
predict improvement in any PROM included focal vs. broad
protrusion, presence of a Schmorl node, and zone of herni-
ation. Conclusion: These results show that sequestration
status based on MRI imaging is both reliable and able to
predict improvement in clinical outcomes at 3 months and at
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12 months after surgery. Extrusion was not a reliable herni-
ation descriptor, however it was associated with improvement
in multiple clinical outcomes. As this study is the first to
evaluate this nomenclature system, additional investigation is
needed to support our findings on the reliability and utility of
the NASS system to predict outcomes.

285
P194: Platelet rich plasma vs corticotherapy
for lumbar pain of facetary origin: a
randomized clinical trial

William Zarza Santos1, Robert Meves1

1Ortopedia e Traumatologia, Santa Casa de Sao Paulo, Sao Paulo,
Brazil

Introduction: Low back pain is one of the most common
health problems, with high prevalence and social cost. Up to
20% of cases of acute low back pain do not resolve within
12 weeks, becoming chronic. In view of the increasing cost,
incidence and prevalence of people with chronic low back
pain, better treatment options have become a major point of
discussion. It is precisely at this point that biological ther-
apies appear as a promising alternative. The objective of this
study is to compare PRP to the injection of corticosteroids in
patients with chronic low back pain of facet joint origin.
Methods: Randomized clinical trial with patients with
chronic low back pain of facet joint origin, previously se-
lected with positive dorsomedial branch block test, com-
paring the effect of PRP versus corticosteroids on facet joint
injection. Epidemiological data as well as clinical outcomes
were assessed using quality of life questionnaires (SF36),
function (ODI and RM), in addition to the visual analogue
scale (VAS) pain. Patients were evaluated before the pro-
cedure, after 1 month and after 3 months. Results: A total of
59 patients were included in the randomization between
groups: 32 patients in the corticosteroid group and 27 pa-
tients in the PRP group. There was no difference regarding
gender, age, BMI and comorbidities between the two groups,
showing homogeneity between them. In the ODI assessment,
although there was no difference between PRP and corti-
costeroids at any time, there was a significant interaction
effect between treatment and time (p = 0.038), showing that
the groups behaved differently over time. The same effect
was evidenced in the RM evaluation (p = 0.010). As for the
VAS, there was no significant difference between the
treatments in the evaluated times, as well as in the quality of
life questionnaire (SF36). Conclusion: The present study
showed similar results in up to 3 months of PRP compared to
corticosteroids in the assessment of pain, quality of life and
function scores in the treatment of lumbar facet syndrome,
and it was not possible to see differences between the
methods in this sample.

292
P195: Clinico-radiological assessment of
lumbar spinal canal stenosis and evaluation
of its surgical treatment

Sarvdeep Dhatt1
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Introduction: This study aimed to predict the absolute criteria
for surgical intervention and study the outcome of surgical
intervention. Materials and Methods: A prospective study
was conducted from June 2002 to July 2003. A total of 35
patients were included in the study. Pre- and postoperative
Oswestry Disability Index (ODI) scores were evaluated for all
the patients. All patients underwent magnetic resonance im-
aging (MRI). The surgical indications were disabling back-
ache with radicular pain, limited walking capacity, and
neurological deficits leading to a poor ODI score. Surgical
procedures done were discectomy and laminectomy with or
without fixation with pedicle screws on a case-to-case basis.
Follow-up was done for up to 1 year at three-monthly in-
tervals. The final ODI score was taken at the last follow-up
and was compared with preoperative scores.Results:A 50 ±
10 years was the average age of patients included in the
study. The average walking capacity was 40 m; the average
duration of symptoms was 41 months. ODI improved from
average score of 71% ± 4% preoperatively to 22% ± 6%
postoperatively. L4-L5 was the level most severely nar-
rowed, with a mean cross-sectional area of 75 mm2. The
most common surgical interventions done were discectomy
and laminectomy, which were performed in 54% of the
cases. We had good-to-excellent results in all our cases.
None of the cases deteriorated after surgery. Conclusion:
The findings in this study have important implications in
clinical practice. The radiological findings in the MRI
correlated well with the clinical signs and symptoms of the
patients, i.e., patients with significant findings in the MRI
had profound clinical symptoms and neurological deficits.
Lumbar canal stenosis is a clinicoradiological diagnosis.
ODI score is related to canal narrowing on MRI. Clinical
improvement is related to preoperative disability and canal
narrowing on MRI.
Keywords: lumbar canal stenosis, magnetic resonance im-
aging, Oswestry Disability Index
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P196: Prevalence of neck and back pain
among orthopedic surgeons in Tunisia
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Abid1,2, Seddik Akremi1,2, Mondher Kooli1,2, Mehdi
Bellil1,2, Mohamed Ben Salah1,2

Abstracts 465S



1University Tunis el Manar, Faculty of Medecine of Tunis, Tunis, Tunisia
2Orthopedic Surgery Department, Charles Nicolle Hospital, Tunis,
Tunisia

Introduction: Orthopedic surgery is a physically demanding
job, making orthopedic surgeons vulnerable to musculoskeletal
pathologies. We aim to evaluate the prevalence of back and neck
pain in orthopedic surgeons. Material and Methods: A survey
was addressed through email to 89 actively-practicing orthopedic
surgeons. We collected demographic, and clinical data as well as
impact of pain on professional and personal daily activity. Re-
sults: 56.8% of participants reported back pain 1 to 3 times a
week and 55% say it started during internship.75.5% of par-
ticipants said the pain was mild. Neck pain was present at least
once a week in 30% of participants and was considered light.
Medical treatment was received by 7 surgeons and one took days
off because of the pain. No surgeon has managed the OR but 2
had to adapt their type of surgical practice. Conclusion: Or-
thopedic surgery exposes to high risks of chronic musculo-
skeletal pathologies Future studies may lead to evaluate the
relationship between the type of surgical practice and the pain, as
well as the means to prevent it.
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P197: Development of end-to-end artificial
intelligence models for surgical planning in
transforaminal lumbar interbody fusion
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Introduction: Transforaminal lumbar interbody fusion (TLIF) is
a commonly used technique for treating lumbar degenerative
diseases. Here, we developed a fully computer-supported pipeline
to predict the cage height and the degree of lumbar lordosis
subtraction from the pelvic incidence (PI-LL) after TLIF surgery
through preoperative X-ray images. Material and Methods: A
total of 311 patients who underwent L4-L5 TLIF surgery were
included. The automated pipeline included two primary stages.
First, a deep learning model was used to extract essential features
from X-ray images, and these features were then combined with
clinical features to develop machine learning (ML). Model
precision was evaluated by comparing magnetic resonance im-
aging measurements with model predictions. Second, five ML
algorithms were trained to identify the optimal models to predict
the interbody cage height and postoperative PI-LL. Subsequently,

a subset of major features from each baseline model was selected,
and the most critical features were examined in further analysis.
Results: A total of 53 features were extracted from preoperative
X-ray images by using a deep learning model. These features
were determined to be highly reliable, as indicated by the ad-
equate to excellent interobserver reliability within an intraclass
correlation coefficient range of 0.78-0.947. Lasso regression
exhibited superior performance for predicting the interbody cage
height, and support vector regression had optimal results for
predicting postoperative PI-LL. For cage height prediction, the
root mean square error (RMSE) was calculated as 1.01, and the
model achieved the highest accuracy at a height of 12 mm, with
exact prediction achieved in 54.43% (43/79) of cases. In most of
the remaining cases, the prediction error of the model was within
1 mm. In addition, the model demonstrated adequate perfor-
mance for predicting PI-LL, with an RMSE of 5.19 and an
accuracy of 0.81 for PI-LL stratification. For interbody cage
height prediction, the intervertebral height at the midpoint of L4-
L5 emerged as the pivotal factor, while preoperative lumbar
lordosis (LL), relative LL, and pelvic incidence (PI) emerged as
pivotal for predicting postoperative PI-LL. Conclusion: The
interbody cage height and postoperative PI-LL can be reliably
predicted using artificial intelligence and ML models, indicating
their potential for use in clinical decision-making.
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P198: Surgical management of hip-spine
syndrome: a systematic review of
the literature

Raj Lavadi1, Sharath Anand2, Lauren Culver3, Hansen
Deng2, Alp Ozpinar4, Lauren Puccio2, Nitin Agarwal1,2,
Nima Alan5
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Introduction: Hip-spine syndrome was first described in
1983 to describe the symptomatology resulting from con-
comitant lumbar degenerative stenosis and hip osteoarthritis.
Numerous studies have sought to understand the underlying
pathology and appropriate management of this syndrome. The
purpose of this article is to review the literature for specific
imaging characteristics and the optimal surgical treatment of
hip-spine syndrome.Material andMethods:We conducted a
systematic review via an electronic database search through
PubMed to identify all publications related to hip-spine
syndrome. All publications that contained data on patients
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who underwent surgical treatment for hip-spine syndrome and
reported patient outcomes or radiographic data were included.
Exclusion criteria consisted of publications published in a lan-
guage other than English, review articles, and technique articles.
Results:We identified fifteen articles that focused on the surgical
management of hip-spine syndrome. Of these 15 articles, eight
reported radiographic outcomes with most reporting no signif-
icant change in spinopelvic parameters before and after surgery.
Thirteen articles reported clinical outcomes with eight of those
thirteen articles identifying patient reported outcomes to be
significantly improved following surgery. Conclusion: Despite
being first described almost forty years ago, the data on surgical
management of hip-spine syndrome remains sparse. While there
is some evidence that total hip arthroplasty in patients who
previously underwent spinal fusion may have higher compli-
cations rates, there remains debate regarding which surgical
problem to address first – the hip or the spine.
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P199: Assessment of theoretical knowledge
about degenerative sacroiliac joint disease
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Introduction: Sacroiliac (SI) is one of the main causes of
chronic low back pain due to its rich presence of sensory nerves.
Clinical and radiological diagnosis is often unrecognized among
orthopedic surgeons which leads to unexplained persistent low
back pain, unsatisfied patients and crowded doctor’s practice.
Our purpose is to assess the theoretical knowledge of degen-
erative sacroiliac joint disease among this population in Tunisia.
Material andMethods:We conducted our study over the period
of a year utilizing a 12-question survey that collected the status of
surgeons, years of practice, daily practice of spine surgery. We
asked the participants about their current knowledge on the
innervation of the sacroiliac joint, incidence of pain related to SI
joint, provocative tests and criteria, surgical treatment and its
indications. Results: 26 orthopedic surgeons participated in this
study as following: resident (65.4%), teaching doctor (15.4%),
specialist (15.4%) et associate professor (3.8%). Years of practice
varied from 0 to 5 years in 57.7% of cases and from 5 to 10 years
in 38.5%. 3.8% of surgeons had a daily practice of spine surgery
whereas 46.2% never practiced spine surgery. 57% of our par-
ticipants disregard that sacroiliac disease is responsible for 15-
30% of low back pain. 4.3% of surgeons think that lumbar fusion
was followed by early pain postoperatively, due to mechanical
overload of the SI joint according to 56.5% of surgeons, to

greater mobility of SI in 21.7% and that incidence of pain in-
creased with the number of fusion levels in 13% of participants.
Participants responded « I don’t know » to the questions re-
garding SI innervation in 34.6% and provocative tests in 34.9%
of cases. 34.6% know that the positivity to three provocative tests
predicts a good response to SI corticosteroid injection.More 60%
of participants think that fluoroscopy-guided injection is ideal
and permits pain healing. 61.5% indicated sacroiliac fixation for
persistent low back pain in patients operated on with lumbar
fusion. Sacroiliac screw fixation is the main technique according
to the participants. Conclusion: Degenerative sacroiliac joint
disease is often underdiagnosed by mostly young orthopedic
surgeons. To the best of our knowledge, no previous study has
been conducted in such perspective. Further studies regarding the
optimal tools to improve their knowledge such as workshops,
master classes etc., should be considered.
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P200: Is concomitant lumbar spinal stenosis
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improvement in patient-reported outcomes
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Introduction: Low back pain is associated with increased
mortality, obesity, depression, and risk of opioid overuse. In
elderly patients, lumbar spinal stenosis (LSS), combined with
an already increased risk of comorbidity, disability, and re-
duced physical activity, can have a severe impact on quality of
life and overall frailty. Diabetes (DM) is associated with in-
creased mortality, obesity, reduced physical activity, cardio-
vascular disease, and cancer. Previous studies on the
association and impact of concomitant LSS and DM are
limited. The aim of this study is to evaluate the impact of DM
in patients with LSS undergoing spine surgery. Material and
Methods: Patients from the Danish national spine registry,
DaneSpine, scheduled for LSS surgery were identified. MRI
of patients with and without DMwas graded in regards to LSS,
disc degeneration (DD), muscular fat infiltration, and Modic
changes. In addition, preoperative and two-year postoperative
data were collected including PROs. Patients with DM were
propensity-matched to non-DM patients.Results: In total, 296
patients were included, 41 DM and 255 non-DM. Of these, 27
patients from each group were successfully matched. The
PSM DM group had less improvement and worse leg pain at
two-year follow-up compared to the non-DM group, VAS 58
vs. 36 (p = 0.004). Physical disability was significantly worse
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at two-year follow-up in the DM group compared to the non-
DM group, Oswestry Disability Index score of 38 vs. 29 (p =
0.05). On the preoperative MRI, the number of patients with
severe grade LSS and severe fat infiltration in Multifidus
muscles was significantly higher in the PSM DM group
compared to the non-DM group, (p < 0.01). Conclusion:
Patients with concomitant LSS and DM have a significantly
reduced improvement in leg pain, more physical disability,
and worse leg pain scores at two-year follow-up post-surgery
compared to patients without DM. In elderly patients with
LSS, there should be an increased focus on DM and the
clinically relevant threshold for spine surgery.
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P201: Validity of Oswestry Disability Index
(ODI) in elderly patients with co-existing
Hip/Knee pathology
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Introduction: Oswestry Disability Index is considered the
gold standard of low back functional outcome tools. Almost
all the factors measured are affected by spinal disorders as well
as hip or knee pathology. Majority of elderly patients pre-
senting with low back pain also have co-existent hip or knee
arthritis/other pathology adding to leg pain and disability.
Hence it is proposed that ODI score may not be a valid scoring
system for assessment of success of treatment of spinal pa-
thology in elderly patients with hip/knee pathology.Methods:
58 patients aged 50 years and above were included in the
study. 29 patients (cases group) presenting with low back pain
with associated Hip/Knee pathology were compared with 29
patients (control group) without any hip/knee pathology. ODI
scores were recorded at first presentation and at 2nd, 6th and
12th week follow up visits. The changes in the ODI scores
were compared against pain intensity (measured by VAS
score) at each visit. Results: Significant positive correlation
was seen between VAS scores and ODI scores at all visits in
both the groups. The correlations were plotted on the graphs.
As pain intensity (VAS) improved, there was improvement in
functional disability (ODI score). However, the strength of
correlation of VAS score with ODI score was found to be
weaker in group A (cases) as compared to group B (control).
However, the difference was statistically significant only at
2nd week (p-value 0.023). Conclusion: ODI score appears to
be a useful tool for assessment of functional disability in
elderly patients suffering from Low Back Pain with co-
existing hip/knee pathology. However, changes in ODI
scores with successful treatment of spinal pathology may not
be very significant in this subgroup of patients.
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Introduction: Kinetic magnetic resonance imaging (kMRI) is
a novel technique which combines high image resolution with
positional variability offered with conventional radiographs to
allow characterization of degenerative changes in dynamic
pathologies such as degenerative lumbar spondylolisthesis
(DLS). This study evaluates the relationship between struc-
tural parameters of the lumbar spine and instability in DLS
using kMRI.Material andMethods: This was a retrospective
review of 129 consecutive lumbar spine kMRI images from
patients presenting with low back pain from 2015-2017.
Patients with history of prior fusion or presenting for trauma,
malignancy, or infection were excluded. Segmental lordosis,
facet angle, disc height and degeneration, and paraspinal
muscle cross-sectional area (CSA) were measured on neutral
T2-weighted images. Spondylolisthesis was categorized as
stable or unstable at each lumbar segment from L3-S1. In-
stability was defined as translational motion > 3mm and/or
angular motion > 10 degrees between flexion and extension
images. Statistical analysis included independent t-test and
chi-squared for continuous and categorical variables. Multi-
variable logistic regression controlling for age sex, and global
lordosis were conducted to identify independent predictors of
instability at individual lumbar segments.Results:Overall, 60
patients had single-level DLS (mean age = 44.7+12.3; 46%
female), 20 of which were unstable. There were no significant
differences in age (p = 0.135) or sex (p = 0.532) between stable
and unstable DLS patients. On average, unstable DLS was
associated with greater multifidus CSA (5.29 vs. 8.34cm2, p =
0.005). Increased multifidus CSAwas significantly predictive
of instability (OR:1.5, 95%CI: 1.20-1.82, p = 0.001). At L4-
L5 DLS segments, increased translational motion at adjacent
L5-S1 non-DLS segments was significantly predictive of
instability (OR:2.2, 95%CI: 1.05-4.56, p = 0.037). Conclu-
sion: Increased multifidus CSA was found to be an inde-
pendent predictor of unstable DLS overall, while increased
anteroposterior translational motion at adjacent, non-affected
L5-S1 segments were predictive of unstable DLS at L4-L5
segments. As a dynamic stabilizer, multifidus hypertrophy is
likely a compensatory mechanism to maintain spinal stability,
while excessive translational motion at the lumbosacral joint
may elicit further segmental instability at adjacent L4-L5 DLS
segments where structural integrity is already compromised.
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Higher powered studies should be conducted to further in-
vestigate predictors of instability in DLS.
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P203: SA - ALIF hyperlordotic cage for
correction of segmental spinal lordosis in
patients with single level DDD
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Introduction: Since the introduction of threaded devices in
the mid-1990s, anterior lumbar interbody fusion (ALIF) has
become a staple in the armamentarium of the spine sur-
geon.We aim at analysing the impact of stand alone anterior
lumbar interbody fusion (SA- ALIF) with hyperlordotic cage
in treatment of single level degenerative disc disease (DDD)
and restoring the main spinopelvic parameters, along with its
potentials and limitations in correcting sagittal imbalance of
the approach and implanted hardware. Materials and
Methods: Total 72 patients with single level DDD and spinal
misalignment were treated surgically and followed up in
Department of Neurosurgery and Spinal Surgery – University
Hospital Heart and Brain Pleven for period of 2 years. The
following spinopelvic parameters were observedand cor-
rected: pelvic tilt (PT), sacral slope (SS), lumbar lordosis (LL),
segmental lumbar lordosis (LLseg) and sagittal vertical axis
(SVA). Most of the patients (80 %) received hyperlordotic
cages (HLC). The indirect decompression potential of ALIF
was also assessed. The clinical outcome was obtained by
collecting visual analogue scale (VAS) for back and leg pain
and Oswestry Disability Index (ODI) scores. Global fusion
rate and main complications were collected. Preoperative
dynamic X-Ray, CT scan with venogram, bone density and
MRI were performed. Postoperative CTscan on 3 and 6 month
were done. Results: PT, SS, LL, LLseg and SVA spinopelvic
parameters all improved postoperatively by - 4.3 ± 5.2°, 3.9 ±
4.5°, 10.6 ± 12.5°, 6.7 ± 3.5° and 51.1 ± 44.8 mm, respec-
tively. HLC were statistically more effective in restoring LL
and LLseg (p < 0.05). Postoperative disc height, anterior disc
height, posterior disc height and foraminal height, respec-
tively, increased by 58.5%, 87.2%, 80.9% and 18.1%. Post-
operative improvements were observed in VAS back and leg
and ODI scores (p < 0.05). The global fusion rate was 94.5 ±
5.5%; the overall complication rate was less than 5%. Con-
clusion: When managing degenerative disc disease and
sagittal imbalance, SA-ALIF can be considered as a valid and
reliable technique to achieve the correct spinopelvic param-
eterseven in single level surgery based on preoperative
planning. This technique permits to obtain an optimal LL
distribution and a solid anterior column support, with lower
complications and higher fusion rates when compared to

posterior approaches. Using a hyperlordotic cages is a mile-
stone for improving the postoperative results.

664
P204: Diagnosis of depression has no effect
on opioid consumption after lumbar
spine fusion

Teeto Ezeonu1, Omar Tarawneh1, Olivia Opara1,
Rajkishen Narayanan1, Yunsoo Lee1, Eric Teichner1,
Lauren Micou1, Liam Gibbons1, Jose Canseco1, Alan
Hilibrand1, Alex Vaccaro1, Gregory Schroeder1,
Christopher Kepler1

1Rothman Orthopaedic Institute, Philadelphia, USA

Introduction: The prevalence of psychiatric disorders is more
than 4 times higher in patients with disabling spine conditions
compared to the general population. Orthopaedic procedures
are associated with postoperative opioid usage, increasing the
potential for opioid abuse. While evidence suggests that pa-
tients with mental health conditions are more likely to use
opioids, there is limited research on the effects of mental
health on opioid consumption in spine patients. Therefore, the
objectives of this study were to determine the effects of
preoperative diagnosis of depression on (1) postoperative
opioid consumption after lumbar fusion surgery and (2)
surgical outcomes. Material and Methods: Following IRB
approval, patients > 18 years old who underwent 1-2 level
primary lumbar spinal fusion from 2017-2021 at a single
academic institution were retrospectively identified. Diagnosis
of depression was confirmed using manual chart review.
Outcome variables included 90-day pre- and postoperative
opioid consumption in morphine milligram equivalents
(MME), as well as surgical outcomes (length of stay, post-
admission disposition, inpatient complications, and 90-day
readmissions). Parametric data were compared with inde-
pendent t-tests and non-parametric data were compared with
Mann-Whitney U tests. Categorical variables were compared
using Pearson’s chi-square tests. Multivariable logistic re-
gression models were developed to determine if depression
was a significant independent predictor of postoperative
opioid usage. Statistical significance was set at p < 0.05.
Results: We identified 486 patients who underwent one- to
two-level lumbar fusion surgery at a single academic insti-
tution. 105 patients (21.6%) had a diagnosis of depression.
Patients with a diagnosis of depression were more likely to be
female (68.6% vs. 45.9%, p < 0.001) and have a higher
Elixhauser comorbidity index (2.00 [0.00;2.00] vs. 1.00 [0.00;
3.00], p < 0.001). There was no difference between groups in
90-day opioid MME consumption in the pre- and postoper-
ative periods (p > 0.05). Patients who had a diagnosis of
depression had longer length of stays (3.39 [2.46;4.02], vs.
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3.29 [2.58;4.22], p = 0.043) and were more likely to be
discharged to inpatient rehab (12.4% vs. 5.77%, p = 0.033) or
a skilled nursing facility (7.62% vs. 3.94%, p = 0.033). There
was no difference in total inpatient complications or 90-day
readmissions between groups (p > 0.05). A multivariate lo-
gistic regression showed that depression was not an inde-
pendent predictor of 90-day postoperative opioid
consumption. Higher preoperative pain level (est. = 1.81,
Confidence Interval (CI): 0.69-2.93, p = 0.002) and longer
length of stay (est. = 34.33, CI: 21.89-46.76, p < 0.001) were
predictive of greater 90-day postoperative opioid usage.
Conclusion: Patients with a diagnosis of depression did not
consume more opioids than patients without depression after
lumbar spinal fusion and they experienced no difference in
surgical outcomes. Postoperative opioid usage was better
predicted by preoperative comorbidity status and length of
stay. While diagnosis of depression may have an effect on
discharge outcomes, providers and patients should be reas-
sured that post-surgical outcomes, including opioid con-
sumption, will not be adversely impacted.
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Introduction: Conventional oblique lumbar interbody fusion
(OLIF) approach is possible from the L2/3 to L4/5 levels.
However, obstruction of the lower ribs (10th–12th) makes it
difficult to maintain disc parallel maneuvers or orthogonal
maneuvers. To overcome these limitations, we proposed an
intercostal retroperitoneal (ICRP) approach to access the
upper lumbar spine. This method does not expose the parietal
pleura or require rib resection and employs a small incision.
Material and Methods:We enrolled patients who underwent
a lateral interbody procedure on the upper lumbar spine (L1/2/
3). We compared the incidence of endplate injury between
conventional OLIF and ICRP approaches. In addition, by
measuring the rib line, the difference in endplate injury ac-
cording to rib location and approach was analyzed. We also
analyzed the previous period (2018–2021) and the year 2022,
when the ICRP has been actively applied. Results: A total of
121 patients underwent lateral interbody fusion to the upper
lumbar spine (OLIF approach, 99 patients; ICRP approach, 22
patients). Endplate injuries occurred in 34 of 99 (34.3%) and 2
of 22 patients (9.1%) during the conventional and ICRP

approaches, respectively (p = 0.037; odds ratio, 5.23). When
the rib line was located at the L2/3 disc or L3 body, the
endplate injury rate was 52.6% (20 of 38) for the OLIF ap-
proach but 15.4% (2 of 13) for the ICRP approach. Since
2022, the proportion of OLIF including L1/2/3 levels has
increased 2.9-fold. Conclusion: The ICRP approach is ef-
fective in reducing the incidence of endplate injury in patients
with a relatively lower rib line, without pleural exposure or rib
resection.
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presenting with lumbar radiculopathy and
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Introduction: Ligamentum flavum cyst, a rare type of ex-
tradural juxtafacetal cyst of the spine, can present with neu-
rological symptoms due to spinal canal stenosis and lumbar
nerve root compression. It is commonly associated with de-
generative diseases of the spine, such as degenerative disc
disease and spondylolisthesis. Ligamentum flavum cyst
should be kept as a differential diagnosis in patients presenting
with radiculopathy or claudication pain, where an epidural
cystic lesion is seen onMRI. Surgical excision of such a lesion
usually provides satisfactory pain relief in symptomatic pa-
tients. Material and Methods: We reported a case of liga-
mentum flavum cyst occurring at L4-L5 level on the right side
in a 73-year-old lady, causing lumbar radiculopathy with a
neurologic deficit in the form of weakness of great toe ex-
tension and hip abduction (Power 4/5), hypoactive ankle reflex
on the right side, and 50% sensory loss at the right L5 der-
matome. Plain radiographs of the lumbosacral spine showed
degenerative spondylolisthesis at the L4-L5 level. MRI
demonstrated degenerative changes with multilevel facet ar-
thropathy, more marked at the L4-L5 level, with degenerative
spondylolisthesis at the same level. There was an asymmet-
rically enlarged right ligamentum flavum with an intra-
substance cystic lesion (central hyperintensity on T2 and
hypointensity on T1) without communication to the facet
joint, consistent with a ligamentum flavum cyst. The cyst was
compressing and displacing the right-sided cauda equina
nerve roots. Results: The patient was treated surgically with
spinal decompression, excision of the cyst, and transforaminal
lumbar interbody fusion at the L4/L5 level. Histologic anal-
ysis of the cyst showed pseudocystic degeneration without
lining epithelium. Postoperatively, the patient did well, was
mobilized the next day, and was discharged home with a
significant resolution of symptoms. There was no recurrence
of the patient’s symptoms at 1-year follow-up. Conclusion:
Ligamentum flavum cyst, though rare, should be included in
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the differential diagnosis of any patient presenting with rad-
iculopathy or neurogenic claudication. MRI is the most useful
investigation in the diagnosis of these cysts. Surgical man-
agement is usually successful with good recovery of neuro-
logical deficits and pain. Any instability associated with a
ligamentum flavum cyst, or its excision, should be addressed
while surgically managing the case.
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Introduction: OLIF, with its strong points of minimal in-
vasiveness and indirect decompression, is becoming in-
creasingly popular in spine surgery. Nonetheless, as a
relatively new surgical technique, comprehensive reports on
its complications are lacking. There might be overlooked or
yet-to-be-identified potential complications. Our study seeks
to identify these and other potential complications of OLIF
through postoperative MRI analysis.Material and Methods:
Routine postoperative MRI (postMR) was conducted one
week after surgery. We evaluated the cage’s position at each
level based on its insertion angle and depth. In addition, the
relationship between this location and contralateral root injury
was analyzed. We also assessed the incidence of hematomas at
both the approach and contralateral sites. Specific post-OLIF
complications, such as residual disc rupture and extensive
synovial cyst formation, were further examined. Results: Of
the study, 401 patients and 650 levels were included. The
OLIF cage showed an increased obliqueness at lower levels
(L2/3: 4.71 ± 4.82°, 3/4: 5.60 ± 4.42°, 4/5: 9.84 ± 6.29°, 5/1:
18.5 ± 4.91°). However, the cage depth remained relatively
consistent (L2/3: 7.08 ± 2.68 mm, 3/4: 7.30 ± 2.52 mm, 4/5:
6.81 ± 2.67 mm, 5/1: 6.56 ± 2.99 mm). Cages with depths less
than 5 mm were classified as the ’deep cage group’, and their
occurrences were 20.3%, 15.7%, 25.8%, and 46.2% at L2/3, 3/
4, 4/5, and 5/1 levels, respectively. Symptomatic contralateral
root injuries were only noted at L4/5 in the deep cage group.
For the non-deep cage group, residual disc ruptures were
observed in L4/5 and 5/1, central or foraminal in nature.
Hematomas at the approach site were found in 65.2% of cases,
with 4.9% having significant hematomas larger than 10 cc.
contralateral psoas hematomas were seen in 19.0% of cases,
but with no related symptoms. Extensive synovial cyst for-
mation was found in 4 cases, causing foot drop in one.

Notably, all patients with extensive synovial cyst formation
had spondylolisthesis accompanied by facet joint subluxation.
Conclusion: The most prevalent post-MR finding in OLIF
was hematomas at the approach site, though these were mostly
subclinical. Contralateral psoas hematomas were also com-
mon but weren’t symptomatically significant. Symptomatic
complications, like contralateral root damage and extensive
synovial cyst formation, necessitate further risk factor
exploration.

783
P208: A prospective multi-centric study of
controlled thermal energy and rotational
capsular tissue shaving system in patients
with facet joint syndrome

Sahil Mhaisane1, Vikas Kapoor1

1Spinal Surgery, Stepping Hill Hospital, Stockport, United Kingdom

Introduction: Facet Joint Syndrome (FJS) is among the
leading causes of low back pain and affects millions globally.
Typically manifesting from spinal osteoarthritis (OA), FJS is a
painful, chronic condition where treatment options, often
temporary in nature, have remained unchanged in the past four
decades. A novel, minimally invasive system has been de-
veloped to provide potential long-term relief via a combi-
nation of controlled thermal energy and rotational capsular
tissue shaving off the facet capsule to disrupt nociceptive
signals and receptors. Materials and Methods: Prospective
study that included patients with chronic intractable pain of the
low back resulting from FJS who had failed conservative
treatments for pain. Period of study from July 2017 and
August 2022 at three hospitals across Greater Manchester in
the United Kingdom. This study recruited 80 patients. Out-
comes of leg and back pain were assessed using the visual
analogue score (VAS) at baseline and at follow-ups conducted
at 1-, 3-, 6-, 12- and 24-months post-treatment. A second
prospective study was undertaken in 2018 in Medellı́n, An-
tioquia, Columbia at Clı́nica CES and Clı́nica Las Vegas. It
consisted of eight patients who received treatment for FJS.
Clinical outcome was measured using VAS for back pain, at
baseline and at follow-up conducted 48-months post-
treatment. Results: Baseline mean scores for the 80 pa-
tients prior to treatment for VAS Back was recorded as 6.3 and
VAS Leg as 2.1 on 1-10 scales. Post-treatment VAS Back
mean scores reduced to 3.8, 3.0, 2.7, 2.3, 2.2, and VAS Leg
mean scores reduced to 1.3, 1, 1, 1, 1.1, at follow-ups 1-, 3-, 6-,
12-, and 24-months respectively. The baseline mean scores for
VAS Back for the eight patients in Medellı́n, Antioquia,
Columbia, prior to treatment was recorded as 9.25 on a 1-10
scale, and reduced to a mean of 0.5 at 48-months post-
treatment. Mean visual analogue scale (VAS) scores for
back pain from Columbian clinical location at 0- (baseline)
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and 48-months post treatment. Conclusion: Rotational cap-
sular shaving and controlled thermal ablation is effective in
treating back pain and improving physical functioning in
patients with facet joint syndrome. We have presented here
two clinical studies looking at outcomes at two- and four-years
post-treatment. Both studies showed significant post-
treatment reduction in back pain, with mean VAS Back re-
ducing 65% in two-years post-treatment (n = 69) and 95% in
four-years post-treatment (n = 8). No adverse events or
complications were reported in either study. Through outcome
measures VAS Back and VAS Leg, collected at two separate
clinical locations, it has demonstrated to offer a minimally
invasive, non- opioid drug alternative that provides significant
sustained long-term relief from pain in patients with FJS.

816
P209: Identifying efficiency improvement
in microdiscectomy

Eric Mai1, Yeo Eun Kim1, Jerry Du1, Omri Maayan1,
Kasra Araghi1, Nishtha Singh1, Maximillian Korsun1,
Catherine Himo Gang1, Joshua Zhang1, Myles Allen1,
Olivia Tuma1, Cole Kwas1, Eric Kim1, Chad Simon1,
Tomoyuki Asada1, Avani Vaishnav1,2, Sravisht Iyer1,
Sheeraz Qureshi1

1Hospital for Special Surgery
2Boston Medical Center, USA

Introduction: With increased focus on value in healthcare,
there is significant interest in optimizing efficiency and re-
ducing costs. Although there is significant variation in effi-
ciency among spine surgeons, identifying targets for
improvement remains unknown. This study aims to demon-
strate a method to determine variations in efficiency through
measuring time with radical transparency for the peri-
operative phases of a common spine procedure, micro-
discectomy, and compare to time as measured by our hospital
electronic medical record (EMR). Material and Methods:
This is a case-series study of patients who underwent single-
level tubular lumbar microdiscectomy by a single spine
surgeon at a single academic center. The radical time trans-
parency method was used to assess the discrepancy of time-
efficacy. Two observers used stopwatches to directly measure
time spent by patients in each area of the hospital, time
dedicated to patient-care by patient-facing personnel, and key
operating room (OR) time metrics. The measured times were
compared to the times recorded in the EMR using the Wil-
coxon sign-rank test. Professional staff interviews were
conducted to identify targets for improving efficiency. Re-
sults: Direct observations and retrospective EMR review of
time data were performed for nine microdiscectomies (six
ambulatory and three inpatient surgery). The patients included

five male and four female patients, with an average age of 48.3
± 14.9. There were no statistically significant differences in
time spent by patient in different areas of the hospital between
direct observation versus EMR. By direct observation, the
average total time spent in the hospital for ambulatory cases
was 365 ± 56.8 minutes (range, 275-399 minutes). Patients on
average spent 21.3 ± 18.3 minutes in registration, 82.4 ± 27.2
minutes in pre-op, 80.2 ± 13.6 minutes in the OR, and 185.2 ±
44.2 minutes in post-anesthesia care unit (PACU). The EMR
lacked granularity in OR times metrics, particularly for staff
times dedicated to patient care such as registration, pre-op, and
PACU. The EMR overestimated the time from when the
patient entered the room to the anesthesia start time (7.4 ± 2.5
min. vs. 4.2 ± 1.1 min., p = 0.007). Time for key OR personnel
were also missing, including attending surgeon and radiology
technicians. The EMR underestimated the time for the an-
esthesiologist dedicated to patient care in the OR (p = 0.011),
while overestimating the time for neuromonitoring technicians
(p = 0.038). Through interviews with staff, we identified
methods for increasing efficiency for microdiscectomy cases,
including encouraging mobile check-in/registration for eli-
gible patients, ensuring vendors/reps are available in the OR to
troubleshot technical issues with equipment, and coordinating
with patients’ pharmacies in advance to facilitate smooth
discharge. Conclusion: Our study highlights a method for
determining variations in efficiency through directly mea-
suring time for essential portions of microdiscectomies from
both patient and staff perspectives. While some important time
metrics can be collected from the EMR retrospectively, this
data is often incomplete and less granular compared to direct
measurements with the “stopwatch”. This method may
identify areas of improved efficiency both objectively through
perceived outliers of time as well as through comparisons of
different surgeons and workflows.

859
P210: Comparetive study between the
results of microlumbar discectomy and
open discectomy

Anowarul Islam1, Suvradev Saha1

1Department of Orthopaedic Surgery, Bangabandhu Sheikh Mujib
Medical University, Dhaka, Bangladesh

Introduction: Lumbar disc herniations and lumbar canal
stenosis are among the most common pathologies requiring
spine surgery, and there has been a tendency of performing
microlumbar discectomy for these indications in many spine
surgeons in recent years. Very few comparative studies with
homogenous cohorts of patients and long term follow up have
been performed, to date. Material and Methods: This study
was conducted from July 2015 to January 2023. 920 patients
who underwent micro lumbar discectomy (MLD) or open
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discectomy, with minimum 2 years postoperative follow up
were included. Retrospective review was performed. Out-
comes were assessed by perioperative complications VAS
score, modified odoms criteria and two year revision rates.
Results: The 920 patients in this cohort underwent: 562 Open
discectomy (age 43.1 ± 12.2,) and 358 MLD (age 47.6 ±
13.1,). The MLD group had significant greater operative time
(62.2 vs. 40.3 min, p = .004) and higher rate of recurrence to
open discectomy (2.8% vs.1.6%, p = .038). There were sig-
nificant differences between the MLD and traditional tech-
nique where blood loss, length of stay, and surgical site
infection rates were higher in traditional group (p < 0.05).
Difference of pre and postoperative VAS was 5.2 ± 1.4 in
traditional techniques and 3.8 ± 1.5 in MLD. Post-operative
complications assessed included: acute postoperative neuro-
logical weakness, cardiac, neurological, pulmonary, urinary
events, deep vein thrombosis or pulmonary embolism and
ileus, those are higher in discectomy/laminectomy group
(5.9% vs 2.4%). Conclusion: Traditional open techniques has
better postoperative pain control with less recurrence rate.
However, MLD has better postoperative recovery and mini-
mum complication rate.

912
P211: Feasibility of oblong OLIF cages at
L5-S1 level during oblique lumbar inter body
fusion. Are they more secure than ALIF
type cages?

Dhruvin Patel1

1Spine Surgery, SIDS Multispeciality Hospital, Surat, India

Introduction:OLIF at L5-S1 level is emerging as a promising
minimally invasive technique. However, insertion of regular
oblong OLIF cages is much easier than inserting regular ALIF
shaped cages at L5-S1 level. Infact they are more secure in a
pressfit manner with less chances of backing out and may not
require additional screw fixation if they are properly rotated.
Material and Methods: This is a restrospective study of 20
cases of OLIF at L5-S1 level from January 2019 to August
2023.They were all operated from left sided OLIF approach
and regular titanium oblong OLIF cages were inserted without
locking screws anteriorly. However, all cases were fixed
posteriorly, either open or Minimally way.Pre and post. Op
ODI were measured and Pre and post radiological outcome
were assessed. Results: There was no back out iof cages in
any cases. Although, many cages could be sufficiently rotated
after oblique insertion, some could not be rotated due to LCIV
position and iliac crest overhang. Clinical outcome was good.
Conclusion: Regular oblong shaped OLIF cages are much
more secure at L5-S1 level. They are easier to insert and need
to be rotated after oblique insertion. Achievement of Lordosis
was as good as other cage shapes.

938
P212: Comparison of the saftey of inpatient
versus outpatient lumbar fusion: a
systematic review and meta-analysis

Tejas Subramanian1, Izzet Akosman1, Troy Amen1,
Neerav Kumar1, Austin Kaidi1, Kasra Araghi1, Avani
Vaishnav1, Eric Mai1, Yeo Eun Kim1, Joshua Zhang1,
Cole Kwas1, Myles Allen1, Eric Kim1, Nishtha Singh1,
Olivia Tuma1, Maximillian Korsun1, Chad Simon1,
Tomoyuki Asada1, Pratyush Shahi1, Sheeraz Qureshi1,
Sravisht Iyer1

1Hospital for Special Surgery, New York, USA

Introduction: Preforming lumbar fusion in an outpatient or
ambulatory setting is becoming an increasingly employed
strategy in an effort to provide effective value-based care. As
this is an emerging option for surgeons to employ in their
practices, the data is still in its infancy. The objective of this
systematic review and meta-analysis is to synthesize the
early data regarding and analyze the safety profile of out-
patient lumbar fusion. Material and Methods: This study
was conducted using the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines. Studies that described outcomes of inpatient and
outpatient lumbar fusion cohorts were searched from
PubMed, Medline, The Cochrane Library, and Embase. Data
regarding rates of individual medical and surgical compli-
cations, readmission, and reoperation were collected when
applicable. Patient reported outcomes were additionally
collected if reported. Individual pooled comparative meta-
analysis was performed for outcomes of medical compli-
cations, surgical complications, readmission, and reopera-
tion. Patient reported outcomes were reviewed and
qualitatively reported. Results: The search yielded 14
publications that compared outpatient and inpatient cohorts
with a total of 75,627 patients. Odds of readmission dem-
onstrated no significant difference between outpatient and
inpatient cohorts (OR = 0.94). Revision surgery similarly
was no different between the cohorts (OR = 0.81). Pooled
medical and surgical complications demonstrated signifi-
cantly decreased odds for outpatient cohorts compared to
inpatient cohorts (OR = 0.58, OR = 0.41 respectively).
Patient reported outcome measures were largely the same
between the cohorts when reported, with few studies
showing better outcomes among outpatient cohorts com-
pared to inpatient cohorts. Conclusion: Preliminary data
regarding the safety of outpatient lumbar fusion demon-
strates a favorable safety profile in appropriately selected
patients, with patient reported outcomes remaining com-
parable in this setting. There is no data in the form of
prospective and randomized trials which will be important to
definitively change practice.
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P213: Quality of spine surgery information
on social media: a DISCERN analysis of Tik
Tok videos

Tejas Subramanian1, Kasra Araghi1, Izzet Akosman1,
Olivia Tuma1, Amier Hassan2, Ali Lahooti2, Anthony
Pajak1, Pratyush Shahi1, James Dowdell1, Sheeraz
Qureshi1, Sravisht Iyer1

1Hospital for Special Surgery, New York, USA
2Weill Cornell Medical, New York, USA

Introduction: The use of social media applications to dis-
seminate information has substantially risen in recent de-
cades. Spine and back pain-related hashtags have garnered
several billion views on TikTok. As such, these videos,
which share experiences, offer entertainment, and educate
users about spinal surgery, have become increasingly in-
fluential. Here we aim to assess the quality of spine surgery
content TikTok from providers and patients. Material and
Methods: Hashtags encompassing spine surgery (“#spi-
nalfusion,” “#scoliosissurgery,” and “#spinaldecom-
pression”) were searched using TikTok’s algorithm, and 50
videos were analyzed for each hashtag. Quality of infor-
mation as rated by the DISCERN questionnaire. Two in-
dependent reviewers rated the quality of each video via the
DISCERN questionnaire. Video metadata (likes, shares,
comments, views, length) were all collected; type of content
creator (musculoskeletal, layperson) and content category
(educational, patient experience, entertainment) were de-
termined. Results: The overall DISCERN score was, on
average, 24.4. As defined by views per day, there was no
statistically significant difference in popularity between the
three hashtags. However, #spinalfusion videos demonstrated
greater engagement, higher average likes (92,153 vs. 3,843
vs. 62,945; p = 0.02), and more comments (1,053 vs. 33 vs.
355; p < 0.0001) compared to #spinaldecompression and
#scoliosissurgery, respectively. Interestingly, #spinalde-
compression had the highest DISCERN score (27 vs. 24 vs.
22; p < 0.0001), likely explained by the higher percentage of
videos that were educational (90% vs. 8% vs. 16%; p <
0.0001) and higher percentage created by MSK profes-
sionals (62% vs. 8% vs. 6%; p < 0.0001) when compared to
both #spinalfusion and #scoliosissurgery. As rated by
DISCERN, compared to laypersons, MSK professionals had
significantly (27.7 vs. 23.3, p < 0.0001) higher quality
videos. Similarly, the educational content category had
significantly (26.4 vs. 18.9 vs. 23.9; p < 0.0001) higher
quality videos. However, video interaction trended lower
with MSK videos compared to Layperson; and educational
videos had the lowest interaction of the content category
(likes: 6,576 vs. 75,343 vs. 82.322; p = 0.023, comments: 77
vs. 412 vs. 774; p = 0.005). Conclusion: As rated by the

DISCERN instrument, the quality of spine surgery videos on
TikTok is low. #Spinaldecompression had higher quality
videos than #spinalfusion or #scoliosissurgery though they
tended to be less interacted with. Similarly, MSK videos and
educational videos were of higher quality but also experi-
enced less engagement. As the influence of the new social
media landscape governs how the average person consumes
their information, MSK providers should participate in
disseminating high-quality content.

1016
P214: Anatomic variation with supine to
prone positioning: implications for prone
transpsoas single-position lumbar fusion

Andy Ton1, Brandon Gettleman2, Ryan Palmer1, Marc
Abdou1, Emily Mills1, Michael Safaee3, Jeffrey Wang1,
Raymond Hah1, R. Kiran Alluri1

1Orthopaedic Surgery, Keck School of Medicine at The University of
Southern California, Los Angeles, USA
2University of South Carolina School of Medicine, Columbia, USA
3Neurological Surgery, Keck School of Medicine at The University of
Southern California, USA

Introduction: The prone transpsoas (PTP) approach is a
novel lumbar fusion technique performed entirely in the
prone position, offering benefits of lateral-based fusions and
posterior spinal column access. Preoperative supine mag-
netic resonance imaging (MRI), however, may misrepresent
surgical anatomy in the prone position. As such, the present
study describes relative anatomical shifts, with pertinence to
the lumbar spine, from supine to prone. Material and
Methods: This was a retrospective cohort review of pos-
terior lumbar fusion patients from 2018-2022 with preop-
erative MRI and intraoperative prone CT-guided images.
Deformity, infection, trauma, or malignancy were excluded.
Anteroposterior (AP) and mediolateral (ML) distances (mm)
were measured on axial slices from reference lines relative to
vertebral endplates at each lumbar level. Both AP and ML
distances to abdominal great vessels, psoas major, inter-
vertebral discs (IVD) were measured. Dependent samples t-
test and analysis of variance (ANOVA) were used to assess
shifts from supine to prone and between segments, re-
spectively. Subanalysis was performed in patients with a
history of anterior/lateral-based lumbar surgery. Results:
Across 58 patients (45% female), overall mean age and body
mass index (BMI) were 62.4 + 11.0 years and 29.8 + 6.5 kg/
m2, respectively. Eight patients (14%) had a history of
anterior/lateral-based lumbar surgery (revision group).
Significant AP translation was seen at L2-L3 and L3-L4 for
the IVC (p < 0.001) and aorta (p < 0.05), and L4-L5 for
common iliac arteries (p < 0.001) and veins (p < 0.05).
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Symmetric AP excursion of the psoas major was seen at L2-
L3 and L4-L5 in prone (p < 0.05). Significant AP translation
was limited to the IVC at L2-L3 and L3-L4 (p < 0.05) in the
revision subgroup. No significant differences in mean
translation were seen across levels. Conclusion: Intra-
operative prone positioning may alter anatomical parameters
seen on preoperative MRI, which can be further impacted by
post-surgical changes. These shifts should be accounted for
when performing PTP.

1077
P215: Which factor can predict the effect of
indirect decompression using oblique
lumbar interbody fusion?

Joonbum Woo1, Suhun Lee2, Dongwuk Son2, Geunsung
Song2

1Neurosurgery, Inje University College of Medicine, Haeundae Paik
Hospital, Busan, South Korea
2Neurosurgery, Pusan National University Yangsan Hospital,
Yangsan, South Korea

Introduction: The aim of this study was to investigate the
association between various factors of indirect decompres-
sion. Previous studies have demonstrated the effectiveness
of indirect decompression. There is no consensus regarding
the predictive factors for indirect decompression. Facet joint
gap (FJG) and bulging disc thickness (BDT) have never been
considered as factors in other studies. Material and
Methods: We retrospectively reviewed 62 patients who
underwent OLIF L4/5 between April 2018 and September
2020. The relationships between cross-sectional area (CSA)
change, CSA change ratio, spinal stenosis grade, and various
factors were studied. Various factors related to indirect
decompression, such as ligament flavum thickness (LFT),
foraminal area (FA), disc height (DH), bulging disc thickness
(BDT), and facet joint gap (FJG), were measured. Results:
CSA increased from 69.72 mm2 preoperatively to
115.95 mm2 postoperatively (p < .001). BDT decreased from
4.97 mm preoperatively to 2.56 mm postoperatively (p <
.001). FJG (Right) increased from 2.99 mm preoperatively to
4.38 mm postoperatively (p < .001). FJG (Left) increased
from 2.95 mm preoperatively to 4.52 mm postoperatively
(p < .001). The improvement of spinal stenosis grade was as
follows: 1 point up group, 38 patients; 2 point up groups, 19
patients; and 3 point up groups, 3 patients. The correlation
factors were prespinal stenosis grade (0.723, p < .00), CSA
change (0.490, p < .00), and FJG change ratio (left, 0.336,
p < .008). Conclusion: FJG showed statistical significance
with indirect decompression. Indirect decompression

principles might be utilized in patients with severe spinal
canal stenosis (even grade 4).

1108
P216: Incidence and risk factors of proximal
junctional kyphosis in degenerative lumbar
scoliosis following long instrumented
posterior spinal fusion: minimum
2-year follow-up

Lei Yuan1, Weishi Li1, Yan Zeng1

1Orthopedic Department, Peking UniversityThird Hospital, Beijing,
China

Introduction: There is no consensus on the risk factors of
PJK in degenerative lumbar scoliosis (DLS), and the impact
of lumbar muscle volume on PJK in DLS has not been
previously evaluated. Material and Methods: 84 DLS
patients undergoing long instrumented fusion surgery were
retrospectively studied. Patient characteristics, surgical
variables, radiographic parameters were analyzed statisti-
cally. The lumbar muscularity and fatty degeneration were
evaluated on MRI. The region of interest (ROI) of the area of
lean muscle tissue excluding fatty infiltration was drawn to
determine the functional cross-sectional area (FCSA), the
muscle-fat index of the lean muscle within the ROI was
defined as lean muscle-fat index (LMFI). Gross cross-
sectional area (GCSA) was determined by drawing the
outer perimeter of the muscle including any areas of intra-
muscular fat and the muscle-fat index of the GSCA was
defined as total muscle-fat index (TMFI). Results: The
prevalence of PJK was 20.24%. Lower bone mineral density
was observed in PJK group. The FCSA of PSE in PJK group
was statistically smaller than Non-PJK group at all levels. No
significant differences of the GCSA of PSE between the
groups were observed. The LMFI and TMFI of PSE in PJK
group were higher than in the Non-PJK group at all levels.
Preoperative, immediate postoperative and follow-up TLK
were significantly greater in the PJK group (p < 0.05). PJK
group had smaller preoperative SS, larger preoperative
sagittal vertical axis (SVA) and SVA correction. Logistic
regression analysis showed that osteoporosis, preoperative
TLK > 15°, SS < 24°, FCSA of PSE < 138.75 and TMFI of
PSE > 44.08 were independently associated with PJK. The
final follow-up VAS score for back pain was higher and SRS-
22 subcategories of pain, function, self-image and total score
were significantly lower in PJK group. Conclusion: Pre-
operative BMD, lower lumbar muscularity and higher fatty
degeneration, preoperative greater TLK and smaller SS were
found to be strongly associated with the presence of PJK.
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P217: Pedicle screw placement on lumbar
spine 3D MRI and comparisons of geometric
measurements against CT

Frederik Abel1, George Gorgy2, David Dalton2, Qian Li1,
Elisha Lim1, Fedan Avrumova2, J. Levi Chazen3, Darryl
Sneag1, Darren Lebl2, Ek Tsoon Tan1

1Radiology
2Spine Surgery
3Neuroradiology, Hospital for Special Surgery, New York, USA

Introduction: The objective of this study was to test for
equivalency of virtual pedicle screw placement on 3D lumbar
spine MRI with “CT-like” contrast, in comparison to CT, and
to compare their geometric measurements, for the purpose of
robotic navigated assistance (RNA) in spinal surgery. Ma-
terials and Methods: Between December 2021 and June
2022, 16 patients referred for spinal fusion and decompression
surgery with pre-operative 3D lumbar spine MRI and CTwere
retrospectively assessed. Pedicle screws were virtually placed
on the lumbar (L1-L5) and sacral vertebra (S1) by 3 spine
surgeons and metrics (lateral deviation, axial and sagittal
angles) were collected. Vertebral body length/width (VL/VW)
and pedicle height/width (PH/PW) were measured on the
lumbar vertebra (L1-L5) by 3 radiologists. For both pedicle
screw placing and geometric measurements, an equivalency
design was used to prove whether outcome differences did not
differ by a predefined margin (± 1mm for lateral, and ± 2.08°
for angle deviation). Inter- and intra-rater reliability was as-
sessed by intraclass correlation coefficients (ICC). Results:
Across all vertebral levels combined and separately, the 95%
confidence interval (CI) limits were within the predefined
margin and equivalency between CT and MRI proven for all
pedicle screwmetrics and geometric measurements, except for
VL at L1 (mean difference: -0.64mm; [95%CI -1.05, -0.24]) ,
L2 (-0.65mm; [95%CI -1.11, -0.20]), and L4 (-0.78mm; [95%
CI -1.11, -0.46]). Inter-and intra-rater ICC for pedicle screw
metrics across all vertebral levels combined ranged from
0.69 – 0.91 and 0.89 – 0.98 for CT, and from 0.62 – 0.92 and
0.81 – 0.97 for MRI, respectively. Inter-and intra-rater ICC for
geometric measurements ranged from 0.60 – 0.95 and 0.84 –

0.97 for CT, and 0.61 – 0.95 and 0.93 – 0.98 for MRI, re-
spectively. Conclusions: This study demonstrated that DL
reconstructed 3D MRI facilitates equivalent computer-
simulated pedicle screw placements and geometric assess-
ment for most lumbar vertebra compared to CT for pre-
operative planning in patients being considered for RNA
spine surgery.

1219
P218: Vertebral compression fractures in the
elderly: an unpredictable aspect
of osteoporosis

Paula Suárez1, Alicia Collado1, Tomasz Rumin1

1Orthopedics and Traumatolgy Surgery, Hospital Universitario
Infanta Elena de Madrid, Madrid, Spain

Background: The prevalence of osteoporosis in the Spanish
population amounted to 5.4%. The cost of osteoporotic
fractures in Spain accounted for approximately 3.8% of
healthcare spending. Occurrence of osteoporotic fractures
make the elderly patient susceptible for further fractures and
increases the morbidity and mortality, due to pain, kyphosis
and loss of the “cone of economy”. Objectives: To describe
our management of an osteoporotic lumbar compression
fracture and raise awareness of the importance of an early
diagnose and treatment of an osteoporotic fracture. Study
Design & Methods: We present the case of a 76-year-old
woman who reported an accidental fall. The patient was
evaluated in our center months after the fall, as a result of the
collapse to which our health system was subjected during the
SARS-COV2 pandemic, due to poorly controlled pain and
progressive deformity in flexion during ambulation with
progressive impossibility to carry out daily activities. Physical
examination revealed no peripheral neurological clinical ev-
idence or pyramidalism. A first x-ray is indicated in which, a
fracture-wedging of L1 and T12 with regional kyphosis that
exceeds 40o can be seen. MRI is requested in which a severe
crushing of D12 and L1 with wedging of the anterior part of
the vertebral body (of L1) is observed and minimal dis-
placement of the posterosuperior corner of both vertebras
towards the canal. The objective is to restore the sagittal
balance and provide a correct support to the fracture. Results:
A corpectomy of the L1 vertebra is performed through a XLIF
(Extreme lateral interbody fusion) left approach, with thora-
cotomy and partial exeresis of the 11th rib and of the left
diaphragmatic pillar. A MOSS vertebral body replacement
spaceris placed. Correct placement is verified by intra-
operative fluoroscopy. A pleural parietal tear is detected and
sutured, followed by the placement of a pleural drain. In a
second time, in the same surgical act, transpedicular vertebral
fixation from D9 to D11 AND L3-L4 bilaterally joined with
bars was performed using a posterior percutaneous approach.
L2 could not be instrumented due to pedicular hypoplasia. The
preoperative sagittal index was of 17.5o while the postoper-
ative period was of 3.5o. The immediate postoperative period
evolved favorably, allowing the patient to walk with a
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thermoplastic thoracolumbar orthosis. During the following
days, no incidence was recorded, so she was discharged on the
4th post-surgery day, after removal of the pleural drain with a
score of 27 in the Oswestry Scale and a mild 5 EVA score. The
SF-36 functional quality of life scale was used. Conclusions:
Osteoporotic fractures occurring in the thoracic and thor-
acolumbar region have been considered a benign pathology.
Nowadays we know that special attention to these patients is
needed, due to the risk of a high morbimortality and the
important loss of quality of life that can produced in the el-
derly. We believe that a correct treatment in acute stages can
prevent severe collapse and further neurological deficit and
increasing kyphosis. Avoiding more aggressive treatment as
the one we need to provide to our patient.
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P219: Psoas muscle health is correlated with
time to achieve MCID in patients with
predominant axial back pain following
decompression surgery: early results
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1Hospital for Special Surgery, New York, USA

Introduction: Poor psoas muscle health has been implicated
as a determining factor for predominant axial back pain (PBP)
and leg pain (PLP) in patients undergoing decompressive
procedures. However, there is a paucity of evidence regarding
the impact of psoas muscle health on patient-reported outcome
measures (PROMs) in PBP and PLP patients. The study aims
to determine whether psoas muscle health affects the
achievement of minimal clinically important differences
(MCID) in PROMs following decompression surgery. Ma-
terial andMethods: Patients with PBP (VAS back > VAS leg)
and with PLP (VAS leg > VAS back) who underwent lam-
inectomy were included. Axial T2 MRI images were analyzed
for psoas muscle size. Based on the lowest-quartile normalized
total psoas area (NTPA) thresholds of each gender, patients
were divided into high and low NTPA groups. Prospectively-
collected outcomes were analyzed at early (< 6 months) and
late (≥ 6 months) time points. Kaplan-Meier survival analysis
was conducted to determine the probability of achieving
clinically significant outcomes as a function of time. Results:
Of 106 PBP patients, 83 (78.3%) had high psoas muscle
health, while 23 (21.6%) had low psoas muscle health. Of 139
PLP patients, 54 (38.8%) had high psoas muscle health, while
85 (61.1%) had low psoas muscle health. In the PBP group,

higher NTPA was found to be associated with high psoas
muscle health, and low psoas muscle health was associated
with older age (p < 0.05). For both PBP and PLP cohorts, no
differences in MCID achievement rate for any PROMs existed
between the low and high psoas muscle health groups. For the
PBP patients, low psoas muscle health was associated with a
longer time to MCID achievement for VAS back, ODI, and
PROMIS-PF (p < 0.05). No association was found for the PLP
patients between psoas muscle health and time to MCID
achievement. According to Kaplan- Meier survival analysis
for the PBP group, the median time to achieve MCID-VAS
back and MCID-ODI for patients with high psoas health was
14 and 42 days respectively. On the other hand, for patients
with low psoas health, the median time to achieve MCID-VAS
back and MCID-ODI was 42 and 84 days respectively.
Conclusion: Good psoas muscle health is associated with
lesser time to achieve MCID in exclusively the PBP group
following decompression surgery. The early results suggest
that poor psoas muscle health plays an important role in
patients with predominant back pain.

1282
P220: DLIF versus circumferential fusion
employing TLIF - a potential influence on
spinal instrumentation stability

Andrey Bokov1, Svetlana Kalinina1, Anatoly Bulkin1

1Neurosurgical, Federal Budgetary Institution Privolzhskiy Medical
Research University, Nizhniy Novgorod, Russian Federation

Introduction: Different techniques were introduced in clin-
ical practice to provide fusion of altered segments in patients
with degenerative diseases of the lumbar spine, however no
evidence has been provided on advantages of one technique
over another. The objective of this study is to assess influence
of fusion type on rate of implant instability development and
associated revision surgery.Material and Methods: This is a
single-center prospective evaluation of consecutive 136 pa-
tients with degenerative diseases of the lumbar spine and
instability of spinal segments. Patients with axial pain and
neurogenic claudication or radiculopathy were enrolled. Ei-
ther conventional transforaminal lumbar interbody fusion
(TLIF) with a single cage supplemented with posterior fusion
or direct lateral interbody fusion (DLIF) using cages of
standard dimensions, were applied in this study. Conventional
open technique was employed to supplement TLIF with
pedicle screws while percutaneous screw placement was used
in patients treated with DLIF. The duration of the follow-up
accounted for 18 months. Signs of pedicle screws loosening
and bone union after fusion were assessed by the results of CT
imaging. All cases with pedicle screw loosening detected on
CT were registered. Fisher`s exact test was used to assess the
differences in rate of CT loosening signs and clinically
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significant cases that required revision surgery. Logistic re-
gression was used to assess the association between potential
factors and complication rate. Results: The rate of pedicle
screw loosening signs detected on CT images and revision
surgery applied because of implant instability in groups
treated with TLIF and DLIF accounted for 25 (32.9%) versus 2
(3.2%) respectively for the former and 9 (12,0%) versus 0
(0%) for the latter respectively. The differences in rate of
pedicle screw loosening detected on CT images and revision
surgery were statistically significant, p < 0.0001 and p =
0.0043 respectively. Using general logistic regression analysis
it has been estimated that a decrease in radiodensity values and
greater number of levels fused were associated with a rise in
pedicle screw loosening rate. DLIF application in patients with
radiodensity below 140 HU was associated with a consider-
able decrease in pedicle screw loosening rate. Unipolar or
bipolar pseudoarthrosis in patients operated on with TLIF was
associated with a rise in number of pedicle screws loosening
rate while even in case of nonunion grade 3 and 4 no increment
in pedicle screws loosening rate was detected in a group of
patients treated employing DLIF. In case of pseudoarthrosis
after TLIF procedure supplementary total or partial posterior
fusion resulted in a decline in pedicle screws loosening rate.
The estimated logistic regression model had a specificity
accounting for 96.3%, sensitivity 74.1% and preciseness of
classification 91.91%. Conclusion: Even though the sup-
plementary posterior fusion may considerably reduce the rate
of pedicle screw loosening in patients treated with TLIF,
application of DLIF provide greater stability resulting in a
substantial decline in pedicle screws loosening rate.

1292
P221: Utility of preoperative whole-body
imaging in candidates for lumbar spine
surgery: the impact of concomitant lower
extremity osteoarthritis

Omri Maayan1, Bo Zhang1, Anthony Pajak1, Pratyush
Shahi1, Tejas Subramanian1, Troy Amen1, Tomoyuki
Asada1, Sheeraz Qureshi1, Francis Lovecchio1

1Hospital for Special Surgery, New York, USA

Introduction: Concomitant hip or knee osteoarthritis may
confound radicular complaints, introduce diagnostic uncer-
tainty, and hinder postoperative recovery in patients with
degenerative spine conditions. This study aimed to assess the
utility of preoperative whole-body imaging in diagnosing
lower extremity osteoarthritis, evaluate the association of
lower extremity osteoarthritis with radiculopathy, and deter-
mine its impact on postoperative recovery. Material and
Methods: Patients with preoperative whole-body imaging
undergoing lumbar spine surgery for degenerative conditions
were included. The Kellgren and Lawrence score was

implemented to grade joint osteoarthritis as mild (score ≤ 2) or
severe (score ≥ 3). Length of stay and side of radiculopathy
were assessed. The Oswestry Disability Index, Patient-
Reported Outcomes Measurement Information System, Vi-
sual Analog Scale Back/Leg, and Short Form-12 Physical
Component Scale/Mental Component Scale were recorded at
preoperative, early postoperative (2-, 6-, 12-week), and late
postoperative (6-, 12-, 24-month) timepoints. Multivariate
analysis was used to evaluate the association of hip and knee
osteoarthritis with patient-reported outcomes and achievement
of minimum clinically important difference. Results: A total
of 207 patients were included (hip osteoarthritis: 130 (67.7%)
mild, 62 (32.3%) severe; knee osteoarthritis: 141 (72.7%)
mild, 53 (27.3%) severe). 28 hips (6.7%) and 22 knees (5.3%)
were post-arthroplasty and excluded from the analysis. Pa-
tients with severe hip and knee osteoarthritis were signifi-
cantly older compared to patients with mild osteoarthritis (p <
0.05). The laterality of osteoarthritis was not associated with
the side of radiculopathy. After controlling for age, length of
stay was approximately 50% greater for patients with severe
hip (p = 0.031) and knee (p = 0.013) osteoarthritis compared to
mild hip and knee osteoarthritis. Patients with severe knee
osteoarthritis exhibited worse Patient-Reported Outcomes
Measurement Information System at the early postoperative
timepoint (p = 0.013) and late postoperative timepoint (p =
0.049), as well as worse Visual Analog Scale Back (p = 0.009)
and Short Form-12 Physical Component Scale (p = 0.025) at
the late postoperative timepoint. Severe hip and knee osteo-
arthritis reduced the likelihood of achieving the minimum
clinically important difference for Short Form-12 Physical
Component Scale (OR 0.44; p = 0.049) and Patient-Reported
Outcomes Measurement Information System (OR 0.37; p =
0.027), respectively. Conclusion: Whole-body imaging
captures a high prevalence of radiographic hip and knee os-
teoarthritis in the degenerative lumbar spine population. Se-
vere hip and knee osteoarthritis was associated with decreased
achievement of minimum clinically important difference for
certain patient-reported outcomes and increased length of stay
after lumbar spine surgery. Thus, obtaining preoperative
whole-body imaging may uncover underlying lower extremity
osteoarthritis and prompt patient-specific counseling regard-
ing expectations after lumbar spine surgery.

1293
P222: Clinical and radiographic outcomes
after indirect decompression with minimally
invasive transforaminal lumbar
interbody fusion

Omri Maayan1,2, Daniel Shinn2, Keith Lyons2, Karim
Shafi2, Junho Song2, Pratyush Shahi2, Kasra Araghi2,
Nishtha Singh2, Olivia Tuma2, Maximillian Korsun2,
Tomoyuki Asada2, Chad Simon2, Avani Vaishnav2, Eric
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Allen2, Eric Kim2, Sravisht Iyer2, Sheeraz Qureshi2

1Weill Cornell Medical, New York, USA
2Hospital for Special Surgery, New York, USA

Introduction: With the availability of large-footprint ex-
pandable interbody cages for minimally invasive trans-
foraminal lumbar interbody fusion, many surgeons have
increasingly begun to rely on indirect decompression alone.
However, the degree of indirect decompression achieved has
not yet been fully determined. Thus, the objective of the
present study was to assess the extent of indirect decom-
pression achieved with minimally invasive transforaminal
lumbar interbody fusion and determine its impact on patient-
reported outcome measures. Material and Methods: Adult
patients who underwent primary one- or two-level minimally
invasive transforaminal lumbar interbody fusion without di-
rect decompression between March 2017-2021 with ≥1-year
clinical follow-up were included. CT scans were used to
measure disc height, cross-sectional foraminal area, and
central canal area at the operative levels. Sagittal radiographs
were implemented for assessment of pelvic incidence, lumbar
lordosis, and segmental lordosis. The most recent preoperative
and postoperative patient-reported outcomes (Oswestry Dis-
ability Index, Patient-Reported Outcomes Measurement In-
formation System, Visual Analog Scale Back/Leg, Short
Form-12) ≥ 1-year after surgery were evaluated. Paired t-
tests were performed to compare preoperative and postoper-
ative CT measurements, radiograohic measurements, and
patient-reported outcomes. Bivariate analysis was also used to
identify correlations between changes in radiographic mea-
sures and patient-reported outcomes. Results: A total of 40
patients were included (Single Level: 80%; L5-S1: 52.1%).
The average length of follow-up was 17.9 ± 7.9 months for
patient-reported outcomes and 14.6 ± 8.1 months for CT
imaging. Indirect-decompression resulted in significant in-
creases in disc height (4.2 to 6.3 mm, p < 0.001), operative
side foraminal area (140.8 to 180.8 mm2, p < 0.001), con-
tralateral foraminal area (146.9 to 170.7 mm2, p < 0.001), and
central canal area (228.6 to 266 mm2, p < 0.001). Sagittal
alignment measures did not differ significantly between
preoperative and postoperative radiographs (p > 0.05).
Likewise, all patient-reported outcomes except SF-12 MCS
(p = 0.439) showed a statistically significant improvement
postoperatively. Percentage change in disc height was sig-
nificantly correlated with change in Short Form-12 Physical
Component Score (r = -0.379, p = 0.03). No other associations
between percentage change in CT measurements and patient-
reported outcomes were observed. Conclusion: Overall,
minimally invasive transforaminal lumbar interbody fusion
yielded a significant degree of indirect decompression and
notable improvements in patient-reported outcomes at ≥ 1-year
postoperative follow-up. Therefore, MI-TLIF may provide
good clinical outcomes with indirect decompression alone.

1336
P223: Relationship between facet joint
osteoarthritis and lumbar paraspinal muscle
atrophy - a cross-sectional study

Ali Guven1, Lukas Schönnagel1,2, Gaston Camino-
Willhuber1, Erika Chiapparelli1, Krizia Amoroso1, Jiaqi
Zhu3, Soji Tani1,4, Thomas Caffard1,5, Artine Arzani1,
Ek Tsoon Tan6, Jennifer Shue1, Andrew Sama1, Federico
Girardi1, Frank Cammisa1, Alexander Hughes1

1Department of Orthopaedic Surgery, Hospital for Special Surgery,
New York, USA
2Center for Musculoskeletal Surgery, Charité - Universitätsmedizin
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3Biostatistics Core, Hospital for Special Surgery, New York, USA
4Department of Orthopaedic Surgery, Showa University Hospital,
Japan
5Klinik Für Orthopädie, Universitätsklinikum Ulm, Germany
6Department of Radiology and Imaging, Hospital for Special
Surgery, New York, USA

Introduction: The paraspinal muscles play an essential role in
the stabilization of the lumbar spine. Atrophy of the paraspinal
muscles, characterized by decreased functional cross-sectional
area (fCSA) and increased fatty infiltration (FI) has been
linked to chronic back pain and degenerative processes of the
lumbar spine, including facet joint osteoarthritis (FJOA).
However, the relationship between the different paraspinal
muscle groups and FJOA has not been fully explored. Ma-
terial and Methods: In this cross-sectional study, we ana-
lyzed adult patients who underwent lumbar spinal surgery
between December 2014 and March 2023 for degenerative
spinal conditions and had preoperative MRI and CT scans.
Exclusion criteria were lumbar scoliosis with a Cobb angle
over 20° and previous lumbar surgery. The FI and fCSA of the
psoas, erector spinae and multifidus muscles were assessed on
T2-weighted axial MRIs at the level of the upper end plate of
L4 based on established studies and calculated using custom-
made software. The fCSA was adjusted by height in meters
squared, similar to body mass index (BMI). Intervertebral disc
degeneration at each lumbar level was evaluated using the
five-grade Pfirrmann grading system on T2 weighted lateral
images. The grades from each level were summed to report the
cumulative lumbar Pfirrmann grade. Weishaupt classification
(0-3) was used to assess FJOA at all lumbar levels (L1 to S1)
on preoperative CT scans. In addition, the total lumbar FJOA
score was determined by adding the grade of both sides at all
five levels, resulting in 30 as the highest possible score.
Correlation and linear regression analyses were conducted to
assess the relationship between FJOA and paraspinal muscle
parameters. Results: A total of 225 patients (49.7% female)
with a median age of 61 years (IQR 54 – 70) and a median
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BMI of 28.3 kg/m2 (IQR 25.1 – 33.1) were included. The total
FJOA score was significantly associated with age (rho =
0.624, p < 0.001), the FI of the multifidus (rho = 0.529, p <
0.001) and erector spinae (rho = 0.333, p < 0.001) muscles, as
well as the fCSA of the multifidus (rho = -0.459, p < 0.001)
and erector spinae (rho = -0.188, p = 0.004) muscles. After
adjustment for age, sex, BMI and the cumulative lumbar
Pfirrmann grade, only multifidus fCSA (Est = -4.69, 95% CI =
-6.91 – -2.46, p < 0.001) and FI (Est = 0.64, 95% CI = 0.33 –

0.94, p < 0.001) were independently predicted by the total
FJOA score. A similar relation was seen with individual FJOA
grades of each lumbar level after controlling for age, sex, BMI
and the Pfirrmann grade of the corresponding level. Con-
clusion: Atrophy of the multifidus muscle is significantly
associated with FJOA in the lumbar spine. The lack of such
correlation for the erector spinae and psoas muscles highlights
the unique involvement of the multifidus muscle in the de-
generation of the spinal motion segment. Further research is
necessary to understand the causal relationship and the clinical
implications of these findings.

1424
P224: Evaluation of treatment outcomes for
chronic pain arising from lumbar spinal
disorders using trans sacral canal plasty
(TSCP): a comparative study between the
monotherapy group and the
rehabilitation-combined group

Yoshikazu Yanagisawa1

1Orthopedic Surgery and Spinal Disease Center, Fukuoka Miral
Hospital, Fukuoka City, Japan

Introduction: Transsacral canal plasty (TSCP) has been re-
ported to have some therapeutic effects for chronic pain
originating from lumbar spinal disorders, but the surgical
technique remains limited to adhesiolysis, and its effective-
ness is restricted. Therefore, in our department, we have
implemented inpatient treatment combining TSCP with
physical therapy. In this study, we report on whether there is a
difference in clinical outcomes between the TSCP mono-
therapy group and the group receiving combined physical
therapy. Material and Methods: We conducted a study in-
volving 34 patients with lumbar degenerative diseases who
underwent TSCP in our department from 2019 to October
2022. The patients were divided into two groups: the TSCP
monotherapy group (T group) consisting of 11 cases (mean
age: 68.3 years) and the rehabilitation combined group (Re
group) consisting of 23 cases (mean age: 73.7 years). In the Re
group, after TSCP, we provided training in activities of daily
living (ADL), core muscle training, and stretching, and en-
couraged patients to continue these practices after discharge if
possible. The evaluation parameters included pain Visual

Analog Scale (VAS) scores, the need for repeat surgery, and
the duration required. The average follow-up period was
30.6 months (ranging from 9.2 to 52.3 months). Results: The
preoperative VAS scores were 75.5 and 77.8 mm for both
groups, showing no significant difference. The VAS scores at
1 month postoperatively were 36.4 and 33.3 mm, at 2 months
50.0 and 43.1 mm, and at 3 months 55.0 and 50.8 mm for T
group and Re group, respectively, with Re group having lower
values up to 3 months (no significant difference). However, at
6 months postoperatively, the scores were 53.6 and 56.6 mm,
and at 1 year 58.0 and 60.0 mm, with no significant difference.
Repeat surgery was required in 3 cases (27.3%) in the T group
and 7 cases (30.4%) in the Re group, with a mean time to
repeat surgery of 1.8 months in the T group and 6.6 months in
the Re group. Conclusion: The course of VAS scores was
favorable in the Re group up to 3 months postoperatively, but a
tendency for recurrence was observed from 6 months post-
operatively onwards. One contributing factor could be the
slightly higher average age of the Re group at the time of
surgery (with no significant difference). Although there was
no significant difference in the rate of repeat surgeries, the Re
group required a longer time to reach repeat surgery, possibly
due to the continued effect of rehabilitation. While TSCP has
been reported to provide pain relief for approximately three
months in cases of chronic pain arising from lumbar spinal
disorders, combining rehabilitation suggested the potential to
extend the pain relief effect beyond what TSCP monotherapy
can achieve.

1457
P225: Classification and management of
adjacent segment disease after lumbar fusion

Rishi Kanna1, Nishat Ahmed1, Ajoy P Shetty1

1Spine Surgery, Ganga Hospital, Coimbatore, India

Introduction: Adjacent segment disease is a symptomatic
degenerative disease of the lumbar spine developing adjacent
to a spinal fusion. A working classification for the disease is
desired since it would help to plan the treatment and prog-
nosticate the outcomes. Methodology: Consecutive patients
(n = 85) who experienced significant back /leg pain following
a previous lumbar fusion surgery involving one or two motion
segments (> 1 year) were studied. The clinical data collected
included age, sex, duration, back pain or radiculopathy, pri-
mary diagnosis, surgical treatment, and ODI. The pre-
operative MRI scans documented disc degeneration and the
facet joints at the adjacent levels (proximal and distal). Post-
operative images were examined for the type of ASD, pres-
ence of instability, and status of fusion. ASD was classified
anatomically as Proximal, Distal, Or Combined. It was further
sub-classified pathologically as: Type 1: Disc prolapse, Type
2: Disc instability, Type 3: Anterolisthesis and facet instability,

480S Global Spine Journal 14(4S)



Type 4: Retrolisthesis and Type 5: Stenosis.Results: Proximal
ASD was the most common type (74%, 63/85). Among these,
Type 5 ASD - Stenosis was the most prevalent subtype (33%,
21/63), followed by retrolisthesis (26%) and discal instability
(19%). Distal ASD was relatively uncommon (11/85), but disc
prolapse (45%) and intradiscal instability (27%) were the
predominant subtypes. Eleven patients had combined ASD.
Pre-operative disc degeneration, facetal angle, or laminectomy
did not determine the type of ASD. Patients with LSTV had a
higher incidence of Type 3 ASD anterolisthesis. 54% (46/85)
were managed conservatively, while 10 (11%) received spinal
injections and surgical intervention in 31% (27/85). Only 28%
of proximal ASD required surgical management (18/63). In
contrast, 6 /11 patients with distal ASD underwent surgery
(54%). Conclusion: The classification provided in this study
gives an insight into the different pathologies of ASD and their
line of management. Proximal ASD was more common. The
management of ASD varied, with conservative approaches
being predominant, but surgical intervention was required in
disc prolapse.

1519
P226: Cage displacement after anterior
decompression and interbody titaniummesh
cage placement in caries spine

Atif Ali1, Ali ijaz Ahmad1

1Orthopaedics and Spine Department, Ghurki Trust Teaching
Hospital Lahore, Lahore, Pakistan

Background: Spinal tuberculosis patients present with var-
ious signs and symptoms which may include back or leg pain,
kyphotic deformity, palpable mass in the paraspinal region,
and neurological compromise. Treatment of spine tuberculosis
may be conservative when it presents in early stage. Surgical
treatment is preferable when patient presents with problems of
deformity and neurologic deficit. Pseudo-arthrosis, pain or
failure of chemotherapy is an issue. Surgical intervention may
be limited to debridement, or radical resection with auto-
grafting and instrumentation. Aim: To determine the per-
centage of cage displacement after anterior decompression and
interbody titaniummesh cage placement in caries spine. Study
design: Descriptive case series. Setting: Department of Or-
thopaedics and Spinal Surgery, Ghurki Trust Teaching
Hospital/Lahore Medical & Dental College, Lahore. Duration
of study: Six months (1st July 2011 to 31 December 2011).
Methods: All patients fulfilling the inclusion criteria were
included. Interbody Titanium Mesh Cage with packed bone
graft was placed. Post-operative anterior & lateral radiographs
were taken to check and record the position of the cage. Brace
was applied for at least 6 months. Results: There were 34
males and 16 females with ratio 2.2:1. The patients age range
was 15-60 years with mean age being 35.65 ± 12.12 years. 28

patients underwent thoracolumbar decompression, 13 thoracic
decompression while 9 had lumbar decompression. Forty
eight patients had no cage displacement while 2 patients had
cage displacement. Conclusion: Titanium mesh cage was
used as an interbody spacer in caries spine exhibiting im-
mediate rigid fixation and successful bone union.
Keywords: Caries spine, Titanium mesh cage, Anterior
decompression
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Avani Vaishnav1, Eric Mai1, Yeo Eun Kim1, Joshua
Zhang1, Cole Kwas1, Myles Allen1, Eric Kim1, Kasra
Araghi1, Evan Sheha1, James Dowdell1, Sheeraz
Qureshi1, Sravisht Iyer1

1Hospital for Special Surgery, New York, USA

Introduction: No previous study has compared the outcomes
of decompression alone and fusion in patients with pre-
dominant back pain and evidence is lacking on whether back
pain alone, in absence of radiological indications for fusion,
should influence surgical decision-making. The objective of
this study was, therefore, to compare outcomes of minimally
invasive decompression alone versus fusion in patients with
predominant back pain. Material and Methods: This retro-
spective cohort study included patients who had undergone
primary one- or two-level tubular minimally invasive trans-
foraminal lumbar interbody fusion (MI-TLIF) or decom-
pression (unilateral laminotomy for bilateral decompression,
ULBD) for the treatment of degenerative conditions of the
lumbar spine and had preoperative Visual Analog Scale (VAS)
back > preoperative VAS leg (predominant back pain). All
patients had a minimum of 1-year follow-up. The following
outcome measures were compared between the decompres-
sion and fusion groups: 1) patient-reported outcome measures
(PROMs) (VAS back and leg; Oswestry Disability Index,
ODI; 12-Item Short Form Survey Physical Component Score;
SF-12 PCS), 2) minimal clinically important difference
(MCID) achievement, 3) patient acceptable symptom state
(PASS) achievement, and 4) global rating change (GRC). Two
postoperative timepoints were defined – early (< 6 months)
and late (> 6 months). As a subgroup analysis, MCID, PASS,
and GRC rates were also compared between the decom-
pression and fusion groups for patients with preoperative back
pain < leg pain. This was done to assess if the demonstrated
differences between decompression and fusion in patients
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with predominant back pain were actually specific to this
particular patient cohort or could also be seen in patients with
back pain < leg pain. Results: 510 patients were included. All
analyses were done on 200 patients (120 decompression, 80
fusion) with preoperative VAS back > VAS leg. A subgroup
analysis was done on 310 patients (196 decompression, 114
fusion) with preoperative VAS back < VAS leg. There were
statistically significant improvements in all PROMs in both
groups at < 6 and > 6 months compared to preoperative with
no significant difference in the magnitude of improvement
between the groups. The fusion group, however, showed
significantly higher MCID achievement rates for VAS back
at < 6 months (85% vs. 70%, p = 0.02) and ODI at > 6 months
(67% vs. 51%, p = 0.04). Proportion of patients achieving
PASS and feeling better after surgery based on response to
GRC showed no difference between the two groups. The
subgroup analysis for decompression versus fusion in patients
with preoperative back pain < leg pain showed no differences
in MCID, PASS, or GRC rates. Conclusion: In patients with
predominant back pain, minimally invasive decompression
alone had significantly less MCID achievement rates in VAS
back at < 6 months and ODI at > 6 months compared to fusion.
However, decompression alone led to an overall significant
improvement in PROMs, similar PASS achievement rates, and
similar responses on the GRC scale. Back pain alone,
therefore, should not preclude a patient from undergoing
laminectomy without fusion but act more as a reminder for
appropriate patient selection and adequate counseling before
surgery.

1606
P228: Impact of age on outcomes of
decompression alone versus fusion for L4-5
degrative spondylolisthesis
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Introduction: Although there is good data in the literature on
the topic of decompression alone versus fusion for degener-
ative lumbar spondylolisthesis (DLS), no study has been
conducted examining the possible impact of age on the
comparison of outcomes after the two surgeries. This is de-
spite the fact that age is a common factor determining the

choice of surgery for DLS, as demonstrated by multiple
previous studies. The objective of this study was to compare
the outcomes of decompression alone and fusion for DLS in
two different age cohorts (< 70 years, > 70 years) and assess if
age impacts how the two surgeries fare against each other.
Material and Methods: This retrospective cohort study in-
cluded patients who underwent minimally invasive decom-
pression or fusion for L4-5 DLS and had a minimum of 1-year
follow-up. Outcome measures were: 1) patient-reported
outcome measures (PROMs) (Oswestry Disability Index,
ODI; Visual Analog Scale back and leg, VAS; 12-Item Short
Form Survey Physical Component Score, SF-12 PCS), 2)
minimal clinically important difference (MCID), 3) patient
acceptable symptom state (PASS), and 4) response on the
global rating change (GRC) scale. Two postoperative time-
points were analyzed – early (< 6 months) and late (>
6 months). The decompression and fusion groups were
compared for outcomes separately in the < 70-year and > 70-
year age cohorts. As a secondary analysis, the < 70-year and >
70-year age cohorts were also compared for outcomes, irre-
spective of the surgery type. Results: 233 patients were in-
cluded, out of which 52% were < 70 years. 22% and 54% of
patients < 70 years and > 70 years, respectively, underwent
decompression alone. Analysis of the < 70-year age cohort
showed non-significant improvement in SF-12 PCS at < 6
and > 6 months but significant improvement in other PROMs
after decompression. The fusion group showed significant
improvement in all PROMs at both timepoints. Patients < 70
years who underwent decompression also showed signifi-
cantly lower MCID achievement rates for VAS back at <
6 months (50% vs 72% after fusion, p = 0.02) and > 6 months
(47% vs 76% after fusion, p = 0.02) compared to fusion.
MCID achievement rates for other PROMs, PASS achieve-
ment rates, and responses on the GRC scale did not show any
significant differences. Analysis of the > 70-year age cohort
showed that both decompression and fusion groups attained
significant improvement in all PROMs at < 6 and > 6 months
compared to the preoperative baseline with no significant
difference in the magnitude of improvement between the two
groups. MCID achievement rates for all PROMs, PASS
achievement rates, and responses on the GRC scale did not
show any significant differences between the decompression
and fusion groups. When analyzed irrespective of the surgery
type, both < 70-year and > 70-year age cohorts showed
significant improvement in PROMs with no significant dif-
ference in the magnitude of improvement, MCID/PASS
achievement rates, and responses on GRC. Conclusion: Pa-
tients < 70 years undergoing decompression alone did not
show significant improvement in physical function and had
significantly less MCID achievement rate for back pain
compared to fusion. Patients > 70 years, on the other hand,
showed no difference in outcomes between decompression
alone and fusion.
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Introduction: CFR-PEEK is gaining popularity in spinal
oncological applications due to the reduction of imaging ar-
tifacts and radiation scattering compared to titanium, which
allows for better oncological follow-up and efficacy of ra-
diotherapy.We evaluated the use of these materials also for the
treatment of lumbar degenerative diseases (DD), considering
the biomechanical potential of the carbon fiber related to its
modulus of elasticity similar to that of bone. Material and
Methods: Twenty-eight patients with DD were treated using
CRF-PEEK instrumentation. Clinical and radiographic out-
comes at 12-month FU were collected. Spinal fusion was
evaluated on CT scans by Brantigan score, while clinical
outcomes were evaluated with VAS, SF12 and EQ-5D. Re-
sults: 90% of patients evaluated at the 12-month FU showed
complete or almost certain fusion (Brantigan score D and E)
and presented a significant improvement in all clinical pa-
rameters. No mechanical complications related to the implant
were detected and the patients reported a better tolerance of the
instrumentation compared to titanium. Conclusion: No other
series of patients affected by DD stabilized with carbon fiber
implants have been reported in the literature. The results of
this pilot study indicate the efficacy and safety of these im-
plants and support their use also for spinal degenerative
diseases.
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Introduction: Although studies have been conducted dem-
onstrating good outcomes after surgical treatment and com-
paring decompression alone and fusion, there is very little data
on non-improvement and its associated predictors following
surgery for degenerative spondylolisthesis. Also, the concept
of slower improvement has never been investigated. The
objective of this study was to identify the predictors of slower
and non-improvement following surgical treatment of L4-5
DLS. This is the first study assessing both clinical and ra-
diological (X-ray, CT, and MRI-based) preoperative factors as
predictor variables. Material and Methods: This retrospec-
tive cohort study included patients who underwent minimally
invasive decompression or fusion for L4-5 degenerative
spondylolisthesis and had a minimum of 1-year follow-up.
Outcome measures were: 1) minimal clinically important
difference (MCID), 2) patient acceptable symptom state
(PASS), and 3) global rating change (GRC). Clinical variables
analyzed for predictors were age, gender, body mass index
(BMI), surgery type (decompression or fusion), comorbidities,
American Society of Anesthesiologists (ASA) class, anxiety,
depression, smoking, osteoporosis, and preoperative patient
reported outcome measures (PROMs) (Oswestry Disability
Index, ODI; Visual Analog Scale, VAS back and leg; 12-Item
Short Form Survey Physical Component Score, SF-12 PCS).
Radiological variables analyzed were slip percentage, trans-
lational and angular motion, facet diastasis, facet cyst, facet
orientation, laterolisthesis, disc height, scoliosis, main and
fractional curve Cobb angles, lumbar lordosis (LL), pelvic
incidence (PI), pelvic tilt (PT), sacral slope (SS), and PI-LL.
Two postoperative timepoints were defined - early (<
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3 months) and late (> 6 months). Regression analyses were
performed to identify predictors for MCID and PASS non-
achievement and the response of “not better compared to
preoperative” on the GRC scale following surgery. Failure to
achieve MCID or response of “not better” on GRC by
3 months was regarded as slower improvement whereas
failure to achieve MCID/PASS or response of “not better” on
GRC at 6 months or more was regarded as non-improvement.
Results: 233 patients (37% laminectomy, 63% fusion) were
included. At < 3 months, high PT (Odds ratio, OR 0.92; p
0.02) and depression (OR 0.28, p 0.02) were predictors of
MCID non-achievement and GRC non-betterment, respec-
tively. Neither retained significance at > 6 months and hence,
were identified as predictors of slower improvement. At >
6 months, low preoperative VAS leg (OR 1.26, p 0.01) and
high facet orientation (OR 0.95, p 0.03) were predictors of
MCID non-achievement, high L4-5 slip percentage (OR 0.86,
p 0.03) and L5-S1 angular motion (OR 0.78, p 0.01) were
predictors of GRC non-betterment, and high preoperative ODI
(OR 0.96, p 0.04) was a predictor of PASS non-achievement.
Surgery type (laminectomy or fusion) was not statistically
significant on univariate or regression analyses. Conclusion:
High PT and depression were predictors of slower improve-
ment and low preoperative leg pain, high preoperative dis-
ability, high facet orientation, high slip percentage, and L5-S1
angular motion were predictors of non-improvement fol-
lowing surgical treatment of L4-5 degenerative spondylolis-
thesis. Choice of decompression versus fusion did not seem to
impact outcome after surgery.
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Introduction: Translational motion is likely the most
common parameter that influences surgical decision-making
for degenerative lumbar spondylolisthesis (DLS) to favor a
fusion procedure. Although it seems rational to fuse an
unstable listhetic level, a decompression alone might be
needed in some cases depending on the patient’s preference

and surgical fitness. In addition, the role of translational
motion in favoring fusion is mainly backed up by evidence
focused on traditional open techniques and its applicability
in the realm of minimally invasive spine surgery (MISS) has
not been tested. We believe that this topic needs to be ex-
plored further in order to improve our understanding and fill
this gap in the literature. The objective of this study was,
therefore, to compare minimally invasive decompression
alone and fusion for L4-5 DLS with translation motion >
2 mm. Material and Methods: This retrospective cohort
study included patients who underwent minimally invasive
decompression or fusion for L4-5 DLS with translational
motion > 2 mm and had a minimum of 1-year follow-up. The
following outcome measures were compared between the
decompression and fusion groups: 1) patient-reported out-
come measures (PROMs) (Oswestry Disability Index, ODI;
Visual Analog Scale back and leg, VAS; 12-Item Short Form
Survey Physical Component Score, SF-12 PCS), 2) minimal
clinically important difference (MCID), 3) patient acceptable
symptom state (PASS), and 4) response on the global rating
change (GRC) scale. Two postoperative timepoints were
analyzed – early (< 6 months) and late (> 6 months).Results:
84 patients with translation > 2 mm were included, out of
which 60 (71%) underwent fusion. The decompression
group had significantly higher average age compared to
fusion (70.9 vs. 64.8 years, p = 0.001). There was no sig-
nificant difference in the average translational motion be-
tween the two groups (decompression 2.95 + 1.57 mm,
fusion 2.84 + 1.09 mm; p = 0.704). There was no significant
difference between the groups in other demographic vari-
ables and preoperative PROMs. Both groups showed sig-
nificant improvement in PROMs at < 6 and > 6 months
compared to preoperative with no significant difference in
the magnitude of improvement. Most patients achieved
MCID for PROMs (> 50%) and PASS (decompression 67%,
fusion 74%; p = 0.61) in both groups at both timepoints with
no significant difference in the achievement rates between
the two groups. > 80% of patients reported feeling better on
the GRC scale at both timepoints with no significant dif-
ference in the responses between the two groups. There were
no significant differences between the decompression and
fusion groups in the intraoperative or in-hospital compli-
cation reoperation rates. The decompression group had 2
cases (8.3%) that required conversion to fusion due to failure
of decompression. The fusion group had 2 cases (3.3%) that
required reoperation due to pseudarthrosis and adjacent
segment disease (ASD), respectively. Conclusion: The
findings of this study suggest that minimally invasive de-
compression alone might lead to similar outcomes as fusion
in patients with DLS and translational motion > 2 mm, up to
2 years. However, these are preliminary results in an older
decompression-alone cohort and future research with larger
sample size and longer follow-up is required to establish
these findings.
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clinical outcome and stability in unilateral
lumbar radiculopathy patients
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Introduction: Posterior lumbar interbody fusion (PLIF) is a
widely used surgical procedure that relieves pain and restores
spinal instability resulting from various spinal pathologies
while restoring disc height and supporting the anterior and
middle columns. Nowadays, PLIF involving the insertion of
bilateral interbody cages has been a standard treatment that
restores segmental alignment and balance, but the procedure
carries the risk of introducing bilateral nerve root injury or
dural tearing because of the marked retraction of the nerve
roots. Specifically, in patients with unilateral radiculopathy,
minimal nerve root manipulation on the contralateral
asymptomatic side should be considered. This group of pa-
tients would benefit from PLIF using a unilateral cage. The
requirement of PLIF using a unilateral cage in such cases turn
up the question of whether this procedure can provide ac-
ceptable balance, clinical outcome, and fusion. Material and
Methods: Six patients fromMarch 2020 – February 2022 that
visited Bangkalan General Hospital – East Java were pro-
spectively enrolled in this study, All the patient came with
unilateral radiculopathy who underwent bilateral open pedicle
screw fixation combined with a single fusion cage inserted on
the symptomatic side for treatment of focal degenerative
lumbar spine disease. Their clinical results, radiological pa-
rameters, and related complications were assessed 2 weeks,
3 months, and 12 months postoperatively. Results: Five
patients showed good result in which the surgery restored the
disc space height and maintained lumbar lordotic and scoliotic
angles 12 months postoperatively and there was no ex-
cacerbation. They had excellent or good outcomes according
to the modified MacNab’s criteria. The mean pain score ac-
cording to the visual analogue scale was 6 preoperatively but
had improved to 3 when reassessed 3 months postoperatively
and was maintained as of 12 months postoperatively. Un-
fortunately for one patient, after 8 months postoperatively,
Showed a worsening in symptoms due to adjacent segment
disesase. Conclusion: In patients with unilateral radiculop-
athy, unilateral cage insertion followed by compact bone graft
packing and bilateral percutaneous screw fixation can provide
adequate mechanical construct that leads to good clinical and
radiological outcomes. However, bone mineralization status
of the patients must be evaluated carefully to prevent further
complication.
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Introduction: Although racial and ethnic disparities within
spine surgery have been well documented, no data exists on
disparities in outpatient procedures including lumbar micro-
discectomy, one of the most performed procedures within
spine surgery. The purpose of this study was to 1) assess
disparities in the utilization of outpatient microdiscectomy
amongst white, Black, and Hispanic patients on a national and
state level and 2) trend these disparities over time to see
whether they have improved, persisted, or worsened. Mate-
rial andMethods:We conducted a retrospective cohort study
using data from the 2015-2018 Healthcare Cost and Utili-
zation Project (HCUP) New York State Ambulatory Surgery
Database and the 2018 HCUP National Ambulatory Surgery
Sample (NASS). Patients who underwent same-day discharge
microdiscectomy were identified using common procedural
codes. In our primary analysis, differences in per-capita uti-
lization rates of same-day outpatient microdiscectomy were
assessed and trended over time by race and ethnicity using the
New York statewide data. Poisson regression was used to
evaluate the association between utilization rates for micro-
discectomy and race/ethnicity after adjustment for age, in-
surance, socioeconomic status, and comorbidities. Results:
During the study period, Black and Hispanic patients were
significantly less likely to undergo outpatient micro-
discectomy when compared to white patients in New York
state (adjusted rate ratio [aRR], 0.26; 95% Confidence Interval
[CI], 0.25-0.27; p < 0.001). This disparity was also observed at
the national level (white vs. Black vs. Hispanic OP-
microdiscectomy rate per million person-years: 408.7 vs.
148.5 vs. 129.8), with disparities being most pronounced in
the Midwest and South (p < 0.001 for both). From 2015 to
2018, there was a persisting disparity in microdiscectomy
utilization for Black patients over time (e.g. white vs. Black
OP-microdiscectomy rate per million person-years: 443.4 vs.
115.3 in 2015 compared with 383.2 vs. 106.1 in 2018, P
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trend < 0.001) and an improving disparity for Hispanic pa-
tients over time (e.g. white vs. Hispanic OP-microdiscectomy
rate per million person-years: 443.4 vs. 115.3 vs. 74.1 in 2015
compared with 383.2 vs. 106.1 vs. 115.1 in 2018, P for trend <
0.001). These results held in adjusted Poisson regression
models. Conclusion: In this study, we found evidence of
racial and ethnic disparities in outpatient microdiscectomy
utilization between white, Black, and Hispanic patients both
on a national and state level. Racial and ethnic disparities in
microdiscectomy utilization on the national level across the
USA were most pronounced in the Midwest and South.
Disparities on the state level, specifically NewYork state, were
found to be improving between white and Hispanic patients
over time. These encouraging trends in New York may reflect
the effectiveness of several governmental legislative enact-
ments within the state that have encouraged the emergence of
hospital affiliated outpatient centers and free-standing ASCs
in rural and underserved areas. Further research is needed to
see if these trends have also held in other states and on a
national level and why trends have not also simultaneously
improved for Black patients.
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Introduction: Lumbar disc herniations are a frequent cause of
low back pain and radiculopathy, impacting a substantial
portion of the population. While lumbar discectomy is a
common and effective treatment, clinical evidence regarding
the possibility of re-herniations and the impact on patients is
limited. The aim of the current study is to determine the rate of
re-herniations, the need for revision surgery, and their rela-
tionship with clinical outcomes, providing essential insights
into the long-term management of lumbar disc herniation
patients. Material and Methods: This was a retrospective
single-center study of patients who underwent revision sur-
gery after undergoing a single or multi-level discectomy
between 2020 and 2022. Demographic data (age, gender, ASA
grade, smoking status), history of epidural steroid injections,
radiographic parameters, and intraoperative variables were
recorded. Data on new-onset postoperative complications was
collected. Data on revision surgery, post-operative compli-
cations, pre- and post-operative PROs (VAS, and ODI) were
collected at various time points up to one year. Paired sample
two-tailed t-test and multivariate regression with p < 0.05

being significant will be utilized. Results: The current study
included 234 patients who underwent single or multi-level
endoscopic or tubular lumbar discectomy between 2020 and
2022. 168 of the discectomies were performed at a single level
(71.8%), 64 at two-levels (27.4%), and 2 at three levels
(0.8%). 158 (67.5%) patients were male, with the average age
being 42.6 ± 11.0 years. Of the 234 patients who underwent
discectomy surgery, 36 (15.4%) underwent lumbar revision
surgery. 26 (72.2%) revision patients underwent Trans-
foraminal Lumbar Interbody Fusion (TLIF) and 4 underwent
Posterior Spinal Fusion (PSF). The rest included SI fusion or
decompression. 6 patients (17% of revisions) required revision
surgery that included at least one additional level not previ-
ously operated on in the index surgery. The average time
between Index and Revision surgery was 417.1 ± 161.9 days.
27 revisions (75%) were single-level procedures and 7 (19%)
were two-level (2 were SI Joint Fusions). The average pre-
index surgery Visual Analogue Scale (VAS) score for the
lower extremities reported was 7.7 ± 2.1. Patients reported
improvement in VAS at 3-month post-index surgery (5.7 ±
3.3). However, at the time of revision surgery VAS score was
6.8 ± 3.3. The pain improvement was seen after the revision
with 1-year values of 5.6 ± 3.4. Patients who underwent re-
vision surgery did not show improvements in ODI scores
before and after the index surgery (0.56 ± 0.16 and at 3-month
post-op 0.57 ± 0.24). The ODI values remained at the similar
level after the revision procedure up to 1 year posy-op 0.52 ±
0.11. Conclusion: In the current study 15.4% of the patients
with disc herniation had revision surgery. The reason for
revision was re-herniation and the most common revision
procedure was a TLIF. Patients who had revision surgery
reported improvement in VAS leg pain scores, however the
ODI values did not change. The relationship between the
revision surgery and disc herniation size and location will be
evaluated, including the predictiveness with reported
outcomes.
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Introduction: Lumbar lordosis is an essential component of
sagittal alignment that allows for adequate balance of the
compressive forces of gravity. Restoration of lumbar lordosis
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following spine surgery has significant implications for
clinical outcomes. While the association between sarcopenia
and poor postoperative outcomes has been established, there is
a paucity of literature exploring the impact of sarcopenia on
sagittal alignment after spinal surgery. The purpose of this
study is to determine the effect of paravertebral muscle mass
on lumbar lordosis correction after posterior lumbar decom-
pression surgery. Materials and Methods: Upon obtaining
IRB approval, patients > 18 years old who underwent primary
1-2 level posterior lumbar decompression (PLD) without
fusion during 2018-2022 were retrospectively identified.
Preoperative and postoperative radiographs were reviewed by
blinded research personnel. The sagittal parameters included
lumbar lordosis (LL), sacral slope (SS), and pelvic tilt (PT).
Pelvic incidence (PI = PT+SS) and pelvic incidence minus
lumbar lordosis (PI-LL) were also calculated. Muscle quality
measures included psoas area, normalized total psoas area
(NTPA), paravertebral muscle (PVM) area, paravertebral
muscle/body mass index (PVM/BMI), and Goutallier grade.
The cohort was divided into 3 equal groups based on PVM/
BMI, which accounted for body size. The cohort was also
stratified based on achievement of PI-LL < 10°. Results: We
identified 143 patients who underwent posterior lumbar de-
compression surgery without fusion. Patients in the small
muscle size group were more likely to be female (64.6% vs.
35.4% vs. 25.5%, p = 0.001) and have larger BMIs (35.0 vs.
27.6 vs. 26.4, p < 0.001). Patients in the smallest muscle size
group were more likely to have higher Goutallier grade (1.96
vs. 1.33 vs. 1.30, p = 0.004). LL was highest in patients in the
largest muscle size group preoperatively (30.0 vs. 32.1 vs.
35.2, p = 0.003) and postoperatively (47.8 vs. 50.5 vs. 53.6,
p = 0.026). SS was highest in patients in the largest muscle size
group preoperatively (30.0 vs. 32.1 vs. 35.2, p = 0.003) and
postoperatively (31.7 vs. 33.0 vs. 36.1, p = 0.015). There was
no difference in the proportion of patients with PI-LL < 10°
preoperatively (50.0% vs. 70.8% vs. 70.2%, p = 0.082) or
postoperatively (56.2% vs. 70.8% vs. 68.1%, p = 0.379).
Multivariate logistic regression analysis demonstrated that a
higher PVM/BMI was a predictor of greater preoperative LL
(est. = 0.05, p = 0.039) and postoperative LL (est. = 0.06, p =
0.031). Furthermore, higher Goutallier grade was associated
with decreased SS preoperatively (est. = -1.85, p = 0.006).
Discussion: This analysis showed that smaller muscle mass is
associated with the smallest degree of lumbar lordosis before
and after posterior lumbar decompression. Interestingly, pa-
tients with the smallest muscle mass were more likely to have
larger BMIs and a greater degree of fatty degeneration. These
findings highlight the role of BMI and body fat, in particular,
in sagittal alignment parameters.
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Introduction: The use of postoperative bracing after spine
fusion surgery is not consistent amongst providers in clinical
practice. Among some orthopaedic spine surgeons, the efficacy
and indications of these devices after lumbar fusion surgery
remains controversial. This study aims to assess the effect of
bracing on patient-reported outcome measures (PROMs) after
one and two-level posterior lumbar decompression fusion
(PLDF) and transforaminal lumbar interbody fusion (TLIF)
surgery. Material and Methods: Retrospective analysis of
patients from a single tertiary-referral care center who under-
went 1-2 level PLDF/TLIF with or without bracing between
2015-2020were identified. Patients were grouped into brace use
and no brace. Patient demographics, surgical characteristics, and
outcomes were collected from the electronic medical records.
Patients with braces were identified from chart review, and the
type of lumbar brace administered was an off-the-shelf Lumbar
Sacral Orthosis (LSO). Patient-reported outcome measures
(PROMs) were collected at baseline, 3, 6, and 12 months
postoperatively. PROMs included VAS-back/leg score, Os-
westry Disability Index (ODI), Mental health Component Score
(MCS-12), and Physical Component Scores (PCS-12).
ΔPROMS score was calculated by subtracting preoperative
from postoperative values. Bivariate analysis was performed
based on groupings, and multivariate linear regression was used
to identify factors independently associated with ΔPROMs. All
statistical analyses were performed using RStudio Version 4.0.2
(Boston, MA), with P values < 0.05 considered statistically
significant. Results: Of the 170 identified, 83 patients were
treated with no brace, and 87 were treated with a brace. There
was no significant difference in revisions within 60 days and
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less than 90-day readmissions (p = 1.000) among patients in
both groups. Compared to the no-bracing group, patients treated
with bracing demonstrated a significant increase in the 1-year
MCS-12 postoperatively (48.3 vs. 51.8 p = 0.032). When ac-
counting for significant predictors in the multi-regression
analysis, bracing had no considerable effect on ΔPROMS at
three months (ODI, VAS Back, VAS Leg, PCS, and MCS).
However, consistent with bivariate analysis, multivariate linear
regression of 1-year ΔPROMs identified bracing as an inde-
pendent predictor of improved MCS-12 scores (β = 5.08, 95%
CI: 0.13 to 10.02, p = 0.044).Conclusion:Our findings suggest
that postoperative bracing following 1-2 level PLDF and TLIF
surgery did not have any significant effect on PROMS except
for MCS-12 at one year. This may imply that bracing may have
a potential psychosomatic benefit for certain patients at one year
following surgery.
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Introduction: In recent years there has been a growing focus on
patient-reported outcome measures (PROMs) as important
metrics in spine surgery. Numerous outcome measures have
been developed and validated in spine surgery, but there is
relatively little data on how these PROMs correlate with
changes in patients’ overall perception of health status. This
study aimed to determine the correlation between various
PROMs and perceived changes in spine-related health status in
patients undergoing lumbar microdiscectomy. Material and
Methods: This was a retrospective review of prospectively
collected data on consecutive patients who underwent ACDF at
a single academic institution between April 2017 and February
2023. Various PROMs, including Neck Disability Index (NDI),
Visual Analogue Scale (VAS) for neck and arm pain, Short-
Form 12 (SF-12 PCS/MCS) and patient reported outcomes
measurement information system physical function (PROMIS-
PF), were collected at the preoperative visit and postoperatively
at 6 weeks, 12 weeks, 6 months, and 1 year. Patients also
completed a ‘Global Rating Change (GRC)’ questionnaire, a 5-
item Likert Scale (‘much better’, ‘slightly better’, ‘about the

same’, ‘slightly worse’, ‘much worse’) which addressed how a
patient’s spine condition compared to preoperatively and to their
prior visit. Spearman correlation coefficient (Rho) was used to
determine the correlation between changes in PROMs and
GRC. Results: This study included 397 patients with a mean
age of 48.4 years, mean BMI of 26.8 kg/m2, and comprised of
59.7% males. A majority of patients underwent one-level mi-
crodiscectomy (97%) andwere discharged on the day of surgery
(74.9%). The percentage of patients feeling ‘much better’
compared to pre-operatively was 70% at 6 weeks, 74% at
12 weeks, 76.1% at 6 months, and 80.8% at 1 year. Less than
4% of patients reported feeling ‘much worse’ compared to pre-
operatively at all time points. Changes in PROMs from pre-
operatively demonstrated a statistically significant correlation
with GRC at all time-points for ODI, VAS Back, VAS Leg, SF-
12 PCS, and PROMIS-PF, and three out of four time-points for
SF-12 MCS. The strengths of the correlations were weak-to-
moderate (Spearman’s Rho range: 0.198 to 0.514). Changes in
PROMs compared to the previous visit demonstrated statisti-
cally significant correlation withGRC at all time points for ODI,
VAS Back, SF-12 PCS, and PROMIS-PF, and two out of three
time-points for VAS Leg. The strength of the correlations were
very weak-to-weak (Spearman’s Rho range: 0.195 to 0.327).
Conclusion: The results of this study showed that a majority of
patients undergoing lumbar microdiscectomy experienced no-
table improvement in the early post-operative period. Fur-
thermore, patients continue to have improvements at longer
follow-ups, with approximately 60% of patients reporting
feeling much better at 1 year compared to 6 months. However,
commonly utilized PROMS demonstrated weak-to-moderate
correlation with perceived changes in overall spine-related
health status from preoperatively to postoperatively, and very
weak-to-weak correlation with postoperative changes. These
findings suggest that currently used PROMs may not be as
sensitive at detecting these changes, or may not be adequately
reflecting changes in health condition that are meaningful to
patients.
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Introduction: Previous studies have emphasized the role of
early ambulation in postoperative spine patients as an effective
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method for improving pain scores and decreasing length of
stay. Despite the current body of literature supporting the use
of postoperative physical therapy as a strategy to encourage
postoperative ambulation, discrepancies in reported outcomes
exist. Thus, the purpose of this study is to investigate how
inpatient physical therapy outcomes, as a proxy for postop-
erative ambulation, affects outcomes after lumbar spine sur-
gery.Materials andMethods:Upon obtaining IRB approval,
all patients > 18 years old who underwent primary single-level
posterior lumbar decompression and fusion from 2019-2020
at a single academic institution were retrospectively identified.
Physical therapy data including time to first inpatient PT
session, gait trial distance achieved, post-treatment pain rating
and Activity Measure for Post-Acute Care (AM-PAC) scores
were collected using manual chart review. Outcome variables
included length of stay, inpatient complications, 90-day re-
admissions, and reoperations within 1 year of primary surgery.
Parametric data were analyzed with independent t-tests, while
non-parametric data were analyzed using Mann-Whitney U
tests. Multivariate logistic regressions were run using a
stepwise function to identify the strongest modest that could
be used to predict inpatient complications, 90-day read-
missions, 1-year reoperations, and length of stay. Statistical
significance was set at p < 0.05. Results: A total of 425
patients (48.2% female) were included in this analysis. On
average, patients in the study cohort had their first physical
therapy session within 15.0 ± 10.5 hours of surgery. Almost all
patients attended their first PT session within 24 hours of
surgery (90.1%), while a smaller portion had their first session
within 6 hours of surgery (35.5%). Forty-nine patients (11.5%)
experienced an inpatient complication. There was no differ-
ence in hours to PTor total gait trial distance achieved between
patients who experienced a complication and those that did
not. Patients in the non-complication group had higher AM-
PAC scores than patients in the complication group (17.7 ±
2.56 vs. 16.3 ± 2.92, p = 0.023). There were 20 readmissions
(4.71%) within 90 days of surgery and 15 revision surgeries
(3.53%) within 1 year of surgery. There was no difference with
regards to time to PT, AM-PAC score, or gait trial distance
achieved between readmitted patients and non-readmitted
patients or revision patients and non-revision patients. Step-
wise logistic regression showed that having a physical therapy
session within 6 hours of surgery was predictive of a decreased
length of stay both in patients who had an inpatient com-
plication (est. = -0.70, Confidence Interval (CI): -1.08- -0.32,
p < 0.001) and those that did not (est. = -0.73, CI:-1.12 - -0.33,
p < 0.001). Discussion: This analysis showed that a shorter
time to inpatient physical therapy was not associated with a
difference in inpatient complications, 90-day readmissions or
one-year reoperations. Nevertheless, time to physical therapy
was an independent predictor of hospital length of stay. Thus,
while inpatient physical therapy within 6 hours of surgery does
not appear to impact surgical outcomes, surgeons should en-
courage early ambulation postoperatively to decrease extended
hospital stays and cut down on unnecessary medical costs.
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Introduction: In recent years there has been a growing focus
on patient-reported outcome measures (PROMs) as important
metrics in spine surgery. As a result, they are increasingly
being utilized to assess healthcare expenditure, determine
compensation and evaluate cost-effectiveness. However, there
is little data on whether changes in PROMs correlate with
patients’ perceptions of improvement. Thus, the purpose of
this study was to assess the correlation between patient per-
ceived changes in health and commonly utilized PROMs in
patients undergoing lumbar decompression surgery.Material
and Methods: We performed a retrospective review of pro-
spectively collected data on consecutive patients who un-
derwent lumbar decompression at a single academic
institution between April 2017 and February 2023. PROMs,
including Oswestry Disability Index (ODI), Visual Analogue
Scale (VAS), Short-Form 12 (SF-12 PCS/MCS), and PROMIS
physical function (PROMIS-PF), were prospectively com-
pleted by patients pre-operatively and at 6 weeks, 12 weeks,
6 months and 1 year postoperatively. In addition, at each post-
operative visit patients completed a ‘Global Rating Change
(GRC)’ question, which assessed how the patient’s spine
condition compared to before surgery and to their previous
visit. This was assessed using a 5-item Likert Scale (‘much
better’, ‘slightly better’, ‘about the same’, ‘slightly worse’,
‘much worse’). Spearman correlation coefficient (Rho) was
used to assess the correlation between change in PROMs and
GRC. Results: This study included 965 patients with a mean
age of 59.1 years, mean BMI of 27.5 kg/m2, and comprised of
61% males. Most patients underwent one-level surgery
(82.5%) and were discharged on the day of surgery (62.6%).
The percentage of patients feeling ‘much better’ compared to
pre-operatively was 66.6% at 6 weeks, 70.5% at 12 weeks,
71.7% at 6 months, and 71.1% at 1 year. Less than 3% of
patients reported feeling ‘much worse’ compared to pre-
operatively at all time points. Changes in PROMs from
pre-operatively demonstrated a statistically significant cor-
relation with GRC at all time-points for all PROMs. The
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strengths of the correlations were weak-to-moderate (Spear-
man’s Rho range: 0.201 to 0.556). Changes in PROMs
compared to the previous visit demonstrated statistically
significant correlation with GRC at all time points for ODI,
VAS Back, SF-12 PCS, and PROMIS-PF, two out of three
time-points for VAS Leg, and one time-point for SF-12 MCS.
The strengths of the correlations were very weak-to-weak
(Spearman’s Rho range: 0.101 to 0.301). Conclusion: The
results of this study showed that a majority of patients un-
dergoing lumbar decompression experienced notable im-
provement in the early post-operative period. Furthermore,
patients continue to have improvements at longer follow-ups,
with approximately 50% of patients reporting feeling much
better at 1 year compared to 6 months. However, commonly
utilized PROMS demonstrated weak-to-moderate correlation
with perceived changes in overall spine-related health status
from preoperatively to postoperatively, and very weak-to-
weak correlation with postoperative changes. These find-
ings suggest that currently used PROMs may not be as
sensitive at detecting these changes, or may not be adequately
reflecting changes in health condition that are meaningful to
patients.
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P240: Neurological outcomes after anterior
decompression and and stabilization with
cage in tuberculosis spinein
thoracilumbar spine

Atif Ali1
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Background: Tuberculous spondylitis being endemic in
developing countries including Pakistan has considerable
socio-economic and orthopaedic concern. In spite of all the
advances regarding diagnosis, treatment and total control of
many diseases, this slow but grave disease still aff ects
considerable number of cases and makes them disabled and
even paralyzed. Objective: The objective of the study was to
determine the neurological outcome in terms of the Frankel
Scale aft er anterior decompression and stabilization with a
titanium mesh cage in the thoracolumbar caries spine.
Methodology: The case series (descriptive) study was con-
ducted in the Orthopaedic ward of Ghurki Trust Teaching
Hospital/Lahore Medical & Dental College, Lahore from 1st
Jan. 2015 to 31st Dec. 2015. In this randomized controlled
trial of 150 patients who were admitt ed either through OPD or
through emergency. Data was collected by using a non-
probability consecutive sampling technique. The patient
was prepared for surgery. A locally made fixed interbody
Titanium Mesh Cage, with packed bone graft, was placed. A
Boston brace was applied for at least 6 months to provide

external support to the spine. Th e neurological outcome was
assessed in terms of the Frankel Scale post-operatively at the
end of one month, 6 months, and 12 months. Results: In our
study, out of 150 cases, 42% (n = 63) were between 15-30
years of age while 58% (n = 87) were between 31-60 years of
age, mean+sd was calculated as 32.85 ± 8.35 years, 45.33%
(n = 68) were male and 54.67% (n = 82) were females. The
frequency of neurological outcome regarding improvement
was recorded as 52% (n = 78).Conclusion:We concluded that
the neurological outcome in terms of Frankel Scale aft er
anterior decompression and stabilization with titanium mesh
cage in thoracolumbar caries spine is good and this technique
may be used in future in our population.
Keywords: tuberculous spondylitis, caries spine, anterior
decompression, titanium mesh cage, neurological outcome,
Boston brace, Frankel Scale, neurological outcome
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Introduction: Bone healing is influenced by biological,
mechanical, and systematic factors that make up a complex
process. Growing evidence shows that comorbidities in-
cluding smoking and obesity can cause delays or inhibit bone
healing. Porous titanium coated polyether-ether-ketone
(ProTi) interbody fusion devices have been designed to en-
courage osseointegration and have been shown to accelerate
bony deposition in a pre-clinical model. Therefore, the ob-
jective of this research is to examine whether ProTi devices
can alleviate the risks to fusion for patients with underlying
comorbidities, including smoking and obesity, to support
successful clinical and radiographic outcomes. Material and
Methods: Institutional Review Board approval was obtained
to gather clinical and radiographic outcomes for patients
undergoing single or multi-level transforaminal or posterior
lumbar interbody fusion procedures with ProTi devices for the
treatment of degenerative lumbar conditions. Patients were
stratified for the presence and/or absence of bone healing risk
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factors, including smoking and obesity, and evaluated for
fusion outcomes, time to fusion, and the Oswestry Disability
Index (ODI) and the Visual Analog Scale (VAS) in a subset of
patients to determine the differences in outcomes with and
without comorbidities. Patients were divided into the fol-
lowing groups: smokers (former and current), non-smokers,
obese, overweight, and normal weight. Results: All patients
(N = 21) demonstrated solid bony fusion with radiographic
outcomes displaying bone bridging across the interbody space
with the ProTi device. Average time to fusion for all patients
was 10.69 ± 4.91 months with fusion rates being consistently
similar amongst each group. Return to normal activity was
also substantially the same amongst the groups (range 6.5 to
9.41 months). VAS pain scores for smoking and non-smoking
groups revealed that both groups had pain alleviation from
pre-operative to postoperative. Non-smokers achieved sig-
nificant improvement in ODI (p = 0.02), VAS back (p = 0.01),
and VAS right leg (p = 0.02) pain scores. Former smokers
demonstrated improvement in ODI, VAS back, and VAS right
leg from preoperative to postoperative but the improvement
was not statistically significant. Although normal BMI pa-
tients did not provide patient reported outcomes, obese and
overweight patients demonstrated significant improvement in
ODI (p = 0.04), VAS back (p = 0.006), and VAS right leg (p =
0.02) pain scores from preoperative to final visit. These results
demonstrated the ability of ProTi devices to successfully al-
leviate pain and provide solid bony fusion in a comparable
manner regardless of the patient’s smoking status or BMI.
Conclusion: This preliminary analysis for this on-going study
was the first to evaluate ProTi interbody fusion device’s
performance in patients with bone healing risk factors, in-
cluding smoking and obesity. Study results demonstrated
similar time to fusion and return to normal activity in patients
with and without risk factors. Additionally, patients with and
without comorbidities reported alleviation of pain and res-
toration of functionality. While additional research is needed
to fully evaluate the performance of ProTi devices in patients
with comorbidities, this study shows that ProTi devices can
alleviate bone healing risks. Furthermore, it is important to
educate patients on the risks associated with smoking and
obesity on bone healing to support the best clinical outcomes.
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Introduction:Magnetic resonance imaging (MRI) findings in
a patient with lumbar disc herniation has been poorly cor-
related with low back pain and functional disability. However,
clinical characteristics and MRI characteristics of disc her-
niation together has not been studied sufficiently to predict
functional outcome in patient with symptomatic patient
lumbar disc herniation. The present study aims to assess the
relationship of clinical characteristics and MRI findings to
functional disability (ODI) in patients with single level lumbar
disc herniation. Material and Methods: One hundred and
five Individuals of age ≥ 18 years with a single level lumbar
disc herniation with clinical sign and symptoms of disc
herniation presented between August 2022 to July 2023 were
included. Michigan State University (MSU) classification,
Pfirrmann Grade, Pathological Grade, Disc migration, High-
Intensity Zones (HIZs) and Modic changes were included in
MRI characteristics. Oswestry Disability Index (ODI) was
used to assess the functional status of the patient at the time of
presentation. The ODI score was transformed in normal
distribution and Spearman correlation test was applied to
evaluate the correlation of the demographic, clinical and MRI
characteristics of the patients. Variables showing significant
correlation with the normalized ODI score were put into the
hierarchical regression model to evaluate the predictors of
ODI. Results: There was an equal distribution of males
(49.5%) and females (50.5%) with a median age of 37 (IQR
30-42). Majority (37.1%) were in the age group (31-40) years.
Majority (87.6%) had radiating leg pain followed by back pain
(63.8%). L5S1 disc herniation was found in 55.2%. The
median ODI score was 44 (IQR: 28-63). Regression analysis
revealed clinical factors being the most predictive of func-
tional disability; motor deficit and presence of neurogenic
claudication being the most predicting clinical factors (p <
0.01). Among the MRI characteristics, higher Michigan State
University (MSU) grade of herniation was the only predicting
variable for functional disability. Conclusion: Motor deficit
and presence of neurogenic claudication are the most pre-
dicting clinical characteristics for functional disability among
patients with single level disc herniation. Similarly, MSU
Grade of disc herniation is the only predicting MRI variable
for functional disability. Other MRI characteristics such as
degeneration, Modic changes, HIZs, migration do not appear
to influence the Oswestry Disability Index.
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Introduction: Lumbar disc herniation is one of the most
common causes of low back pain and is one of the leading
causes of years lived with disability globally. While symptoms
may resolve with conservative treatment measures, some
patients will ultimately require a microdiscectomy procedure.
There is evidence to suggest that the mechanics of low muscle
mass and fatty degeneration may have significant implications
for the natural history of spine pathology. However, no prior
studies have investigated the implications of poor muscle
quality as it relates to disc herniation morphology. Therefore,
the aim of this study was to determine whether an association
exists between muscle mass and quality and disc herniation
morphology. Materials and Methods: Upon obtaining In-
stitutional Review Board approval, patients > 18 years with
disc herniations treated with microdiscectomy or epidural
steroid injection (ESI) from 2020-2021 at a single academic
institution were retrospectively identified. Preoperative MRIs
were evaluated by two independent reviewers to assess disc
herniation morphology and muscle quality. Herniation vari-
ables included herniation size (mm2), canal area (mm2),
percent (%) canal compromise and Pfirrmann grade. Muscle
quality measures included total psoas area (mm2), normalized
total psoas area (NTPA) (mm2/m2), paralumbar muscle area
(PL-CSA) (mm2) and Goutallier grade. Patients were grouped
based on severity of canal compromise and disc herniation
size for analysis. Those with % canal compromise < 33.3%
were grouped in the ‘Mild’ group and those with % com-
promise > 33% were grouped in the ‘Moderate/Severe’ group.
Patients were classified based on disc herniation size by di-
viding the cohort into equal thirds (‘Mild’, ‘Moderate’, ‘Se-
vere’). Results: We identified 391 patients (44.1% female)
with disc herniations treated with microdiscectomy or ESI.
There were 184 patients (42.6% female) in the ‘Mild’ group
and 207 patients (45.4% female) patients in the ‘Moderate/
Severe’ group when stratified by % canal compromise. On
bivariate analysis, there was no significant difference in total
psoas area, NTPA, PL-CSA, or Goutallier grade between
patients when evaluated based on % canal compromise (p >
0.05). Similarly, there was no difference in muscle quality
variables when herniations were stratified by total size (p >
0.05). Logistic regressions accounting for sex, age, and ECI
showed no association between muscle quality measures and
herniation size, canal area, and % canal compromise (p >
0.05). Discussion: As muscle characteristics continue to be
studied in various spine contexts, it is important to understand
which features may predict disease severity and prognosis.
While degree of degeneration of the multifidus muscle have
been shown to correlate with presence of lumbar disc her-
niation, in the case of psoas and paralumbar muscle area, there
does not appear to be an association with disc herniation size.
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Purpose: This retrospective study was performed to analyze
the clinical effects and complications of Long segment de-
compression and fixation in degenerative lumbar scoliosis
with lumbar spinal stenosis. Methods: A total of 30 patients
(mean age, 60.42 y; 12 men, 8 women) with degenerative
lumbar scoliosis with lumbar spinal stenosis were included
and Long segment decompression and fixation surgery was
performed. Preoperative, postoperative, and follow-up ques-
tionnaires were obtained to assess clinical outcomes. Results:
The average follow-up period of this study was 12.5 months.
The operation time and blood loss of patients were 146.8 min
and 352.6 ml. The clinical effects of all patients in terms of
visual analogue scale (VAS) and Oswestry disability index
(ODI) have been significantly improved at the final follow-up
postoperatively (p < 0.05) in 60% patients. Complications
such as infection (3 cases), cerebrospinal fluid leakage (2
cases) and wound dehiscence (2 cases) were noted. Nerve
injury, and internal fixation failure, etc. were not observed.
Postoperative generalised ill health was noted in 3 cases
during the follow-up period. Conclusion: The long segment
decompression and fixation in degenerative lumbar scoliosis
with lumbar spinal stenosis is a safe and effective treatment
But with due risks of complications. Decision of such a
surgery should only be made after weighing the risks and
benefits over other options like only decompression or de-
compression with short segment fixation.
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P245: Comparative analysis between urban
vs rural hospitals for patient demographics
and perioperative outcomes after lumbar
spinal fusion: an analysis of the national
inpatient sample (2009-2020)
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Introduction: Rural location of patient’s primary residence
has previously been shown to be associated with worse
outcomes secondary to limited resource availability in these
parts of the USA. However, there is paucity of literature in-
vestigating the possible impacts a rural hospital location may
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have on the outcomes of lumbar spine fusions. We aimed to
assess the impacts of rural hospital location on the outcomes of
lumbar spine fusions. Materials and Methods: Using the
National Inpatient Sample (NIS) database a search identified
all patients who underwent a lumbar spinal fusion in the years,
2009-2020. These patients were then separated according to
whether the treatment hospital was considered rural or urban.
Univariate and multivariate linear/logistic regression models
were utilized to analyze the data. Results: A total of 2,863,816
patients were identified from this database, where 120,298
(4.2%) patients had their operation at a rural hospital, with the
remaining patients in an urban hospital. Patients in the rural
cohort were older (p < .001), more likely to be white (89.97%
vs. 81.73%, p < .001), and have an increased rate of patients in
the first (43.00% vs. 22.52%) and second (38.90% vs.
25.96%) quartiles of median household income when com-
pared to the urban cohort. However, the urban population had
patients had significantly increased rates of venous thrombosis
(0.57% vs. 0.24%, p < .001), and neurological injury (0.79%
vs. 0.36%, p < .001) after surgery. On multivariate analysis
urban patients has significant increased odds of venous
thrombosis (OR, 1.79; 95% CI, 1.32-2.41; p < .001) and
neurological injury (OR, 1.92; 95% CI, 1.46-2.53; p < .001).
Conclusions: Patients who have surgery in rural hospitals are
at risk for adverse outcomes after spinal fusion, and future
research should investigate this to potentially resolve these
disparities.
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Introduction:Degenerative low back pain is characterized by
functional limitation caused by biomechanical alterations of
the intervertebral disc, bone and ligamentous tissues; among
which are disc protrusion, damage to vertebral platforms,
decreased intervertebral space, ligamentous and facet joint
hypertrophy; which in the long term may predispose vertebral
instability causing compression of neurological structures.
The treatment of this pathology may be solved through spinal
surgery, however it is important to limit the vertebral rigidity
leaded by invasive methods, so the use of interspinous spacers
may be an appropriate treatment method. Material and

Methods: Observational, descriptive, analytical and retro-
spective study of detailed information in the clinical record of
patients undergoing interspinous spacer placement in the
Orthopedic Service of a concentration hospital inMexico City.
A 5-year follow-up case series of the medical evolution of
patients undergoing lumbar spine surgery with placement of
interspinous spacers for low back pain with radiculopathy is
described. Results: Results of a case series composed of 35%
female and 65% male with age distribution of 20 to 40 years
73% and over 40 years 12% are presented. A normal body
mass index was find in 54% of the related population,
overweight in 31% and grade I obesity in 12%. Patients report
pain according to the analogue visual scale of pain with an
average of 9 of 10 during preoperative and 3 of 10 in the
postoperative period at 2 months and less than 3 of 10 at 5 year
follow up with improve of spine mobility. Oswestry disability
index was reported with a mean greater than 65%, which
decreased to 30% in the postoperative follow-up.Conclusion:
The increase in the current trend of degenerative pathology in
young patients makes it imperative to implement less invasive
surgical techniques that may lead to long-term clinical im-
provement with least functional limitation. The use of inter-
spinous spacers is promoted as an effective method, however
long-term studies are required to confirm their benefit com-
pared to traditional techniques.
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Background: Social determinants of health (SDoH) are en-
vironmental and personal factors that impact healthcare access
and outcomes. Patient-reported outcome measures are vali-
dated survey instruments that help physicians get a detailed
understanding of a patient’s health status. By evaluating the
relationships between SDoH and patient-reported outcome
measures, we can understand how social factors influence our
surgical patients’ health status. Methods: A retrospective
review was conducted on a prospectively maintained data-
base. The cohort included consecutive patients who under-
went 1-2-level lumbar decompression and/or fusion at a single
institution from 2019-2021. Patients completed PROMIS
Anxiety, Depression, Fatigue, Pain Interference (PI), Physical
Function (PF), Sleep disturbance (SD), and Social Roles (SR)
surveys preoperatively and 12-months postoperatively. Each
metric was independently evaluated with ten SDOH factors:
age, gender, race, preferred language, ethnicity, work status,
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community median income, religious belief, insurance status,
and marital status. These metrics were also evaluated with four
health-related behaviors (HRB): tobacco use, alcohol use,
drug use, and physical activity level. Community median
income was determined using 2019 American Community
Survey data. Physical activity level was measured using
metabolic equivalence of task (METS) which was recorded by
an anesthesiologist during preoperative intake. Additional
metrics including co-morbidities and intraoperative variables
were also collected. ANOVA and t-test were used for linear
variables, and chi-square test for categorical variables. Uni-
variate and multivariate regression were conducted indepen-
dently for each patient-reported outcome measure. Results:
One hundred fifteen patients were included in the study, with
mean age 63.9 years, 52.2% female, 80.0% white, 93.9% non-
Hispanic, and 41.7% employed. The cohort was 61.7% above
the low-income limit, 46.1% privately insured, and 66.1%
were married. Thirty-five percent have ever smoked, 17.4%
have high-risk alcohol use, and 25.2% have history of drug
use. Improvement was seen at 1-year in PROMIS PF, PI, and
SR as well as Oswestry Disability Index (ODI). In multivariate
analysis, chronic opioid use (COU), depression/anxiety (DA),
and per unit decrease in METs were significant predictors for
lower preoperative baseline patient-reported outcome mea-
sures in ODI [COU:β = 11.5, p = 0.002; METs: β = 3.37, p <
0.001], PROMIS Anxiety [COU:β = 4.15, p = 0.021; DA: β =
5.07, p = 0.002; METs: β = 1.45, p = 0.011], PROMIS De-
pression [COU:β = 3.41, p = 0.046; DA: β = 6.67, p < 0.001],
PROMIS Fatigue [COU:β = 5.68, p = 0.022; DA: β = 6.53, p =
0.003], PROMIS PI [DA: β = 3.13, p = 0.036; METs: β = 1.52,
p = 0.001], and PROMIS PF [COU:β = -2.94, p = 0.039; DA:
β = -2.50, p = 0.042; METs: β = -0.80, p = 0.036]. At one-year
follow-up, DA was the most significant predictor of lower
patient-reported outcome scores in PROMIS Anxiety [β =
4.51, p = 0.022], PROMIS Depression [β = 5.29, p = 0.002],
PROMIS PI [β = 3.98, p = 0.023]. Discussion: Several SDoH
and HRB factors predict worse baseline preoperative patient-
reported outcome metrics. COU, DA, and METs represent
modifiable factors that impact several patient-reported out-
come domains. Further work is needed to understand the role
of opioid weaning, psychiatry consultation, and physical
therapy as part of presurgical optimization.
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Introduction: We aim to identify existing machine learning
prediction models in predicting complications in adult patients
undergoing surgery for degenerative thoracolumbar pathology
and summarize the predictive performance. Material and
Methods: A systematic literature review was conducted in
Medline/Pubmed, Cochrane Library, and Lilacs/Portal de la
BVS to identify machine learning models in predicting
complications in patients undergoing surgery for degenerative
thoracolumbar spine pathology between January 1, 2000, and
May 1, 2023. The risk of bias was assessed using the
ROBINS-I and PROBAST tools. Study characteristics and
outcomes focusing on general or specific complications were
recorded. Results: A total of 2,341 titles were identified (763
were duplicates). Screening was performed on 1,578 titles,
and 22 were selected for full-text reading, with 18 exclusions
and 4 publications selected for the subsequent review. Ad-
ditionally, 16 publications were retrieved from other sources
(Argentine Association of Orthopedics and Traumatology
Library; manual citation search), of which 8 were included in
the review. In 5 (41.6%) articles, the effectiveness of artificial
intelligence predictive models was compared with conven-
tional techniques. All were globally classified as having a very
high risk of bias. Due to heterogeneity in samples, outcomes of
interest, and algorithm evaluation metrics, a meta-analysis was
not performed. Conclusion: Limited evidence is available to
support the benefits of using artificial intelligence predictive
models as compared to traditional statistical methods. Re-
gardless, machine learning algorithms seem to be effective for
predicting the individual risk of surgical patients, based on the
outstanding performance demonstrated by published models.

2066
P249: Factors that influence radiological
results ofindirect decompression in patients
with lumbar spinalstenosis

Andrey Bokov1, Svetlana Kalinina1, Anatoly Bulkin1

1Neurosurgical, Federal Budgetary Institution Privolzhskiy Medical
Research University, Nizhniy Novgorod, Russian Federation

Introduction. Anterior interbody fusion employing DLIF
ALIF and DLIF is getting more popular because of effec-
tiveness to obtain optimal sagittal balance parameters along
with indirect decompression. The information concerning
the results of indirect decompression remain insufficient to
predict postoperative results. The aim of this study is to
assess factors that influence the radiological results of in-
direct decompression. Materials and methods. This is a
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cross-sectional study of 80 patients who underwent OLIF or
ALIF supplemented with pedicle screw fixation because of
either lumbar stenosis with instability of the affected seg-
ment, or unstable spondylolisthesis. Preoperatively CT ex-
amination was given and spinal channel square with lateral
recess depth were measured in axial plane at the level of
maximal constriction. Postoperatively CT examination was
used to assess the same parameters. The following factors we
chosen in terms of potential impact on radiological results:
preoperative values of spinal channel square and lateral
recess, disc height change on the ventral and dorsal margin in
the middle sagittal plane, difference in the upper vertebra
translation in the sagittal plane after reduction, and degen-
erative changes in facet joints corresponding Weishaupt 4
grade. Either linear regression or ANCOVA were used to
assess the relationship between variables. Results. The
distribution of data and estimated equations for postopera-
tive CT parameters were different in patients who were
operated on with the reduction or fixation in situ. In cases
when reduction of the upper vertebra was not used the
median of relative vertebral channel square increase ac-
counted for 24% with upper and lower quartile borders
[16.3%-33.3%]. The parameters of linear regression for the
postoperative vertebral channel square were: r = 0.9508; p <
0.0001. Statistically significant variables were: B1preoper-
ative value of vertebral channel square (B1 = 0.9968, p <
0.0001) and the difference in disc space height along the
dorsal boarder (B2 = 4.2827, p = 0.0287). The relative
approximation error of the estimated model accounted for
8%. The effect of indirect decompression was greater if the
reduction of vertebra was achieved. The median of the
relative vertebral channel square increase reached 49.5%
with the borders of upper and lower quartile [22.35%;
99.7%]. The parameters of linear regression for the post-
operative vertebral channel square were: r = 0.8980; p <
0.0001. Statistically significant variables were: intercept
(B0 = 39.2163, p = 0.0001); B1preoperative value of ver-
tebral channel square (B1 = 0.8893, p < 0.0001) and the
difference in preoperative and postoperative upper vertebral
body translation (B2 = 6.2508, p = 0.0029). The relative
approximation error of the estimated model accounted for
16%. The median for the left and right lateral recess depth
change accounted for 0.9 mm, however estimated models
were of poor explanatory value as far as correlation coef-
ficients achieved 0.7801 for left lateral recess and 0.7068 for
right lateral recess. Conclusion. Patients with unstable
spondylolisthesis are the best candidates for indirect de-
compression because of greater relative increase in vertebral
channel square. The results of indirect decompression are
predictable in patients with central stenosis, however esti-
mated equations may differ for those who underwent re-
duction versus those who were stabilized in-situ. Patients
with lateral stenosis are poor candidates for indirect de-
compression because postoperative values are less
predictable.

2067
P250: Bioactive glass versus iliac crest bone:
comparable fusion in ALIF

Sami Bahroun1,2, Marc Szadkowski1, Henri D’Astorg1,
Vincent Fiere1

1Santy Orthopaedic Center, Lyon, France
2Kassab Institute, Ksar Said Tunisia, Tunisia

Introduction: Spinal fusion is a common surgical procedure,
with over 400,000 surgeries performed in the USA every year.
Fusion is used increasingly for the treatment of spondylo-
listhesis, scoliosis, disc degeneration, herniation and stenosis.
Its main goal is to fuse two or more vertebrae by inducing bone
growth between segments, though fusion is not always suc-
cessful, with pseudarthrosis reported in up to 50% of cases.
Autologous iliac crest bone is the gold standard graft material
used during spinal fusion. Harvesting autologous iliac crest
bone has been associated with increased operative time and
blood loss, donor site pain and morbidity, as well as increased
complication rates. Therefore, synthetic alternatives to au-
tologous iliac crest bone graft continue to be developed and
evaluated, of which various formulations of bioactive glass
have shown promising results, when used alone or in com-
bination with autologous bone. The purpose was to determine
within-patient fusion rates of chambers filled with bioactive
glass versus autologous iliac crest bone on computed to-
mography (CT) following anterior lumbar interbody fusion
(ALIF). Material and Methods: A consecutive series of 40
patients (58 levels) that underwent single-level (L5-S1 only)
or two-level (L5-S1 and L4-L5) ALIF were assessed. Indi-
cations for fusion were one or more of the following: de-
generative disc disease with or without Modic changes,
spondylolisthesis, and stenosis. Each intervertebral cage had a
middle beam delimiting two chambers, one of which was filled
with bioactive glass and the other with autologous iliac crest
bone. CT scans were graded using the Bridwell classification
(grade I, best; grade IV, worst). Patients were evaluated using
the Oswestry Disability Index (ODI), and by rating pain in the
lower back and legs on a Visual Analog Scale (pVAS);
complications and reoperations were noted. Results: At 15 ±
5 months follow-up, there were no significant differences in
fusion across chambers filled with bioactive glass versus
chambers filled with autologous bone (p = 0.416). Two pa-
tients with Bridwell grade III at both chambers of the L4-L5
cages required reoperation using posterior instrumentation.
Clinical assessment of the 38 remaining patients (54 levels) at
25 ± 2 months, revealed ODI of 15 ± 12, lower back pVAS of
1.4 ± 1.5 and legs pVAS of 1.9 ± 1.6.Conclusion: For ALIF at
L5-S1 or L4-L5, within-patient fusion rates were equivalent
for bioactive glass compared to autologous iliac crest bone.
The findings of this study suggest that for patients undergoing
ALIF, bioactive glass can be used as a substitute to autologous
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iliac crest bone; thus, avoiding increased operative time and
blood loss, as well as donor site morbidity.

2085
P251: Comparative evaluation of clinical and
radiological outcomes in minimally invasive
stand-alone ALIF procedures at L4-L5 and
L5-S1 levels

Sami Bahroun1,2, Marc szadkowski1, Henri D’astorg1,
Vincent Fiere1

1Santy Orthopaedic Center, Lyon, France
2Kassab Institute, Ksar Said Tunisia, Tunisia

Introduction: In contrast to alternative surgical approaches,
anterior lumbar interbody fusion (ALIF) is often perceived as
a more efficacious method for restoring segmental lordosis
and minimizing the risk of adjacent-segment disease. Nev-
ertheless, the impact of stand-alone ALIF on global lumbar
lordosis and its potential influence on pelvic parameters have
stirred debate. This controversy may stem from the varied
selection of implants and the diverse levels studied in previous
research. The objective of this investigation is to assess and
contrast the clinical results between stand-alone ALIF pro-
cedures performed at the L4-L5 and L5-S1 levels while also
evaluating their impact on spino-pelvic parameters. Material
and Methods: We reviewed the records of all patients with
DDD that underwent stand-alone minimally invasive ALIF at
L4-L5 using the self-locking SynFix cage (DePuy Synthes,
PA, USA) and at L5-S1 using the self-locking Idys-ALIF cage
(Clariance,Beaurains, France). Patients in both groups were
followed up for a minimum duration of 1 year postoperatively.
They were evaluated clinically using the Oswestry Disability
Index (ODI), Short Form 12, and lower back and legs pain on
Visual Analog Scale. Spino-pelvic parameters were measured
from whole-spine standing radiographs. Results: Incorpo-
rated into our study were 45 patients comprising Group A
(those who underwent stand-alone ALIF at the L4-L5 level)
and 69 patients forming Group B (those who underwent stand-
alone ALIF at the L5-S1 level). In Group A, four patients
underwent reoperation due to pseudarthrosis, representing 8%
of the cases. Conversely, in Group B, two instances of
pseudarthrosis were identified, accounting for 2.8% of the
cases. This disparity was deemed statistically significant (p =
0.01). Both surgical procedures showed substantial clinical
enhancements across all scoring parameters. Within Group B,
multivariable analyses substantiated superior postoperative
Oswestry Disability Index (ODI) outcomes among patients
who received 18-degree cages (b = 9.0, p = .017). Conversely,
in Group A, no correlation was discerned between cage lor-
dosis and clinical outcomes. Within Group B, we observed a
more pronounced elevation in both global and segmental
lordosis at the operated level in comparison to Group A.

Regarding pelvic parameters, in Group B, there was a notable
decrease in pelvic tilt by 2.5 ± 4.1 degrees (p < 0.001), ac-
companied by an increase in sacral slope by 3.3 ± 4.7 degrees
(p < 0.001). Conversely, in Group A, we did not observe
substantial modifications in pelvic parameters. Conclusion:
The use of minimally invasive stand-alone ALIF for De-
generative Disc Disease (DDD) yields favorable initial clinical
results and has the potential to enhance both segmental and
global lordosis, regardless of the specific level. However, it is
worth noting that stand-alone ALIF at the L4-L5 level
demonstrated a higher incidence of pseudoarthrosis compared
to the L5-S1 level.

2114
P252: Reassessing the minimum two-year
follow-up standard after lumbar
decompression surgery: a 2-month follow-up
seems to be an acceptable minimum

Anna-Katharina Calek1, Bettina Hochreiter1, Aaron
Buckland2

1Orthopedic Department, Balgrist University Hospital, Zurich,
Switzerland
2Spine, Melbourne Orthopaedic Group, Melbourne, Australia

Background: Academic orthopaedic journals and specialty
societies emphasize the importance of two-year follow-up for
patient-reported outcomes (PROs) after spine surgery, but there
are limited data evaluating the appropriate length of follow-up.
This study evaluates the changes in PROs out to two years after
lumbar decompression surgery for disc hernation or spinal
stenosis.Methods: Retrospective analysis of prospectively and
consecutively enrolled patients undergoing lumbar decom-
pression surgery between 2020 and 2021 from a single surgeon
spine registry. Patients without a preoperative baseline score
were excluded. The median Oswestry Disability Index (ODI)
was compared at time baseline, 2-month, 1-year and 2-year
follow-up. Risk of reoperation was assessed with receiver
operator characteristic (ROC) analysis to identify at risk ODI
thresholds of requiring reoperation.Results: Sixty-nine patients
were identified. The median ODI significantly improved at all
time points compared to baseline (median baseline ODI: 42.2;
2-month ODI: 9.4, p = 0.001; 1-year ODI: 7, p = 0.001; 2-year
ODI: 6, p = 0.001). Post-hoc analysis demonstrated no dif-
ference between 2-month, 1-year and 2-year postoperative ODI
(p = 0.9, p = 0.468, p = 0.606). The minimum clinically im-
portant difference (MCID) was met in 87.9% of patients at two
months, 80.7% at one year, and 87.3% at two years postop-
eratively. Eight patients (11.6%) underwent a revision surgery
between 2 months and 2 years after the index surgery (median
time to revision: 8.5 months). ROC curve analysis demonstrated
that an ODI score ≥ 24 points at 2-months yielded a sensitivity
of 80% and a specificity of 86% for predicting revision after
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lumbar decompression (AUC = 0.847; 95% CI: 0.678-1.02).
The Youden optimal threshold value of ≥ 24 points at 2-month
postop ODI yielded an odd’s ratio (OR) for revision of 24.7 (CI:
2.3-259.9; p = 0.005). The positive predictive value (PPV) and
negative predictive value (NPV) were 40% and 97.4%, re-
spectively.Conclusion:Two-year clinical follow-upmay not be
necessary for future peer-reviewed lumbar decompression
surgery studies given that ODI plateaus at 8 weeks. Patients with
a score ≥ 24 points at 2-months postoperatively have a higher
risk of requiring a second surgery within the first two years and
warrant continued follow-up.
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P253: Prevalence of impaired traveling
ability and postoperative outcomes in
patients with grade I lumbar
spondylolisthesis: a quality outcomes
database study
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Background: Lumbar spondylolisthesis associated pain can
affect traveling ability or duration. Patients often recite

traveling in the back seat of a vehicle to be particularly ag-
gravating. The benefits of surgery to improve the ability to
travel are investigated. Methods: The low-grade spondylo-
listhesis database of the Quality Outcomes Database was
utilized. Traveling ability was evaluated using the traveling
subcomponent of the Oswestry Disability Index (ODI), with
limited traveling ability being defined as having an ODI
Traveling score (ODITS) of ≥ 3. Improvement in traveling
ability was evaluated as follows: improvement of ≥ 1 point in
ODITS and best response to treatment, defined as ODITS = 0
among patients with baseline ODITS = 5. Multivariable lo-
gistic regression models were fitted to evaluate mediators of
impaired traveling ability at baseline and by 1 year postop-
eratively.Results:Of 601 patients surgically treated for Grade
I lumbar spondylolisthesis, 38.4% had limited traveling
ability. Dependent ambulation (OR = 1.2, 95%CI:1.1-1.4, p <
0.01), age ≤ 63 years (OR = 1.2, 95%CI:1.1-1.3, p < 0.01),
body mass index (BMI) > 29 (OR = 1.1, 95%CI:1-1.2, p <
0.01), and depression (OR = 1.2, 95%CI: 1.0-1.3, p = 0.01)
were associated with limited baseline traveling ability. At
3 months, 58.8% experienced improvement, while 67.9%
reported improvement by 1 year. Improvement by 1 year was
more common in patients who were younger (61.9 vs. 64.7,
p = 0.02), underwent fusion (81.9% vs. 68.2%, p < 0.01), and
had higher baseline leg (6.8 vs. 5.9, p < 0.01) and back pain
(NRS) scores (6.9 vs. 6.1, p < 0.01), and ODI scores (48.9 vs.
41.2, p < 0.01). Best response to treatment was noted in 29.3%
by 1 year. Improvement was sustained in 72% by 1 year, and
66.7% by 5 years. At both time points, sustained improvement
was significantly more common in patients with lower BMI
(30.1 vs. 32.5, p < 0.01; 29.8 vs. 31.8, p = 0.02) and higher
socioeconomic status index (53.7 vs. 51.9, p = 0.02; 53.7 vs.
52.2, p = 0.03). Sustained improvement at 5 years was more
likely in patients with lower leg (1.6 vs. 3.7, p < 0.01) and back
pain (NRS) scores (2.3 vs. 4.8, p < 0.01), ODI scores (13.7 vs.
33.5, p < 0.01), and higher EQ-5D scores (0.843 vs. 0.660, p <
0.01) at 1 year. Conclusion: Following surgery for grade I
lumbar spondylolisthesis, significant improvement in travel-
ing ability is achieved by 1 year, and this positive outcome
remains largely durable at 5 years postoperatively. Improved
traveling ability drives patient satisfaction and is associated
with improved quality of life.
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P254: Feasibility assessment of an
expandable lumbar interbody cage in
patients with high-risk factors for subsidence:
a preliminary report
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Introduction: Expandable cages are becoming increasingly
popular due to their advantages, including easier insertion
and reduced risk of iatrogenic endplate injury. These factors
suggest that expandable cages may exhibit lower rates of
cage subsidence compared to static cages. This study aimed
to assess the clinical feasibility of expandable cages in
patients at high risk of subsidence. Methods: In this cohort
study, we employed propensity score matching from a
prospectively maintained database. We included 20 patients
with high-risk factors for subsidence who underwent pos-
terior lumbar interbody fusion (PLIF) using expandable
cages. High-risk subsidence patients met one or more of the
following criteria: 1) low BMD (Hip T-score < -2.5), 2)
previous multilevel fusion surgery at the adjacent segment
(at least 3 levels), or 3) spondylolisthesis (grade 2 or more).
Propensity score matching was performed on demographic
data and subsidence risk factors using a pool of 387 cases
from our institution’s PLIF cohort. Twenty patients who
underwent PLIF with static cages and had high-risk subsi-
dence factors were selected as the control group. Clinical
outcomes were evaluated using the EuroQol-5-Dimensional
questionnaire (EQ-5D) and Oswestry Disability Index
(ODI). Radiological parameters, including segmental lor-
dotic angle (SLA), disc angle (DA), foraminal height (FH),
and disc height index (DHI), were measured at preoperative,
immediate postoperative, and last follow-up stages using
standing lateral radiographs. Results: The study included 40
patients with a minimum follow-up of 6 months. Of these, 31
(77.5%) were female, and the mean age was 71.9 ± 5.9 years,
with no significant difference between the static and ex-
pandable groups (p = 0.694). Significant clinical improve-
ments were observed at 6 months postoperative compared to
preoperative, including ODI, EQ-5D, and back and leg VAS
in both groups. The expandable cage group demonstrated
significantly higher immediate postoperative DHI compared
to static cage group (0.35 ± 0.06 and 0.27 ± 0.04, respec-
tively, p < 0.001). Moreover, the expandable cage group
maintained greater DHI at the last follow-up compared to the
static cage group (0.31 ± 0.05 and 0.22 ± 0.04, respectively,
p < 0.001). The ratio of last-immediate disc height was
higher in the static cage group (0.203 ± 0.075 and 0.104 ±
0.079, respectively, P < 0.001), indicating a higher subsi-
dence degree in the last follow-up compared to the ex-
pandable cage group. No other significant differences were
observed in radiographic measurements between the two
groups, including the FH, SLA, and DA. Conclusion: The
study demonstrated that the expandable cage group had
significantly higher immediate postoperative DHI and
maintained it until the last follow-up compared to the static
cage group, indicating better resistance to subsidence. These
findings suggest that expandable cages could be clinically
feasible and offer advantages over static cages for patients
with a high risk of subsidence undergoing PLIF surgery.
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P255: A rare case of spontaneous giant
pneumorrhachis presenting with cauda
equina syndrome - A case report and review
of literature
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Introduction: Pneumorrachis is presence of air in the epidural
space. It could be the result of trauma, barotrauma, iatrogenic or
spontaneous. The pneumorrachis per se is an underdiagnosed
entity as most of the patients are asymptomatic or has sub-
clinical symptoms. The spontaneous occurrence of pneumo-
rrachis has been reported in literature but giant spontaneous
occurrence causing cauda equina syndrome has not been re-
ported so far. Material and Methods: We report a case of 56-
year-old male patient who came to our OPD on wheelchair with
complains of difficulty in walking for 6 months with dribbling
of urine for 2 months with on and off backpain. Results: On
clinical examination, there was bilateral partial foot drop as well
as weakness in both plantar flexors. His perianal sensation was
reduced with absent voluntary anal contraction. Imaging re-
vealed giant air pockets in the spinal canal of L5-S1 extending
upto L4-L5. It was managed surgically wherein laminectomy
without fusion was done. The patient responded well to the
treatment. Although his motor power improved significantly,
his bladder was not recovered. Discussion: There are many
causes of pneumorrachis described in literature. Most of the
cases of pneumorrachis are asymptomatic and incidentally
diagnosed. With the improvement in radio-diagnostic modali-
ties, the diagnosis of pneumorrachis can be easily established.
When symptomatic, they can bemanaged conservatively. Those
presenting with neurological deficit may require surgical in-
tervention or other invasive intervention.
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responsive tool for lumbar spinal stenosis
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1Sydney Spine Institute
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Introduction: Lumbar spinal stenosis is the leading cause of
pain and disability in older adults and leading indication for
spinal surgery. Despite its prevalence, current assessment of
lumbar spinal stenosis relies upon questionnaires and self-
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reported measures. This approach is prone to bias and may not
provide representative outcomes when used in clinical trials to
determine effectiveness of treatments.Methods: In this study,
127 people with lumbar spinal stenosis, considered eligible for
lumbar decompression by a neurosurgeon were assessed using
a new low cost activity monitor. Existing tools were also used
to determine construct and criterion validity. Reliability and
responsiveness was also assessed by repeating assessments
before and after lumbar decompression surgery. COSMIN
criteria was used to determine adequate or inadequate results.
Results: The low cost activity monitor possessed adequate
validity, reliability, and responsiveness. Existing tools, such as
the Oswestry Disability Index, Swiss Spinal Stenosis Ques-
tionnaire, and Self Paced Walking Test had a mixture of both
adequate and inadequate measurement properties. Conclu-
sions: A lost cost activity monitor provides clinicians with a
valid, reliable and responsive assessment tool for the as-
sessment of lumbar spinal stenosis. Clinicians and researchers
should consider using updated assessment tools when deter-
mining effectiveness of treatments for lumbar spinal stenosis.
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Introduction: This study aims to provide a validated Arabic
version of EQ-5D-5L so that it would be used as a quality-of-life
assessment tool for Arabic-speaking patients. Material and
Methods: The study was conducted on 150 patients operated
upon for degenerative spine diseases coming for follow up in
the outpatient clinic of a university hospital between November
2018 to December 2019. The criterion validity was assessed by
comparing the responses of 100 patients to the EQ-5D-5L with
scores of two questionnaires: theArabic version of theOswestry
disability index and the Arabic version of short-form health
survey-36. The construct validity was assessed using known-
groups comparison to test for hypothesized differences con-
cerning socio-demographic variables. Test-retest reliability was
assessed by another 50 patients. Results: One hundred subjects
were included in the validation study. The mean age was 41.27
± 9.17 years, with 58% males. The proportion of respondents
reporting problems ranged from 36% for problems with self-
care to 72% for pain/discomfort. Test-retest reliability was
evaluated using Cohen’s κ, which was 0.816. Conclusion:
Reliability and validity of the Arabic version of EQ-5D-5Lwere

established for assessing the quality of life in Egyptian patients
with spinal degenerative diseases.
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Introduction: The anticipated rise in lumbar fusions in the
coming decades, spurred by an aging population, is likely to
strain healthcare resources significantly. In spine surgery,
comparing patient outcomes between university-affiliated
hospitals and tertiary-care hospitals is limited in the litera-
ture. Therefore, our study aims to compare outcomes and
complication rates based on the surgical setting in patients
following elective lumbar spine surgery. Material and
Methods: Retrospective analysis of patients who underwent
elective lumbar fusion surgery at either a single tertiary care
hospital (TCH) or a single non-tertiary, university-affiliated
hospital (UAH) from 2017 to 2022 were identified. Patient
demographics, surgical characteristics, and surgical outcomes
were collected from an electronic medical record. Patients were
identified and separated into two cohorts based on where their
surgery was performed. Patients were excluded if they were less
than 18 years of age or if surgery was performed due to trauma,
infection, or tumor. Propensity scorematchingwas performed in
a matched 2:1 comparison based on (Age, CCI, Procedure type,
and Total levels fused). All statistical analyses were performed
using R Studio Version 4.0.2 (Boston, MA), with P values <
0.05 considered statistically significant. Results: Of the 180
patients identified, 120 were surgically treated at a TCH, and 60
were surgically treated at a non-tertiary care UAH. Patients
treated at the TCH had a significantly longer length of stay
(LOS) compared to their matched counterparts at the UAH
(4.12 vs. 2.67 days, p < 0.001). Additionally, both hospitals
exhibited no significant difference in procedure type (p =
0.958), the total number of levels fused (p = 0.488), or levels
decompressed (p = 0.308). Similarly, there was no significant
difference demonstrated regarding 90-day readmission rates
(p = 0.097), revision rates (p = 0.111), and complication rates
(p = 1.000) between both cohorts. Regarding discharge desti-
nations, patients at the UAH had an increased home discharge
rate (95%), whereas at the TCH, 10 (8.33%) patients were

Abstracts 499S



discharged to an inpatient rehab (IPR), and 13 (10.8%, p =
0.016) were admitted to a skilled nursing facility (SNF).
Conclusion: Our study identified that patients at the non-
tertiary care, university-affiliated hospital experienced a sig-
nificantly shorter hospital length of stay with an increased
discharge rate to home compared to patients at the tertiary-care
hospital who stayed longer and were more likely to be dis-
charged to a rehab or skilled nursing facility. There were also no
discernible differences in readmissions, revision, and compli-
cation rates between the two hospitals, indicating that the ex-
pedited recovery at a university-affiliated hospital did not
compromise surgical quality or postoperative outcomes. These
findings suggest that for certain patient populations, university-
affiliated hospitals may offer a more efficient, cost-effective
model for lumbar spine surgery without sacrificing the quality
of patient care compared to tertiary-care hospitals.
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Introduction: Over the past 30 years, there has been significant
advancement in minimally invasive spinal surgery, driven by
both patient demand and technological progress. The aesthetic
benefits, along with advantages such as rapid recovery and re-
duced pain, have made minimally invasive surgery (MIS) a
preferred choice for many patients. This study aimed to inves-
tigate surgeon preferences for open orMIS in decompression and
fusion for the common clinical condition of grade 1 L4-5
spondylolisthesis, based on surgeon demographics. Material
and Methods: The survey was distributed online to over 6000

AOSpinemembers between July 27 and September 8, 2023. 943
responded and 479 completed the survey. Questions pertained to
decision making parameters and surgical technique preferences
in the treatment of three cases of grade 1 L4-5 spondylolisthesis.
We then analyzed the preference forMIS versus open procedures
among surgeons who chose laminectomy and fusion as treatment
for three representative cases. We conducted this analysis based
on surgeon demographics, including country of practice, sex,
age, years of experience in spine surgery, specialty, practice
setting, fellowship training status, and the volume of lumbar
spondylolisthesis cases in their practice. All statistical analyses
were conducted using the chi-square method.Results: In the first
case of severe central stenosis minimal instability (1-2mm an-
terior translation in flexion) in elderly patient, 309 (64.5%)
surgeons chose laminectomy and fusion as the preferred treat-
ment. Out of these, 233 individuals (75.4%) opted for the open
procedure, while 76 individuals (24.6%) chose MIS. A signif-
icantly notable difference in procedure preference was neuro-
surgeons demonstrating a stronger inclination towards MIS
compared to orthopedic surgeons (p = 0.033). For the second
case of severe central and foraminal stenosis with severe in-
stability (5mm anterior translation in flexion) in middle-aged
patient, 365 individuals (76.2%) opted for laminectomy and
fusion as their treatment. Among these, 265 individuals (72.6%)
favored the open procedure, while 100 individuals (27.4%) opted
for MIS. Again, neurosurgeons showing a greater preference for
MIS compared to orthopedic surgeons (p = 0.001). In the third
case of no significant stenosis, moderate instability (3mm an-
terior translation in flexion), and facet arthrosis in middle-aged
patient, a total of 207 individuals (43.2%) opted for laminectomy
and fusion as their treatment. Among these, 136 individuals
(65.7%) chose the open procedure, while 71 individuals (34.3%)
opted for MIS. A Significant difference in procedure preference
was observed based on sex and age. Female surgeons (p = 0.023)
and the 55-64 age group (p = 0.007) exhibited a preference for the
open procedure compared to other age groups and male sur-
geons. Conclusion: There was a trend for neurosurgeons to
preferMIS over orthopedic surgeons in the case of elderly patient
with severe stenosis and middle-aged patient with severe in-
stability and stenosis. However, in middle-aged patient with
moderate instability and no significant stenosis, there was a
tendency for female surgeons and those aged 55-64 to prefer the
open procedure.

2334
P260: Fusion preference-profile among AO
Spine members for degenerative lumbar
spondylolisthesis. Insights for AO Spine KF
Degen Spondylolisthesis Survey

Sathish Muthu1,2, Michael Virk3, Jeffrey C. Wang4,
Ashish Diwan5, Samuel Cho6, Patrick Hsieh7, Timothy S.
Yoon8
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Introduction: Surgical approaches when clinically required
for lumbar degenerative spondylolisthesis in the real world is
not consistent with randomized controlled trials and big data
registries that indicate the superiority of decompression over
fusion in controlled setting. This study analyzes the fusion
preference-profile among the AO spine members to a given
case of lumbar degenerative spondylolisthesis. Methods: A
survey was distributed online to over 6000 AO Spine members
between July 27 – September 8, 2023. Surgeons were pre-
sented a case of L4-L5 grade I degenerative spondylolisthesis
in a middle aged individual with significant back and leg pain
with neurological deficits with radiological dynamic transla-
tion without canal stenosis. The participants were queried
about their treatment choices for decompression and their
decision to offer fusion. Data that may impact that decision
were collected that include age, region of practice, training
background, years of experience, practice setting, case vol-
ume, and their final treatment decisions. Comparative analysis
of the responder characteristics was performed using Pear-
son’s chi-squared test. Results: A total of 943 surgeons re-
sponded and 479 completed the survey. We noted a
comparable distribution of the responder demographics across
age, region of practice, training background, years of expe-
rience, practice setting, and case volume. 91% of surgeons
opted for fusion in their management, while 9% chose direct
decompression alone. Of 429 responders those who opted for
fusion procedure, 56% surgeons employed direct decom-
pression techniques while 44% chose indirect decompression
resulting from instrumentation. We noted that surgeons with
fellowship training (p < 0.05) and higher case load surgeons
(p < 0.05) had significantly higher inclination towards fusion.
Conclusion: Fusion is commonly employed in the treatment
decision combined with decompression in the management of
degenerative spondylolisthesis. Surgeons choice of fusion in
this setting needs to be systematically studied, as there is a
disconnect with the available data from the randomized
clinical trials in the field.

2387
P261: Posterior lumber-interbody fusion for
the treatment of spondylolisthesis

Md Rezaul Karim1

1Spine Surgery Unit, National Institute of Traumatology and
Orthopaedic Rehabilitation (NITOR), Dhaka, Bangladesh

Background: The posterior lumbar interbody fusion (PLIF)
procedure allows restoration of the weight-bearing capacity to
a more physiological ventral position and maintenance of disc
space height. However, the procedure can be technically
difficult and may cause complications. It has always been
performed bilaterally; central fusion has not been commonly
used. Methods: Forty-eight patients who met the interbody
fusion criteria fromMarch 2013 to July 2023 were included in
the study. Surgery was performed from the posterior with
chips of bone graft for interbody fusion supplemented with
transpedicular screws and rod. The follow-up period from 8 to
30 months with a mean of 14.4 months. It was a prospective
study irrespective of age & sex. Results: Overall, 92.86% of
the patients were satisfied after surgery. Radiography study
showed the rate of bony fusion being 82.14%. Fibrous union
was noted in two patients. One patient experienced tear of the
dura without clinical sequel. One patient had misdisplacement
of screws in disc space. Overall, the complications were
negligible and none of the patients sustained a motor deficit
and permanent complication. Conclusions: The PLIF pro-
cedure using central bone graft combined with bilateral
pedicle screws fixation obtained satisfactory outcome within a
short-term or long-term follow-up period. Since the implant-
related complications have seldom been observed, it may be
used as an alternative option for recurrent lumbar disc her-
niation or low-grade spondylolisthesis with apparent degen-
erative disc disease.
Keywords: posterior lumbar interbody fusion, bilateral
pedicle screw

2399
P262: Deroofing and medial facetectomy
one of the treatment modality for multilevel
degenerative lumbar spinal canal stenosis

Md Rezaul Karim1

1Spine Surgery Unit, National Institute of Traumatology and
Orthopaedic Rehabilitation (NITOR), Dhaka, Bangladesh

Background: Conventional laminectomy is a simple proce-
dure that provides adequate decompression in case of lumbar
spinal canal stenosis. However, with this surgical modality,
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important posterior osteo-ligamentous elements necessary for
spinal stability are lost; and it is often accompanied by damage
to the facet joint. Bilateral inter-laminar fenestration and
deroofing of the intervertebral foramen to achieve decom-
pression of the nerve roots and also dural sac. Materials and
Methods: This is a prospective study done in NITOR and
Private hospital in Dhaka from July 2016 to July 2023. Fifty-
eight patients who met the criteria from July 2016 to July 2023
were included in this study. At each level involved, a bilateral
sub-articular fenestration is performed under high magnifi-
cation. The medial third of each facet joint is first removed
with a fine and sharp chisel; then the thickened ligametum
flavum and adjacent lamina is removed. All tissue responsible
for neural compression is removed, but the spinous processes,
inter-spinous ligaments and much of the facet joints and
lamina are preserved. Spinal stability is maintained because
tissue disruption is minimized. Results: Post-operative dis-
comfort is usually reduced, promoting early mobility and
reduced hospital stay. The results of operation in 38 patients
are assessed. The follow-up periods range from 6 months to
12 months. 38 patients who were presented with neurogenic
claudication, 24(63.15%) obtained complete relief and
14(36.85%) improved significantly. The mean hospital stay
was 5 days (range, 3 to 7 days). Conclusion: This procedure
of decompression provided satisfactory results.
Keywords: Spinal canal stenosis; Medial facetectomy;
deroofing

2417
P263: Evaluating the benefits of enhanced
recovery for spinal fusion surgery for
degenerative spinal diseases: a
retrospective study

Yew weng Fong1, Chih-Ju Chang1, Shu-Lin Guo1

1Division of Neurosurgery, Cathay General Hospital, Department
of Surgery, Taipei, Taiwan

Introduction: Lumbar degenerative diseases significantly
impact the quality of life in the elderly population. They face
higher surgical risks and poorer clinical outcomes. This ret-
rospective study aimed to evaluate the outcomes of patients
undergoing lumbar fusion surgery who received the ERAS
protocol compared to those who underwent traditional care.
The study sought to assess the benefits of implementing a
modified ERAS protocol in improving patient treatment
outcomes. Materials and Methods: The study analyzed data
from 88 patients who underwent lumbar fusion surgery at a
tertiary center, collected by two experienced spine surgeons.
The patients were divided into two groups: the ERAS group
(n = 43) and the non-ERAS group (n = 45). Comparable
patient groups were matched based on age and surgical level.
The ERAS group followed a modified version of the ERAS

protocol consisting of 19 elements, while the non-ERAS
group did not participate in this protocol and received
patient-controlled intravenous anesthesia. The pain severity
was measured using the Visual Analog Scale (VAS). The
primary outcome measures focused on pain control during
motion and rest in the first three days postoperatively, as well
as the total amount of rescue morphine and opioid medications
used for pain management. Secondary outcome measures
included hospital stay, intravenous fluid administration, self-
voiding, days of bed rest before ambulation, days of con-
tinuous drain usage, and time to removal of urinary catheter.
Results: The study showed no significant differences between
the two groups regarding surgical duration or total blood loss
(p = 0.11 and p = 0.25, respectively). However, compared to
the non-ERAS group, the ERAS group exhibited significantly
improved temperature control at the end of the surgery (36.59
vs 35.95, p < 0.05). Furthermore, the ERAS group showed a
significant reduction in the amount of rescue morphine
(0.24 mg vs 1.49 mg) and total postoperative opioid medi-
cation (8.2 mg vs 26.5 mg) compared to the non-ERAS group
(p < 0.05), indicating a 69% reduction in opioid medication
usage. The ERAS group demonstrated better pain control
during bedside movement on the first day (VAS score 2.31 vs
1.93) and the second day (VAS score 2.2 vs 1.76) compared to
the non-ERAS group, with no significant difference observed
at rest. The ERAS group also showed a shorter hospital stay
(6.78 days vs 8.47 days, p < 0.05), earlier self-voiding
(3.56 days vs 4.35 days, p < 0.05), earlier out-of-bed am-
bulation (3.37 days vs 4.27 days, p < 0.05), earlier removal of
urinary catheter (3.4 days vs 4.03 days, p < 0.05), and earlier
removal of intravenous catheter (4.39 days vs 5.33 days, p <
0.05). Conclusion: This retrospective study compared the
ERAS protocol with traditional care for lumbar fusion surgery
and highlighted several significant benefits associated with the
ERAS group. These measures included improved pain con-
trol, reduced opioid medication usage, better temperature
control during perioperative period, shorter hospital stay,
accelerated recovery, and earlier removal of medical equip-
ment. These findings strongly support the implementation of
an enhanced ERAS protocol in lumbar fusion surgery to
enhance treatment outcomes and promote a faster recovery
process for patients. However, further prospective research is
needed to validate these results.

2457
P264: Overview of clinical outcomes
following lumbar laminectomy and
laminotomy: a systematic review

Alexandra Seidenstein1, Gabriel Nazario-Ferrer1,
Andrew Kim1, Amit Jain1

1Department of Orthopaedic Surgery, The Johns Hopkins Hospital,
Baltimore, USA
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Introduction: Spinal decompression procedures such as
lumbar laminectomy and laminotomy are considered the
standard of care for the treatment of neural structure
compression. Although existing literature suggests an
association between laminectomy and postoperative spinal
instability, laminectomy remains the preferred surgical
technique. This study aims to analyze patient-reported
outcomes and postoperative complications following
lumbar laminotomy and laminectomy to understand the
clinical impact of each procedure.Material and Methods:
A systematic review using the PubMed (NLM), Google
Scholar, and Scopus databases was performed in accor-
dance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) guidelines using
keywords including ‘laminectomy,’ ‘laminotomy,’ ‘spinal
decompression,’ ‘spine clinical outcomes,’ ‘partial lam-
inectomy,’ and ‘spinal stability.’ Studies were excluded if
they involved cervical levels and staged same-day pro-
cedures. Data on study design, sample size, surgical
techniques, length of surgery, length of hospital stay,
complications, reoperation rates, and patient-reported
outcomes, such as Visual Analog Scale (VAS) and Os-
westry Disability Index (ODI), were collected when
available. Results: Ten studies were included for analysis:
five focused on laminectomy and nine only aminotomy. A
total of 1,439 cases (984 laminotomy and 455 lam-
inectomy), with a mean age of 65.59 years and 66.26 years
for each procedure respectively. Among laminotomy pa-
tients, 45.12% (444/984) were male and 53.76% (529/984)
were female. Among laminectomy patients, 55.16% (251/
455) were male and 51.87% (236/455) were female. Av-
erage mean follow-up was 24.87 months for patients un-
dergoing laminotomy and 35.07 months for patients
undergoing laminectomy. From the studies analyzed, there
was no significant difference in patient-reported outcomes
with regards to VAS and ODI between the laminotomy and
laminectomy groups. Laminotomy patients had lower
mean estimated blood loss (91.32 mL vs. 131.14 mL) and
reoperation rates (3.40% vs. 9.48%) compared to lam-
inectomy patients. Operative time was longer in patients
undergoing laminotomy compared to laminectomy (77.94
minutes vs. 69.63 minutes). Conclusion: Among spinal
decompression procedures, laminotomy offers similar
patient-reported outcomes but with lower mean estimated
blood loss and reoperation rates when compared to lam-
inectomy. These findings suggest that laminotomy is a safe
alternative to laminectomy in the treatment of lumbar
spinal stenosis, with the added benefit of potentially re-
ducing the risk of postoperative instability. Understanding
the potential complications and need for reoperation can
assist orthopaedic surgeons in selecting the most appro-
priate surgical treatment, thereby improving clinical
outcomes.

2499
P265: Preoperative opioid use and
patient-reported outcomes following lumbar
spine surgery

Aboubacar Wague1, Jennifer O’Donnell1, Sarah
Stroud1, Khuzaima Rangwalla1, Anna Filley1, Avionna
Baldwin1, Ashraf El Naga1, David Gendelberg1, Sigurd
Berven1

1Department of Orthopaedic Surgery, University of California, San
Francisco, USA

Background: Patient-reported health-related quality-of-life
measures have important utility in quantifying changes in
health status and clinical outcomes. The Patient-Reported
Outcomes Measurement Information System (PROMIS),
created by the National Institute of Health, is a reliable and
valid survey for patients with lumbar spine pathology. Pre-
operative opioid use is an important predictor variable of self-
reported health status in patients with spinal disorders. This
study aims to investigate the impact of preoperative opiate use
on self-reported health status and change in health status in
patients treated with surgery for lumbar degenerative pa-
thology. Methods: Patients who underwent lumbar decom-
pression ± ≤ 2 level fusion at a single institution between
March 2019 and January 2021 were identified from a pro-
spectively maintained database. PROMIS Anxiety, Depres-
sion, Fatigue, Pain Interference (PI), Physical Function (PF),
Sleep disturbance (SD), and Social Roles (SR) surveys were
recorded at preoperative intake with subsequent follow-up at 6
and 12 months postoperatively. Patients were categorized
according to preoperative opiate use. Chronic Opioid Users
(COU) had prescribed opioid use of ≥ 3 continuous months
prior to surgery. Between cohort comparisons of the mean for
each PROMIS measure were performed using simple t-test.
We controlled for variables that may be independent pre-
dictors of self-reported health status including age, gender, co-
morbidities, length of stay, duration of surgery, and American
Society of Anesthesiology (ASA) score. Results: One hun-
dred and twenty-one patients met our inclusion criteria of
completed PROMIS surveys at the designated time points. A
total of 27 (22.3%) were chronic opioid users (COU) prior to
surgery. Analysis of patient-reported health outcomes shows
that long term opioid use correlated with worse ODI (53.8 ±
17.7 vs. 35.7 ± 16.9, p < 0.001) and PROMIS Anxiety (58.0 ±
10.1 vs. 53.3 ± 8.10, p = 0.034), Depression (55.7 ± 9.05 vs.
50.5 ± 7.82, p = 0.011), Fatigue (60.1 ± 10.0 vs. 52.2 ± 10.2,
p < 0.001), PI (66.1 ± 7.87 vs. 62.1 ± 7.53, p = 0.023) and PF
(34.1 ± 5.39 vs. 38.3 ± 6.58, p = 0.001) scores at baseline
compared to non-chronic users (NOU). At 1 year follow-up,
the COU cohort continued to have significantly worse ODI
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(31.8 ± 20.1 vs. 16.3 ± 16.7, p < 0.001), PROMIS PI (59.4 ±
8.12 vs. 53.0 ± 8.85, p < 0.001), and PROMIS PF (40.0 ± 7.66
vs. 46.1 ± 8.29, p < 0.001) scores. There is a statistical dif-
ference in the magnitude of change in health status between
the two cohorts in PROMIS Anxiety (-7.62 ± 7.18 vs -2.90 ±
8.5, p = 0.006), Depression (-5.73 ± 7.07 vs. -1.72 ± 8.29, p =
0.016) and Fatigue (-8.90 ± 9.12 vs. -4.14 ± 11.0, p = 0.017) at
after one-year follow-up, with the COU cohort experiencing
significantly greater improvement in these domains. Mean
improvement in PROMIS scores for the COU cohort exceeded
minimal clinically important difference (MCID) in all do-
mains except PROMIS SR and SD. The NOU cohort exceeded
MCID in PROMIS PF and PI domains. Conclusion: Patients
with chronic opioid use status have worse baseline PROMIS
scores and longer LOS after surgery. However, patients in the
COU cohort displayed significant postoperative improvement
in multiple PROMIS domains. These results show that chronic
opioid users may benefit greatly from surgical intervention
and will allow physicians to better set expectations with their
patients. Further work is needed to understand the role of
opioid weaning as part of rehabilitation for surgery.
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P266: Evaluation of clinical outcomes and
accuracy in transpedicular screw fixation for
lumbar spondylolisthesis using a novel
CT-guided navigation system

Gianluca Vadalà1, Giuseppe Francesco Papalia1,
Fabrizio Russo1, Luca Ambrosio1, Paolo Brigato1,
Domenico Franco1, Rocco Papalia1, Vincenzo Denaro1

1Research Unit of Orthopaedic and Trauma Surgery, Department
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Introduction: The use of intraoperative navigation and robotic
surgery for minimally invasive lumbar fusion has been in-
creasing over the past decade. Navigated and robotic systems
have shown significant advantages in both patient care and
surgical performance. The aim of this study was to evaluate
postoperative clinical outcomes, intraoperative parameters, and
accuracy of pedicle screw insertion guided by intraoperative
navigation in patients undergoing lumbar interbody fusion for
degenerative spondylolisthesis (DLS) using the novel navi-
gation suite.Material andMethods: Patients affected by DLS
who underwent posterior lumbar fusion interbody using in-
traoperative 3D navigation since April 2022 were included.
Visual Analogue Scale (VAS), Oswestry Disability Index
(ODI), and Short Form Health Survey-36 (SF-36) were as-
sessed preoperatively (T0) and postoperatively at 1, 3, and
6 months (T1, T3, T6). Screw placement accuracy, measured
by Gertzbein and Robbins classification, and facet joint vio-
lation, measured by the Yson classification, were assessed by

intraoperative cone-beam CT performed at the end of instru-
mentation. Finally, operation time, intraoperative blood loss,
hospital stay, and screw insertion time were evaluated. Sta-
tistical analysis was performed using Statistical Package for the
Social Sciences (SPSS) version 26. Continuous variables were
presented as mean ± standard deviation. The paired samples t-
test was used to compare the clinical scores at different follow-
ups. Pearson correlation coefficient was used to correlate intra-
and perioperative parameters. Values of p < 0.05 were con-
sidered statistically significant. Results: This study involved
50 patients with a mean age of 63.7 years. VAS decreased from
65.8 ± 23 (T0) to 35 ± 27.3 (T1), 22.7 ± 20.3 (T3), and 20 ± 22
(T6) (p < 0.01). ODI decreased from 35.4 ± 15% (T0) to 26.7 ±
16.3% (T1), 16 ± 12.4% (T3) (p < 0.01), and 11.8 ± 14% (T6)
(p < 0.01). An increase of SF-36 from 51.5 ± 14 (T0) to 58.9 ±
18.6 (T1), 67.9 ± 18.4 (T3) (p < 0.01), and 76 ± 13 (T6, p <
0.01) was demonstrated. The accuracy of “perfect” and
“clinically acceptable” pedicle screw fixation was 89.5% and
98.4%, respectively. Regarding facet violation, 96.8% of the
screws were scored grade 0. Finally, the average screw in-
sertion time was 4.3 ± 2 min, hospital stay was 4.2 ± 0.8 days,
operation time was 205 ± 53 min, and blood loss was 169 ±
107 ml. Finally, statistically significant correlations between
surgical time and hospital stay (p < 0.05), surgical time and
blood loss (p < 0.01), surgical time and screw placement time
(p = 0.01) were found. Conclusion: In this study, excellent
results were demonstrated with regard to the accuracy of
pedicle screw fixation and violation of facet joints with in-
traoperative navigation. VAS, ODI and SF-36 showed statis-
tically significant improvements during the follow-up.
Navigation is associated with reduced pedicle screw insertion
time, hospital stay and blood loss, and adequate surgical time.
However, this was influenced by decompression and number of
instrumented levels. Navigation with intraoperative 3D im-
aging represents an effective approach to improve operative
performance in the surgical treatment of DLS.

2581
P267: Treatment of a giant Tarlov cyst with
intra-abdominal extension associated with
hydronephrosis and recurrent urinary tract
infections in a 46 year old male with
Marfan Syndrome

Rani Nasser1, Daniel Webb1, Daryn Cass1, Rebecca
Garner1

1Department of Neurosurgery, University of Cincinnati College of
Meidicine, Cincinnati, USA

Tarlov cysts are a type of spinal meningeal cyst that arises
from the perineurium of the dorsal root ganglion of nerves of
the sacrum and are in communication with the spinal fluid in
the thecal sac. They occur in up to 2% of the population but are
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largely asymptomatic. When symptomatic, symptoms fre-
quently involve sacral pain, specifically when sitting, leg pain,
changes in bowel and bladder function, as well as sexual
dysfunction. In rare cases Tarlov cysts may erode through the
sacral bone, and rarely into the prevertebral pelvic cavity.
Previously reported cases have been predominantly in patients
with Marfan syndrome, possibly related to weakened
collagen.
Here we report the case of a 46 year old man with Marfan
syndrome, prior ventriculoperitoneal shunting at birth, spinal
fusion, aortic valve repair. He was known to have multiple
Tarlov cysts, the largest of which was intra-abdominal and
measured 20x10x11 cm and had increased significantly in size
since imaging four years prior. He denied any sacral pain or
radiculopathy, however, over the course of a year he devel-
oped progressive abdominal distention and recurrent urinary
tract infections and was diagnosed with left sided hydroureter
and hydronephrosis.
We describe the successful surgical treatment of the cyst via a
posterior approach involving a left sacral two-three lam-
inectomy with cyst drainage and imbrication with dural repair
and revision of his non-functioning ventriculoperitoneal
shunt.

2592
P268: How i do it: transforaminal endoscopic
lumbar decompression by extraction of
extravasated cement in upper lumbar
spinal canal

Rohit Kavishkar1

1Department of Orthopaedics, Ng Teng Fong General Hospital,
Singapore, Singapore

Objective: To evaluate the feasibility of transforaminal
endoscopy in symptomatic cement extravasation into the
spinal canal after vertebroplasty. Methods: A 71-year-old
female after T12, L1 vertebroplasty for osteoporotic ver-
tebral compression fracture at local hospital had relief of her
back pain but started having new onset bilateral anterior
thigh pain (Left > Right). On further evaluation at the local
hospital her symptoms were diagnosed to have been due to
T10-T11, T11-12 spinal stenosis for which she underwent
T10-T12 posterior instrumented decompression and fusion.
Her bilateral anterior thigh pain (Left > Right) did not
resolve after the second operation and she was referred to us
for second opinion. Evaluation of the CT and MRI scan
showed extravasated cement into spinal canal of index
vertebroplasty procedure was the cause for her symptoms.
This was confirmed by temporary relief obtained after bi-
lateral L1 selective nerve root block. We excised the cement
through left transforaminal lumbar endoscopic decom-
pression under local anaesthesia and she was completely

relieved of her pain post-procedure. Discussion: Most
common complication of vertebroplasty is cement extrav-
asation. Although most of the cases of cement extravasation
are clinically asymptomatic, some symptomatic cases re-
quire clinical intervention. New onset radiating pain or
weakness should raise a suspicion of symptomatic cement
extravasation. Results: Transforaminal endoscopic lumbar
decompression is a safe and viable option to remove ex-
travasated cement from vertebroplasty.
Keywords: cement extravasation, transforaminal endoscopy,
radiculopathy, endoscopic spine surgery.
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P269: A technical note on combined
uniportal unilateral laminotomy with
bilateral decompression and interlaminar
endoscopic lumbar discectomy surgery for
cauda equina syndrome due to lower lumbar
disc herniation with highly compromised
spinal canal

Rohit Kavishkar1

1Dept of Orthopaedics, Clinical Fellow in Spine Surgery, Ng Teng
Fong General Hospital, Singapore

Background: Traditionally open wide laminectomy and
discectomy has been advocated in treatment of cauda equina
syndrome caused by lumbar disc herniation. Our aim was to
evaluate technical feasibility of uniportal interlaminar en-
doscopy in treatment of cauda equina syndrome. Methods:
Nine patients with cauda equina syndrome underwent uni-
portal endoscopic decompression and discectomy from
December 2020 to December 2022. Data was collected
retrospectively. Patients diagnosed with cauda equina syn-
drome were operated within 6 hours of presentation to
hospital. Visual Analogue Score (VAS), Oswestery Dis-
ability Index (ODI) and Bladder/Bowel scores were used to
measure the outcome. Results: Analysis showed VAS scores
for leg pain and back pain significantly decreased from
preoperative scores of 8.22 ± 0.79 and 4.67 ± 1.76 to
postoperative day 1 scores of 0.67 ± 0.67 and 2.56 ± 1.42,
(p < 0.05). ODI scores improved from preoperative 52.33 ±
11.93 to postoperative (Day 1) 14 ± 6.80. Eight patients had
early recovery (1 week) of bladder and bowel functions and
one patient had delayed recovery at 8 months. None of the
patient had residual bowel/bladder deficit. Based on Mac-
nab’s criteria outcomes were excellent in all the patients at
final follow-up.Conclusion:Uniportal endoscopic unilateral
laminotomy for bilateral decompression with subsequent
interlaminar endoscopic lumbar discectomy is safe and ef-
fective minimally invasive method of treatment in cauda
equina syndrome as an alternative to open laminectomy in
our cohort of patients.
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P270: In subjects with back and leg pain, does
neuropathic pain exclusively correlate to
neuronal compression? A correlation study
of PainDETECT Questionnaire and
corresponding MRI and X-ray findings

Stone Sima1, Sam Lapkin2, Ashish Diwan1,3

1Spine Labs, St George and Sutherland Clinical School, UNSW,
Sydney, Australia
2Southern Cross University, Faculty of Health, Bilinga, Queensland,
Australia
3Spine Service, St George Orthopaedics, Sydney, Australia

Purpose: Understanding the complex nature of low back pain
(LBP) is crucial for effective management. The PainDETECT
questionnaire is a tool that distinguishes between neuropathic
(NeP), nociceptive (NoP), and ambiguous pain. This study
aimed to investigate the relationship between PainDETECT
scores and lumbar intervertebral degenerative and stenosis
parameters obtained from paired imaging. Methods: A sec-
ondary review was conducted involving 279 consecutive pa-
tients, aged 18 years and above, who completed PainDETECT
questionnaires and underwent lumbar MRI and/or X-ray scans.
The study included 102 patients with nociceptive pain, 78 with
ambiguous pain, and 99 with NePaccording to the PainDE-
TECT questionnaire. Results: The NeP group had lower mean
age (58.21 vs. 53.63, p < 0.05) and higher mean numerical
rating scale score (7.9 5.9, p < 0.001) compared to the NoP
group. A negative correlation was found between PainDE-
TECT scores and pelvic incidence (τ = -0.177, p = 0.45). The
neuropathic group exhibited significantly higher severity of
foraminal stenosis (U = 18.962, p = 0.002), spinal stenosis (U =
14.481, p = 0.005), and Pfirrmann grade (U = 14.221, p =
0.028) compared to the nociceptive group. A significantly
higher proportion of neuropathic patients had intervertebral
disk bulge (96% vs. 78% vs. 78%, p = 0.002) and high-
intensity zones (51% vs. 41% vs. 19%, p < 0.001) compared to
those with nociceptive and ambiguous pain. Conclusion:
Neuropathic pain, as determined by the PainDETECT ques-
tionnaire, is associated with more severe neural compression,
increased presence of discogenic disease and inflammatory
disk severity, and decreased pelvic incidence. This pioneering
study establishes a connection between pathological findings
and pain categorization, providing clinicians with valuable
guidance for formulating tailored management plans and re-
ducing the need for unnecessary pharmacotherapy, imaging,
and non-targeted surgical interventions.
Keywords: low back pain, PainDETECT, NeP, nociceptive
pain, stenosis, discogenic, instability
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SOSGOQ 2.0 in Russian-speaking patients
with spinal metastases
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Introduction: Patient-reported outcome measures evaluating
health-related quality of life (HRQOL) provide valuable in-
sights into the impacts of disease and treatment effectiveness.
The Spine Oncology Study Group Outcome Questionnaire
(SOSGOQ) is a validated tool specifically designed to assess
HRQOL in patients with spinal metastases. The SOSGOQ 2.0
is the most recent iteration, demonstrating excellent psy-
chometric properties across multiple language versions. Our
objective was to translate and culturally adapt the SOSGOQ
2.0 into a Russian language version (SOSGOQ2.0_RUS), and
validate its use as an HRQOL assessment tool in Russian-
speaking patients with spinal metastases. Availability of a
Russian SOSGOQ 2.0 will enable inclusion of this population
in international multi-center studies utilizing this question-
naire. Material and Methods: We performed translation and
back-translation of the SOSGOQ 2.0 according to established
guidelines. The translated Russian version underwent pilot
testing in 15 patients to confirm understandability, clarity and
cultural appropriateness. After expert committee review, the
final Russian version was tested in a prospective study of 64
patients with spinal metastases. Participants completed the
SOSGOQ2.0_RUS alongside EQ-5D-5L, SF-36, and visual
analog scales for pain intensity. Internal consistency of the
SOSGOQ2.0_RUS was evaluated using Cronbach’s alpha.
Test-retest reliability was assessed in a subset of 51 patients
who completed the questionnaire twice within a 4-7 day in-
terval. Reliability was quantified using intraclass correlation
coefficients (ICC). Construct validity was examined through
correlation of SOSGOQ2.0_RUS domains with the validated
SF-36 questionnaire. Results: The SOSGOQ2.0_RUS dem-
onstrated excellent internal consistency, with an overall
Cronbach’s alpha of 0.87. The ICC for test-retest reliability
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was 0.88 (95% CI 0.81-0.93), confirming excellent repro-
ducibility. ICC values for individual domains ranged from
0.65 to 0.94, indicating acceptable to high reliability. Con-
struct validity was evidenced by significant correlations be-
tween SOSGOQ2.0_RUS and SF-36 domains measuring
similar attributes. The Physical Function and Bodily Pain
domains showed strong correlations (r = 0.71 and r = 0.65,
respectively), while Mental Health showed more moderate
correlation (r = 0.58). These findings align with validation
studies of SOSGOQ 2.0 in other languages. Conclusion: The
Russian version of the SOSGOQ 2.0 questionnaire was
successfully translated and validated, and showed high reli-
ability and construct validity. The questionnaire can be used as
a reliable tool for assessing health-related quality of life in
Russian-speaking patients with spinal metastasis. This study
adds to the growing body of evidence supporting the use of
SOSGOQ 2.0 in different languages and populations. The
SOSGOQ2.0_RUS questionnaire can be used in clinical
practice and research to evaluate HRQOL outcomes in
Russian-speaking patients with spinal metastases. This will
help to improve the management and treatment of these pa-
tients and ultimately improve their quality of life.

237
P272: Is it time to rethink traditional pain
assessment methodologies? A correlation
study between neuropathic low back pain
defined by the PainDETECT questionnaire
and patient reported outcome measures

Zachary Gan1, Stone Sima1, Sam Lapkin2, Ashish
Diwan1,3

1Spine Labs
2Faculty of Health, Southern Cross University, Bilinga, Australia
3Spine Service, Department of Orthopaedic Surgery, St George and
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Purpose: The character of pain in the lower back remains
complex. The painDETECT questionnaire (PD-Q) is a screening
tool aimed at differentiating pain of primarily nociceptive,
neuropathic, or indeterminate origin. The purpose of this study
was to assess relationships between pain categories as described
by the PD-Q and other measures of pain, disability, quality-of-
life, and sociodemographic status. Methods: A retrospective
analysis of patients presenting to the Spine Service at St George
Private Hospital was performed. Completed PD-Q, Oswestry
Disability Index (ODI), European Quality-of-Life 5 Dimensions
3-Level Version (EQ5D3L) and Numerical Rating Scale (NRS)
forms were required. An analysis of covariance (ANCOVA) test
was conducted comparing PD-Q to ODI and EQ5D3L. Sub-
group ANCOVA concerning individual ODI and EQ5D3L
components was also performed.Results:A positive association

was found between PD-Q score and both ODI (τ = 0.369, p <
0.001) and NRS (ρ = 0.491, p < 0.001) scores. A negative
association between PD-Q score and EQ5D3L score (τ = -0.322,
p < 0.001) was shown. When confounded for NRS = 6.62,
ANCOVA demonstrated a 22.9% higher ODI score (p < 0.001)
and 28.41% lower EQ5D3L score (p < 0.001) in the neuropathic
compared to nociceptive group. Individual EQ5D3L scores in the
self-care (p < 0.05), usual activities (p < 0.05), pain/discomfort
(p < 0.01) and anxiety/depression (p < 0.05) categories were
higher in neuropathic pain compared to nociceptive. Individual
ODI scores in pain intensity (p < 0.01), personal care (p < 0.001),
lifting (p < 0.001), walking (p < 0.01), sitting (p < 0.01), standing
(p < 0.001), sleeping (p < 0.001), sex life (p < 0.05), social life
(p < 0.001) and travelling (p < 0.01) categories were higher in the
neuropathic compared to nociceptive group. There was a higher
prevalence of smokers in the neuropathic pain group compared to
the nociceptive and ambiguous group (48.5% vs. 32.0% vs.
29.5%, p < 0.05). Conclusion: Patients suffering neuropathic
pain as defined by the PD-Q experienced increased pain and
disability levels in conjunction with lower quality-of-life, as
demonstrated by higher NRS and ODI scores alongside lower
EQ5D3L scores respectively. Smoking was associated with an
increased likelihood of neuropathic pain. Various categories
within both the ODI and EQ5D3Lweremore strongly associated
with neuropathic pain. Overall, this study exemplifies the need to
continue developing pain assessment methodologies that do not
reduce an individual’s pain profile to a number or score.
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P273: The utility of MRI-based vertebral
bone quality scores as a predictor of cage
subsidence following transforaminal and
posterior lumbar interbody fusion

Ara Khoylyan1, Mina Girgis2, Alex Tang2, Frank
Vazquez1, Tan Chen3

1Geisinger Commonwealth School of Medicine, Medicine,
Scranton, USA
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Barre, USA

Introduction: Interbody cage subsidence is a known compli-
cation following lumbar fusion procedures and can lead to poor
surgical outcomes. Prior studies have demonstrated an associ-
ation between cage subsidence and bone mineral density. In
recent literature, Vertebral BoneQuality (VBQ) scores had been a
proposed measure for bone density utilizing Magnetic Reso-
nance Imaging (MRI). Spinal MRIs, which are frequently per-
formed prior to fusion surgery and readily available, can offer a
potential new and convenient method for preoperative screening
for risk of subsidence. The purpose of this study was to deter-
mine: (1) if VBQ scores are associated with interbody cage
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subsidence following transforaminal and posterior lumbar in-
terbody fusion (TLIF/PLIF) and (2) if there is a clinically sen-
sitive threshold for subsidence. Material and Methods: A
retrospective study was conducted on single-level TLIF or PLIF
patients from 2007-2022 in a large integrated health system.
Patients with non-degenerative diagnoses, multilevel or revision
surgeries, inadequate radiographs, pre-operative MRI studies
greater than two years prior to surgery were excluded. VBQ
scores were calculated at L1-L4 using pre-operative T1-weighted
MRI images. Changes in disc height (DH) and segmental lor-
dosis (SL) were measured by comparing intraoperative and latest
postoperative lateral radiographs. Cage subsidence was defined
as > 2 mm difference in DH or > 5 degrees difference in SL.
Descriptive and inferential statistics were performed. Results: A
total of 96 patients met inclusion criteria. Average follow up was
18.6 months. Subsidence was found in 24 patients using the SL
parameter (25%) and in 61 patients using the DH parameter
(64%). VBQ scores were not significantly associated with the
degree of cage subsidence based on DH (OR = 1.098, p = 0.717;
correlation coefficient =.037; p = 0.720) or SL (OR = 1.296, p =
0.363; correlation coefficient = 0.093; p = 0.366) parameters. A
VBQ cutoff value of 2.47 resulted in a sensitivity of 95.8% and
specificity of 20.8% [area under curve (AUC) = 0.582] for
detecting subsidencewith SL. For detecting subsidencewith DH,
a VBQ cutoff score value of 1.69 resulted in a sensitivity of
98.4% and specificity of 2.9% (AUC= 0.500). No differencewas
found between subsidence and non-subsidence groups for age
[p =.609 (DH); p =.884 (SL)], BMI [p =.703 (DH); p =.908
(SL)], gender [p =.059 (DH); p =.349 (SL)], or cage type [p =
0.594 (DH); p =.633 (SL)].Conclusion:MRI-basedVBQ scores
were not associated with and should not be utilized as a pre-
operative assessment tool for the risk of cage subsidence in
patients undergoing TLIF/PLIF. Although not always clinically
readily available, Dual-Energy X-ray Absorptiometry (DEXA)
and Hounsfield Units (HU) derived from lumbar computed
tomography (CT) scans appear to be superior clinical tools for
pre-operative prediction of subsidence and bone mineral density.
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P274: Diffuse idiopathic skeletal
hyperostosis: a rare cause of dysphagia
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Abid1,2, Seddik Akremi1,2, Sofiene Kallel3, Mehdi
Bellil1,2, Mohamed Ben Salah1,2

1University Tunis el Manar, Faculty of Medecine of Tunis, Tunis,
Tunsia
2Orthopedic Surgery Department, Charles Nicolle Hospital, Tunis,
Tunsia
3Maghreb Medical, Tunsia

Introduction: Diffuse Idiopathic Skeletal Hyperostosis
(DISH) is an ossification of spinal entheses and tendons. Its

cervical location can lead to dysphagia. We report a case report
of a patient treated for dysphagia caused by cervical DISH.
Material and Methods: A 65-year-old male was addressed
for cervical DISH. Symptoms were dysphagia with neck pain
and limitation of spinal mobility. Esophago-gastro-duodenal
transit showed brutal stop of contrast agent at the level of C4.
Surgery was decided mainly on dysphagia not on pain.
Computed Tomography (CT) scan showed anterior osteo-
phytes and reduction of the diameter of the trachea. Osteo-
phytes were removed from an anterior cervical approach.
Results: At day one postoperative, swallowing was signifi-
cantly improved with reduction of local pain. At 6 months
postoperative, the patient reported a significant improvement
in swallowing, breathing and range of motion. Conclusion:
Although rare, dysphagia in DISH patient is a rising problem.
Surgical treatment with removal of osteophytes is effective for
treating it. Surgery can be decided mainly on dysphagia with
no other signs.

370
P275: Anxiety symptoms improvement after
tubular microdecompression: a
prospective study

Pedro Henrique Couri1, Alberto Gotfryd1, Eliane
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Introduction: The main indication for spine surgery is lumbar
neural compression, mainly due to stenosis and disc hernia-
tion. When there is failure of conservative treatment or motor
neurological damage, operative treatment should be indicated,
with neural decompression being the gold standard. This
procedure can be performed openly or microsurgical (with
conventional or tubular retractors or endoscopic). When
compared to open laminectomy, minimally invasive technique
demonstrates similar effectiveness, however with less blood
loss, shorter hospital stays and lower incidence of reoperation.
Previous studies have shown association between symptoms
of anxiety, depression, and chronic low back pain, but the
relationship between symptoms and surgical results in indi-
viduals with radiculopathy is not well established in literature.
Thus, the present study investigates the association between
surgical outcomes and the presence of preoperative anxiety
symptoms, in addition to the effects of surgery on patients’
mental health over time. Material and Methods: A pro-
spective cohort study with 44 patients, with 6 months of
follow-up (from 2020, January to 2022, July). Inclusion
criteria: Patients who had symptoms of lumbar neural
compression – radiculopathy or neurogenic claudication, with
failure of the minimum conservative treatment for 6 weeks (or
less if presence of acute motor damage). Exclusion criteria:
Reoperations, complications, or lack of response to
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questionnaires six months after surgery. All patients included
underwent minimally invasive decompression surgery at a
single anatomical level, using the soft tissue tubular retraction
method and microscopic magnification. Collected data were
sent and stored in RedCap software before the surgery and
6 months after the surgery.Results: Comparing clinical scores
preoperatively and 6 months after the procedure, improvement
was observed in all scores (p < 0.05), regardless of group.
Clinical improvement was observed by increases in self-
perceived improvement (GPE), reductions in leg and back
pain scores, and HADS scores for both subscales (depression
and anxiety). 6 months after surgery, anxious patients
maintained statistically worse mental health scores compared
to non-anxious patients. However, the reduction in scores over
the 6-month period was greater in anxious patients. That is,
anxious patients maintained worse mental health scores after
surgery compared to non-anxious patients, but had greater
improvement, and indication a greater therapeutic effect of
surgery. Conclusion: Lumbar microtubular decompression
surgery seems to be not affected by preoperative symptoms of
anxiety. These, in turn, improved after the operation.
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P276: Unveiling the unexpected:
co-occurrence of brain tumor and cervical
spine pathology revealed after spine surgery
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Introduction: Brain tumors present with a variable clinical
presentation, ranging from asymptomatic cases to seizure
disorders, persistent headaches, cranial neuropathies, focal
neurological deficits such as motor and sensory disorders,
ataxia, and even behavioral abnormalities. These symptoms
occasionally mimic other pathological conditions, including
cervical radiculomyelopathy. We reported two cases diag-
nosed with huge meningioma done with recent cervical spine
surgery, aims to differentiate between these two pathologies,
which initially presented with comparable symptoms. Ma-
terial and Methods:We present two patients admitted due to
paresthesia, slight motor weakness in the upper limbs, and gait
disturbances, led to an initial diagnosis of cervical radi-
culomyelopathy, supported by evidence of cord compression
revealed by cervical MRI. Both patients subsequently un-
derwent open-door laminoplasty. Results: In one patient,
persistent symptom prompted further investigation, which led
to the identification of a sizable meningioma shown in brain
MRI three months post-surgery. The other patient experienced
symptom relief after the surgery but was later diagnosed with a
meningioma three years following the initial procedure due to
seizure attack. Both patients ultimately underwent tumor

excision, demonstrating favorable surgical outcomes. Con-
clusion: The diagnosis of the disease can be guided by history,
physical exam, and imaging. Thorough neurological assess-
ments, particularly involving mental status evaluation, cranial
nerve examinations, and analysis of neurologic defect patterns
and distributions, are crucial for early detection of brain le-
sions. Radiological assessments, involving brain MRI to
determine location, mass effect, and edema, as well as cervical
spine MRI to correlate degenerative findings with clinical
symptoms. When a patient with cervical radiculomyelopathy
presents atypical symptoms, or do not correlate with the
findings from imaging, the potential existence of a brain lesion
should be considered.
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hypertrophic pachymeningitis
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Introduction: Hypertrophic pachymeningitis (HP) is a rela-
tively rare inflammatory disease of the central nervous system,
with an incidence rate of 9.9 per one million in Japan. While it
typically manifests in the cranium, spinal cases are excep-
tionally rare and may present with mass effect. Material and
Methods: We conducted a retrospective chart review of op-
erative cases related to spinal diseases over the past five years
(from July 2018 to June 2023). From this pool, we identified
patients who had received a diagnosis of HP. Results: We
conducted a review of 666 operative spinal cases, among
which we encountered two cases of spinal HP. Case 1: A 69-
year-old female with a medical history of autoimmune hep-
atitis and left breast cancer presented with severe back pain
without paresis or sensory disturbance in her lower extrem-
ities. MRI scans of her thoracic spine revealed an intradural
extramedullary mass with strong contrast enhancement in the
ventral side of the spinal cord at the T1-T4 vertebral level. The
initial radiological diagnosis indicated a thoracic meningioma,
leading to a consultation with our team. However, her con-
dition was accompanied by mild elevation in CRP (3.16 mg/
dL), prompting consideration of HP. Further blood test re-
vealed markers suggestive of an autoimmune disease (IgG4:
139 mg/dL, MPO-ANCA positive). We performed thoracic
laminectomy, biopsied the thickened dura on the dorsal side,
and conducted expansive duraplasty. The pathological diag-
nosis confirmed HP. Treatment included immunosuppressive
therapy with rituximab and prednisolone, resulting in the
disappearance of the mass four weeks later. Case 2: A 67-year-
old male with a history of L4/5 lumbar disc hernia, for which
he underwent TLIF surgery three years prior, reported bilateral
thigh pain two years post-operation. MRI revealed a mass
resembling a disc hernia at the L2/3 intervertebral level. Over
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time, the mass increased in size, and his thigh pain persisted.
Initially planning microdiscectomy, we encountered diffi-
culties during the extradural approach. Subsequently, we
opened the dura and removed the extramedullary mass located
between the cauda equina nerves. Pathological analysis
confirmed HP associated with IgG4-related disease. Treatment
involved administration of prednisolone and azathioprine, and
follow-up MRI scans revealed the complete disappearance of
the mass two months later. Conclusion: We encountered two
operative cases of spinal pachymeningitis, and in both in-
stances, the initial diagnoses differed. Due to its rarity, spinal
HP has the potential to be misdiagnosed, particularly when it
presents with characteristics resembling tumours or disc
hernia.
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P278: Indocyanine green as a marker for
tissue ischemia following extended operative
times in spinal surgery
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Introduction: Complex spine surgeries such as spinal tumor
resections or long-segment spinal fusions often require large
exposures, extended periods of tissue retraction and signifi-
cant blood loss. In these cases, the spinal musculature is
exposed to various forms of hemodynamic compromise and as
a result may be prone to intraoperative ischemia. Indocyanine
green (ICG) is a fluorescing dye with emission within the
infrared spectrum making it easier to penetrate deeper tissues
for visualization than other dyes. Commercially available
handheld imaging systems allow for real-time visualization of
tissue perfusion using infrared light, and has shown utility in
DIEP flap reconstruction, tissue debridement, and colorectal
anastomosis. This study aims to assess the usability of ICG to
analyze soft tissue viability following complex spine proce-
dures extending over 8 hours. Material and Methods: Three
cases requiring over 8 hours of operative time were chosen for
ICG utilization. Cases included one en bloc malignant pe-
ripheral nerve sheath tumor resection and two long-segment
fusions with corpectomies and anterior column reconstruction
for metastatic spine disease. Following the conclusion of
hardware placement and tumor resection, 12.5mg of ICG was
intravenously injected. A handheld infrared camera was uti-
lized to visualize tissue fluorescence prior to plastic surgery
closure. The ICG fluorescence was qualitatively assessed by
the neurosurgery and plastics surgeons involved in the cases,
and images were recorded. Results: Prior to injecting ICG,
there was no clear identification of the non-coagulated

devascularized tissue. After injection of ICG, a clear differ-
ence between vascularized (fluorescing) and devascularized
(non-fluorescing) tissue was identified. Coagulated and ex-
tensively retracted musculature tended to express no fluo-
rescence. This has been consistent over all three cases. In one
case where a horizontal limb was incorporated to get exposure
to the S1 ala and iliac wing from a posterior approach for a T-
shaped incision, it was clear that transaction of the muscles
and subsequently, the gluteal artery perforators lead to large
segments of the muscle being ischemic and devascularized
compared to the contra lateral side. Conclusion: ICG is
frequently utilized in tissue perfusion studies, but its use for
this purpose in spine surgery is novel. It may be particularly
useful in longer operations, in the post-radiation setting, or
revision surgeries where soft tissue viability is potentially
compromised at the end fo the case. The ramifications of
leaving large areas of ischemic tissue during spinal closure has
not yet been shown. This study serves as a proof of concept for
using ICG as a marker for tissue ischemia after complex spine
surgery. Further studies are warranted in order to establish the
clinical implications of this method such as the extent of
debridement and reconstruction necessary to prevent wound
dehiscence and infections.
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P279: Mathematical evaluation for influence
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Introduction:Measure of pelvic incidence may be influenced
by position and orientation of the pelvis because the three-
dimensional anatomic parameter is measured on a two-
dimensional radiograph. To evaluate the difference between
the actual pelvic incidence (aPI) and measured pelvic inci-
dence (mPI) in rotated pelvis using geometric calculation.
Material and Methods: Assuming that the center of the
femoral head is symmetrically positioned on the Z-axis of the
three-dimensional coordinate system and the center of the
upper surface of the sacrum on the XY plane. Then, the angle
between the line with a slope of (90o - pelvic tilt) and a line
with a slope of (90o - sacral slope) is aPI. The mPI of the
rotated pelvis can be measured by angle between two lines
after rotation of φ about X-axis (vertical rotation) and rotation
of θ about Y-axis (horizontal rotation) and then drawing a
positive projection on the XY plane. The rotational trans-
formation was calculated using a rotation matrix. The dif-
ference between aPI and mPI less than 6 ° was considered as
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acceptable. Results: According to mathematical calculations,
the mPI value of the rotated pelvis appears as a function of the
four values of aPI, PT, θ, and φ. For example, when aPI = 50o,
PT = 10o, θ = 10o and φ = 20o, mPI is 53.2o. More horizontal
rotation makes mPI smaller and more vertical rotation makes
the mPI larger. In aPI of 30o, 40o, 50o, 60o, 70o and PT of
10o, acceptable vertical and horizontal rotation is (34o, 37o),
(30o, 33o), (26o, 31o), (23o, 31o), (20o, 32o). In aPI of 30o,
40o, 50o, 60o, 70o and PT of 20o, acceptable vertical and
horizontal rotation is (34o, 37o), (30o, 32o), (28o, 30o), (26o,
28o), (24o, 28o). 20o of vertical rotation and 16o of horizontal
rotation is acceptable for every aPI and PT. Conclusion: The
error of measured PI according to the pelvic rotation could be
calculated using geometric model. Acceptable horizontal and
vertical rotation changes according to the aPI and PT.
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P280: The guiding value of ultrasound-guided
selective nerve root block in the treatment
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Introduction: At present, the surgical decision making for
multi-level lumbar degenerative disease remains controver-
sial. The aim of this study is to explore the guiding value of
ultrasound-guided selective nerve root block (SNRB) in
surgical treatment decision making in patients with multi-level
lumbar degenerative diseases. Material and Methods: A
retrospective analysis was performed on 86 patients with
multi-level lumbar degenerative disease who were surgically
treated in our hospital from January 2019 to October 2021.
The patients were divided into SNRB group and non-SNRB
group according to whether or not they underwent SNRB
before surgery. There were 46 patients in the SNRB group.
Their responsible segments were identified by ultrasound-
guided SNRB, combined with symptoms and imaging ex-
amination before surgery. Then decompression was performed
on the responsible segments. A total of 40 patients in the non-
SNRB group, and extensive multi-level lumbar spinal canal
decompression was performed because their responsible
segments were not clear. The operative time, intraoperative
blood loss, the VAS score and JOA score of lumbar and leg
pain before surgery, the 3rd day after surgery, 6 months after
surgery, and the last follow-up were recorded and compared
between the two groups, and the occurrence of intraoperative
complications were also recorded.Results: The operation was
successfully completed in both groups, and no serious com-
plications occurred during surgery. One case of dural tear
occurred in the non-SNRB group and was repaired intra-
operatively. In the SNRB group, the operative time was (90.5

± 17.5) min and the blood loss was (280.7 ± 29.7) ml, while in
the non-SNRB group, the operative time was (180.4 ±
25.3) min and the blood loss was (945.6 ± 175.3) ml. The
operative time and blood loss in SNRB group were signifi-
cantly smaller than those in non-SNRB group. The VAS
scores and JOA scores of low back pain and leg pain in SNRB
group were better than those in the non-SNRB group on the
3rd day after surgery, 6 months after surgery and at the last
follow-up, with statistical significance (p < 0.05). No loos-
ening, or displacement of the internal fixation were found in
the two groups, and the bone grafting healed well. Conclu-
sion: This study showed that preoperative ultrasound-guided
SNRB could identify the responsible segments that really need
decompression for patients with multi-level lumbar degen-
erative diseases, and could provide very important guiding
value for surgery.
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P281: Multicenter validation of CT criteria
for posterior ligamentous complex injury of
the thoracolumbar spine

Mohamed Ali1
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Introduction: Two recent single-institution studies have
proposed criteria for posterior ligamentous complex (PLC)
status in Computed Tomography (CT) based on the number of
positive CT findings. PLC should be considered injured if ≥ 2
positive CT findings based on a high positive predictive value
(PPV, 91%) for PLC injury in MRI, indeterminate PLC (M1
modifier) if there is a single positive CT finding (PPV 31%),
and intact if there are no positive CT findings (PPV 9%). This
retrospective multicenter study aims to validate those CT
criteria for PLC injury in a large, independent population from
diffident settings.Materials &Methods: Three hundred fifty-
seven consecutive patients with at least one vertebral body
fracture (T1-L5) who underwent CT and MRI within ten days
of injury will be enrolled in participating centers. Patients with
translation injury, osteoporotic or pathological fractures or
incomplete imaging were excluded. At least two reviewers
from each center will assess CT for the following findings
according to proposed definitions: facet joint malalignment,
facet joint widening, horizontal laminar fracture, spinous
process fracture, and interspinous widening. The reference
standard is PLC injury defined by black stripe discontinuity
due to supraspinous or ligamentum flavum rupture. Each
reviewer will interpret all de-identified CT/ MRI images in-
dependently, blinded to clinical data and other readings, within
a 4-week interval. When the two reviewers disagreed about the
MRI’s PLC status or the Number of CT findings, the case was
resolved by a third reviewer. Prior consensus training will be
done for all reviewers to standardize the imaging interpretation
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protocol. Multivariate association between CT findings and
PLC injury will be examined.Results: The preliminary results
from multiple centers will be presented. The diagnostic ac-
curacy of combinations of those CT findings with independent
association with PLC injury will be examined (0, 1, ≥ 2
findings). The following measures will be reported: sensi-
tivity, specificity, accuracy, positive and negative predictive
values, and positive and negative likelihood ratio. Inter-
intraobserver reliability in identifying each CT finding or
combinations of CT findings will be assessed using Cohen’s
kappa (k) and Fleiss kappa statistics. Conclusion: We pro-
vided a comprehensive methodology for a multicenter vali-
dation of a CT criteria for PLC injury. A multicenter design is
needed to improve generalizability of the findings. A retro-
spective study with well balanced study population is more
feasible thana prospective design.
Keywords: posterior ligamentous complex, thoracolumbar
fractures, imaging algorithm, computed tomography, mag-
netic resonance imaging
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Introduction: The diagnosis of extrapulmonary tuberculosis
(EPTB) remains challenging simply because sample collec-
tion requires invasive procedures in the absence of a blood-
based diagnostic test. The gold-standard imaging modality for
detecting spinal tuberculosis (STB) is magnetic resonance
imaging (MRI) with a reported specificity and sensitivity of
above 90% in detecting spondylodiscitis. In this preliminary
analysis we assessed the diagnostic accuracy of MRI of the
first 17 participants enrolled in Spinal TBX (clinicaltrials.gov:
NCT05610098). Material and Methods: The Spinal TB X
cohort is an ongoing prospective cohort study describing the
clinical phenotype of spinal TB using whole-body 18FDG-
PET/CT (PET/CT) andMRI at baseline with repeated PET/CT
at six- and 12-months to monitor treatment respond. In ad-
dition, gene-expression profiling is being conducted at these
time-points. Results: At the time of submission, 49 patients
were screened of which 17 patients have been enrolled (35.3%
female, 23.5% HIV-infected, median age 47.0 years, IQR
19.5) and underwent PET/CT and MRI. One patient was
excluded due to loss to follow-up. Of the remaining 16

patients with suspected STB on MRI, 14 patients have
completed microbiological workup of the spinal lesions at the
time of submission. Eleven (78.6%) patients had microbio-
logical confirmed STB on spinal tissue specimens. The other
three patients with suspected STB on MRI had the following
confirmed diagnosis on biopsy: Plasmocytoma, Mycobacte-
rium avium complex spondylodiscitis and metastatic adeno-
carcinoma. The mean count of spinal lesions detected by MRI
did not differ between patients with confirmed STB and pa-
tients with other diagnosis (mean 1.20, SD 0.63 versus mean
1.0, SD 0.00, p = 0.343). The mean count of vertebra per
spinal lesion detected by MRI did also not differ between the
groups (mean 2.30, SD 0.48 versus 2.0, SD 0.00, p = 0.319).
The following accuracy for the detection of spondylodiscitis
and tuberculous spondylodiscitis was calculated using our
preliminary data set. MRI detected spondylodiscitis correctly
in 12 patients (85.7%). STB was correctly detected in 11
patients (78.6%). Conclusion: Despite being imaging gold-
standard modality in detecting spondylodiscitis and STB, in
our preliminary analysis MRI performed acceptable in patients
with microbiologically confirmed STB. More detailed anal-
ysis will be made available with increasing sample size.
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P283: Role of CT based Hounsfield Units in
identifying spinal osteoporosis and patients
at risk for inferior outcomes after lumbar
spinal fusion

Delano Trenchfield1, Omar Tarawneh1, Rajkishen
Narayanan1, Yunsoo Lee1, Olivia Opara1, Michael
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Schroeder1
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Introduction: Rates of osteoporosis is a growing public health
concern, and the burden is expected to increase with an aging
population. Poor bone quality is a significant risk factor for
complications after spine surgery. Despite this, osteoporosis
remains underdiagnosed and undertreated. Although cost ef-
fective modalities for assessment of osteoporosis exist, nearly
one-half of women indicated for screening do not undergo
screening. Adding to this, 80% of fragility fractures occur in
patients without a prior DEXA while historically underserved
patients continue to have osteoporosis screening rates of < 10%.
Considering the low rates of screening, opportunistic CT scans
represent a viable opportunity to identify patients at risk for
postoperative complications and decreased PROMs without
additional cost or radiation. Moreover, CT scans are often
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obtained during preoperative assessment, therefore evaluating
bone attenuation on CT as a surrogate for BMD may prove
valuable in risk stratification of at-risk groups. To date, the
literature remains sparse when assessing the utility of bone
attenuation as measured by Hounsfield Units (HU) to predict
PROMS after lumbar fusion. Therefore, the purpose of this
study was to determine if decreased bone density on abdominal
CT predicts inferior PROMs after lumbar fusion. Secondarily,
we compared radiographic and surgical outcomes between
groups. Material and Methods: All patients ages > 18 from
2017-2022 who underwent lumbar fusion for degenerative
lumbar disease at our academic center were included. Exclusion
criteria consisted of revision surgery, trauma, infection, absence
of preoperative abdominal CTwithin six months of surgery, and
incomplete 1-year PROMs. HU was used as a surrogate for
assessing bone mineral density. HU was obtained from click
and drag of the L1 vertebral body as studies suggest L1 has the
greatest correlation with Tscore on DEXA. Attenuation
thresholds for HU were set at < 110 which has been shown to
achieve a sensitivity of 90% in differentiating osteoporosis from
normal bone. Baseline demographics, surgical characteristics
and PROMs were collected. Postoperative radiographs, screw
loosening and subsidence were measured. Bivariate analyses
were used to compare preoperative characteristics and post-
operative outcomes between osteoporotic and non-osteoporotic
patients. A multivariable regression model accounting for de-
mographics and surgical characteristics was conducted to
measure the effect of osteoporosis on PROMs. Results:A total
of 119 patients met inclusion criteria, of which 38% were
osteoporotic. Compared to patients with normal bone archi-
tecture, osteoporotic patients were more likely to be older (66.4
± 11.8, p < 0.001) but no difference in patient characteristics
were identified. Patients in both groups experienced a similar
rate of subsequent revisions (p = 0.216), 90-day readmissions
(p = 0.633), and complications (p = 0.776). Osteoporotic pa-
tients had greater rates of screw loosening (16.0% vs 8.2%, p =
0.011) but there was no difference in incidence by proportion of
patients (51.6% vs. 34.5%, p = 0.117). On bivariate analysis,
there were no differences in the degree of improvement
postoperatively for all PROM measures. Conclusion: Osteo-
porotic patients encountered greater rates of screw loosening.
Osteoporotic status was shown to be independently associated
with significantly less improvement in VAS-Back. There was
no significant difference shown with regards to 90-day read-
missions, complications or need for revision.
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(SINS): where does it fall short?

Michael McCurdy1, Parker Brush1, Jeremy Heard1,
Yunsoo Lee1, Rajkishen Narayanan1, Tyler Henry1,
Teeto Ezeonu1, Alexa Tomlak1, Thomas Swiderski1,
Emma Hammelef1, Caleb Yeung1, William Conaway1,

Jose Canseco1, Alan Hilibrand1, Alex Vaccaro1, Gregory
Schroeder1, Christopher Kepler1

1Orthopaedic Spine Surgery, Rothman Orthopaedic Institute,
Philadelphia, USA

Introduction: Due to the medical and surgical complexity of
patients with metastatic spine disease, various grading criteria
have been developed to determine who should receive surgical
intervention. One score that has been used effectively and
commonly since its creation in 2010 is the Spinal Instability
Neoplastic Score (SINS). Patients with scores ≤ 6, 7-12, and ≥
13 are indicative of stability, indeterminate instability, and
instability, respectively. Though the SINS criteria has proven a
reliable tool for assessment of stability in patients with spine
tumors among clinicians within orthopaedics and across other
specialties, it has not provided clear insight into management
recommendations for patients in the indeterminate instability
group. Given the paucity of literature on patients that fall into
this indeterminate group, we aim to evaluate this subset of
patients at our own institution to identify characteristics and
symptoms that led providers to proceed with either operative
or nonoperative management. Material and Methods: After
Institutional Review Board approval, surgical consults for
patients with documented neoplastic spine disease at a single,
tertiary care institution were identified from 2008-2021. Pa-
tient characteristics, surgical details, and cancer diagnoses
were collected via chart review. If a patient received operative
treatment, the indication for intervention listed in the corre-
sponding operative note was also recorded. A trained or-
thopaedic resident calculated a Spinal Instability Neoplastic
Score (SINS) for each patient by summation of six domains
that were identified on computed tomography (CT): 1) lo-
cation 2) mechanical pain 3) bone lesion 4) alignment 5)
vertebral body collapse 6) posterolateral involvement. De-
scriptive analysis was performed to characterize differences
between patients who were treated operatively vs. non-
operatively. Results: 82 patients were identified with neo-
plastic spine disease and consult to orthopaedic spine surgery.
Four patients had a SINS of ≤ 6 and were treated non-
operatively. Three patients had a SINS ≥ 13, two of which
were treated operatively, and one of which was recommended
surgery and subsequently lost to follow-up. 75 patients
(91.5%) had a SINS between 7-12, placing them in the in-
determinate stability category. 61 of these patients (81.3%)
were treated operatively and 14 (18.7%) were treated non-
operatively. In the operative group, indications for surgery
included cord compression (47.5%), progressive neurological
deficits (44.3%), progressive pain (24.6%), instability
(24.6%), cauda equina (11.5%), and need for biopsy (11.5%).
In the nonoperative group, indications for conservative
management included no focal deficit (50%), stable fracture
(28.6%), non-spine pathology (21.4%), patient declining
surgery (14.3%), and chemoradiation therapy (14.3%). In the
SINS 7-12 group, 1-year mortality was higher in the operative
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vs. nonoperative cohort (22.95% vs. 14.29%). Prevalence of
metastatic disease was similar between the two groups (78.7%
vs. 78.6%).Conclusion:Our study found that management of
patients in the 7-12 group is determined predominantly by
neurological symptoms, pain, and need for biopsy. Given the
large proportion of patients that fall into the indeterminate
stability category, development of a more comprehensive
grading system may be useful to aid in optimizing operative or
nonoperative management of patients with neoplastic spine
disease.
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according to "current" and "theoretical"
Roussouly Classification Systems in a
diverse, asymptomatic cohort: multi-ethnic
alignment normative study (MEANS)
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Introduction: The Roussouly classification system is com-
monly used to classify spine morphology into distinct types.
Recent literature suggests that the system could be applied to
the adult spinal deformity (ASD) population and that resto-
ration of parameters to a “theoretical” Roussouly type based
on pelvic incidence (PI) may improve outcomes. We analyzed
a large, multiethnic, asymptomatic cohort to classify spinal
morphology using the Roussouly system and assessed sagittal
alignment. Methods: 467 healthy volunteers without spinal
disorders were recruited from spine centers in 5 countries as
part of the Multi-Ethnic Alignment Normative Study
(MEANS). Radiographic parameters were measured via the
EOS imaging system. “Current” and “theoretical” Roussouly
classification was assigned to 467 volunteers with sagittal
whole spine imaging using sacral slope (SS) and PI,

respectively, and the lumbar apex. One-way analysis of
variance (ANOVA) was performed to compare subject
characteristics across Roussouly types, followed by post hoc
Bonferroni correction. The significance level was set to p <
0.05. Results: In the MEANS cohort, “current” Roussouly
Type 1 constituted 7.5% (35/467), Type 2 21.4% (100/467),
Type 3 47.5% (222/467), Type 4 23.6% (110/467). A sub-
group of Type 3 with anteverted pelvis (Type 3AP) constituted
11.1% (52/467). “Theoretical” Roussouly Type 1 comprised
5.8% (27/467), Type 2 18.6% (87/467), Type 3 55.9% (261/
467), Type 4 19.7% (92/467) of the cohort. 11.6% (54/467) of
subjects had “theoretical” Type 3AP as a subgroup of “the-
oretical” Type 3. The mean PI in “current” Roussouly Type 1
was 40.8°, Type 2 43.6°, Type 3 52.4°, Type 4 62.4°, Type
3AP 43.7°. The mean PI in “theoretical” Roussouly Type 1
was 36.5°, Type 2 39.1°, Type 3 52.5°, Type 4 67.3°, Type
3AP 51.0°. The difference in PI between “current” and
“theoretical” Roussouly types was significant for Type 1 (p =
0.02), Type 2 (p < 0.001), Type 4 (p < 0.001), and Type 3AP
(p < 0.001) but not Type 3 (p = 0.85). PI-LL mismatch did not
differ significantly between any “current” types but did be-
tween “theoretical” types. The mean PI-LL mismatch of Type
1 (-7.5°) differed from Type 4 (2.2°) (p < 0.001), Type 2
(-10.9°) from 3 (-6.1°) (p = 0.001) and 4 (p < 0.001), and Type
3 differed from Type 4 (p < 0.001). 34.7% (162/467) subjects
had a “current” Roussouly type different from the “theoreti-
cal” type. Type 3 theoretical shape had the most frequent
mismatch, constituting 61.1% (99/162) of the mismatched
subjects, where 51.5% (51/99) of mismatched Type 3 become
“current” Type 4. Discussion and Conclusion: The Rous-
souly classification system applies to a large, multi-ethnic,
asymptomatic cohort. The distribution of Roussouly types
differs depending on whether the “current” classification using
SS, or the “theoretical” using the PI are employed. A sizeable
proportion of asymptomatic, non-pathologic subjects exhibit
“current” and “theoretical”mismatch, highlighting the need to
interpret the influence of spinal deformity on sagittal align-
ment cautiously when utilizing the Roussouly system.
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Trauma) questionnaire in Latin America
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Introduction: The AOSpinePROST questionnaire is a reliable
and valid tool for assessing physical functioning in patients with
spinal cord injury. However, it has not yet been validated for use
in Latin America. Therefore, this study aims to validate the
Spanish version of the AOSpinePROST (Patient Reported
Outcome Spine Trauma) questionnaire in Latin America. Ma-
terial and Methods: Forty-eight patients were selected from
medical centers in Chile, Argentina, Mexico and Peru. Patients
completed the AOSpinePROST and SF-36 instruments to assess
concurrent validity. Descriptive statistics were used to analyze
demographic and clinical characteristics and floor and ceiling
effects were examined. Internal consistency was assessed using
Spearman correlation tests, and the relationship between items of
the AOSpinePROST and the SF-36 was analyzed. Results: Of
the 48 patients included, 54.2% were male, 75% of Chilean
nationality, with a mean age of 50.9 years and a median of
91.5 days since the accident. The most common mechanisms of
injury were vehicular accidents and falls (41.7% each). The most
affected region was the thoracic spine (47.9%), and the most
frequent type of fracture was type A according to the AO
classification (66.7%). In terms of therapeutic management,
52.1% received conservative treatment. No floor or ceiling ef-
fects were observed. Significant Spearman correlations were
found, ranging frommoderate to strong, with a range of 0.4690 to
0.8638 (p < 0.001). The strongest correlation was observed for
SF-36 Physical Function (r = 0.8638; p < 0.001). Conclusion:
The Spanish version of the AOSpinePROST questionnaire has
proven to be a reliable and valid tool to assess the physical
function of spinal trauma patients in Spanish-speaking Latin
America, providing valuable clinical information for the com-
prehensive approach of these patients in the region.
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Introduction: One of the most common complications of
lumbar fusions is cage subsidence, which leads to collapse of
disc height and reappearance of the presenting symptomology.
However, definitions of cage subsidence are inconsistent,
leading to a variety of subsidence calculation methodologies
and thresholds. The aim of this study was to review previously
published literature on cage subsidence in order to present the
most validated methods for calculating and defining subsi-
dence in the anterior lumbar interbody fusion (ALIF), oblique
lateral interbody fusion (OLIF), and lateral lumbar interbody
fusion (LLIF) approaches.Materials and Methods: A search
was completed in PubMed and Embase with inclusion criteria
focused on identifying any study that provided descriptions of
the methodology, imaging modality, or subsidence threshold
used to calculate the presence of cage subsidence. Results: A
total of 69 studies were included in the final analysis, of which
18 (26.1%) reported on the ALIF approach, 22 (32.0%) on the
OLIF approach, and 31 (44.9%) on the LLIF approach, 2 of
which reported on more than one approach. ALIF studies most
commonly used the loss of disc height over time with a
subsidence threshold of > 2 mm. Most OLIF studies used is
the total amount of cage migration into the vertebral bodies,
with a threshold of > 2 mm. LLIF was the only approach in
which a large majority of studies applied the same method for
calculation, namely, loss of disc height over time. Conclu-
sion:We recommend future studies adhere to this series of the
most validated methodologies to ensure accuracy and gen-
eralizability in reporting cage subsidence.
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Introduction: As an alternative to directly measuring spinal
muscle strength, the spinal angle of motion in normal Korean
young adults were measured using a machine called POM
checker. By presenting normal values for normal young adults
and comparing them with indicators of pathological condi-
tions, it can be used as an indicator of recovery after surgery
and is expected to provide a standard for leading to good
clinical results. Material and Methods: The spine motion
angle was measured using a POM checker machine for normal
30 adult men and women in their 20s and 30s, from May 2023
to October 2023. POM checker is a markerless motion capture
system. This is a machine that measures the angle when the
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patient is in the maximum possible flexion, extension, and side
bending posture. Results: The overall average bending angle
was 70.2 degrees, men 69.9 degrees, women 72.8 degrees.
The overall average extension angle was 31.6 degrees for men,
32.5 degrees for women, 22.3 degrees. Left lateral bending
angle overall average 33.1 degrees, men 33.1 degrees, women
33.3 degrees The overall average right lateral bending angle
was measured at 34.5 degrees for men, 34.7 degrees, and 32.6
degrees for women. Conclusion: Through this study, by
presenting the normal values of spinal motion angle according
to gender/age, it is possible to check in advance the risk of the
patient’s surgery before surgery by comparing it with the
patient’s values, and the extent of the patient’s recovery by
comparing it with the normal values after surgery. Its sig-
nificance is that it not only allows you to know, but also allows
you to perform appropriate post-surgical rehabilitation treat-
ment or obtain information about the degree of future
recovery.
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injection? A cohort study of recall bias in
patient-reported outcomes
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Introduction: Spine providers are increasingly using patient-
reported outcomes (PROs) as a tool to measure disability and
response to treatment to guide future therapy. Recall bias is an
important component in PROs that has not been well studied
in sacroiliac joint (SIJ) steroid injection. Material and
Methods: Numeric pain scores (NPS) were recorded using
standardized questionnaires. Baseline NPS for patients un-
dergoing SIJ steroid injections were obtained prior to injec-
tion, at 4-hours post-injection, and at 24-hours post-injection.
At a minimum of 2 weeks following the injection, patients
were asked to recall their pre-injection, 4- and 24-hour post-
injection NPS. Actual and recalled NPS were compared using
paired t-tests for each time interval. Multivariable linear re-
gression was used to identify factors that correlated with
consistent recall.Results: Sixty patients with a mean age of 66
years (65% female) were included. Compared to their pre-
injection pain score, patients showed considerable improve-
ment at both 4 hours [Mean Difference (MD) = 3.28, 95%
Confidence Interval (CI) 2.68 to 3.89], and 24 hours [MD =
3.23, 95% CI 2.44 to 4.03] post-injection. Patient recollec-
tion of pre-injection symptoms was more severe than actual

(MD = 0.65, 95% CI 0.31 to 0.99). Patient recollection of
symptoms was also more severe than actual at 4 hours (MD =
0.50, 95% CI.04 to 1.04), as well as at 24 hours post-injection
(MD = 0.80, 95% CI 0.16 to 1.44). The magnitude of recall
bias was mild and did not exceed the minimal clinically
important difference (MCID). When analyzing net improve-
ments in pain levels following SIJ injection, there was
moderate correlation between actual and recalled pain levels
when comparing pre-injection with 4-hour post-injection NPS
[R = 0.64, p < .001] and moderate correlation when comparing
pre-injection with 24-hour post-injection NPS [R = 0.62, p <
.001]. Linear regression models for differences between actual
and recalled NPS reveal that at pre-injection, patients with
lower BMI and the presence of coexisting psychiatric diag-
noses were better at recalling their pain [p < .003]. Patients
with higher BMI also experienced less pain relief when
comparing pre-injection with 4-hour post-injection NPS [p <
.05]. Conclusion: Patients had favorable pain level responses
to SIJ steroid injection for both actual and recall surveys,
although patients with higher BMI experienced less pain level
improvement at the 4-hour post-injection mark. Although
patients demonstrated poor recall of absolute pain scores at
pre-injection, 4-hour post-injection and 24-hour post-
injection, they demonstrated robust recall of net pain score
improvement at both 4- and 24-hours post-injection. These
findings suggest that there is utility in using patient recol-
lection to describe the magnitude of pain relief following
treatment for sacroiliac joint dysfunction.
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Introduction: The Hoffmann sign is frequently utilised in
clinical practise, particularly for disorders affecting the cer-
vical spinal cord, as a finding suggestive of higher motor
neuron dysfunction. The Hoffmann sign was first documented
in the medical literature in 1911 by Hans Curschmann, a
student of Johann Hoffmann, a German neurologist prominent
in the late 19th century. "In our study, we identified a novel
clinical observation among patients with cervical
myelopathy – a sustained Hoffmann sign. The Hoffmann sign
is a well-established clinical marker in these patient pop-
ulation; however, the persistence of this sign has not previ-
ously been documented in the medical literature except in one
recent case report. We defined sustained Hoffmann sign as
more than 3 beats of rhythmic flexion to the thumb or other
fingers on Hoffmann test. Material and Methods: This is an
observational study for new clinical sign associated with
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myelopathy. In the period spanning from February 2021 to
March 2023, a cohort of five patients exhibiting sustained
Hoffmann sign during clinical examination were identified.
Results: The mean age of the patients was 67 years, with an
age range of 42 to 90 years. Among them, four patients were
male, and one was female, with male patients exhibiting a
higher average age. Notably, two out of the five patients had
no other concomitant medical conditions, as delineated in
Table 1. All patients demonstrated evidence of cervical my-
elopathy on MRI scans. Specifically, three patients exhibited
cervical compression at a single level, while the remaining two
had predominant multi-level cervical compression, primarily
affecting a single level. Compression was predominantly
observed at levels C3-4 in three patients, and at levels C5-6 in
the remaining two patients. The mean compression ratio, as
determined from theMRI scans, was 0.47, with a range of 0.41
to 0.63. Male patients displayed a notably higher severity of
compression, with a mean compression ratio of 0.44, con-
trasting with the only female patient who exhibited a com-
pression ratio of 0.63. Clinical examination revealed that two
patients presented with a spastic gait, hyper-reflexia, and
sensory alterations, while one patient displayed sustained
clonus. Additionally, all patients reported a decline in dex-
terity. Surgical intervention was pursued for two patients with
progressive myelopathy, while the remaining three patients
demonstrated a stationary course and were managed con-
servatively. Conclusion: Although our sample size was
limited to five patients, this study represents an initial ex-
ploration of this intriguing phenomenon. While the signifi-
cance of the sustained Hoffmann sign remains unclear at this
stage, subsequent research efforts involving larger and more
diverse populations will be essential to further elucidate the
clinical implications and broader relevance of this finding.
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Introduction: The aim of this study was to employ deep
learning (DL) techniques for the detection of scoliosis and the
differentiation of various degrees of spinal curvature on plain

radiographs. Material and Methods: The study was per-
formed on the radiographs of patients aged 10-18 years who
underwent postero-anterior chest radiography and standing
plain abdominal radiography in our institution for any reason
in the last year and a total of 1006 radiographs were included
in the study. The radiographs were divided into 3 groups
according to the degree of scoliosis: normal (0-9°), mild (10-
29°) and moderate/advanced (30° and above). The data were
randomly selected and 15% were used for testing, 15% for
validation and the remaining 70% for training. Due to the
limited data, the transfer learning method was used. Pre-
trained VGG-16, ResNet-101 and GoogLeNet networks
were used for transfer learning. The original classifier was
replaced by a new one. Geometric transformations of radio-
graphs were used for data augmentation. Rotation (-30, 30
degrees), translation (-30, 30 pixels) and scaling (0.9, 1.1
pixels) were applied to the images. The performance of the
networks was evaluated with the performance parameters of
accuracy, sensitivity, specificity, precision, and F1 score.
Results: Overall accuracy after testing the models was de-
termined to be 90.1% for VGG-16, 86.1% for ResNet-101,
and 85.5% for GoogLeNet. The accuracy, sensitivity, speci-
ficity, precision and F1 score were 90.1%, 90.7%, 95.0%,
89.9% and 90.1% for VGG-16, respectively. The VGG-16
values were determined to be higher than the values of
ResNet-101 and GoogLeNet networks. Conclusion: The
results of the present study revealed promising outcomes
regarding the discriminative efficacy of pre-trained networks
in differentiating scoliotic deformities across diverse dimen-
sions of the spine. The capacity to accurately discern normal,
mild, and moderate/advanced spinal deformities on plain
radiographs through DL-based labeling holds substantial
significance for early disease detection, appropriate specialist
referrals, and population-based investigations of disease
prevalence (Figure 1,2) (Table 1-3).
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Introduction: Morphine Milligram Equivalent (MME)
dosing recommendations were introduced in 2016 by the
Centers for Disease Control and Prevention (CDC) to aid in
understanding the cumulative effect of opioids and the risks
associated with long term use in chronic pain patients. Daily
dosages of ≥ 100 MME/day are associated with an almost
nine-fold increased risk of overdose. Current general rec-
ommendations endorse the lowest effective dose and ≤ 50
MME/day. We aim to determine what factors are associated
with high-risk daily Morphine Milligram Equivalent totals
in patients undergoing spinal decompression. Materials
and Methods: Retrospective analysis was conducted on 85
patients that underwent spinal decompressive surgery
within a multi-center network over 2 years. Average MME/

day was calculated as the sum of qualifying inpatient MMEs
administered divided by the sum of inpatient length of stay
(LOS). 21 independent variables were collected from de-
mographic, clinical and surgical domains and were subject
to comparative analysis. Data was then grouped and coded
for logistic regression analysis. Results: Overall mean
MME per day was 56.05 ± 40.94, with a range of 1.67-
220.02 MME/day. A total of 21 patients were determined
to have “High MME” during their inpatient stay. Patients
with high MMEs were significantly younger (mean age 50.9
± 17.5) than those with lower MMEs/day (69.3 ± 12.2;
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p < 0.05). Patients with high MMEs were also significantly
more likely to carry a psychiatric diagnosis (anxiety, de-
pression, bipolar disorder) (43.8% [n = 14] vs 13.2% [n =
7], p = 0.00156). Additionally, patients who had high
MMEs had lower ASA scores (2.43 ± 0.5 vs 2.7 ± 0.6) and
reported higher preoperative Visual Analog Scale (VAS)
pain scores (4.62 ± 2.8 vs 2.59 ± 3.6) than patients with
lower MMEs/day. When subject to logistic regression, the
final model identified for each unit decrease in age grouping
increased the risk of high MME 0.31 times or 69.4%. A
psychiatric comorbidity increased the risk of high MME by
8.7 times, or 770%. Conclusion: Patients with high MME/
day who underwent spinal decompression were signifi-
cantly younger with lower ASA scores, and higher pre-
operative VAS scores than those with lower MME/day. The
incidence of psychiatric comorbidity was also higher in
those with high MMEs. Psychiatric comorbidity in younger
patients predicted a significantly increased risk of higher
MME. Pre-operative opioid risk education and mitigation
strategies should be considered in patients with high MME
risk, especially in younger patients and those with psy-
chiatric comorbidities.

218
P293: How to start full
endoscopic discectomy

Mohamed Malabari1

1Orthopedic, Saudi German Hospital Jeddah, Jeddah, Saudi Arabia

Introduction: How to start the new Technique of lumbar
endoscopic discectomy and how you must start to buld the
learning curve.Material andMethods:Discuss multiple case
presentation and surgical experience with the types of the
pathology regarding the anatomical and pathological location
of the herniated disc. After we did more than 60 case of full
endoscopic discectomy At L5S1 disc herniation in our in-
stitution. Results:Good out come. Basic surgical technique to
start doing full endoscopic discectomy. Conclusion:When to
start full endoscopic discectomy the expected difficulty. Best
approach for each pathology.

259
P294: A case series of lumber intervertebral
disc herniation: intradural disc herniation

Zain Muhammad1, Muhammad Naveed1

1Orthopaedics and Spine Unit, Ghurki Trust Teaching Hospital
Lahore, Lahore, Pakistan

Background: One of the rare presentations of the lumbar
disc herniation is intra-dural disc. Therefore, thorough

assessment is essential in cases of prolapsed intervertebral
lumbar disc cases as imaging modalities like magnetic res-
onance imaging MRI is diagnostic; although not helpful in
intradural disc prolapse and expecting this clinical entity
preoperatively is essential. Case Descriptions: A 50-year-
old male who had been suffering from lower back pain with
bilateral lower limb radiations alongside numbness marked
more on the right side for last 6 months. On examination
power in quads & hams were 4/5 on right side. Whereas,
bladder and bowel control was lost. Lasegue test (straight leg
raise) was 45* on right and 60* on left. MRI revealed L5-S1
central disc prolapse, more towards the right side. During the
procedure, disc was intradural and adherent to the dura from
inside, though no dural rent was evident and also having
hypertrophied ligamentum flavum. Thus, laminectomy was
done and disc was removed after opening the dura. subse-
quently dural closure was done with 5-0 polypropylene
suture. Another 22-year-old male who had been suffering
from lower back pain with right lower limb radiations
alongside perianal numbness for last 2 months. He also had
urinary and fecal incontinence for the last 1 week. On ex-
amination power in right lower limb 3/5, sensations intact
and planters were down going. Lasegue test (straight leg
raise) was 45* on right and 80* on left. MRI showed L4-L5
disc. During the procedure, disc was intradural and dural rent
was evident. Thus, laminectomy was done and disc was
removed after opening the dura. subsequently dural closure
was done with berriplast and fibrin glue. Similarly, a 37y/f
patient who had been suffering from lower back pain with
bilateral lower limb radiations alongside numbness for last
7 months. On examination all myotomes and dermatomes of
bilateral lower limb as well as bowel bladder were intact.
Lasegue test (straight leg raise) was 45* on right and 60* on
left. MRI showed L5-S1. During the procedure, disc was
intradural and to the dura from inside, though no dura rent
was evident. Thus, laminectomy was done and disc was
removed after opening the dura and left side root decom-
pression done. subsequently dural closure was done with 5-0
polypropylene suture.Outcome: Patients were reviewed at 4
and 6 weeks postoperatively. Pain was settled and had no
signs of local or systemic complications. On examination
neurology were improved but bladder bowel was not re-
covered in those patients who has previously lost but patients
were community mobilized and back to their normal daily
lifestyle activities by 3 weeks postoperatively. Conclusions:
Though intradural disc is a rare presentation but surgical
excision of this entity is more cumbersome. Incising dura and
subsequent water-tight repair with very fine suture is es-
sential and requires good equipment and surgical experience.
Therefore, preoperative planning is necessary. It is recom-
mended that thorough assessment of preoperative imaging
must be done and then postoperative histopathological
analysis should be performed to expect the condition pre-
operatively and rule out other entities as other mass like
incision postoperatively.
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P295: Comparison between corticosteroid
and platelet rich plasma transforaminal
injection in single level lumbar disc
herniation with radicular pain

Amit Raj1, Pradeep K Singh1

1LH Hiranandani Hospital, Orthopedics, Mumbai, India

Introduction: The aim of our study was to compare the ef-
ficacy of corticosteroid and platelet-rich plasma (PRP) therapy
for the adult patients with single level lumbar disc herniation
with radicular pain. Material and Methods: The present
study was conducted with 20 patients between November
2021 to December 2022 who have tried conservative treat-
ment for 6 months, and had radicular pain. All the patients
were evaluated by the Visual Analog Scale (VAS) on the day
of the procedure, at 2 weeks, at 1 month and 3 months.
Results: The VAS score of the patients treated with Corti-
costeroid or PRP decreased during the study period. The
results showed similar outcome for both transforaminal in-
jections using PRP and steroid in the treatment of lumbar disc
herniation. Conclusion: PRP can be used as an alternative to
the Corticosteroid injection.

1094
P296: Intradiscal vaccuum phenomenon -
Factors predicting selective occurrence in
patients with lumbar disc degeneration

Rishi Kanna1, Ajoy P Shetty1, Shanmuganathan
Rajasekaran1

1Spine Surgery, Ganga Hospital, Coimbatore, India

Introduction: Intradiscal vacuum phenomenon (IDVP), de-
spite being ubiquitous, is poorly understood. The dynamic
passage of peri-discal gases into the degenerated disc is a
commonly accepted theory. But the reasons behind its se-
lective appearance in some discs is unevaluated.Material and
Methods: 721 patients with chronic low back pain ± radi-
culopathy, were evaluated with AP and flexion-extension
lateral radiographs and MRI. IDVP was classified based on
its morphology and location. Radiographic parameters in-
cluding sagittal translation, sagittal angulation, lateral lis-
thesis, eccentric disc collapse, Pfirrmann’s grade, disc height,
Modic changes, anterior longitudinal ligament status and
primary spinal disease at the level of IDVP was analyzed.
Results: 342 patients had IDVP, and had a higher mean age
(57.2 ± 12.5 years) than controls (p < 0.001). Eccentric disc
space narrowing (26.5% vs 1.3%, p < 0.01), coronal listhesis
(7.83% vs 1.1%, p < 0.001), sagittal angular motion differ-
ence (11.3 ± 4.6°, p < 0.001), higher mean disc degeneration

(4.36 ± 0.69, p < 0.001), ALL disruption (30.3% vs 2.2%, p <
0.001) and Modic changes (88.6% vs 17.5%, p < 0.001) were
significantly higher in IDVP discs (vs non-IDVP). Binary
logistic regression analysis indicated sagittal angular motion
difference was the most predictive factor. IDVP was classified
into three types - dense type (47.5%), linear (29.5%), dot type
(23%). Dense type matched radiological correlations of IDVP
while dot types behaved like non-IDVP discs. Conclusion:
Modic disc-endplate contacts, ALL disruption and coronal
translation could be pathways for passage of peri-discal gases
into the degenerated disc. In the pathogenesis of IDVP, ad-
vanced disc degeneration, presence of pathways of gas
transfer and angular/coronal instability seem to play com-
plimentary roles.

1125
P297: Clinical and radiographic features of
adult thoracic calcific discitis with
herniation: a retrospective analysis of
31 cases

Lei Yuan1, Zhongqiang Chen1, Chuiguo Sun1, Weishi Li1

1Orthopedic Department, Peking UniversityThird Hospital, Beijing,
China

Introduction: Pediatric calcific discitis is well-described,
most commonly at the lower cervical level, with a self-
limiting process, and most symptomatic patients are recom-
mended conservative treatment, even in rare cases with giant
disc herniations and mild neurological deficits. However,
adult thoracic calcific discitis with herniation (TCDH) differs
from pediatric calcific discitis with disc herniation in several
respects, including the natural history, clinical presentation,
treatment, and prognosis. TCDH is rare, and rare literature
exists regarding the features of the disease. Material and
Methods: Subjects were 31 adult TCDH patients who un-
derwent surgery from 2004 to 2021. Clinical and radiographic
features of TCDH were retrospectively analyzed. Then ac-
cording to preoperative radiographic examination, TCDH was
divided into subtypes. Patient characteristics and radiographic
data were compared between different subtypes. Results:
Three (9.7%) patients of 31 had a history of trauma, and the
rest had insidious onset. The average age of operation was
50.03 ± 9.60 years, and the mean preoperative disease du-
ration was 17.05 months. The most common preoperative
complaints were lower extremity numbness (80.6%) and
lower extremity weakness (77.4%). The compression seg-
ments were mainly distributed in T7-11, and the average
spinal canal ventral-occupying ratio was 74.90 ± 15.16%. The
most prominent radiographic feature was the calcification of
the nucleus pulposus in the intervertebral disc and calcified
lesion contiguous with the disc space protruding into the
spinal canal. There were 5 cases of central low-density type,
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19 cases of heterogeneous calcification type, and 7 cases of
homogeneous calcification type, respectively. The radio-
graphic manifestations, intraoperative findings, and postop-
erative pathologies of the three subtypes were different. The
central low-density type was younger and had a shorter
preoperative duration and significantly lower mJOA score. A
special case observed five years demonstrated that hetero-
geneous calcification could progress to a homogeneous cal-
cification type. Conclusion: Adult TCDH is a special thoracic
disc disease with insidious onset, a long course, and a high
spinal canaloccupying ratio. Calcium deposits in the spinal
canal originate from the nucleus pulposus. The intraoperative
findings and postoperative pathology of subtypes are different,
which might indicate different pathological mechanisms.

1277
P298: Healthcare utilization following open
vs. minimally invasive discectomies across
various BMI categories

Frank Epitropoulos1, Hania Scahzad1, Alexandra
Sheldon1, Elizabeth Yu1, Safdar Khan1

1Orthopedics, Ohio State University Wexner Medical Center,
Columbus, USA

Introduction: To compare the outcomes of traditional open
versus minimally invasive discectomies across distinct BMI
(Body Mass Index) categories, focusing on opioid con-
sumption, hospital readmissions, infection rates, and medi-
cation costs. The aim is to provide surgeons with evidence-
based guidance to select the most suitable surgical approach
based on a patient’s BMI thus enhancing individualized care.
Material and Methods: We used the PearlDiver patient re-
cord database to assess individuals who had undergone open
or minimally invasive discectomies. Minimally invasive
discectomies included both endoscopic and microscopic ap-
proaches. Patients were divided into six groups based on their
BMI measurements: < 20, 20-24.9, 25-29.9, 30-34.9, 35-39.9,
and 40+. The study analyzed various metrics, such as post-
operative opioid consumption, hospital readmissions, infec-
tions, and medication costs. Results: Our analysis showed no
observable difference in opioid consumption between patients
who underwent open discectomies and those who underwent
minimally invasive discectomies across all BMI categories.
However, for patients with a BMI over 40, open discectomies
were associated with a higher 90-day readmission rate (OR =
1.47, p = 0.001) and had increased infection rates at both the
90-day (OR = 2.44, p = 0.009) and 1-year marks (OR = 2.41,
p = 0.005) compared to minimally invasive discectomies.
Medication costs were consistently increased for patients who
received minimally invasive procedures. Conclusion: When
considering postoperative readmissions and infection rates,
minimally invasive discectomies appear more favorable than

traditional open discectomies. Surgeons should consider their
patient’s BMI when deciding between the two surgical
methods.

1546
P299: Machine learning-driven analysis
reveals key genes and immune cell
involvement in intervertebral
disc degeneration

Haoju Lo1

1Orthopedic Surgery, Da-Chien General Hospital, Miaoli, Taiwan

Introduction: Low back pain, primarily attributed to Inter-
vertebral disc degeneration (IDD), is a pervasive healthcare
challenge. Its intricacies, while studied for years, remain
elusive. Current treatments predominantly offer symptomatic
relief, but a genuine solution lies in understanding IDD’s core
pathogenesis. With modern sequencing and computational
methodologies, we’re closer than ever to unravelling these
mysteries. This study harnesses machine learning, aiming to
spotlight ROR1 and ZC3H12A as diagnostic biomarkers.
Additionally, we delve into the nuanced relationship between
these biomarkers and immune cell infiltration, a key aspect of
IDD’s etiology. Material and Methods: We meticulously
selected three microarray datasets from the GEO database,
ensuring diverse and comprehensive data representation.
Utilizing the "limma" R package, we ensured rigorous data
preprocessing, setting the stage for credible analysis. The
identification of DEGs was paramount, with stringent criteria
guiding our choices. For holistic understanding, enrichment
analyses, performed via "clusterProfiler", unveiled the po-
tential roles and implications of our discovered genes. Our
three-pronged approach - using SVM-RFE, LASSO, and
Random Forest - for biomarker identification showcased the
synergy of diverse algorithms. Furthermore, our emphasis on
immune cell infiltration’s role, deciphered through the CI-
BERSORT algorithm, highlighted the multifaceted nature of
IDD. Results: From the GSE27494 dataset, 488 DEGs came
under our spotlight. Further analyses revealed these genes’
involvement in pivotal biological processes, chiefly the TNF
and IL-17 signaling pathways. Machine learning’s versatility
was evident, with ROR1 and ZC3H12A emerging as prom-
ising IDD diagnostic biomarkers. Subsequent validation in
other datasets reinforced our initial findings. The AUC values,
a metric of diagnostic precision, underscored the biomarkers’
clinical relevance. Our foray into immune cell infiltration
painted a detailed landscape: ROR1 showed associations with
specific immune cells, whereas ZC3H12A exhibited con-
trasting relationships, emphasizing the complexity of the
immune environment in IDD. Conclusion: Our research
bridges critical knowledge gaps in IDD. By spotlighting
ROR1 and ZC3H12A and integrating bioinformatics with
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experimental validations, we’ve demystified the gene ex-
pression paradigms in IDD. The intricate ties between these
biomarkers and immune cell dynamics further underscore the
disease’s complexity. Our findings not only elevate the sci-
entific discourse around IDD but also offer tangible avenues
for patient-specific immunotherapy and early diagnostics,
heralding a paradigm shift in IDD management.

1557
P300: Delayed presentation of cauda equina
syndrome treated with surgery with full
recovery of bowel and bladder function

Kavinan Subramaniam1, Shen Liang Tey1, Zi Hao
Phang1, Nur Aida Faruk Senan1

1Orthopaedics, Hospital Umum Sarawak, Kuching, Malaysia

Introduction: Cauda equina syndrome (CES) is a spinal
surgical emergency (9). Patients with CES present with
back pain radiating to the legs, motor and sensory dys-
function of the lower extremities, bladder and/or bowel
dysfunction, sexual dysfunction and saddle anaesthesia.
The acceptable standard of care is to perform surgical
decompression within 48 hours of onset of symptoms to
produce good recovery of neurological function (8). Oc-
casionally, patients with CES may present to hospital late.
We present a case of patient with CES who presented late to
hospital who had undergone spinal decompression surgery.
Materials and Methods: A 51-year-old lady, presented
with three weeks worsening lower back pain, saddle an-
aesthesia, urinary and bowel incontinence. She presented to
the tertiary hospital late to seek for treatment due to logistic
problem. she had significant lower back pain, left lower
limb weakness, bowel and urinary incontinence. Physical
examination showed left lower limb myotome (Medical
Research Council Scale for Muscle Strength) L2 (5/5), L3
(5/5), L4 (5/5), L5 (4/5), S1(4/5). Sensation was reduced
over left L5 and S1 dermatome. Right lower limb myotome
power and dermatome sensation was normal. Perianal
sensation reduced. Anal tone was lax. Voluntary anal
contraction was absent. Magnetic resonance imaging (MRI)
spine showed large L5/S1 central and left paracentral disc
compressing the cauda equina with some sequestrated disc
migrated inferior to L5/S1 disc. The patient underwent wide
laminotomy, discectomy of left L5/S1. Results: The patient
had immediate improvement of motor function and sen-
sation over the left lower limb after surgery. Two weeks post
surgery she had regained full motor function and sensation
over left lower limb and recovered from urinary and bowel
incontinence. There was slight residual perianal numbness.
Conclusion: Posterior Decompression and discectomy
surgery is still worthwhile in patients with complete Cauda
Equina Syndrome secondary to prolapsed disc who present

late for treatment with chances of recovery in bowel and
bladder function.

Epidemiology
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P301: Racial disparities and surgical
outcomes after anterior cervical discectomy
and fusion: NSQIP analysis 2015-2020

Elias Elias1, Daoud Ali2, Zeina Nasser3

1Neurosurgery, University of Texas Southwestern, Dallas, USA
2Department of Chemistry, Illinois College, Jacksonville, USA
3Neuroscience Research Center, Faculty of Medical Sciences,
Beirut, Lebanon

Objective: Anterior cervical discectomy and fusion (ACDF)
is one of the most performed spine surgeries in the USA.Many
published studies have focused on morbidity/complication
rates of ACDF, however, the relationship between race and
postoperative 30-day outcomes has not been fully explored
previously. Our objective is to assess the effect of race on
outcomes in patients undergoing anterior cervical discectomy
and fusion.Methods:We identified 57913 adult patients who
underwent elective ACDF spine surgery from 2015 to 2020.
Data were extracted from the American College of Surgeons
National Surgical Quality Improvement Program (ACS
NSQIP) database. Demographics, comorbidities, peri-
operative course, and 30-day post-op outcomes were stratified
by race. Logistic regression and multiple linear regression
were used to assess the influence of race on postoperative
outcomes. Results: A total of 57913 patients, Caucasian (CA;
n = 49016), African American (AA; n = 7200), Native
American (NA; n = 565), and Asian (n = 1132) underwent
ACDF fusion surgery. AA patients had higher comorbidities,
including as diabetes (24.7%), dyspnea (5.9%), and hyper-
tension (61.6%) compared to the other groups (p value <
0.001). NA and AA were higher tobacco users, (33.1%) and
(28.7%), respectively (p value < 0.001). The majority of
patients reported in this data set had single-level surgeries. AA
had a longer average hospital stay and operative time (2.51 ±
7.31 days), (144.13 ± 82.26 min) p value < 0.001 respectively.
Lower risk of superficial surgical site infection and greater risk
of reintubation, pulmonary embolism, renal insufficiency, and
return to operation room were reported in AA compared to CA
ORadj 0.41 (0.22-0.77) p value 0.005, ORadj 1.65 (1.25-2.17) p
value < 0.001, ORadj 1.88 (1.27-2.79) p value 0.001, ORadj

3.15 (1.38-7.20) p value 0.006, ORadj 1.41(1.18-1.65) p
value < 0.001 respectively. NA showed an increased risk of
superficial surgical site infection compared to CA ORadj 2.59
(1.05-6.36) p value 0.037. Conclusions: Racial disparities
were found to independently affect rates of complications after
surgery for anterior cervical discectomy and fusion. This study
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provides contributions to increase surgeons’ awareness of the
impact of race on surgical outcomes and may help improve
some of the presurgical conditions and postoperative
planning.
Keywords: race; ACDF; fusion surgery; surgical outcomes;
NSQIP
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P302: Patient perception of orthopedic
surgeon’s empathy in adolescent idiopathic
scoliosis telemedicine

Gerardo Olivella1, Jose Martines-Ramos2, Jose Acosta-
Julbe2, Mariana Acuna3, Carlos Campa-Maldonado1,
Norman Ramirez Lluch4, Humberto Guzman Perez1

1Orthopaedic Surgery, University of Puerto Rico Medical Sciences
Campus, San Juan, Puerto Rico
2School of Medicine, University of Puerto Rico, San Juan, Puerto
Rico
3Surgery Department, Ponce Health Sciences University, Ponce,
Puerto Rico
4Pediatric Orthopedic Department, Mayaguez Medical Center,
Mayaguez, Puerto Rico

Introduction: Limited studies have examined the relationship
between surgeon empathy and patient experience at initial
evaluation by telemedicine. No study has explored patients’
perceptions of their physician’s communication skills and
empathy among orthopedic surgeons who practice telemed-
icine versus in-person in adolescent idiopathic scoliosis (AIS)
initial evaluation. Thus, the aim of this study was to assessed
patient’s perception of orthopedic pediatric surgeon empathy
during telemedicine as compared to in person consultation
during initial clinical encounters for AIS patients. Materials
and Methods: This is an institutional review board pro-
spective cohort study of all AIS patients undergoing an initial
evaluation by a single orthopedic surgeon between December
2021 to December 2022. AIS patients were stratified in two
groups: those who underwent telemedicine versus in-person
office evaluation. Patients were asked to fill out Consultation
and Relational Empathy (CARE) questionnaires after their
initial encounter with the direct supervision of their parents or
legal guardian. Sociodemographic, radiographic, and ques-
tionnaire responses were compared between both groups
using independent t-tests and Fischer exact tests. Results: A
total of 92 patients were included with an average age of 15
years, 76% being female. Of these, 33 patients underwent
telemedicine and 59 underwent in-person office evaluation.
There were no differences between both groups regarding age
(p = 0.07), body mass index (p = 0.62), sex (p = 0.96), ed-
ucational level (p = 0.78), presence of back pain (p = 0.85), leg
discrepancy (p = 0.29), left trunk shift (p = 0.07), riser stages
(p = 0.66), coronal cobb angles (p = 0.89). Patients who

underwent telemedicine reported similar CARE satisfaction
scores when compared to those who underwent in-person
office evaluation. An in-person office evaluation required
significantly more time than telemedicine. Conclusion: Un-
derstanding patient perception of orthopedic surgeons’ em-
pathy during AIS telemedicine evaluation can provide an
appropriate alternative during initial medical encounter. The
initial evaluation for AIS patients using telemedicine was
found to be a safe and effective care practice, with high
communication and empathy scores. Telemedicine platform is
a reasonable initial encounter model to consider for patients
seeking convenient and efficient care for AIS evaluation.

240
P303: Epidemiology of spinal trauma and
related complication: a hospital based study
at Karnali Academy of Health Sciences

Tufan singh kathayat1 1, Pujan Kumar Rokaya1, Mangal
Rawal1, Prashanna Dip Karki2, Mohan Nath3

1Department of Othopaedics and Trauma Surgery, Karnali
Academy of Health Scinces, Jumla, Nepal
2Department of Othopaedics and Trauma Surgery, National
Academy of Medical Sciences, Jumla, Nepal
3Department of Othopaedics and Trauma Surgery, Seti
Hospital, Jumla, Nepal

Introduction: Traumatic spinal injury is leading cause of
mortality and morbidity among the people of productive age
group. This study aim to find the cause of spinal injury, site,
and mode of injury, treatment option given so that a pre-
ventive measures and create awareness among people of this
region. Methodology: This a prospective observation study
done in Karnali Academy of Health Sciences from December
2021 to January 2023. Performa was filled to collect data.
Data were entered in excel sheet and transported to SPSS
16.0 and statistical analysis was done. Result: Out of 117
patients male population had higher incidence of spinal
trauma (69.2%) with average age 43.9 years. Fall injury was
the commonest mode of injury. 65.8% had injury at the
thoracolumbar junction followed by lumbar, thoracic and
cervical respectively. Cervical injury patients had higher
incidence of neurological deficit. The average duration of
trauma to hospital presentation was 10.9 ± 11.2 hours. 19.7%
were operated and 6.8% of patients were referred to other
center. Conclusion: Fall injury being the commonest mode
of injury in this art of world, prevention and awareness
should be raised about the spinal trauma and its conse-
quences is necessary. Adequate equipment with health fa-
cilities to the distant hospital may reduce the referral rate and
duration of presentation to the hospital which ultimately
prevent the further damage to the cord.
Keywords: spinal trauma; fall injury; Western Nepal.
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P304: Causes associated to the delay in
treatment of patients with pediatric scoliosis
in the Brazilian public health system

Robert Meves1

1Orthopedic and Traumatology, Santa Casa of Sao Paulo, Sao
Paulo, Brazil

Introduction: According to the Scoliosis Research Society
(SRS), scoliosis is defined as an abnormal lateral curve of the
spine in the coronal plane equal to or greater than 10 degrees.
The causes may be idiopathic, congenital or neuromuscular,
associated or not to other syndromes. The primary age of onset
for scoliosis is 10-15 years old, occurring equally among both
genders. Standard treatment in patients who have not reached
skeletal maturity and have curves between 20 and 40 degrees
is bracing. For patients with skeletal maturity or curves greater
than 50 degrees, the treatment of choice is surgery. Obser-
vational studies have established high morbidity and mortality
in patients that present non treated rapidly progressive curves1.
There are a number of studies on the impact and cause of
delayed treatment in adolescent idiopathic scoliosis (AIS) 2-5.
However, there is a lack of studies on the causes of delayed
treatment in other types of scoliosis, especially in a continental
country such as Brazil, that has the largest public health
system in the World. The Brazilian Unified Health System
(Sistema Único de Saúde – SUS) was implemented in 1988
offering free health care to the population. The challenges of
providing proper timely health care to its 211 million in-
habitants has increased progressively, as the costs of medicine
and the population continue to grow. The Brazilian Spine
Society (SBC) launched a national multicenter survey to try to
establish the specific causes of delayed treatment in pediatric
scoliosis, such as delay in diagnosis, referral to and waiting
lists in tertiary treatment centers, financing of braces, physical
therapy and surgical instrumentation, thus providing accurate
information for future public health planning and political
interventions [1,2]. Material and Methods: This descriptive
epidemiologic study using convenience sampling was carried
out from January 2021 to February, 2023. The studied pop-
ulation consisted of patients under 18 years of age, with di-
agnosis of scoliosis, who had been waiting for treatment
(bracing, cast, or surgery) in one of the enrolled referral
Orthopedic Spine Centers, for over 6 months [3]. Data was
collected by personal interviews with patients’ parents/legal
guardians, after signing informed consent. The study vari-
ables, incorporated in to Red Cap® platform, were: age,
gender, diagnosis according to the Scoliosis Research Society,
date of entry into the study, how referral was made, date of first
consult with Spine Surgeon, main cause for delayed treatment.
The objectives of the current study were:

1- To identify the specific causes of delayed treatment

2- To establish if causes vary according to regional dif-
ferences in access to health care

3- To present suggestions of public policy interventions and
better resource allocation in the Brazilian Unified Public
Health System (SUS)

Twenty-one specialized treating centers were enrolled fol-
lowing requirements of the Brazilian Spine Society: 20% from
the Northeast, 45% from the Southeast, 9% from the Midwest,
and 26% from the South. Compiled data from these centers
were statistically analyzed using commercially available
software (SPSS® 25 for MAC). Continuous data were de-
scribed in averages and standard deviation, and submitted to
Kolmogorov-Smirnov test to establish normality of the dis-
tribution. Kruskal-Wallis test or Mann-Whitney test adjusted
to Bonferroni, when necessary, were used for inferential
statistical analysis. Categorical data were described in abso-
lute and relative frequency. Statistical significance was es-
tablished at p < 0.05.
Results: A total of 651 patients who were in a waiting list for
treatment of pediatric scoliosis were enrolled, after formally
consented. The mean age of the studied population was 13.3 ±
3.5 years; 74% were females and 26% were males; 53% were
White, 35 % were mixed race, 10% were Black, and 2% were
native Brazilian or Asian. The etiology of scoliosis was idi-
opathic in 371 patients (57%), syndrome related in 46 (7%),
neuromuscular in 124 patients (19%), and congenital in 110
patients (17%). Focal meetings were held with the head of
each participating Spine Center, either online or in presence, to
discuss data and suggestions for better resource allocation to
mitigate this public health problem. The average time elapsed
between consult with primary care facility and the spine
surgeon was 9.1 ± 19 months on average; the median was
2 months (minimum of less than one month and maximum of
138 months). There was no statistical difference between
Brazilian regions (p > 0.05). The source of referral was:
primary care SUS health clinic (56%), walk-ins (28%), in-
terdepartmental referral in the same institution (13%), referral
to a different center than the original due to lack of availability/
beds (3%). The time elapsed between the primary care
evaluation and that of the spine specialist depended on the
origin of the referral: for the primary care SUS health clinic it
was 9.1+17.5 months, for inter departmental referral it was
17.7 ± 30.2 months, for walk-ins it was 3.8 ± 10.2 months,
from one spine center to another due to lack of availability/
beds it was 5.2 ± 4.3 months. A significant delay in reaching
the spine specialist was observed when comparing patients
who followed the usual route of referral via primary care
public health clinics (SUS) versus those that sought the
specialist clinic directly (walk-ins) (p < 0.05). It is also in-
teresting to note that 93% of patients were referred to surgical
correction of the scoliosis after being seen by the orthopedic
specialist. Bracing was suggested as treatment for only 6% of
the studied population and serial casting in 1% of these pa-
tients. The average waiting time to get the suggested
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treatment, after being seen by the spine specialist, was 51.4 ±
39.5 months; up to 63% of patients waited another 12 months
for treatment. The causes of delayed orthopedic treatment
were: delay in transferring the patient from the primary care
facility to the tertiary facility (30%), logistical problems
(traction table and training) for cast placement (1%), difficulty
in finding an orthopedic workshop that made the braces (6%),
difficulty in obtaining pediatric hardware for surgery – in-
sufficient financing by the institution and government (10%),
lack of operating room schedule due to volume of emergency
procedures/ lack of ICU beds/ lack of human resources/ lack of
neurophysiological multimodal monitoring (44%), patient
compliance due to social issues (3%), untreated or uncon-
trolled clinical problems impeding surgical intervention (6%).
There was no difference between regions of the country (p <
0.05). The main consequences of the delay in treatment, as
reported during the focal meetings with peer, were: Law suits,
worsening of the spinal deformity with the consequent need
for bigger more aggressive and costly surgical procedures,
worse surgical outcomes, longer hospital stays, loss of timing
for conservative treatment (bracing and casts).
The actions proposed for public policies focused on opti-
mizing limited financial and human resources were:

1) Involve law makers to pass a law establishing a
maximum 6-month wait for specialist treatment after
primary care referral;

2) Create a unified national patient list prioritizing risk of
progression;

3) Reduce directives of post-operative ICU stay;
4) Create and implement new codes recognized by SUS

for low-cost pediatric hardware, neurophysiologic
monitoring, and serial casting (currently unavailable,
and therefore not covered by public funding);

5) National directives to finance Evidence Based studies;
6) Train health care team in Primary Care facilities to

recognize the spinal deformities allowing early
referral;

7) Expand telemedicine for specialist consults in remote
locations;

8) Centralize the purchase of hardware by the Health
Ministry;

9) Establish Tertiary Treatment Centers of Spine defor-
mities throughout the country for better distribution of
patients.

Conclusion: Health Care in Brazil is a constitutional right.
The Brazilian Unified Health System (SUS) follows the model
of the United Kingdom’s National Health System (NHS),
offering universal healthcare to the entire population. How-
ever, as mentioned above, there is a significant and growing
discrepancy between the health care demand and the ability to
provide such care to a growing, aging population, especially in
Latin America [5]. The consequences are long wait lists for
surgeries, especially those of greater complexity, and

worsening of the baseline disease, which at the end incur in
greater public health costs and a negative financial impact for
society. Long wait lists for Idiopathic Adolescent Scoliosis
have been previously reported in Brasil and América Latina
[5, 6, 11,12], pointing to the difficulties in getting a referral to a
spine specialist and to additional waiting for a surgical spot at
the tertiary treatment facilities [2]. Other countries with
subsidized public health systems have also reported long wait
lists for surgical treatment of scoliosis (UK 5-9 months [14],
Canada 6-12 months [15], New Zeland 11 months [16]), but
none as alarming as the ones reported in the current study
(average 51 months). According to Wright et al the target
interval between diagnosis and treatment for AIS should be a
maximum of 6 months [3]. The excessively long wait for
specialized treatment is likely to lead to greater deformities,
that could have been originally treated conservatively with
braces and serial casts, but will end up requiring complex
surgery, longer hospital stay, rehabilitation and are likely to
cause greater morbidity. It seems evident that the final cost for
public resources will be greater secondary to this neglect.
Thus, the importance to implement public policies that address
these issues at an early stage. The SRS, represented by their
Chair, Dr. Paul T. Rubery, in a recent Heath Policy Committee
Meeting recognized the efforts of the Brazilian Spine Society
to understand the issues involved in this complex situation and
propose solutions for rationalization and optimization of the
treatment of patients with scoliosis in Brazil. (Paul T. Rubery,
Chair et al Jan, 29, 2022.Heath Policy Committee SRS https://
us06web.zoom.us/j/82458407880?pwd=YkVycHNPYmdDU
2RNMzhlNlFPY2l4QT09).
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Introduction: Backache is a common complaint that every
human being experiences it at least once in their life. One of
the hidden causes of lower backache is sacroiliac joint. A
study shows that sacroiliac joint causes were prevalent in 23%
of patients presenting to an outpatient clinic with symptoms of
low back pain. Diseases that affecting the Sacroiliac joint
including inflammatory sacroiliitis, infective sacroiliitis, strain
of sacroiliac joint, sacroiliac joint dysfunction. In addition to
that there is a specific association between sacroiliac joint and
sickle cell disease, which is not frequently reported in the
literature. Sickle cell disease is a common hemoglobinopathy
with a special geographical distribution in Basrah province,
south of Iraq. Both inflammatory and non-inflammatory ar-
thritis are described in association with sickle cell disease. The
aim of this study is to show the number of patients present with
backache and the causes of their symptoms related to sa-
croiliac joint. Furthermore, the number of Sickler patients
present with backache and the sacroiliac joint were the cause.
So, a Compares of the prevalence of sacroiliac disorder among
Sickler and non-Sickler patients is clear. Material and
Methods: Descriptive cross sectional study of the sacroiliac
causes of backache and compares with Sickler patients in
Basrah -Iraq. The study was conducted in Basrah Teaching
Hospital and Private clinics in addition Basrah Hemoglo-
binopathy Hereditary Centre and Arthroplasty Centre were
included for the Sickler patients. Evaluation of all backache
patients regardless of the causes clinically and by investiga-
tions (radiograph, CT scan and MRI). Patients with backache
due to sacroiliac disorder were recognized depending on
clinical examination (SI distraction, SI compression, sacral
thrust, FABER, thigh thrust, Gaenslen’s test) although its
specificity is controversial. To add Radiological imaging was
offered to all patients but CT scan and MRI to selected pa-
tients. Results: 543 patients with backache were involved.
Most commonly it is of moderate severity 343 patients 63%
according to VAS score. Point tenderness at the sacroiliac joint
were positive in 157 patients (26.4%) and FABER test were
positive in 167 (30%) patients. Plain radiograph was positive
for 154 (28.9%) patients. MRI showed changes in 22/120

(18.3%) patients. Sixty-two Sickler patients have lower back
pain, and it is most commonly of moderate severity forty-three
patients (69%) according to VAS score. The FABER test was
positive in 43 (69%) of patients with sickle cell disease and
lower backache. Plain radiography was positive in forty-four
of the enrolled patients in the study 44/62 (71%). MRI was
able to detect an abnormality in 19 /31 (64.2%) of the ex-
amined cases, and the most common MRI finding is sub-
chondral sclerosis. Conclusion: The sacroiliac joint is hidden
cause of the lower backache. Diagnosis of sacroiliac disorders
needs clinical awareness, meticulous examination, and cor-
relation of the clinical finding with imaging results. In sickle
cell disease sacroiliac joint is more commonly involved as a
cause of lower backache due to inflammatory arthritis or
associated hip problem (AVN).
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Introduction: At the inception of the COVID-19 public health
emergency in January 2020, elective surgeries declined due to
nationwide restrictions. As spinal surgery involves a combi-
nation of emergent and elective surgeries, this had a significant
impact on the field. With the progressive nature of cervical
spinal pathologies, this posed a burden for patients and
physicians. In patients with cervical myelopathy, ongoing
symptoms can abruptly precipitate neurological deficits.
Deferring operative treatment in these cases therefore places
these patients at substantial risk. Few studies have reported the
nationwide trends in cervical spine surgery cases during the
pandemic. Thus, the aim of this study is to identify treatment
trends for degenerative cervical myelopathy prior to (2019)
and following the inception of the COVID-19 pandemic
(2020-2021). Material and Methods: The PearlDiver na-
tional database was queried using International Classification
of Disease (ICD-9, ICD-10) and Current Procedural Termi-
nology (CPT) codes for patients age > 35 years who under-
went operative treatment for cervical myelopathy from
January 2019-October 2021 through one of the following
cervical procedures: posterior cervical fusion (PCF), anterior
cervical decompression and fusion (ACDF), laminoplasty,
corpectomy, and disc arthroplasty (CDA). Mean age and
elixhauser comorbidity index (ECI) scores were recorded.
Annual and monthly procedure utilization between January
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2019 through October 2021 was recorded and compared.
Monthly trends were compared to January 2020 case volumes
as a reference. Results: Patients undergoing cervical mye-
lopathy treatment during the COVID-19 pandemic were older
and had a higher number of comorbidities (mean age =
60.75 +10.99 years, ECI = 5.88+ 3.93) compared to those
prior (mean age = 58.54+10.5, ECI = 3.91+3.33). Degener-
ative cervical myelopathy treatment decreased overall by
-11% in 2020 compared to 2019 and -2.1% in 2021 compared
to 2019. April (-54.6%) and May (-26.3%) of 2020 had the
largest decreases compared to January 2020. Concurrent with
the rising incidence of COVID-19 cases reported in January
2021, procedure utilization remained decreased relative to
January 2020 (-5.9%). Case volume, however, recovered
shortly thereafter in March 2021, increasing by 19.2%. In-
creases in utilization were maintained from March to June
2021, sustaining an average monthly increase of 8.9%
compared to January 2020. The monthly average for 2020
decreased by -11.1%, and for 2021 decreased by -2.1% rel-
ative to January 2020. Stratifying by procedure, the greatest
decrease in the average annual utilization for 2020 compared
to 2019 was seen with cervical laminoplasty (29.55%), while
corpectomy experienced relatively minimal reduction in case
volume (-7.3%). Conclusion: Patients who received cervical
spine surgery during the pandemic had a greater comorbidity
burden. This is likely due to the fact that only patients with
severe cervical spine pathology met the criteria for emergent
surgery. The greatest impact on cervical spine surgery during
the pandemic occurred in April and May 2020, a few weeks
following implementation of nationwide restrictions. Treat-
ment for cervical myelopathy was on average decreased
throughout 2020, but returned to baseline rates throughout
2021 with a transient upsurge in volume from March to June;
these increases were likely attributable to necessary treatment
of deferred cases from 2020.
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Introduction: There is great controversy towards the preferred
instrumented fusion method to reduce pain intensity for the
treatment of isthmic spondylolisthesis (IS). Historically, His-
panics have reported worse postoperative pain improvement
compared to non-Hispanics after spinal surgeries. The purpose of
this study was to evaluate the impact of posterior lumbar in-
terbody fusion (PLIF) for IS in Hispanics with predominant axial
back pain versus radicular pain intensity. Materials and
methods: This was a retrospective cohort study of Hispanics
who underwent PLIF for IS from 2010 to 2020 with a minimum
of two years of follow up. Sample data was divided in two
groups; those who reported outcomes of predominant axial back
pain and those who reported predominant radicular pain. Patient
reported outcomes of pain intensity was evaluated using nu-
merical rating scores (NRS) scores. Demographic and peri-
operative data was collected and compared between groups using
ANOVA and chi-square for continuous and categorical variables,
respectively. Correlations between sociodemographic, operative
and pain intensity scoreswere calculated at preoperative and two-
year follow up time periods. A p-value less than 0.05 was
considered statistically significant. Results: Forty-five patients
were included with an average age of 44 years, 40% being
female. Predominant axial back pain intensity was reported in 26
patients and radicular pain intensity in 19 patients. A preoperative
average severe NRS intensity was reported among those with
axial back pain (9.1/10.0) and radicular pain (8.8/10.0). At the
two-year evaluation, patients with predominant radicular pain
(3.6/10) had the most significant post operative pain intensity
improvement when compared to predominant axial back pain
(4.3/10).Conclusion: This study shows a higher reduction in the
magnitude of radicular pain intensity among Hispanics with IS
who underwent PLIF at two-years of follow up. Compared to
axial back pain, Hispanics with ISwho undergo PLIF and present
preoperatively with predominant radicular pain, may showed
higher pain improvement after PLIF.
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Introduction: There are many entities in which patients un-
dergo unnecessary procedures because of a positive screening
test result. This tragedy arises because of not knowing Bayes
Theorem, which is applied to calculate the probability of truly
having the disease, given a positive test result, and according to
the prevalence of the disease in the population to which the
patient belongs.Material andMethods:We use Bayes theorem
to calculate the percentage of patients that given a positive result,
given the prevalence in that subpopulation is known as well as
the sensitivity and specificity of the test, indeed they do have the
disease. All this using conditional probability. Results: In the
case of neural tube defect, the worldwide prevalence is 2/1000,
and using an ultrasound as a screening test, with a sensitivity of
97% and Specificity of 99.9%, the probability of truly having
neural tube defect, given that the ultrasound test was positive, the
so-called positive predictive value is 66%, which correspond to a
rate of 34% false positives, patients that will be undergoing
unnecessarily invasive procedures. The calculated accuracy of
this screening test is 99.9%, and the negative predictive value,
which is the patients that have a negative test result indeed do not
have the disease is 99.9%. When the prevalence of the disease is
even lower, the positive predictive value decreases. In such cases,
we could encounter a positive predictive value of 5%, corre-
sponding to 95% of patients undergoing unnecessarily invasive
procedures! Conclusion: Given the high sensitivity and speci-
ficity of a screening test, if the prevalence of a disease is very low,
more than half of the positive results will be false positive results,
so healthy patients will be undergoing invasive additional pro-
cedures, stress, and costs, due to doxastic logic, which is the logic
of the beliefs.
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Introduction: The pervasive utilization of opioids has given
rise to a public health crisis, characterized by distressing rates

of morbidity and mortality. A significant contributing factor to
the opioid epidemic has been the propensity of healthcare
providers to engage in over-prescriptive practices. Patients
suffering from both acute and chronic spinal conditions often
receive oral opioids as part of their treatment regimen. The
management of musculoskeletal pain often involves various
healthcare providers from different specialties, owing to the
multidisciplinary approach adopted in patient care. Primary
care physicians, pain management specialists, and physiatrists
all play significant roles in addressing musculoskeletal pain.
There is a lack of literature looking at the prescribing habits
across these specialties; thus, our study aims to analyze
preoperative and postoperative opioid prescription habits of
provider specialties frequently involved in the care of patients
with spinal disease over a four-year span. Material and
Methods: Upon obtaining Institutional Review Board (IRB)
approval, all patients older than or equal to 18 who underwent
lumbar or cervical spinal fusion from 2018-2021 were ret-
rospectively identified at our academic institution. Patients
were excluded if surgery was indicated for neoplasm, infec-
tion, or trauma. Patient demographics and surgical charac-
teristics were collected through a Structured Query Language
(SQL) search and manual chart review of the electronic
medical record (EMR). Opioid prescription data from one-
year preoperatively to one-year postoperatively were collected
through the Prescription Drug Monitoring Program (PDMP)
database and providers were identified by their National
Provider Identifier (NPI). One-way ANOVA was used to
analyze annual trends in opioid prescriptions for each group as
well as differences in opioid prescription volume between
groups at various pre- and postoperative time points. Results:
From 2018 to 2021, there were no significant differences in
total opioid prescription volumes in orthopaedic surgery (p =
0.892), primary care (p = 0.571), pain management (p =
0.687), or physiatry (p = 0.391). For patients undergoing
cervical fusion, pain management and primary care prescribed
more opioids than orthopaedic surgery and physiatry between
1 year and 2 months preoperatively (p = 0.003), 2 months and
1 year postoperatively (p = 0.018), and overall (p < 0.001). We
found that pain management prescribed more opioids than all
other specialties between 1 year and 2 months preoperatively
(p = 0.002), between 2 months and 1 year postoperatively (p =
0.008), and overall (p < 0.001) for patients undergoing lumbar
fusion. When looking at all patients together in the study, pain
management prescribed more opioids between 1 year and
2 months preoperatively (p = 0.003), between 2 months and 1
year postoperatively (p = 0.018), and overall (p < 0.001).
Conclusion: Despite increasing national attention surround-
ing the opioid epidemic, our study found prescription rates
have not changed significantly in spine patients undergoing
spinal fusion. Pain management and primary care physicians
prescribe opioids at a higher rate in the chronic periods before
and after surgery, likely in part due to longer longitudinal
relationships with their patients. Given the increased risk for
opioid persistence after surgery in patients taking opioids
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preoperatively, it is imperative that all healthcare providers
improve communication both with their patients and other
providers to help curb the opioid crisis.
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Introduction: Traffic trauma is the leading cause of spinal
column injuries, primarily in the younger population. Spinal
column injuries in motorcyclists are serious injuries, because
they are often polytraumatized patients, who often require a
multidisciplinary surgical approach, as well as operative
treatment in the first 24 or 48 hours. Material and Methods:
Retrospective study, covering a period of ten years (2012 -
2022). During this period, 2,029 patients who were injured as
motorcyclists were examined in the Emergency Center of
University Clinical Center of Serbia. Of these, 190 patients
(9.4%) had a spinal column injury, isolated or associated with
injuries to other organ systems. Upon admission to the
Emergency Center, the patients were examined according to
the trauma protocol, the neurological findings were assessed
(according to the ASIA score), depending on the presence of
other injuries and the general condition, they were admitted to
the Department of Intensive Care Unit or the Department of
Spine Surgery, and a decision on non-operative or operative
treatment was made. Results: The injured motorcyclists were
predominantly male (180; 94.7%), the average age was 37
years, they were predominantly injured in the summer months.
The most frequently injured segment was the thoraco-lumbar
junction (129; 67.9%). The patients were most often poly-
traumatized, most often chest trauma and other orthopedic
injuries. In 118 patients (62.1%), an indication for operative
treatment was established. The majority of patients had no
neurological disorder (ASIA E), 9 patients had quadriplegia
(ASIA A) and 19 patients had paraplegia (ASIA A). After the
surgical treatment, the neurological findings were followed
(during the hospital and rehabilitation treatment, up to
12 months after the injury). Of the 118 operated patients, the
same neurological findings were noted in 98 patients (90
patients with normal neurological findings, 5 patients with
paraplegia, 3 patients with quadriplegia), and in 20 patients an
improvement in neurological findings was noted (14 patients

with paraplegia had postoperatively ASIA B/C/D/E; 6 patients
with quadriplegia had postoperatively ASIA B/C/D). Con-
clusion: Patients injured in traffic trauma who have a spinal
column injury, especially those with spinal cord injury and
associated injuries, represent a special challenge, both in terms
of diagnosis and treatment. In this study, in patients with spinal
cord injury, drug therapy with methylprednisolone was ap-
plied according to the NASCIS protocol, and surgical de-
compression was performed in the first 24h or 48h, which had
a favorable effect on the outcome of neurological findings
postoperatively. During the following period, a increase in the
number of injured motorcyclists with spinal column injuries
was observed every year on the territory of Serbia, except for
the period of the beginning of the COVID-19 pandemic, from
March 2020 to the end of 2020, when a much smaller number
of injured motorcyclists was recorded.
Keywords: spinal column injuries; motorcyclists; traffic ac-
cident; polytrauma
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Introduction: Vertebral column fractures, despite their rela-
tively small proportion in the overall structure of human
musculoskeletal trauma, represent a significant medical and
social problem. Even injuries not accompanied by neuro-
logical deficits often lead to persistent impairments in the
functional capacity of the affected individuals, significantly
affecting their quality of life, employability, and social ac-
tivity. The epidemiology of spinal trauma is insufficiently
understood, largely due to the difficulty in accurately as-
sessing its true frequency. Existing literature on the epide-
miology of vertebral column trauma is mostly based on single-
center or multicenter studies focused on specific regions. The
aim of our study is to conduct a preliminary analysis of the
epidemiological features of vertebral column trauma in
Eastern European countries. Material and Methods: Sta-
tistical data from the Global Burden of Disease database were
analyzed to investigate the epidemiology of spinal trauma.
The study focused on countries located entirely within the
European part of the Eurasian continent. A 30-year period
prior to the onset of the COVID-19 pandemic (1990-2019)
was selected as the optimal time frame to reflect the current
state of the problem. The main analysis parameters included

Abstracts 529S



disease incidence and years lived with disability. Results: It
was found that the relative frequency of vertebral column
trauma is higher in countries with a higher gross domestic
product. Over the analyzed period, all Eastern European
countries exhibited a declining trend in the relative frequency of
vertebral column trauma. In the overall structure of musculo-
skeletal trauma, vertebral column trauma accounts for 3.5-4.5%
in Eastern European countries, and this figure is progressively
increasing. Armed conflicts in the Republic ofMoldova in 1992
and in Ukraine starting from 2014 are characterized by an
increase in the frequency of vertebral column trauma. The
proportion of males among those with vertebral column trauma
is relatively stable and specific to each of the examined
countries. In contrast to the conflict in Transnistria, the armed
conflict in eastern Ukraine did not significantly alter the gender
structure of vertebral column trauma patients, indicating a larger
proportion of civilians among the affected individuals. Analysis
of the causes of vertebral column injuries revealed that, on
average, unintentional injuries account for approximately 81%,
injuries resulting from road traffic accidents account for 16%,
intentional injuries represent about 3%, with the latter two
gradually decreasing. Almost half (42-46%) of vertebral col-
umn trauma cases occur in the age group of 20‒44 years. In
countries with a high gross domestic product, a significantly
higher frequency of injury among the elderly and the elderly
population is recorded, possibly due tomore efficient diagnostic
methods. Conclusion: Gender and age characteristics of ver-
tebral column trauma have a relatively stable pattern specific to
each of the examined countries. Numerous socio-economic and
behavioral factors influence the frequency of vertebral column
trauma, but the significance of these parameters requires further
research.
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Introduction: Examining a decade of data from the SF Match
database, this study sheds light on the gender disparities within
orthopedic subspecialty fellowship applications in the USA,
particularly in spine fellowships. The spine fellowship match has
become one of the most competitive orthopedic subspecialty
matches. However, spine has the lowest percentage of female
applicants matched compared to all orthopedic subspecialties.

This research calls for increased efforts to address gender dis-
parities in orthopedic training programs and advocates for greater
diversity and equity within the field.Material andMethods:The
SF Match is a residency and fellowship match service which is a
platform that aids both applicants and residency programs in
conducting applicant reviews and ranking processes. This study
utilized match data from the SF Match database, analyzing or-
thopedic subspecialty trends in fellowship applications from 2011
to 2021. Results: In the 2011-2021 period, the SF Match dataset
for orthopedics and its subspecialties included 6,976 successfully
matched applicants, with 87.7% men and 12.3% women. Female
applicants’ match rates varied among subspecialties: Pediatrics
(37.8%), Tumor (28.3% in 2019-2022), Foot and Ankle (19.5%),
Trauma (15.3%), Sports (10.3%), Shoulder (8.8% in 2017-2021),
Hip/Knee/Tumor (6.8%), and Spine (6.2%). Pediatrics consis-
tently had the highest female match rate (30%-46%). Foot and
Ankle ranged from 10% to 26%, while Trauma exhibited wider
variations (5%-25%). The shoulder had a range of 3%-14%.
Spine and Shoulder had the lowest percentages (4%-11%). The
Tumor specialty, with data available from 2019, fluctuated be-
tween 21% and 38%. The data indicates that this trend began with
5 out of 53 (9%) female applicants in 2011, 4 out of 67 (6%) in
2012, 3 out of 69 (4%) in 2013, 3 out of 82 (4%) in 2014, 5 out of
79 (6%) in 2015, 3 out of 93 (3%) in 2016, 7 out of 82 (9%) in
2017, 5 out of 119 (4%) in 2018, 6 out of 108 (6%) in 2019, 6 out
of 101 (6%) in 2020, and finally, 14 out of 129 (11%) in 2021.
Conclusion: The study reveals significant gender disparities in
orthopedic subspecialty fellowship applications, particularly in
spine fellowships. Further exploration of the data uncovers that
the percentage of female applicants matched remained relatively
consistent despite an increase in the number of fellowship spots
each year. This suggests that spine surgery has consistently at-
tracted fewer female applicants over the past decade. This low
representation is influenced by misconceptions about women
being deterred by lifestyle and physical demands, which need to
be debunked. Instead, intellectual interest should be the driving
force behind career choices. Additionally, negative aspects of the
application process, including discouragement and discrimina-
tion, are concerning. While early exposure and mentorship play
pivotal roles in inspiring women in orthopedics, the limited
representation in spine fellowships raises questions about in-
clusivity in leadership roles. To address these disparities, a
multifaceted approach focusing on mentorship, early exposure,
support networks, inclusive interviews, and eliminating dis-
crimination is imperative.

1338
P313: Evaluation of the congruency of
NSQIP outcomes with propensity matched
ACDF, PLDF Cohorts from an Academic
Institutional Registry

Parker Brush1, Omar Tarawneh1, Rajkishen
Narayanan1, Yunsoo Lee1, Alexa Tomlak1, Nicholas
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Introduction: Over the last decade large administrative and
clinical databases such as the National Surgical Quality Im-
provement Program (NSQIP) have become valuable tools,
offering insight into nationally representative samples thereby
facilitating the study of trends and short-term postoperative
outcomes. However, concerns regarding the validity and
limitations of these databases have generated significant de-
bate within the orthopaedic research community. The current
study aimed to investigate these concerns by comparing a
patient population undergoing anterior cervical discectomy
and fusion (ACDF) and posterior lumbar decompression and
fusion (PLDF) using our high-volume institutional data to the
NSQIP database to determine the congruency of baseline
characteristics and postoperative outcomes between these two
data sets. Additionally, we sought to assess the comprehen-
siveness of short-term outcomes recorded in the NSQIP da-
tabase and compared these findings to long term follow-up
data within our institution’s registry. Material and Methods:
Using current procedural and technology codes (CPT) codes
this study compared single- institutional data from a high-
volume academic setting to data obtained from the NSQIP
database for one-level ACDF and PLDF procedures per-
formed on adult patients between 2016-2020. Patients were
excluded if they underwent surgery for infection, or tumor.
Demographics and surgical characteristics were collected.
Statistical analysis included either t-test or Mann Whitney U-
test for continuous variables and chi-squared test or Fisher’s
exact test for categorical variables. The institutional cohorts
were propensity matched to the ACS NSQIP cohorts for both
ACDF and PLDF procedures by patient sex, race, age, ASA
class, BMI, smoking status comorbidities. P-values of less
than 0.05 were considered statistically significant. Results:
Following propensity score matching, baseline characteristics
were not statistically different, between our institutional co-
hort and the NSQIP database, suggesting cohort congruency.
Postoperative complication rates also did not differ signifi-
cantly between the matched cohorts. Institutional ACDF
patients had shorter operative times and length of hospital
stays compared to the NSQIP cohort. Notably, the PLDF
institution cohort had a higher 30-day readmission rates than
the NSQIP cohort, while the ACDF cohort had similar 30-day
readmission rates across the institutional and NSQIP cohorts.
However, it is important to note that our institutional 90-day
readmission rate was five times higher in the ACDF cohort and
two times higher in the PLDF cohort comparted to the 30-day
readmission rate of the NSQIP cohort displaying the NSQIP
limitations. Conclusion: The current study describes a rig-
orous comparative analysis of matched NSQIP and

institutional cohorts who underwent ACDF, PLDF at an ac-
ademic institution. This works sought to contribute to a deeper
understanding of the strength and limitations of large data-
bases. Clinician should be advised of the inherent limitations
of large databases while being open to the reliability of these
databases in the context generating hypothesis and setting a
foundation for future prospective and multi-institutional data.
Finally, the current analysis underscores the importance of
capturing long-term follow-up data and the necessity to im-
prove the quality and comprehensiveness of large databases.
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Philip Louie1
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Introduction: Despite the high prevalence of spinal injuries
that occur within the golfing population, little information
exists in the literature on when and how to safely return golfers
to play following a spinal operation. The purpose of this study
is to gain a deeper understanding of when players are able to
return to golf across various levels following spine surgery.
Secondarily, the data obtained in this study can help establish
benchmarks related to ability to return to golf after these
procedures. Materials and Methods: All patients between
18-89 years old that played at least one 18-hole round of golf
per year and underwent a cervical or lumbar laminectomy or
microdiscectomy, 1-level lumbar fusion, cervical disc re-
placement, or anterior cervical discectomy and fusion between
January 2019 and July 2023 were eligible for this study. They
completed a questionnaire, distributed via email, that retro-
spectively assessed varying aspects of the patient’s golf game
before and after their operation [PL2]. Paired two sample t-
tests were used to evaluate the difference in average, self-
reported, club distances (yards) between pre-injury and
6months post-operation as well as between pre-injury and 12+
months post-operation distances for the wedge, 7 iron, 5 iron,
and 3 wood golf clubs. Results: To date, 8 patients have
completed the study. The average age of the enrollees was
64.25 years (range, 51-78). 7 were males and 1 was a female.
All respondents completed the survey 12 or more months post-
operation. 75% (n = 6) of golfers returned to golfing 9 holes on
average between 5-7 months post-operation and 62.5% (n = 5)
of golfers returned to golfing 18 holes on average 5.8-
7.8 months post-operation. 25% (n = 2) of participants who
were greater than 12 months post-operation had not returned
to golfing on a course at all. General trends indicate a near
complete recovery of ability to hit the golf ball by 12+ months
post-operation, however, there is no statistically significant
difference between any of the average distances when
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comparing pre-injury to both post-operation time points.
Conclusions: Early results show that the majority of golfers
who undergo a spinal operation return to playing 18 holes
between 5.8-7.8 months and return to near pre-injury levels of
club distance performance at 12+ months post-operation.
More time and data collection within this investigation will
help better discern whether the timing of this return to play is
safe and how these golf-game metrics differ based on type of
spinal operation the golfer had.

1426
P315: Ergonomics in spine surgery: a
systematic review

Murad Alostaz1, Aiyush Bansal1, Purnima Gyawali1,
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Introduction: Spine surgery is a physically demanding field
that poses several risks to surgeons, particularly with
musculoskeletal disorders. Despite the well-documented
consequences of musculoskeletal injuries endured by sur-
geons, surgical ergonomics in spine surgery has received
limited attention. This systematic review aims to synthesize
existing studies and highlight the significance of ergonomic
considerations for spine surgeons’ well-being and the im-
pact on patient outcomes. Materials and Methods: Fol-
lowing PRISMA guidelines, a comprehensive literature
search was conducted in PubMed and Embase. Studies
focusing on surgeon ergonomics in spine surgery were
selected. Data extracted included study details, surgeon
demographics, ergonomic factors, and outcomes. Qualita-
tive analysis was performed due to the heterogeneous nature
of study designs and criteria. Results: Nine studies met
inclusion criteria. Six studies utilized surveys to explore
physical challenges, prevalence rates of pain, work prac-
tices, and ergonomic tools. Two studies employed opto-
electronic motion analysis to assess spinal angles of the
surgeon during surgery. One study applied video analysis to
scrutinize surgeons’ neck postures during the case. The
results demonstrated a varying prevalence and diverse
presentations of musculoskeletal disorders, varying impact
on surgical performance, and nuanced relationships be-
tween experience, workload, and ergonomic concerns.
Conclusion: This systematic review summarizes the het-
erogenous evaluations of ergonomics in spine surgery.
Understanding ergonomics risks in this population is the
first to working towards the prevention of musculoskeletal
injuries, promoting surgeon well-being, and improving
patient care. Collaborative efforts are needed to integrate
ergonomic considerations into the fabric of spine surgery,
ensuring improved outcomes for both surgeons and
patients.
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Introduction: This study analyzed gender disparities in
faculty rank between orthopaedic subspecialties among cur-
rently practicing orthopaedic surgeons in the USA. A sec-
ondary objective was to examine trends in female
representation across orthopaedic subspecialties over time.
Material and Methods: A cross-sectional analysis of current
academic orthopaedic surgery faculty in January 2023 was
conducted using data from the Doximity database and aca-
demic program websites. Data from 1962 to 2021 related to
gender, academic rank, residency graduation year, and com-
pleted fellowships were collected. Academic rank was cate-
gorized as assistant professor, associate professor, or full
professor with those holding other titles such as instructor,
clinical assistant professor, clinical associate professor, clin-
ical professor or faculty members who were in exclusively
research positions, professor emeritus, and those classified as
affiliated, courtesy, voluntary, or visiting faculty being ex-
cluded. Analyses were conducted based on type and number
of fellowship(s) as well as graduation year. Specifically,
surgeons were categorized as having completed no fellow-
ships, multiple fellowships, or an adult reconstruction, foot
and ankle, sports medicine, spine, trauma, pediatrics, hand,
musculoskeletal oncology, or shoulder and elbow fellowship.
Surgeons who completed multiple fellowships were grouped
together regardless of the combination. Chi-squared analyses
were performed to determine significant changes in female
representation over time, with statistical significance set at p <
0.05. Results: Out of 2,220 orthopaedic surgery faculty,
86.6% were male, and 13.4% were female. The majority were
assistant professors (48.7%), followed by associate professors
(26.3%) and professors (25.0%). Spine (2.22%), adult re-
construction (5.02%), and general orthopaedics (8.11%) were
found to have the smallest overall percentage of faculty po-
sitions held by women whereas pediatrics (27.4%), hand
(21.46%), and oncology (21.05%) displayed the highest
among the subspecialties. Over the past decade, sports
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medicine, adult reconstruction, hand, and pediatrics saw
significant increases in female representation. However, spine,
shoulder and elbow, oncology, foot and ankle, trauma, general
orthopaedics, and multiple fellowship-trained surgeons
showed no significant changes in female representation.
Conclusion: This study highlights ongoing gender disparities
in orthopaedic surgery faculty ranks in the USA. While some
subspecialties have seen improvements in female represen-
tation, others remain male-dominated. Initiatives to promote
gender diversity, enhance female involvement in academic
events, and address gender biases in research are crucial to
achieving gender parity in orthopaedic surgery academia and
practice. Efforts should be made to encourage mentorship and
support for female orthopaedic surgeons, particularly in tra-
ditionally male-dominated subspecialties like spine and adult
reconstruction. Addressing these disparities will not only
benefit female orthopaedic surgeons but also contribute to a
more inclusive and diverse field.
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P317: Incidence of Vitamin D deficiency in
spine patients in Sarawak - A cross
sectional study
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Introduction: Vitamin D Deficiency / Insufficiency is con-
sidered as a worldwide endemic disease with systemic studies
concluding the status of vitamin D deficiency in various parts
of the world and its effects on not just calcium metabolism and
haemostasis, but in immune system modulation as well as its
role in hormone regulation. Vitamin D, one of the essential fat
soluble vitamins, has always been known to be involved in
regulation of overall health via calcium homeostasis and bone
metabolism. A daily recommended supplemental dose of 100 -
800 IU per day, is severely underestimated as most of the
current population is deficient to begin with. We suspect a high
incidence of Vitamin D deficiency in Malaysia despite being
located close to the equator due to lifestyle changes, reduced
outdoor sun exposure and poor nutritional intake. The ref-
erence range was deficient if less then 50 nmol/L, insufficient
if between 50 - 74 nmol/L and sufficient if more then 75 nmol/
L. Material and Methods: Serum 25(OH) Vitamin D levels
were taken and evaluated for all spine inpatient admissions
and some spine clinic patients from February to June 2023.
The results obtained are then reviewed with relation to gender,
BMI, age and pathology. The serum vitamin D levels of 80
spine patients were collected in this study. Results: Out of 80

patients, nearly half of them (49.2%) are vitamin D deficient (<
50 nmol/L) and 22% having insufficient levels of serum vi-
tamin D (50-74 nmol/L). Only 28.8% had levels more then
75nmol/L. In this sample size, female patients (45.86 nmol/L)
have slightly lower average serum 25-OH vitamin D levels
compared to male patients (49.28 nmol/L). Substantial Var-
iations in vitamin D levels can be observed when comparing
different age groups. Teenagers (13-19 years old) had the
lowest average levels at 39 nmol/L, followed by the middle
age (40 - 59 years old) at 55 nmol/L. The adult (20-39 years
old) had the highest at 66nmol/l and elderly (> 60 years old)
was 59 nmol/L. Out of the 4 subgroups of spine pathology
(tumour, degenerative / osteoporosis, infection and trauma),
the latter 3 groups were vitamin D deficient. Patients who are
overweight (BMI 25 - 30), and obese (BMI > 30) show low
levels of serum 25 (OH)D. Among 80 patients, 45% are obese
(BMI > 30) or overweight (BMI 25-30), within these patients,
67% (24 out of 36) have vitamin of less than 74 nmol/L.
Conclusion: The incidence of Vitamin D Deficiency and
Insufficiency among patients with spine pathology makes up
71.2% of the total sample size collected with almost half of
them having serum vitamin D levels of Less than 50 nom/L.
When comparing Gender, male have higher average serum
vitamin D compared to females, but both levels were still
deficient. Obese patients have a higher rate of deficiency.
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P318: The unexpected national COVID
experiment: decrease in elective lumbar
surgery leads to higher incidence of cauda
equina syndrome
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Introduction: Progressive degenerative disorders of the spine
can lead to cauda equina syndrome (CES) in some patients.
Elective surgeries were dramatically reduced during the
COVID-19 pandemic to preserve NHS and ICU beds. We
hypothesized that reduced elective lumbar surgery would lead
to an increased incidence of CES.Material andMethods:We
collected UK hospital episode statistics data from the pre-
COVID era (01 April 2017- 31 March 2020) and the COVID-
19 era (01 April 2020- 31March 2021), for the following ICD-
10 codes: M51.1 (lumbar and other intervertebral disc dis-
orders with radiculopathy), M48.0 (spinal stenosis (main
diagnosis), V33.7 (primary microdiscectomy of lumbar in-
tervertebral disc), V25.9 (unspecified primary decompression
operations on lumbar spine), V25.8 (other specified primary
decompression operations on lumbar spine) and G83.4 (cauda
equina syndrome). Individuals were subdivided according to
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their age and gender, and operations were subdivided into
elective and emergency types. Results: During the COVID era,
elective lumbar surgeries decreased by 44.5% (from 946 to 522)
with a concurrent rise in emergency surgeries by 41.6% (from
1651 to 2349). The total incidence of CES increased by 13.0%
(from 8524 to 9636). Those aged 18-59 experienced an 8.6%
increase in incidence, and those aged 60+ suffered a 17.9%
increase in the incidence of CES. There was a 41.0% decrease in
CES incidence in those aged < 18. Total lumbar surgeries
(elective and emergency) increased by 10.6% during the COVID
era. Conclusion: Elective surgeries significantly decreased
during the COVID era. This led to a 13.0% increase in the
diagnosis of CES, aswell as a 42% increase in emergency lumbar
surgeries. Not operating during the COVID-19 pandemic was an
unusual medical experiment for lumbar degenerative spondylosis
revealing an upsurge in emergency CES surgery in patients > 50
years of age. Older adults are more likely to develop CES as a
result of spinal degeneration (i.e., spinal stenosis), and therefore
this is the demographic most likely to benefit from elective
surgical intervention. This can explain the larger increase in CES
incidence seen in > 50 year olds in this study. Inferences can be
made about the importance of early surgical intervention in
lumbar degeneration, particularly in those aged 50 and over.
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Introduction: This passage discusses the distinction between
Spinal Cord Injury (SCI) and Traumatic Spinal Injury (TSI),
emphasizing that SCI specifically involves damage to the spinal
cord resulting in neurological deficits and paralysis. TSI en-
compasses a wider range of spinal injuries, including damage to
bones and ligaments, often caused by various traumatic events.
The lack of comprehensive data, especially in low and middle-
income countries, hinders understanding the global burden of
TSI, hindering prevention efforts and medical care. Knowledge
of injury patterns and causes is vital for prevention. The study
focuses on demographics, injury severity, incidence, and causes
in South India, highlighting regional variations. Material and
Methods: This study took place at Tejasvini Hospital and SSIOT
in Mangalore and focused on patients with traumatic spine
fractures. The research had a sample size of 190 and was
conducted from January 2019 to May 2022. It included patients
over 18 years old with traumatic spine fractures, excluding those
with pathologic fractures. Fractures were classified using ra-
diographs and sometimes CT scans, following the AO classifi-
cation system. Neurological assessments were done using the
AIS, with prospective and retrospective data collection methods.
Data analysis was carried out using Microsoft Excel, Word, and

SPSS, and all assessments were performed by a single observer.
Results: The study revealed that 66% of the patients with
vertebral fractures were male, which differed from the global
male-female ratio of 3.8:1, possibly due to fewer female pro-
fessionals and drivers in India. High-energy accidents were more
common among males, while females mostly had low-energy
injuries, resulting in Type A fractures. Falls from height were the
leading cause of spine fractures, followed by road traffic acci-
dents. Unlike developed countries, sports-related injuries were
not observed in this study, reflecting lower sports participation
rates in India. Our data showed that there is no specific asso-
ciation between the mechanism and cervicothoracic and thor-
acolumbar fracture. Cause of themajority of the fractures was fall
from height (73.7%/140 patients) and amongst which 55% (77
patients) fracture were at Thoracolumbar junction, involving T12
and L1 and only 2 patients fractures were having fracture cer-
vicothoracic junction (C7 and T1). Amongst 40 patients with
RTA, 25 patients sustained injury to thoracolumbar junction and
no fracture at cervicothoracic junctional vertebrae. Thor-
acolumbar junction fractures were predominant, especially in
falls from height. Associated injuries were common, with ex-
tremity injuries being the most frequent. Neurological deficits
were found in 29% of patients, with Type B and C fractures
having a higher incidence.Conclusion:The study highlights that
spinal injury demographics in India differ notably from devel-
oped countries. There’s a higher proportion of males, complete
spinal cord injuries, and cases resulting from falls from heights
and road traffic accidents involving two-wheelers. Falling from
heights, particularly in the coastal belt of southern India where
toddy tapping is a common profession, is a prevalent cause. This
is due to the lack of proper protective equipment for those in such
professions. The higher incidence of complete injuries and fewer
cervical injuries underscores the urgent need for improved
prehospital and acute care services. A large multicentric study is
warranted to validate and expand on these findings, informing
targeted prevention programs.
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P320: The impact of coexisting substance use
disorder on perioperative outcomes in
patients undergoing lumbar spinal fusion: an
analysis of the National Inpatient
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Introduction: Substance use disorders (SUD) hold a prom-
inent position in global public health concerns and are
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associated with substantial societal and personal costs. Despite
a significant increase in prevalence of patients with coexisting
painful spinal conditions and SUD in recent years, peri-
operative outcomes and protocols to manage this emerging
population are poorly characterized. This study aimed to
explore the impact of comorbid SUD on lumbar spinal fusion
outcomes. Materials and Methods: A retrospective analysis
using National Inpatient Sample administrative data between
2009 and 2020 was carried out. Patients who underwent
elective lumbar spinal fusion were identified using the In-
ternational Classification of Diseases, Ninth Revision code.
SUD was defined according to the Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition. Variables collected
included patient demographics, medical comorbidities, hos-
pital characteristics, length of stay (LOS), perioperative
complications, and total hospital charges. Univariate followed
by multivariate logistic regression was performed. Results: A
total of 2,877,241 lumbar spinal fusion patients were included,
with 470,577 (16.4%) had a history of SUD. On multivariate
analyses, patients with a history of SUB had higher risk of
respiratory complication (OR = 1.21, 95%CI = 1.16-1.27, p <
0.001), greater mechanical injury (OR = 1.21, 95%CI = 1.13-
1.29, p < 0.001), greater fusion disorder (OR = 1.34, 95%CI =
1.27-1.42, p < 0.001), less neurological injury (OR = 0.90,
95%CI = 0.83-1.02, p = 0.029), lower rate of wound com-
plication (OR = 0.90, 95%CI = 0.83-0.98, p = 0.027), less
hematoma (OR = 0.95, 95%CI = 0.93-0.98, p = 0.006), shorter
LOS (odds ratio [OR] = 0.12, 95% confidence = 0.07-0.16, p <
0.001), and less routine discharge (OR = 0.92, 95%CI = 0.90-
0.93, p < 0.001). Conclusion: This nationally representative
study of inpatients in the USA provides evidence that coex-
isting SUD in patients undergoing lumbar spinal fusion in-
creased the risk of respiratory complication, mechanical
injury, fusion disorder, and nonroutine discharge. Develop-
ment of a protocol focusing on patient-led care plans, adequate
pain management, and identification of support network may
contribute to better clinical outcomes.
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Introduction: During the pandemic there was an explosion in
the use of Social Media as a conduit between doctors and
patients. Our aim was to study if after the pandemic ended, this
tendency remained. Material and Methods: Prospective,
transversal descriptive study. We performed an online survey
trough google forms (Google Corp., LA). This survey was

designed using the Delphi method by a committee of Spine
surgeons (Orthopedic surgeons). We measured demographic,
academic, social traits and social media platforms used (In-
stagram (Meta platforms inc., CA), TikTok (ByteDance, Ch),
Twitter (X Coro, DW), Youtube (Youtube, CA)) There were
two cohorts named 2020 and 2023. The same survey that had
been sent in 2020 was resent to the same cohort of orthopedic
surgeons in 2023. The survey was sent by email and by
WhatsApp (Meta platforms inc., CA) Statistical analysis was
performed using paired samples t-student test (p < 0.05).
Results:We analyzed 898 answers. 60.5% were females. The
most frequent age groups were the 36-45 years old (37.3%),
followed by the 25-35 years old (35%), 46-55 (12.6%), 56-65
(7.2%) and > 65 (4%) (p = 0.002). Considering specialization,
43.4% were subspecialists, 43.2% specialists and 13.3% were
residents. 32.4% had a professional account on social media in
2023 and in 31.7% 2020 (p = 0.509). In 2020 orthopedic
surgeons that used social media were 40%, decreasing to 31%
in 2023 (p = 0.003). Women used fewer social media than men
in 2020 (46.4% versus 53.6%); women increased their usage
in 2023 (56%; p < 0.001), but remain less than men (67.3%;
p = 0.021). The most used platforms are Instagram (p = 0.026),
tiktok (p = 0.029), twitter (p = 0.001), and youtube (p = 0.001).
Doctors who work in a private practice use more social media
than those in public hospitals both in 2020 and 2023 (74% /
66% versus 65%/63%; p = 0.287). Subspecialists are the only
groups that increased their use of social media post pandemic
7% in 2020 versus 9% in 2023 (p < 0.001). Since 2020, the
practice of telemedicine decreased (46.4% 2020, 32.7% 2023;
p < 0.001). The use of social media is more frequent among
those who use telemedicine regularly (p <0 .001) and those
who started their digital profile during the COVID-19 pan-
demic (p < 0.001). The use of social media is considered a
positive aide among those who use social media in their
practice (p < 0.001), those who don’t use social media con-
sidered it detrimental (p < 0.001). Conclusion: The use of
social media in orthopedic surgery remained stable after the
end of the COVID-19 pandemic, about 30% of doctors have a
digital profile, however the use of telemedicine decreased.
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Introduction: Surgically treated spinal infection represents a
major burden on the spine service. We present a retrospective
case series of patients who was treated surgically for spinal
infection. Material and Methods: A search was done in the
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local database of a single tertiary center in Malaysia from 1
July 2021 to 30 June 2023 for operatively treated spinal in-
fection and the data was collected and tabulated on analyzed
using Google sheets. Results: 56 patients whose average age
was 54.3 years old ranging from 7 to 76 years old with 27
males and 29 females. 60.7% was pyogenic infection while
39.2% was tuberculous infection with 9 smear positive and 13
smear negative. 21.4% presented with neurological deficit.
Tuberculous infection more commonly involved the thoracic
and thoracolumbar junction (21.4%) while pyogenic infection
more commonly involved the lumbar and thoracolumbar
junction. 33.9% were more than 65 years old. 21.4% had
pyogenic infection and 12.5% had tuberculous infection. Both
pyogenic and tuberculous infection affects 2 levels with 21
and 12 respectively while only 2 cases involved more than 3
levels. 35 cases underwent anterior (2) and posterior (33)
instrumentation while 37.5% had no instrumentation done.
Conclusion: Surgically treated spinal infection continues to
represent a major burden to the overall spine service in this
country. Tuberculosis represents a significant proportion of
cases in the community and must continue to be given special
attention. A larger proportion of patients required posterior
instrumentation reflected the workhorse of surgical manage-
ment of spinal infection.

2433
P323: Epidemiological study of the
prevalence of low back pain in spine surgeons
in Brazil

Luiz Claudio Rodrigues1, Fernanda Andrea Navarro2,
Rodrigo Nakao2, Nathalia Adelina Pereira1, Luiz Phelipe
Tavares Rodrigues1

1Orthopedic Surgery, Santa Marcelina University of Medicine, São
Paulo, Brazil
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Introduction: Occupational low back pain is the largest single
cause of work-related health disorders (37% of low back pain is
attributed to occupational risk factors) and absenteeism (re-
sponsible for large economic losses), being responsible for
approximately a quarter of disability cases. premature and
temporary or permanent work incapacity.3,5 In the USA, ap-
proximately 149 million working days are lost every year
because of low back pain, with a total indirect cost of US$100 to
200 billion per year, through loss of salary, productivity, legal
and life insurance expenses. Material and Methods: Objec-
tive: To determine the prevalence of low back pain in spine
surgeons. Method: A non-randomized quantitative cross-
sectional clinical study was carried out on a sample of 95
spine surgeons in Brazil, using the Oswestry and visual ana-
logue pain scales, in addition to a structured questionnaire to
characterize the research participants. Results: Among the

studied population, 69.5% were orthopedists and 30.5% were
neurosurgeons and the average age of the sample was 46 years
(±10.6), with neurosurgeons being older than orthopedists. In
relation to BMI, the majority (77.8%) were overweight and
obese and seventy-six percent performed physical activity. The
prevalence of low back pain was 58.9%. No relevant differences
were found in the time spent weekly in surgeries, between those
who had low back pain and those who did not (p = 0.364). The
average pain intensity was 2.0 (SD= 2.2), being statistically (p =
0.025) higher in orthopedists (2.3) when compared to neuro-
surgeons (1.3). Regarding the ODI score, 98.2% of surgeons
had minimal disability (0-20%) for daily activities.Conclusion:
In general, the present study concluded that the prevalence of
low back pain in spine surgeons is high and that most indi-
viduals have a mild inability to carry out daily activities.
However, the study was not able to correlate the time spent in
weekly surgeries with the prevalence of low back pain.

2470
P324: Risk factor associated with unplanned
surgical reoperations after spine surgery:
joint analysis of time-to-event and
latent classes

Julio Roberto Pérez Oliva1, Carla Garćıa-Ramos1,
Alejandro Reyes-Sánchez1, Luis Migue Rosales
Olivares1, Armando Alpizar1, Baron Zarate-Kalfopulos1,
Omar Irving1, Fernando Reyes Tarrago1

1Spine Surgery, Instituto Naciona de Rehabilitación Luis Guillermo
Ibarra Ibarra, México City, Mexico

Introduction: Unplanned reoperations (URs) after spine sur-
gery constitute a highly undesirable outcome for everybody:
increase patient morbidity and mortality, increase length of
hospital stays and costs with no improvement in outcomes, and
decrease access to care. Accordingly, preventing revision spinal
surgery is a matter of cardinal significance for spine surgeons,
their patients, and the healthcare system. Furthermore, reop-
eration rates after elective surgery have become established
quality measures across multiple subspecialties, making it an
important metric in evaluating and monitoring a hospital’s
ability to provide safe and efficient care. A better understanding
of the risk factors behind URs and their time of occurrence is
warranted to approach decreasing its incidence. Either through
risk factor modulation, better allocation of perioperative care or
proper patient selection for elective procedures, shedding light
as to why URs occur and how they can be prevented is of the
utmost importance to improve surgical outcomes and prog-
noses. Material and Methods: Study Design. Retrospective
single-center review of hospital administrative data. Objective.
To investigate the risk factors for unplanned reoperation (UR)
after spine surgery. Subgroups of patients who underwent spine
surgery with different unplanned reoperation-free survivorship

536S Global Spine Journal 14(4S)



were estimated by way of a finite mixture of Cox proportional
hazard models. Any spine reoperation (or death) was defined as
a “terminal event”. We performed a retrospective cohort study
of consecutive patients at the National Institute of Rehabilitation
(Mexico) from January 2005 through December 2018. De-
mographics, comorbidities, region intervened (complexity) and
preoperative laboratory results, were used to profile patients
with different reoperation-free survivorship. Results: The
analysis was completed on 1,529 patients with a mean follow-
up of 7 years. Actuarial (Kaplan–Meier) estimates reveal rates
of UR at 1 month,1, 3 and 5 years of 3.7%, 5.8%, 7%, and 8%
respectively. The mixture modelling suggests two classes of
patients that we can identify as “healthy” and “not-so-healthy”,
the latter with significantly larger probabilities to encounter
patients with diabetes, hypertension, smoking, ASA II, and
bleeding over 300 ml in operations of over 4 hours of duration.
The healthier group facing the lesser hazards of UR, which
translates into a difference of 6.6 percentual points by the tenth
year after the index spinal surgery. Conclusion: Patients with a
vertebral compression fracture and those that require multilevel
surgery should be counseled on the elevated risk of re-
intervention associated with spine surgery.

Imaging
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P325: Usefulness of side-bendings RX for
fusion levels selections in adolescents
idiopathic scoliosis

Sof́ıa Frank1, Lucas Piantoni1, Rodrigo Remondino1,
Eduardo Galaretto1, Mariano Noël1, Boris Falconi1,
Carlos Tello1

1Spine Disease Unit, Hospital de Pediatŕıa Juan P. Garrahan,
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Introduction: Adolescent idiopathic scoliosis (AIS) is a spinal
deformity that affects the axial, coronal, and sagittal planes and
changes over time. Among the traditional methods to evaluate the
structurality of the curves, Cobb angle measurements in side-
bending radiographs (SBR) has been described. Flexibility of the
curve greater than 25° in the coronal plane in the SBR is one of the
criteria defining curve structurality in the Lenke classification.
Although it does not directly provide information on fusion levels,
the classification of the curve type implies which regions should
be included in the instrumentation and those regions that should
be left unfused. The objective was to evaluate the usefulness of
SBRs in patients undergoing AIS surgery to determine fusion
levels. Material and Methods: An original electronic survey
with images of eight AIS patients was sent to 16 surgeons ex-
perienced in the treatment of spinal deformity. In the first section
of the survey the participants were asked to indicate if they
routinely request SBR as well as to indicate the proximal (UIV)

and distal (LIV) fusion levels based on anteroposterior (A-P) and
lateral radiographs of the spine. In the second section of the same
survey, both SBR were added and they were again asked to
indicate the fusion levels. Results: All 16 surgeons surveyed
completed the entire questionnaire in which they analyzed eight
patients with 18 curves. Fifty-six percent felt that SBR are useful
to define fusion levels. Five surgeons had a kappa coefficient of
0.81 to 1 indicating almost perfect agreement for selection of
fusion levels with and without SBR, three had substantial
agreement, five had moderate agreement, two had fair agreement,
and only one participant had insignificant agreement. Conclu-
sion:Our results and those of other authors suggest that it may not
be necessary to use imaging studies to assess flexibility in all AIS
patients to select fusion levels. Nevertheless, further studies are
needed to determine which curve patterns would benefit from
their use and in what cases SBR may be avoided.

134
P326: Facet joint morphology and tropism in
adolescents: association with lumbar disc
herniation and spondylolysis

Yoshihiro Ishihama1,2

1Tokushima University Graduate School, Japan
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Introduction: Facet tropism is an older concept, but has recently
seen a resurgence of interest. There have beenmany reports on the
relationship between facet tropism and various degenerative
diseases of the lumbar spine. However, most conclusions re-
garding facet tropism have been based on the results of studies
that have evaluated this parameter only in the axial plane, studies
that have been performed in middle-aged or elderly patients.
There is limited information on facet joint asymmetry in the
sagittal plane in adolescents. This study was performed to elu-
cidate the bidirectional characteristics of the facet joints in ado-
lescents. Material and Methods: The orientation of all lumbar
facet joints was measured in the axial and sagittal planes on
computed tomographic images for 191 patients with low back
pain. The patients had a mean age of 15 (range 8-20) years and
were divided into four groups according to age (< 15 or ≥ 15
years) and sex. The facet joint angle and tropism rate were
compared among the groups. Facet tropism was defined as a
difference in bilateral angle of > 10° in the axial plane and >5° in
the sagittal plane. The association of facet tropism with disease
was investigated further by analyzing facet joint orientation and
the incidence of facet tropism in 116 patients with single-level
lumbar disease using one-way analysis of variance followed by
Tukey’s test or the Games-Howell post hoc test for facet ori-
entation and theKruskal-Wallis test followed byBonferroni’s post
hoc test for facet tropism.Results: Facet tropism was observed in
8.7% of axial views and 7.5% of sagittal views. Facet tropismwas
found most often in the lower lumbar spine in the axial plane and
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in the upper lumbar spine in the sagittal plane. The incidence of
axial facet tropism was significantly higher in male patients
aged ≥ 15 years than in female patients aged < 15 years, especially
at L4/5. Facet joint morphology in the axial plane was more
coronal at L3/4 and L4/5 in male patients ≥ 15 years than in
those < 15 years but remained unchanged in female patients at
around 15 years of age. Facet joint morphology in the sagittal
plane was unchanged at around 15 years of age in both sexes.
Axial facet tropism was found at L4/5 in 55.6% of patients with
herniated nucleus pulposus and at L5/S1 in 25.9%. There were no
significant findings with regard to sagittal facet tropism in patients
with lumbar spondylolysis or those with herniated nucleus pul-
posus. However, there was a significant difference in sagittal facet
orientation in patients with spondylolysis at L5. The facet angle
was significant larger in patients with L5 spondylolysis, indicating
that these patients had vertically oriented facet joints at L3/4 and
L4/5.Conclusion: The facet tropism rate in adolescents is similar
in the axial and sagittal planes. Facet tropism and specific
morphology may be related to lumbar disc herniation and
spondylolysis in this age group.

359
P327: A new comprehensive MRI
classification and grading system for
lumbosacral central and lateral stenosis:
clinical application and comparison with
previous systems

Marco Manzetti1, Paolo Spinnato2, Miriana Petrera2,
Anna Parmeggiani2, Giovanni Viroli1, matteo traversari1,
Alberto Ruffilli1, Marco Miceli2, Cesare Faldini1
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Introduction: Lumbar spine stenosis consists in the reduction of
the space available for the neuronal and vascular elements of the
lumbar spine, mostly because of degenerative changes (arthritis
and degenerative disc disease). Depending on the anatomical
position, lumbar spine stenosis may affect the central canal, the
foramina, the lateral recess, or any combination of the previous.
Low back pain, radicular pain, neurogenic claudication, and
sensory or motor deficits in the lower extremities are common
symptoms of this condition, generating varying degrees of dis-
ability. Many radiological parameters and morphologic MRI
classification have been proposed to better define lumbar spine
stenosis, but any correlation between radiologic parameters and
symptomatology remains a debated topic. Thus the aim of the
present work is to propose a new MRI grading system, with
qualitative assessment of the cause of stenosis and a quantitative
clinical score assessment in order to evaluate the association
between symptoms and MRI findings. Material and Methods:

The proposedMRI system consists of a severity grading scale for
central and lateral (recess and foraminal) stenosis, together with
the indication of the main causes of the disease (disc, arthritis,
epidural lipomatosis and a combination of these conditions). The
systemwas applied to a cohort of patients from a single institution
in the last two-years. Two radiologists with different experience
evaluated all the MRIs to determine intra- and inter-observer
reliability. Two orthopedic surgeons evaluated all patients and
provided a grading system for central and lateral stenosis clinical
scores (CS-CS and LS-CS) based on patients’ symptoms. Lastly,
the most used previousMRI systems have been applied, and their
performances have been compared to the new proposed system.
Results: One hundred and eighty-eight patients have been in-
cluded in this study (92 females - mean age 61.3 ± 8.7 years old).
A high intra-observer agreement for the assessment of central
stenosis, foraminal stenosis, and lateral recess stenosis was found
(weighted Kappa values: 0.939, 0.948 and 0.954 respectively).
The inter-observer agreement was high for central stenosis and
foraminal stenosis and was substantial for lateral recess stenosis
(weighted Kappa values: 0.868, 0.832 and 0.638 respectively).
The grading system revealed a strong association with CS-CS for
both readers, with Goodman and Kruskal’s gamma index (with
95% confidence interval) of 0.678 (0.533-0.809) and 0.605
(0.459-0.750), respectively. The association with MRI grading
and LS-CS resulted to be moderate for foraminal stenosis and the
concomitant presence of foraminal and lateral recess stenosis,
with Goodman and Kruskal’s gamma index of 0.333 (0.120-
0.552) and 0.296 (0.096-0.5), respectively. A weak association
was found between lateral recess grading alone and LS-CS with
gamma index of 0.102 (0.193-0.397). The proposed grading
system showed a good association with clinical symptoms,
compared with previous systems, both for CS-CS and for LS-CS.
Conclusion: A standardized grading system for lumbar spine
stenosis that includes all of the major contributing factors (in-
cluding disk, arthritis and lipomatosis), for the central canal,
lateral recess, and neural foramina and could be useful and
practical tool for defining the stenosis, lowering inter-observer
variability, and potentially directing the various treatment options.
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P328: Prospective cohort study investigating
the impact of muscle degeneration in low
back pain after lumbar decompression

Pedro Henrique Couri1, Alberto Gotfryd1, Eliane
Antonioli1, Mario Lenza1, Adham Castro2, Frederico
Miranda2, Eduardo Baptista2
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Introduction: The main reason for surgical procedures in
the lumbar spine is nerve compression associated with
radiculopathy or neurogenic claudication. Lumbar surgical
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decompression is effective to relieve neurogenic pain and
restore walking ability [1-5]. However, the presence of
associated preoperative low back pain (LBP) in patients
with neurological symptoms is not uncommon, and its
management is still controversial [6-9]. Chronic dys-
functions, such as atrophy and muscle fat replacement of
the main spine muscles, are related to pain intensity. These
dysfunctions can be identified and measured by means of
magnetic resonance imaging (MRI), as muscle fat infil-
tration and reduction of muscular cross-sectional area [7-
18]. The primary objective of this study is to correlate the
degree of muscle degeneration with the presence of LBP
before lumbar decompression surgery. The secondary
objectives are evaluations of the impact of different sur-
gical techniques in muscle degeneration, as well as of the
association of pain, disability, quality life and psycho-
social factors during recovery after lumbar decompression
surgery. Material and Methods: This prospective cohort
will include individuals older than 18 years, who under-
went surgical lumbar decompression. Radiographic exams
and MRI examination will be performed before surgical
procedure. Changes in scores of pain [10], kinesiophobia,
psychosocial risk prognosis [11-13], perception of im-
provement, anxiety, depression [13], disability [14] and
quality of life [15] will be measured at baseline, 3, 6 and
12 months of follow-up. The primary outcome will be
evaluation of the intensity of LBP. This study protocol
complies with the guidelines of the Strengthening the
Reporting of Observational Studies in Epidemiology
(STROBE) [16]. Study design: A single center prospective
cohort. Inclusion criteria

· adults aged 18 years and older;
· symptoms of lumbosacral neural compression (radi-

culopathy or neurogenic claudication);
· failed conservative treatment for, at least, 6 weeks;
· undergoing surgery for neural decompression (discectomy

and/or foraminotomy and/or hemilaminectomy);
· with preoperative MRI image.

Exclusion criteria

· need for lumbar fusion;
· spondylolisthesis > Meyerding Grade I [19];
· deep infection requiring surgical debridement;
· patients submitted to lumbar facet rhizotomy;
· active rheumatologic disease, including seronegative

arthropathies;
· reoperation.

Results: We reported reductions in ODI score means in
postsurgical estimates from baseline in patients with and

without fat infiltration (p < 0.001 in all comparisons), and
significant reductions in mean ODI scores at 3-, 6- and 12-
months postoperative estimates from baseline in patients
with and without fat infiltration (p < 0.05 in all compar-
isons). Recruitment Start Date: January/2020. Recruit-
ment Estimated End Date: December/2022. Status:
Recruiting. Conclusion: According to partial statistical
reports, there is a suggestion that patients with less fat
infiltration have less low back pain and less disability
during serial postoperative evaluations, considering ODI
scores.

873
P329: Computed tomographic morphologic
analysis of cervical spine and considerations
of parameters for pedicle screw placements
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Introduction: Cervical pedicle screw fixation is a tech-
nically demanding procedure because of risk of damage to
surrounding neurovascular structures. Understanding
morphology of cervical spine would reduce the risk of
catastrophic complication of neurovascular injury. The
aim of the study was to understand morphology of cervical
spine anatomy and parameters by using Computed To-
mography Scan. Material and Methods: This is a ret-
rospective observational study. 26 patients underwent
cervical spine CT scan in our institute between 1st Jan 2021
to 30th June 2021. On reconstructed CT scan images
various parameters were calculated. Dimensional param-
eters like Outer Pedicle Width (OPW), Inner Pedicle Width
(IPW), Outer Pedicle Height (OPH), Inner Pedicle Height
(IPH), Pedicle Axis Length (PAL), Lateral Pedicle Dis-
tance (LPD), Superior Pedicle Distance (SPD) and An-
gular parameters includes Pedicle Transverse Angle
(PTA), Pedicle Sagittal Angle (PSA). Results: Total
numbers of 260 pedicles were measured in this present
study. The mean pedicle diameters were increasing from
C3 to C7. The male patients had larger diameter of pedicles
compared to females. Pedicle Axis Length which can be
consider for maximum possible screw length was ranging
from 29 mm to 32 mm. Lateral pedicle distance was
ranging from 1mm to 3 mm. The PTA was wider in upper
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(C3, C4 – approx. 46-47) and lower cervical vertebrae
(C7- approx. 44-45) while it was more acute in mid cer-
vical vertebrae (C5, C6- approx. 49). The PSA changed
from upward inclination at upper cervical spine to the
downward inclination at lower cervical spine. Conclu-
sion: This study has demonstrated that cervical vertebra
has variable pedicle size and angular parameters. To en-
hance the safety of cervical pedicle screw insertion pre-
operative CT scan should be performed to understand the
morphology and trajectories for screw insertion.

1099
P331: Application of a deep learning model
for sagittal alignment and instability
measurement in cervical spine radiographs

Huajiang Chen1

1Orthopedics, Shanghai Changzheng Hospital, Shanghai, China

Purpose: To automatically measure sagittal alignment and
evaluate the instability of cervical spine by measuring the
segmental Cobb angle and horizontal translation of cer-
vical spine on lateral cervical X-rays, a deep-learning
model was proposed and the reliability and accuracy
were evaluated. Methods: ATCD net model as the core of
the deep-learning model was proposed to separately detect
and segment all vertebral bodies on lateral cervical X-rays,
and the segmental Cobb angle and horizontal translation of
cervical spine were measured from the output of the CNN
model. The Cobb angle on 1126 lateral cervical X-rays and
segmental Cobb angle and horizontal translation from 448
paired X-rays from Picture Archiving and Communication
Systems (PACS) were measured automatically using a
deep-learning model, the reliability, accuracy of the deep-
learning model were fully evaluated, and two experienced
observers separately measured Cobb angle and instability
on the aforementioned X-rays manually. Results: For
manual measurement of the Cobb angle on cervical plains,
the intraclass correlation coefficient (ICC) analysis was
calculated. The intra-observer coefficient of the two ob-
servers both was > 0.98, and the inter-observer coefficient
in twice interval measurements was both > 0.98. The mean
absolute differences (MAD) were both 1.55°and 1.71°.
For deep learning method, the network achieved MAD
at level of 1.9°and 2.0° respectively when measuring
digital images and films. Using the value of segmental
Cobb angle in manual measurements > 11° or horizontal

translation >3.5mm as a reference standard for cervical
instability, the deep learning method achieved a high level
of sensitivity (99.4%) and specificity (97.4%) for diag-
nosing cervical spine instability on X-rays.Conclusion:
Measurement of sagittal alignment and evaluation of in-
stability of the cervical spine by measuring the segmental
Cobb angle and horizontal translation on lateral cervical
X-rays, a deep-learning method was proposed and dem-
onstrated excellent reliability and accuracy in angulation
and good sensitivity and specificity in detecting cervical
instability.
Keywords: X-ray images; neurol network; deep learning;
sagittal alignment; instability
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Lumbar spine magnetic resonance imaging (MRI) is a
critical diagnostic tool for the assessment of various
spinal pathologies, including degenerative disc disease,
spinal stenosis, and spondylolisthesis. The accurate
identification and quantification of the dural sack cross-
sectional area are essential for the evaluation of these
conditions. Current manual measurement methods are
time-consuming and prone to inter-observer variability.
Our study developed and validated deep learning models,
specifically U-Net, Attention U-Net, and MultiResUNet, for
the automated detection and measurement of the dural sack
area in lumbar spine MRI, using a dataset of 515 patients with
symptomatic back pain and externally validating the results
based on 50 patient scans. The U-Net model achieved an
accuracy of 0.9990 and 0.9987 on the initial and external
validation datasets, respectively.
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The Attention U-Net model reported an accuracy of 0.9992
and 0.9989, while the MultiResUNet model displayed a re-
markable accuracy of 0.9996 and 0.9995, respectively. All
models showed promising precision, recall, and F1-score
metrics, along with reduced mean absolute errors compared
to the ground truth manual method.
In conclusion, our study demonstrates the potential of
these deep learning models for the automated detection
and measurement of the dural sack cross-sectional area in
lumbar spine MRI. The proposed models achieve high-
performance metrics in both the initial and external
validation datasets, indicating their potential utility as
valuable clinical tools for the evaluation of lumbar spine
pathologies. Future studies with larger sample sizes and
multicenter data are warranted to validate the generaliz-
ability of the model further and to explore the potential
integration of this approach into routine clinical practice.
Keywords: lumbar spine MRI; dural sack cross-sectional
area; deep learning; automated detection; spinal patholo-
gies; image segmentation; spine surgery; quantitative mea-
surement; clinical application
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Introduction: Cervical radiculopathy due to nerve root
compression and/or irritation could lead to pain to the
upper limbs, being spondylosis and disc herniation the
most frequent etiologies. The most affected nerve roots are
C6 and C7. When the MRI cannot be performed or if the
result is not conclusive, Computerized Tomography (CT)
Myelogram is suggested as an alternative, even though it
has been reported to have risks such as high radiation dose.
It is on this specific issue that dynamic MRI (in flexion and
extension) could be a useful alternative as it can even
reproduce the dynamic effects of the spinal pathology.
There have been publications backing up its utility in
degenerative cervical myelopathy (DCM), but there are
not any reports of its usefulness in foraminal stenosis. The
purpose of this study is to compare the foraminal size in
static MRI with dynamic imaging in patients with clinical
findings compatible with cervical radiculopathy and to
determine if it is a useful tool for the diagnosis in this
pathology. Material and Methods: We performed a

retrospective revision of patients that consulted at our
center, Hospital del Trabajador, (Santiago, Chile) from
January 2010 to January 2021 presenting clinical findings
compatible with cervicobrachialgia and that have been
studied with both static and dynamic MRI with no more
than 30 days apart from each imaging examination. This
study includes 80 patients, measuring in millimeters (mm)
the foramina, preforaminal spaces between C3-C4 to C6-
C7 in the axial view, as well as de diameter of the spinal
canal and the spinal cord in the sagital view in neutral,
flexion and extension positions of the neck while per-
forming these MRI studies. Pearson’s correlation (“r”) and
p value where used, comparing neutral-extension and
neutral-flexion for each of the measurements analyzed
with these patients. Results: There was a difference in the
foramina size and preforaminal space while comparing
static and dynamic MRI in the axial view, though it had no
statistical significance. There was no statistically signifi-
cant difference between foramina diameter and prefor-
aminal space. The “r” value was smaller or equal to 0,001
for all those cases. Conclusion: Even though there was a
difference in foramina size in the axial view while com-
paring static and dynamic MRI, these do not have a sig-
nificant statistical difference. We found the foramina in the
higher cervical levels become smaller in diameter in
flexion, while the foramina in lower cervical levels di-
minish their diameter in extension, but not as significantly
different to consider the dynamic MRI as a diagnosis tool
for patients with cervical radiculopathy. In the sagittal
view, we observed a statistically significant difference
when comparing the spinal canal diameter in neutral po-
sition, compared with on the C4-C5 to C6-C7 segments,
confirming what has been described in previous studies,
reinforcing that Dynamic MRI is a useful for the diagnosis
of DCM. Further studies with a higher number of patients
and healthy control group or cadaveric specimens should
be performed to review more in depth this topic.
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P334: Obturator-inlet and iliac oblique views:
fluoroscopy-guided technique for safe iliac
screw placement
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Introduction: There are many described techniques for
the placement of posterior iliac screws for extension of
lumbar posterior spinal instrumentation to the pelvis,
including freehand technique, guidance under the
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“teardrop”, and guided CT navigation. However, each one
has its limitations. Most notably, while it is a great con-
firmatory view, the teardrop view cannot be used practi-
cally to guide iliac screw placement as the fluoroscopy unit
is in the way with the trajectory of the screw preparation
tools. As such, we describe an alternative technique for
fluoroscopic guidance of iliac screw placement utilizing
the obturator inlet (OI) and iliac oblique (IO) views to
visualize the entire supraacetabular corridor as well as a
detailed review of how to obtain and interpret these views
for safe iliac screw placement. The OI view is used to
guide the medial-lateral screw trajectory and the IO view is
used to guide the cranial-caudal screw trajectory.Material
and Methods: A detailed review of our fluoroscopic
technique is presented including how to obtain and in-
terpret these views for safe iliac screw placement is to be
presented. Patient charts of all patients undergoing OI-IO
fluoroscopically guided iliac screw placement at an aca-
demic level 1 trauma center using the described technique
between January 2019 and March 2022 were reviewed
with screw length and bony breaches are reported. Re-
sults: 12 patients underwent posterior lumbopelvic fixa-
tion with a total of 23 screws placed via either open or
percutaneous technique. The mean screw length was
96.5 mm (Range 80 - 110, standard dev 7.75). There were
no recorded breaches or re-cannulation attempts. Con-
clusion:We show how the OI-IO technique is a much more
convenient alternative to placement of iliac screws as
compared to the obturator outlet oblique (“teardrop” view)
which necessitates that the C-arm be in line with instru-
ments being placed and additionally does not rely on
navigation. These described views can be used to safely
place long screws with either open or percutaneous
techniques and with either the posterior superior.
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P335: Lumbar dorsal root ganglion
displacements between supine and prone
positions are small when evaluated with
3D MRI
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Introduction: Pre-operative lumbar spine MRI is usually
acquired with the patient supine, whereas lumbar spine
surgery is most commonly performed prone. For MRI to
be used reliably and safely for intra-operative navigation
for foraminal and extraforaminal decompression, the

magnitude of dorsal root ganglion (DRG) displacement
between supine and prone positions needs to be under-
stood. Materials and Methods: A prospective study of a
degenerative lumbar spine cohort of 18 subjects indicated
for lumbar spine surgery. Three-dimensional T2-weighted
fast spin echo and T1-weighted spoiled gradient echo
sequences were acquired on 3 Tesla MRI. Displacement
and cross-sectional area (CSA) of the bilateral DRGs at 5
motion levels (L1-2 to L5-S1) were determined via 3D
segmentation by 2 independent evaluators. Wilcoxon
rank-sum tests without correction for multiple compari-
son were performed against hypothesized 1-mm absolute
displacement and corresponding 24% CSA change. Re-
sults: DRG mean absolute displacement was < 1 mm (p >
0.99, mean = 0.707 mm, 95% confidence interval (CI) =
0.659 to 0.755 mm), with the largest directional dis-
placement in the dorsal-to-ventral direction from supine
to prone (mean = 0.141 mm, 95% CI = 0.082 to
0.200 mm). Directional displacements caudal-to-
cephalad were 0.087 mm (95% CI = 0.022 to
0.151 mm), and left-right were -0.030 mm (95%CI =
-0.059 to - 0.001 mm). Mean CSA change was within 24%
(p > 0.99, mean = -8.30%, 95% CI = -10.5 to -6.09%).
Mean absolute displacement was largest for the L1
(mean = 0.811 mm) and L2 (mean = 0.829 mm) DRGs.
Conclusions: Minimal, non-statistically significant soft
tissue displacement and morphological area differences
were demonstrated between supine and prone positions
during 3D lumbar spine MRI.

1523
P336: Obturator inlet and iliac oblique
fluoroscopic views allow for placement of
longer iliac screws

Obiajulu Agha1, David Gendelberg1, Ashraf El Naga1

1Orthopedic Surgery, University of California San Francisco, San
Francisco, USA

Introduction: Pelvic instrumentation is often used to
create more robust distal fixation in posterior spine
constructs with the use of long well-anchored screws.
Described techniques for iliac screw placement include
freehand, fluoroscopy-assisted, and CT navigation. Our
team has described a fluoroscopically-guided screw
placement method utilizing the obturator inlet (OI) and
iliac oblique (IO) pelvic ring views (“OIIO” technique),
which allows for full visualization of the iliac corridor and
more favorable positioning of the C-arm in relation to the
surgeon during instrumentation as compared to the
“teardrop” view, which is in the way during corridor
cannulation and instrumentation. In this study we report
on early screw length and diameter results using the OIIO
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technique as compared to those placed with traditional
freehand or navigation techniques. Incidence of cortical
breeches of the screws was also reviewed. Material and
Methods: We retrospectively reviewed patients under-
going PSF with pelvic fixation between 2020 and 2022 at
two university affiliated hospitals. Method of screw
placement, screw diameter, and screw length were
recorded. Revision pelvic instrumentation cases were
excluded. Incidence of cortical breaches during screw
placement and subsequent revision pelvic fixation was
recorded. Continuous variables were compared between
the groups using one-way ANOVA, and categorical
variables were analyzed using Fisher’s Exact tests. Sig-
nificance was set at p < 0.05. Results: All patients whose
screws were placed using OIIO technique during the study
period were included (n = 12) for a total of 23 pelvic
screws. Of the patients who did not undergo OIIO for
pelvic fixation during the study period, a total of 99
patients were randomly selected. From these patients, 46
and 53 patients were identified with freehand and navi-
gated techniques, respectively, for a total of 173 screws in
the freehand group and 113 in the navigated group.
Compared to freehand screws, OIIO screws significantly
longer (96.52 ± 7.75 mm vs. 78.79 ± 5.17 mm; p < 0.0001)
but of smaller diameter (8.51 ± 0.42 mm vs. 8.20 ±
0.42 mm; p = 0.0009). Compared to navigated screws,
OIIO screws were longer (96.52 ± 7.75 mm vs. 85.00 ±
7.01 mm; p < 0.0001) but narrower (8.55 ± 0.41 mm vs.
8.20 ± 0.42 mm; p = 0.0002). There were no instances of
cortical breach with OIIO screws compared to only 1
instance of lateral cortical breach which occurred during
freehand technique (p > 0.9999). There were no differ-
ences in rates of subsequent iliac screw revision between
the groups. Conclusion: Our early results using the OIIO
fluoroscopic technique demonstrate that it can be used to
place screws of longer lengths and without increased
incidence in cortical breach when compared to screws
placed using freehand and navigation techniques. In
summary, the OIIO technique represents a viable and safe
alternative for placing robust pelvic fixation in a manner
that may be more ergonomic during instrumentation or in
settings in which navigation may not be available.

1562
P337: Hounsfield unit in the upper cervical
spine: a comparison between 201 patients
with sandwich fusion and normal controls

Ye Ouyang1, Aodong He1, Bo Zhao1, Yirong Xia1,
Yinglun Tian1, Feifei Zhou1, Shenglin Wang1, Nanfang
Xu1

1Department of Orthopaedics, Peking University Third Hospital,
Beijing, China

Introduction: Research on the lumbar spine and sub-axial
cervical spine has shown that there is a high correlation
between Hounsfield Units (HU) obtained from CT scans and
bone mineral density (BMD) measured by dual-energy X-ray
absorptiometry (DXA). This study aims to compare HU of
the upper cervical spine in patients with concomitant C1
occipitalization and C2/3 non-segmentation, i.e. sandwich
fusion, and those with normal anatomy of the cra-
niovvertebral junction, and to investigate the feasibility of
using HU to evaluate bone quality in the upper cervical
region.Material andMethods:We retrospectively analysed
the cervical spine CT scans of 201 patients with sandwich
fusion. Six regions of interest (ROI) were selected as they
were in the trajectory of the three most commonly used
screws (C1 lateral mass screw, C2 pedicle screw, and C2
translaminar screw) for surgical instrumentation: A and B
(left and right C2 lateral mass), C (C2 spinous process), D
and E (left and right C2 laminae, and F (C2 vertebral body).
The preoperative average HU in these regions on PACS were
measured. 61 patients were above 50 years in age and were 1:
1 matched by a control group of subjects with normal
anatomy of the atlantoaxial region according to age and
gender. Lumbar spine (L1-L4) BMD according to DXAwas
available for the control group and HU was measured in the
same manner. We calculated the HU threshold values for
screening bone loss (-2.5 < T < -1) and osteoporosis (T ≤
-2.5). Results: In patients with sandwich fusion, the HU in
each region were as follows: 281.2 ± 113.4, 294.3 ± 133.5,
232.9 ± 97.0, 239.5 ± 107.2, 229.2 ± 98.8, and 298.8 ± 86.7
(A to F). Except for region F, all regions had lower HU values
in males than in females (p < 0.05). There was no significant
correlation between HU and age. Significant correlations
were observed among all regions, suggesting internal con-
sistency of our measurements. In the control group, HU for
regions A, B, C and D were significantly correlated with age,
and there were significant correlations among all regions. In
the control group, the correlation coefficients between HU in
various regions and DXA ranged from 0.444 to 0.697 (p <
0.001). The area under the ROC curve (AUC) for screening
bone loss (AUC = 0.700, 95% CI (0.567, 0.833)) and os-
teoporosis (AUC = 0.952, 95% CI (0.894, 1.000)) was
highest in ROI F (axial plane C2 vertebral body) in both
cases. The HU threshold values were 345.3 (sensitivity
57.9%, specificity 91.3%) and 235.0 (sensitivity 85.5%,
specificity 100%), respectively. Particularly, the average HU
of ROI F was 273.1 in the sandwich fusion group, compared
to 317.5 in the control group, suggesting that bone loss and
osteoporosis was more prevalent in patients with sandwich
fusion. Conclusion: HU can be reliably measured in dif-
ferent regions of bone in the craniovertebral junction. The
HU threshold values of the axial plane C2 vertebral body was
345.3 for predicting bone loss and 235.0 for predicting
osteoporosis. Sandwich fusion patients had lower HU values
compared to normal controls.

Abstracts 543S



1625
P338: Morphometric analysis of the C1-2
zygapophysial joint in atlantoaxial
dislocation patients with sandwich fusion of
the craniovertebral junction
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Yinglun Tian1, Shenglin Wang1
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Beijing

Introduction: We previously described a subtype of
Klippel-Feil syndrome with the combination of congenital
C1 occipitalization and C2-3 non-segmentation as “sand-
wich fusion”. Significant clamp strain between C1 and C2
in these patients frequently results in early development of
atlantoaxial dislocation (AAD), and hence the name
"sandwich AAD". Surgical correction is the only effective
treatment for sandwich AAD and a thorough understanding
of the morphometry of the C1-2 zygapophysial joints is of
essence to ensure a safe surgery. We herein aim to evaluate
and analyze the morphometry of the C1-2 zygapophysial
joint in patients with sandwich AAD. Material and
Methods: Thin-slice computed tomography (CT) studies of
the craniovertebral junction of 155 sandwich AAD patients
and 51 AAD patients with os odontoideum (OO) were
analyzed. The listhesis grade of the C1-2 zygapophysial
joint was defined according to the ratio (in percentage) of
the listhetic distance of the inferior facet of C1 over the
superior facet of C2 to the sagittal diameter of the superior
facet of C2 on the mid-parasagittal plane: less than 25% was
defined as mild, 25-75% as moderate, and greater than 75%
as severe. Additionally, the sagittal and coronal inclination
angles of the C1 inferior facet (SIA and CIA, respectively)
were measured and compared between the two groups.
Results: Patients in the sandwich group had more signif-
icant listhesis of the C1-2 zygapophysial joint than the OO
group (17.4% vs. 72.6%, 51.0% vs. 27.4% and 31.6% vs.
0.0% were of mild, moderate, and severe listhetic grade,
respectively, p < 0.01). The average of SIA (30.1°) and CIA
(36.6°) of the sandwich group were all significantly greater
than those in the OO group (p < 0.01). SIA was positively
correlated with both the CIA (r = 0.54, p < 0.01) and the
listhetic distance of the C1-2 zygapophysial joint (r = 0.52,
p < 0.01) in the sandwich group. In addition, asymmetric
listhesis (defined as discordant listhetic grades between the
C1-2 zygapophysial joints in the same patient) was found in
0.0%, 63.3%, and 85.7% of sandwich AAD patients with
mild, moderate and severe listhetic grade of the C1-2
zygapophysial joint, respectively. Conclusion: Listhesis

of the C1-2 zygapophysial joint was a more common
finding in sandwich AAD patients than in the control group
and was of moderate to severe listhetic grades in more than
80% of the cases, who also tended to have higher SIA and
CIA. AAD in patients with sandwich fusion was frequently
a three-dimensional deformity as suggested by the positive
correlation between SIA, CIA, and the listhetic distance of
the C1-2 zygapophysial joint, and was characterized by the
high prevalence of asymmetric listhesis of the C1-2 zyg-
apophysial joint among these patient.

1944
P339: Repeat MRI of the spine within 90 days:
assessment of a single academic center

Joseph Rund1, Mary Kate Skalitzky1, Connor Littlefield1,
Alex Coffman1, Catherine Olinger1

1Departments of Orthopedics and Rehabilitation, University of
Iowa, Iowa City, USA

Introduction: Unnecessary magnetic resonance imaging
(MRI) can lead to increased cost, inappropriate treatment,
and patient anxiety. The incidence of inappropriate MRI
studies can be upwards of 59%. This study seeks to identify
and assess repeat MRIs within 90 days. We aim to evaluate
the characteristics of repeat imaging studies and examine
for change in surgical patient care.Material and Methods:
A retrospective review of spine MRIs at a single institution
between January 1, 2019, and January 1, 2022 was com-
pleted. Inclusion criteria were any pathology, age > 18, and
repeat MRI of the same location within 90 days. Exclusion
criteria were repeat MRI not within 90 days and repeat MRI
with contrast when original was without. Outcome mea-
surements included demographics, image location and in-
dication, ordering physician specialty, and surgical
intervention within 90 days. Chi-squared statistical analysis
was utilized for categorical variables and student’s t-test
was utilized for continuous variables. Statistical signifi-
cance was set at p < 0.05. Results: The original cohort
included 10,754 spine MRIs, 3,997 patients. 8,848 MRIs
and 2,405 patients were excluded and served as compari-
son. 1,906 repeated MRIs and 592 patients were included.
The repeat MRI cohort had a statistically significant de-
crease in percentage of females (46.06% vs. 53.60%, p <
0.001). Indications for repeat imaging included infection
(34.73%), oncology/inflammatory (27.18%), trauma/
fracture (5.56%), pain (16.79%), neurologic change
(13.54%), and cerebral spinal fluid (CSF) leak (2.20%).
Spine MRIs which were completed both with and without
contrast were more likely to be repeated (p < 0.00001). Rate
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of repeat MRIs varied by specialty (orthopedic surgery-
9.02%; neurosurgery-28.44%; emergency medicine-
11.65%, and medicine-38.72%). Of 953 repeated MRIs,
98 (10.28%) underwent operative intervention within
90 days. Operative intervention following repeat imaging
varied by specialty (orthopedic surgery-39.53%;
neurosurgery-11.81%; emergency medicine-13.51%; and
medicine-4.34%) and indication (infection-2.42%;
oncology/inflammatory-3.86%; trauma/fracture-20.75%;
pain-16.88%; neurologic change-32.56%; and CSF leak-
0.00%). Conclusion: At a single institution, females were
less likely to have repeat spine imaging and MRI both with
and without contrast was more frequently repeated. In-
fection and oncologic/inflammatory processes more fre-
quently had repeat imaging, however, were less likely to
undergo operative intervention compared to trauma/
fracture, pain, and change in neurologic exam indica-
tions. Although medicine teams more frequently ordered
repeat imaging, patients were less likely to undergo oper-
ative intervention when compared to orthopedic surgery,
neurosurgery, and emergency medicine.

2023
P340: Quantification of MRI artifacts in
carbon fiber reinforced
polyetheretherketone thoracolumbar
pedicle screw constructs prior to spinal
stereotactic radiosurgery

Romulo Augusto Andrade de Almeida1, Amol Ghia2,
Behrang Amini3, Chenyang Wang2, Christopher
Alvarez-Breckenridge1, Jing Li2, Laurence Rhines1,
Martin Tom2, Rob North1, Thomas Beckham2, Claudio
Tatsui1

1Neurosurgery
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3Diagnostic Imaging, MD Anderson Cancer Center, Houston, USA

Introduction: Carbon fiber reinforced polyetheretherketone
(CFRP) is a non-metallic material gaining interest in the manu-
facture of spinal instrumentation. The radiolucency and low
magnetic susceptibility of CFRP has potential to create less in-
terference with diagnostic imaging compared to titanium (Ti)
implants. However, an objective comparison of the image artifact
produced by titanium and CFRP implants has not been described.
Spinal oncology, particularly after resection of spinal tumors and at
the time of spinal stereotactic radiosurgery (SSRS) planning, relies
heavily on imaging interpretation for evaluating resection, adju-
vant treatment planning, and surveillance. We present a study
comparing measurements of post-operativeMRI artifacts between
titanium and CFRP pedicle screw constructs in the setting of
separation surgery for metastatic disease.Material andMethods:

The diameter of the signal drop around the screws (Pedicle Screw
Artifact, PSA) and the diameter of the spinal canal free from
artifacts (Canal Visualization, CV) were measured in consecutive
patients who had spinal instrumentation followed by SSRS in the
June 2019 - May 2022 timeframe. Results: The spinal cord
presented a shift at the screw level in sagittal images which was
also measured (Sagittal Distortion, SagD). Fifty patients, corre-
sponding to 356 screws and 183 vertebral levels, were evaluated
overall. CFRP produced less artifacts in all the three parameters
when compared to titanium: mean PSA (CFRP = 5.8 mm, Ti =
13.2 mm), CV (CFRP = 19.2 mm, Ti = 15.5 mm), and SagD
(CFRP = 0.5mm, Ti = 1.9 mm), all p < 0.001. In practice, these
findings translate into better-quality MRI. Conclusion: The initial
perceived advantages are easier evaluation of post-operative im-
aging, facilitating radiation treatment planning, recurrence de-
tection, and avoidance in repeating a suboptimal computed
tomography myelogram. Further clinical studies analyzing long-
term outcomes of patients treated with CFRP implants are
necessary.
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P341: Diagnostic value of bone scintigraphy
and single photon emission computerized
tomography in the assessment of
spinal complaints
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Hospital Bern, Inselspital, University of Bern, Bern, Switzerland

Introduction: Single photon emission computed tomography
(SPECT) is an advanced and increasingly used hybrid nuclear
imaging technique for diagnosing degenerative bone and joint
diseases. It involves a whole-body bone scan (BS) followed by a
focused three-dimensional computer scan of the specific area of
interest. The comprehensive BS may detect uptake beyond the
targeted region. Data on the prevalence and diagnostic perfor-
mance of these tools for patients with spinal complaints are
currently limited. The aim of this study is to assess the prevalence
of high uptake in BS and SPECT in relation to specific spinal
complaints. Additionally,we aim to determine the sensitivity ofBS
in comparison to SPECT for detecting degenerative changes.
Materials and Methods: This is a retrospective exploratory
analysis using data from a single tertiary institution. All data sets
are cross-sectional in nature and are limited to patients who signed
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the general consent.We enrolled patientswho sought consultations
for spinal concerns and subsequently underwent SPECTscans.We
categorized these concerns into neck, thoracic, and lower back
pain (LBP), which also encompassed discomfort in the sacroiliac
joint (SIJ) region. The diagnosticmeasures ofBS and SPECTwere
the primary outcome. We present the proportion of patients with a
positive finding using the 95% Wilson confidence interval. To
assess diagnostic measures, we categorized clinical diagnoses as
either positive or negative for facet joint osteoarthritis or SIJ
osteoarthritis or osteochondrosis. Results: Our analysis involved
111 patients, comprising 45 males and 66 females. Among them,
48 underwent a SPECT of the cervical spine, 34 of the thoracic
spine, 92 received a SPECTof the lumbar spine, including the SIJ,
and one underwent SIJ SPECT only. Symptoms were reported in
38 patients for the cervical spine, 18 for the thoracic spine, and 96
for the lower back region. Among the patients with neck pain, 32
underwent both BS and SPECT, and 15 (46.88%) had a positive
BS, while 29 (90.63%) had a positive SPECT. Of the 10 patients
complaining of thoracic pain, 3 (30%) had a positive BS, while 6
(60%) showed a positive SPECT. Among the 90 patients expe-
riencing LBP including SIJ region, 52 (57.78%) exhibited positive
BS findings in the lumbar spine, while 70 (77.78%) had positive
results in the lumbar SPECT, 15 (16%) showed a positive BS
outcome in the SIJ, while 31 (37.36%) had positive SPECT
findings in the SIJ. The sensitivity of SPECT is lowest in the
thoracic spine (0.600, 95%CI [0.313, 0.832]), higher in the lumbar
spine region (0.889, 95% CI [0.807, 0.939]), and reaches its peak
in the cervical spine (0.906, 95% CI [0.758, 0.968]).Conclusion:
In detecting degenerative changes, BS is less sensitive than
SPECT in each of the regions of the spine. The sensitivity of
SPECT varies in relation to clinical symptoms across different
regions of the spine being lowest in the thoracic and highest in the
cervical spine. Among patients with LBP, twice as many exhibited
uptakes in the lumbar spine compared to the SIJ.

2283
P342: Predicting the need for surgical or
conservative management in symptomatic
lumbar disc herniation patients, based on
MRI findings of spinal canal
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Introduction: Prolapsed Inter-vertebral disc PIVD is common
spine pathology, which is well visualized using magnetic res-
onance imaging (MRI). Two major treatment modalities for this
condition are: Surgical – decompression & discectomy, and

Conservative – Medications and Blocks.[1-3]. There is scarce
data on the impact of morphometric parameters of PIVD and
spinal canal on the probability of success of selected man-
agement protocol. Hence there isn’t a widely accepted objective
radiological criterion for selecting a patient’s candidacy for
conservative or surgical management. Patients having minimal
backache and/or radicular pain, along with minimal or no disc
bulge on MRI can be treated with conservative modalities,
while patients having severe pain, severe neurological deficit,
and/or cauda equina syndrome are indication for surgery. But in
the middle of this spectrum lie the patients with a variable
amount of pain, having a variable size of disc herniation, and
they constitute a ‘grey area’ of treatment modality where a
selection of conservative or surgical treatment is purely based
on the surgeon’s practice and acumen. The rationale of this
study is to try to define this ‘grey area’ of decision-making
regarding the treatment of symptomatic PIVD and to find out
the role of disc-herniation-related-canal-compromise in the
lumbar spine in predicting the need for surgical or conservative
treatment in patients. Methods: In this observational study, 64
patients were enrolled in each group: surgical & conservative
groups. These were 64 PIVD patients who underwent surgery
and got pain relief, and 64 PIVD patients underwent conser-
vative treatment and got relief. The pre-treatment MRI findings
of these patients were studied and various measurements were
taken. These measurements were then further studied to es-
tablish a predicting value for surgical or conservative man-
agement in symptomatic lumbar disc herniation patients.
Measurements taken on MRI axial section were:

· Area of herniated disc.
· Area of spinal canal.
· Anteroposterior disc length.
· Anteroposterior canal length.
· Mid-width of the herniated disc
· Mid-width spinal canal

Canal compromise ratio was calculated using herniated disc
area by canal area.
Results: The mean age of the surgical group was 45.26 ±
11.20 years and of the conservative group was 49.43 ± 13.74
years. The mean disc length (5.43 ± 1.11 mm), mean disc area
(211.78±6.60mm2), and canal compromise ratio (0.453 ±
0.015) of the surgical group were found significantly higher
than the conservative group, while the mean canal cross
sectional area (467.50 ± 4.61 mm2) was found to be signif-
icantly smaller in the surgical group. Conclusions: Our study
suggests that of the patients presenting with symptomatic
single-level intervertebral disc herniations, with initial im-
aging values:

1) Larger disc herniation length (≥ 5.43 ± 1.11 mm)
2) Lager disc herniation area (≥ 211.78 ± 6.60 mm)
3) Smaller canal cross-section area (≤ 467.50 ± 4.61mm2)
4) Larger canal compromise ratio (≥ 0 .453 ± 0.015)

546S Global Spine Journal 14(4S)



are more likely to fail with conservative treatment and should
be advised surgical interventions.
References
1 Atlas SJ, Keller RB, Chang Y, Deyo RA, Singer DE.
Surgical and nonsurgical management of sciatica secondary to
a lumbar disc herniation: five-year outcomes from the Maine
Lumbar Spine Study. Spine 2001; 26: 1179-87.
2. Goel A. Prolapsed, herniated, or extruded intervertebral
disc-treatment by only stabilization. Journal of craniovertebral
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Introduction: The use of anterior access to the lumbar spine
has increased in popularity in recent years. This approach
provides direct exposure of the disc space and allows for direct
decompression through an adequate discectomy, and an ef-
fective distraction of the disc space, which consequently al-
lows indirect decompression by increasing the size of the
neural foramina. Two common procedures that utilize this
access are anterior lumbar interbody fusion and lumbar disc
arthroplasty. A key consideration of the anterior approach to
the lumbar spine is the mobilisation of the great vessels as
vascular injuries are one of the most significant complications.
This paper aims to study the prevertebral vascular anatomy
using computed tomography (CT) angiography prior to an-
terior access lumbar spine surgery, and to document rates of
significant intra-operative vascular complications. Material
and Methods: This is an institution review board approved
prospective cohort study of patients who underwent elective
surgery for lumbar disc arthroplasty and anterior lumbar in-
terbody fusion at a single center for the study. period Patients
who underwent anterior lumbar access surgery for trauma,
infective or neoplastic etiologies were excluded. All included
patients underwent a pre-operative CT angiography study. A
single approach surgeon performed all accesses and closures,
while a single spine surgeon (senior author of this study)

performed all decompression and instrumentation procedures.
Data was collected pre-, and intra-operatively. Results: Data
collection and analysis for an estimated 120-150 patients is in
progress at the time of abstract writing. Pre-operative de-
mographic parameters to be noted are patient gender, age,
habitus and body mass index and previous abdominal surgery.
The CT angiography studies will be used to map out the level
of aortic bifurcation, the level of iliac vein confluence, as well
as other vascular anomalies such as aneurysms and athero-
sclerotic disease. Also to be documented is the accessibility of
disc spaces at L3/4, L4/5 and L5S1 in relation to the great
vessels. Significant intraoperative events, in particular vas-
cular injuries requiring repair, will be detailed and discussed.
Conclusion: There is significant variability in the prevertebral
vascular anatomy. Thorough knowledge is essential to allow
precise mobilization of the great vessels during anterior access
lumbar surgery. In this regard, CTangiography studies provide
invaluable information to the access and spine surgeons. With
adequate pre-operative planning, feared complications can
potentially be reduced.
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computed tomography hounsfield units in
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Background: The utilization of Hounsfield (HU) values from
computed topography (CT) scan in screening and diagnosis
for osteoporosis in the lumbar spine has been widely reported.
It has been widely reported that there were significant positive
correlations of HU value with bone mineral density and T-
score from DEXA. Nowadays, most studies on CT-HU
measurement focused on lumbar spine and research on cer-
vical and thoracic spine is limited. Whether there were dif-
ferences of CT-HU between the cervical, thoracic and lumbar
vertebra? Whether the cervical and thoracic CT-HU could
predict and screening osteoporosis? With such questions, we
investigated and analyzed the CT-HU in 4874 cervical, tho-
racic and lumbar vertebras from 200 consecutive people.
Methods: Consecutive subjects undergoing cervical, thoracic,
lumbar spine CT and DEXA scanning within 3 months due to
medical conditions or physical examination at our hospital
between January 2019 and December 2022 were screened for
eligibility in the current study. The exclusion criteria included
spinal fracture, spine tumor, infectious spondylitis and pre-
vious spinal instrumentation surgery, previous spinal fusion,
previous vertebroplasty or kyphoplasty. HUmeasurement was
performed via a previously described method using Philips
EasyVision Picture Archiving and Communication System
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(PACS). HU were recorded in the axial, sagittal and coronal
plane from C2-L5. Results: A total of 167 subjects with 3743
vertebras were enrolled in the study, including 85 males and
82 females, with the mean age of 67.7 years old. Base on the T-
score of DEXA, 60 patients were diagnoses with osteoporosis,
58 with osteopenia and 49 with normal BMD. As for the same
vertebra, there was no significant difference of HU between
axial, sagittal and coronal plane. It was observed that the mean
HU values displayed a significant decrease tendency from
cervical to thoracic and lumbar spine, but with significant
correlation between them. As for the correlation between CT-
HU and T-score, C4, T7 and L3 was the most significant
vertebra for cervical, thoracic and lumbar spine. As for the
subjects with osteoporosis, the correlation between the HU
and T-score was lower than osteopenia and normal BMD.
Conclusion: There were distinct difference of CT-HU be-
tween the cervical, thoracic and lumbar spine, which showed
significant decrease tendency from cranial to caudal spine. CT-
HU has been proved to have obvious correlation with T-score
and might be more useful to assess the BMD of osteoporosis
patients.

Infections

83
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endoscopic debridement under real-time
intraoperative 3-dimensional imaging
navigation for pyogenic spondylodiscitis
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Introduction: Traditionally, procedures of choice for the
surgical treatment of pyogenic spondylodiscitis include an-
terior decompression and fusion with titanium cages or strut
grafts and one- or two-stage posterior stabilization. However,
minimally invasive techniques have been emerging due to the
high risks that open surgery entails. Together with the de-
velopment of new technologies and the added value of having
lesser blood loss, faster recovery time and shorter hospital
length of stay, these have been employed in the treatment of
spine infections. There are no reports regarding simultaneous
percutaneous fixation and endoscopic debridement for pyo-
genic spondylodiscitis under navigation. We propose a new
surgical technique using single-stage percutaneous pedicle
screw fixation and endoscopic debridement for considerable

spinal destruction with instability under real-time intra-
operative 3-dimensional (3D) imaging navigation (RT3D-
nav). Material and Methods: The patient is prone on a
spine table under general anesthesia. A tracker is placed on the
posterior superior iliac spine. Intraoperative 3D CT scanning
of the lumbar spine and pelvis is done using Airo® TruCT.
Once the scanned levels are deemed adequate, images are
imported onto the navigation system. Percutaneous pedicle
screws are placed and endoscopic lumbar debridement
through the caudal aspect of Kambin’s triangle on the infected
intervertebral space is performed all under real-time intra-
operative 3-dimensional imaging navigation. Proper trajectory
and depth are visualized through the system during pedicle
probing, tapping and screw insertion, maintaining accurate
direction. The location of the scope is seen ensuring adequate
and safe debridement and curettage of disc and endplates.
Rods are contoured to regain spinal alignment. Results: This
procedure allows for improvement in pain, resolution of in-
fection and maintenance of spinal alignment. Conclusion:
This technique suggests the use of one-stage minimally in-
vasive lumbar fusion using percutaneous pedicle screws and
endoscopic debridement under real-time intraoperative 3D
imaging navigation for pyogenic spondylodiscitis. Curettage
and copious lavage on the infected site are done which help
improve antibiotic penetration and effectivity. Correction of
local kyphosis is performed through properly contoured rods
and was seen to result in maintenance of alignment on follow
up. This method is an effective and promising technique
providing safer surgery due to less invasiveness, lower blood
loss and maintenance of correction, delivering good outcomes
for patients with pyogenic spondylodiscitis.
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P346: In vitro testing of silver-containing
bone cement in infection management

Renate Krassnig1, Gebhard Feierl2, Walter Gössler3,
Gloria Hohenberger4

1Rehabilitation Clinic Tobelbad, AUVA, Tobelbad, Austria
2Medizinische Universität Graz, Austria
3Karl-Franzens-Universität Graz, Austria
4Landeskrankenhaus Feldbach, Feldbach, Austria

Introduction: Deep infection is a serious complication in
orthopaedic trauma surgery. In correlation to the patient local
or systemic compromising factors conservative and surgical
proceedings has to be evaluated. Systemic antibiotic therapy is
the gold standard in infection management. Implanted silver-
coated or silver-containing medical devices have been proven
to their antimicrobial effectiveness since the 1990s by several
investigators. The outcomes showed that long time implan-
tation could cause damaging of the surrounding tissues, es-
pecially of adjacent nerves. The aim of our study was to
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evaluate the release of silver (I) ions from bone cement mixed
with either nanosilver particles (AgNPs), different concen-
trations of silver sulfate (Ag2SO4) or from pure metallic silver
strips. Material and Methods: To evaluate the release of
silver (I) ions choose two methods: the first, called “static
model”, was chosen to evaluate the maximal accumulative
concentration of silver (I) ions, with the second, called “dy-
namic model”, we simulated a continuous reduction of the
ions over a period of 9 weeks. In an additional test design, the
different materials were evaluated for their antimicrobial
activity using an agar gel diffusion assay. Results: The out-
come showed that neither the addition of 1% (w/w) nanosilver
nor 0.1% silver sulfate (w/w) to polymethylmethacrylat bone
cement has the ability to release silver (I) ions in a bactericidal/
antifungal concentration. However, the results also showed
that the addition of 0.5% (w/w) and 1% (w/w) silver sulfate
(Ag2SO4) to bone cement is an effective amount of silver in
infection management. Conclusion: Silver containing bone
cement might be an alternative option in infection
management.
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P347: The comparisons of surgery and
conservative treatment in prognosis of
infective spondylodiscitis - Chang Gung
Research analysis

Po Hsiang Kao1, Yu-Cheng Yeh1, Tsung-Ting Tsai1

1Department of Orthopedic Surgery, Chang Gung Memorial
Hospital, Linkou, Taoyuan, Taiwan

Introduction: The overall annual incidence of infective
spondylodiscitis was approximately 0.4 to 7.4 cases per
100,000 and the incidence has increased attributing to an
increase in susceptible patients such as intravenous drug users,
individuals undergoing hemodialysis, and immunocompro-
mised hosts. A total of 6 weeks of parenteral or highly bio-
available oral antimicrobial therapy is recommended for
patients with bacterial infective spondylodiscitis. Although it
is the gold standard to use antibiotics, antimycobacterial or
antifungal agents to treat infective spondylodiscitis, it is still
unclear whether these treatments should be combined with
surgery. Therefore, this study aims to examine whether an-
tibiotics with surgical interventions are better than antibiotics
alone for the treatment of infective spondylodiscitis. Mate-
rials and Methods: This retrospective study is based in part
on data from the Chang Gung Research Database, which is a
multi-institutional database in Taiwan provided by Chang
Gung Memorial Hospital. A total of 3,882 patients were re-
viewed and divided into two groups, a surgical group with
surgical interventions and antibiotics and a medical group with
antibiotics alone. In addition, we also further divided the
surgical group into those with and without spinal fusion. The

primary outcomes were all-cause mortality rate and infection
recurrence rate. Multivariate COX regression analysis was
used to compare the prognosis of different groups. Using a
propensity score approach, inverse probability of treatment
weighting was applied to balance the specific clinical char-
acteristics at the baseline between different groups to assess
the outcomes. Results: All-cause mortality rate was signifi-
cantly lower in patients with surgery in both one-year and
three-year outcome (p < 0.001). Moreover, in the surgical
group, patients who received spinal fusion had better all-cause
mortality rate and infection relapse rate in one-year outcome
(p = 0.021 and 0.007, respectively) and three-year outcome
(p = 0.015 and 0.020, respectively). Conclusion: In con-
clusion, these data suggest that a combination of surgery and
antibiotics is an effective treatment to reduce all-cause mor-
tality for patients with infective spondylodiscitis, and spinal
fusion can further benefit patients in terms of both mortality
and infection recurrence.
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P348: Clinicoradiological outcome of
surgical treatment of cervicothoracic
junction tuberculosis: a 10-year
retrospective study

Aayush Aryal1, Tej Dawadi1, Gururaj Sangondimath1,
Kalyan Kumar Varma Kalidindi2, Kuldeep Bansal1,
Nirdesh Hiremaglur Jagadeesh1, Umash Karki1,
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3Spine Services, Sri Balaji Action Medical Institute, New Delhi, India

Introduction: Cervicothoracic junctional pathologies are
rare, and tuberculosis (TB) is also quite rare at this area,
accounting for about 5% of all spinal TB. Most cases of
cervicothoracic TB are successfully treated conservatively
with antitubercular drugs and external immobilization with a
brace. Therefore, there is a paucity of literature on the surgical
management of cervicothoracic junctional tuberculosis
(CTJTB). In this study, we aimed to analyze the clinical as
well as radiological outcomes of surgically treated CTJTB
cases. Material and Methods: We conducted a retrospective
study of all CTJTB cases that were surgically treated at our
institute from January 2010 to December 2019. The demo-
graphic and clinical data of 22 patients fulfilling our inclusion
and exclusion criteria, with a complete follow-up of at least
two years, were obtained from the patient records and ra-
diological data were obtained from Picture Archiving and
Communication System (PACS) and analyzed with SPSS
v25.0.Results: The mean pre-op ODI was 79.91 ± 2.04, while
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the mean ODI at the final follow-up was 45.82 ± 2.05, and this
change was statistically significant (p = 0.04). The difference
in Cobb angle between pre-op, immediate post-op, and final
follow-up was also statistically significant (p < 0.001). The
mean VAS score improved from 8.18 ± 0.15 to 2.73 ± 0.24 at
the final follow-up. However, this improvement was not
statistically significant (p = 0.64). Conclusion: CTJTB with
progressive neurological involvement or with kyphosis, when
treated surgically, gives a better clinicoradiological outcome in
terms of statistically significant improvement in ODI and the
degree of kyphosis.
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P349: Spondylodiscitis and endocarditis

Artem Ilgeldiev1, Anne-Elisabeth Carolus1, Murat
Yavuz1, Yahya Habib1, Victoria Yushenko1, Veit Braun1

1Neurosurgery, Diakonie Hospital, Jung-Stilling, Siegen, Germany

Introduction: Spondylodiscitis and infective endocarditis rarely
occur together, resulting in complex clinical presentations. This
retrospective study investigates the relationship between these
conditions by analyzing data from a monocentric patient pop-
ulation.Materials and Methods: Electronic hospital charts from
the Department of Neurosurgery, Klinikum Diakonie, Jung-
Stilling, Siegen, Germany, covering a ten-year period (2001-
2020), were retrospectively analyzed. The study included 97
patients diagnosed with spondylodiscitis, among whom 8 were
also diagnosedwith endocarditis. The chartswere anonymized and
password-protected. Results: Patients with endocarditis under-
went thoracic surgeriesmore frequently compared to thosewithout
endocarditis (43% vs. 15%, respectively). Cervical spondylo-
discitis were not associated with endocarditis. Thoracic spondy-
lodiscitis was present in 14 patients without endocarditis (16%)
and 3 patients with endocarditis (43%). Patients with endocarditis
exhibited a higher prevalence of neurologic abnormalities (6/8)
and leukocytosis (43%) compared to those without endocarditis
(48/88 with leukocytosis, 28%). Elevated C-reactive protein
(CRP) levels were observed in patients with endocarditis (median
CRP = 19.15) compared to those with isolated spondylodiscitis
(median CRP = 8.7), and this difference persisted even after
surgical treatment. Preoperative creatinine levels were also higher
in the endocarditis group but decreased after surgical treatment.
Anemia was more prevalent in cases of mono-level spondylo-
discitis combined with endocarditis (8.95 g/dL). Positive blood
cultures were found in 4 out of 8 patients with endocarditis (57%)
and in 39 out of 88 patients without endocarditis (44%). Thoracic
spondylodiscitis was more frequently observed in patients with
endocarditis (3/8) compared to those without endocarditis (14/89).
Hematogenous infection was the predominant route of infection in
endocarditis cases. Spondylodiscitis developing through contig-
uous spread did not exhibit concurrent endocarditis, even in
multimorbid cases with a history of cardiac disease. Endocarditis

was more frequent in cases with involvement of multiple spinal
segments (10%) compared to single segment cases (7.27%).
Endocarditis occurred in 75% of cases with a preexisting heart
condition, compared to 23.53% in patients without a history of
cardiac disease, and this difference was statistically significant (p =
0.00545). Hematogenous infection was the sole route of spon-
taneous infection. Psoas abscesses were more frequently detected
in cases of spondylodiscitis through contiguous spread (46.15%
vs. 26.51%). However, there was no clear tendency regarding
epidural abscess development based on the infection pathway,
although it was more frequently observed in spondylodiscitis
patients with endocarditis. Conclusion: Non-normalization of
CRP dynamics and initial renal insufficiency may indicate con-
current endocarditis. Patients with spondylodiscitis developing
through contiguous spread did not exhibit associated endocarditis,
even in multimorbid cases with a history of cardiac disease.
Surgical intervention limited to the cervical region was not as-
sociated with an increased risk of endocarditis. Endocarditis oc-
curred more frequently in cases with a preexisting heart condition.
Keywords: spondylodiscitis; endocarditis; infection; retro-
spective analysis; clinical presentation
We have ethics committee approval (2021-702-f-S).
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Introduction: There is an increasing interest in the topical use
of antibiotics to prevent infection following spine surgery. To
extend the antibiotic coverage to the gram-negative spectrum,
the usage of tobramycin powder is being considered. We
surveyed to analyze the current practice preference on the use of
topical tobramycin in lumbar spine surgery and also aimed to
analyze the literature for current evidence on the same.
Methods: A multinational cross-sectional survey was con-
ducted among AO Spine members worldwide to understand the
use of topical tobramycin in 1 or 2-level open lumbar fusion
surgeries. Also, an independent systematic review of four
scientific databases (PubMed, Scopus, clinicaltrials.gov,Web of
Science) was performed by two authors to identify relevant
articles in adherence to the preferred reporting in systematic
reviews and meta-analysis (PRISMA) guidelines. Studies re-
porting the usage of tobramycin in lumbar spine surgeries were
included for analysis. Results: Among the 231 participating
surgeons, only 1.7% (n = 4) reported utilizing tobramycin in 1 or
2-level open lumbar fusion surgery. Upon systematic review of
the literature, two studies with 484 patients were included for
analysis. With the usage of tobramycin as a topical antibiotic
powder, both studies noted a reduction in the incidence of
infection with change in the spectrum of infective organisms.
Conclusion: Topical Tobramycin is not the common choice of
topical antibiotic among surgeons worldwide. There is a lack of
sufficient evidence in the literature to support the routine use of
topical tobramycin in lumbar spine surgery.
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P351: Outcome after vertebral body
replacement with anterior stand-alone spinal
cages in spinal tuberculosis patients

Atif Ali1

1Department of Orthopedics and Spine, Ghurki Trust Teaching
Hospital Lahore, Lahore, Pakistan

Study design: Retrospective and prospective case series.
Purpose: The aim of this study was to assess the results of
reconstruction of anterior column, fusion with stand alone cages
in TB spine patients and complications related to cages.
Overview of Literature: studies have shown that tb spine can
be effectively managed with anterior corpectomy because pa-
thology is anterior without compromising the posterior column
of spine. Anterior cage alone can provide same level of stability
after anterior corpectomy as that of posterior instrumentation. In
this study we assess the effectiveness and stability of anterior

corpectomy and anterior column fusion with stand-alone cages
without posterior instrumentation in spinal tuberculosis.
Methods: Study was carried out in patients with spinal tu-
berculosis/Pott’s disease. We assessed 1200 patients who were
treated with cages with/without any other instrumentation.
Radiographs were obtained before and after the surgery. Total
number of patients followed on OPD basis. A preoperative
magnetic resonance imaging was obtained in every patient.
Results: 1200 patients with tuberculosis spine were followed in
Ghurki teaching trust hospital. Kyphotic angle correction
was,16.6% patients with 0-10 degree improvement, 60% pa-
tients with 11-20 degree improvement and 23.4% patients with
21-30 degree improvement. However after 3 years change in
post surgical change in kyphotic angle is insignificant. Re-
garding the Frankel Scale in patients with neurological in-
volvement,47.49% patients show Frankel scale “E”, 22.61%
patients showed Frankel scale “D”, 16.83% showed “C”, 6.03%
showed “B”while 7.04% patients showed no improvement after
3 years follow up. Conclusions: The study shows that the
vertebral body replacement after anterior corpectomy by re-
constructive cages and bone graft provides a reconstruction of
the anterior column, good correction of themean kyphotic angle,
effective biopsy of pathology, drainage of pus and a correction
maintained with cage without any cage related complication at
long term follow up. The fusion can be achieved with recon-
structive cage plus bone graft without posterior instrumentation.
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P352: Craniovertebral junction tuberculosis:
how to manage

Arun Kumar1

1Neurosciences, Samford Superspecialty Hospital, Ranchi, India

Introduction: Tuberculosis (TB) of craniovertebral junction
(CVJ) occurs in 1-5 % of cases of TB spondylitis. This can be
a life-threatening condition due to mass effect of infective
process or resultant instability. Literature is quite divided on
management of patients with tuberculosis involvement of the
craniovertebral junction. Material and Method: All patients
with CV junction spine tuberculosis admitted in hospital were
evaluated and managed accordingly. Total 4 cases were se-
lected as a prototype. This was prospective observational
study.Results: 25 % of all cases were managed conservatively
whereas in 75 % surgery was done. Conclusion: Treatment of
CVJ tuberculosis cannot be standardized, it has to be tailored
to each patient broadly, abscess formation, atlanto-axial
subluxation with cervico-medullary compression, severe or
progressive neurological deficit should undergo surgical in-
tervention at the earliest. Surgery provides for immediate
neurological recovery, stability, and allows for early mobili-
zation and also reduces the cost of staged surgery.
Keywords: tuberculosis (TB); craniovertebral junction (CVJ)
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Introduction: Cervical spondylodiscitis is a rare pathology.
The clinical signs are non-specific and lead to diagnostic error
or delay and late treatment. We report the case of complicated
C0-C1 spondylodiscitis in a diabetic patient. Material and
Methods: Patient aged 57, diabetic with degenerative com-
plications and left mid-leg amputation, hospitalized for
management of vascular purpura. Two weeks later, he com-
plained of a progressively worsening neck pain, dysphagia,
appearance of skin lesions without any recorded fever. On
examination, the patient was afebrile. He had infiltrated
vascular purpura with a necrotic center in both lower limbs
and the abdomen and pain on pressure of the spinous pro-
cesses (C1, C2, C3) associated with paravertebral contracture.
The peripheral white blood cell count was 11000/mm3, and C-
reactive protein was elevated to 39mg/l. The thoraco-
abdominopelvic CT scan and MRI showed: C0 C1 arthritis
associated with a prevertebral collection extended to the
retropharyngeal space with epiduritis without spinal cord
compression, bilateral foci of nephritis and collection of the
left gluteus medius associated with a cortical irregularity of the
greater trochanter. Ultrasound of the hear showed 6 mm
vegetation on the aortic valve. Blood cultures were positive for
methicillin-susceptible Staphylococcus aureus. The diagnosis
retained is methicillin-sensitive staphylococcus aureus bac-
teremia with multiple secondary locations: Bone, cardiac,
renal and soft tissues. Results: The patient received antibiotic
therapy with cefazolin intravenously for 3 weeks and gen-
tamicin for 5 days, followed by an oral relay with cipro-
floxacin associated with rifampicin for 5 weeks. He underwent
ultrasound-guided drainage of the gluteus maximus collection
and immobilization with a cervical collar. The evolution was
favorable with regression of the neck pains, improvement of
the general state. The control ETT showed the disappearance
of the vegetation after 4 weeks. Conclusion: Spondylodiscitis
is a rare and complex pathology. She is burdened with a heavy
morbidity and mortality. Clinical manifestations may be
nonspecific. Rapid diagnosis and microbiological documen-
tation improve the prognosis.
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Introduction: Infectious spondylodiscitis (SPDI) caused
by staphylococci remains a diagnostic and therapeutic
challenge for the clinician. They carry a high risk of
treatment failure and long-term morbidity. The objective of
our work was to identify the clinical and therapeutic as-
pects of staphylococcal SPDI. Material and Methods: A
retrospective study was carried out at our department over a
period of 5 years, including SPDI cases with staphylococci
confirmed by microbiological examination. Results: Our
study included 27 cases (24 men and 3 women) of SPDI
staphylococci (20 cases staphylococcus aureus SA and 7
cases coagulase- negative staphylococcus SCN). The pa-
tients’ average age was 59 years old. Nine patients were
diabetic. The factors predisposing to the development of
staphylococcal SPDI were mainly: Chronic renal failure at
the hemodialysis stage in 6 patients, drug addiction in one
patient. Spinal pain was present in all patients. The SPD
was cervical (4 cases), dorsal (6 cases), dorso-lumbar (3
cases), lumbar (13 cases) and lumbosacral (1 case). The
neurological examination showed bladder and sphincter
disorders in 1 case, motor deficit in 20 cases. Blood cul-
tures were performed on all patients. SAwas isolated in 20
cases. One strain produced Panton Valentine leukocidin
toxin (S PVL). Eleven strains were sensitive to methicillin
(SASM). The bacteriological examination of the PBDV
made it possible to isolate SA in 2 cases and SCN in 2
cases. An extra-spinal sample was performed on three
patients (joint puncture, lumbar puncture and drainage of a
psoas abscess). The culture of these samples was positive
for SA. The associated localizations were mainly: psoas
abscess (4 cases), sacroillitis (2 cases), pulmonary (4 cases,
one of which was necrotizing) cerebral empyema (1 case).
The antibiotic treatment was adapted to the results of the
antibiogram. The evolution was favorable in 26 cases.
Conclusion: The clinical presentation of the infectious
staphylococcal spondylodiscitis is polymorph. The pres-
ence of secondary septic localizations determines the
prognosis.
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Introduction: Spondylodiscitis (SPD) is considered as a
diagnostic and therapeutic challenge, especially in par-
ticular areas such as chronic hemodialysis patients. The
aim of our work is to describe the epidemiological, clinical,
radiological and microbiological characteristics of SPD in
chronic hemodialysis patients. Material and Methods:
Retrospective descriptive study carried at our department
over a period of 5 years including chronic hemodialysis
patients hospitalized for SPD, confirmed by CT and/or
spinal MRI. Results: We collected 13 patients (3 women
and 10 men). The average age was 57 years old. Diabetic
nephropathy was the main cause of CKD. Hemodialysis
was provided by arteriovenous fistula (5 patients) and
central venous catheter (8 patients). Inflammatory back
pain was present in all patients. The average time to
progression was 71 days. Fever was present in 4 patients.
The SOFA score was greater than 2 in 2 patients. The SPD
was multi-staged in 2 patients. The SPD was cervical (2
cases), dorsal (1 case), thoracolumbar (1 case), lumbar (7
cases) and lumbosacral (2 cases). It was complicated by
epiduritis (6 patients), epidural abscess (3 patients), spinal
cord compression (1 patient) and pachymeningitis (1 pa-
tient). Blood cultures were performed on all patients. The
disco-vertebral biopsy (BDV) was performed on 2 patients
(1 CT-guided and 1 surgical). Pyogenic SPD was found in
11 patients: microbiologically confirmed (7 patients) and
presumed (4 patients). The main organism isolated was
staphylococcus aureus (5 patients). Tuberculous SPD was
diagnosed in two patients. Pathological examination re-
vealed a tuberculoid granuloma on a BDV sample and a
pleural biopsy. BK PCR was negative on both samples. The
associated locations were mainly psoas abscess (4 pa-
tients), sacroillitis (2 patients), pulmonary (4 patients, one
of them was necrotizing). The evolution was favorable in
11 patients. Conclusion: SPD in chronic hemodialysis
patients remains a health problem with high morbidity and
mortality linked to atypical clinical presentations and delay
in consultation. Therefore, a multidisciplinary care is
required.
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Introduction: Salmonella spondylitis is an uncommon type of
vertebral infection. We present a case of acute onset paraplegia
following pathological fracture caused by Salmonella spondylitis
and epidural abscess. Material and Methods: The patient on
irregular treatment for his psoriasis presented to us seven days
post-acute onset of paraplegia (Frankel A) without any pre-
existing trauma. His X rays showed Collapse of D11 vertebrae
withmultiple healed osteoporotic fractures.MRI revealed signs of
D11 pathological fracture, prevertebral and epidural collection
with cord compression. He underwent posterior stabilization D9-
L1 decompression left costotransversectomy corpectomy D11
and cage reconstruction. Intra-operative cultures sent turned out to
be Salmonella Typhimurium. He was treated with IV antibiotics
for 8 weeks followed by oral antibiotics for 6 weeks. Results: A
follow-up assessment conducted 6 months later revealed no
complications stemming from the surgery, and the patient’s
neurological status improved to Frankel grade D. Laboratory and
radiological investigations also demonstrated no evidence of
infection. Conclusion: Salmonella infection of the spine are
unusual in healthy individuals. They have been sparsely reported
in immunocompromised individual undergoing invasive spine
procedures and post systemic infection. Our patient though un-
dertook irregular treatment for psoriasis neither underwent any
invasive procedure nor showed any systemic symptoms of sal-
monella. Therefore, it is crucial to consider Salmonella infection
as a potential diagnosis in patients with spondylitis.
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P357: Post-tuberculer kyphotic deformity
correction: an analysis of 67 cases

Shah Alam1, Sharif Ahmed Jonayed2, Abdullah Al
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Introduction: Kyphosis is one of the most common compli-
cations of spinal tuberculosis. Patients are never satisfied with the
residual kyphosis even if the disease is cured or arrested. Patients
with hunchback live secluded lives both mentally & socially. To
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achieve correction and prevention, surgery is desirable. None-
theless, satisfactory surgical correction is very difficult and
dangerous as well.Materials &Methods: This prospective case
series was conducted in a tertiary-level hospital and a private
hospital from January 2003 to December 2023. Most of the
patients operated posteriorly to achieve correction. Correction of
deformity was easier in wet TB than the dry TB. Global re-
construction was done using the single posterior approach in all
the cases. Results: This study comprises 67 cases (M = 20, F =
47), with an average age of 17 years. The mean kyphosis angle
was 85 ± 9o preoperatively which came down to 13 ± 7o finally.
There was no major complication. None of the patients devel-
oped or worsened neurologically after surgery. Finally, the pa-
tients achieved a satisfactory cosmetic appearance. Conclusion:
Prevention of deformity should be the primary aim. Long-
standing severe kyphosis produces painful costo-pelvic im-
pingement, reduced vital capacity, lumbar canal stenosis, and
late-onset paraplegia.With improved surgical technique and rigid
spinal instrumentation involving three columns - the posterior is
the only approach for the prevention and correction of kyphosis.
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P358: Clinical outcome of single stage
decompression and fixation for thoraco
lumber spine tuberculosis
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Objective: To assess the clinical outcome of single stage decom-
pression and posterior stabilization in thoracolumbar spinal tuber-
culosis.Methods: All patients aged between 18 and 70 years with
clinically and radiologically proven symptomatic thoracolumbar
spinal tuberculosis who failed with conservative treatment for
4 weeks or developed neurologic weakness between the treatments
are included in this study. All patients were offered decompression
and posterior stabilization with transpedicular screws and rods after
explaining the above procedure. Clinical outcomewasmeasured by
modifiedFrankel grading;AIS (AmericanSpinal InjuryAssociation
impairment score) grade impairment score; and pain assessment
done with visual analog scale (VAS) pre- and postoperatively and at
3, 6, and 9 months of interval. Results: The postoperative pain
relief, neurologic improvement as per modified Frankel grade, AIS
grade, and improvement in erythrocyte sedimentation rate and C-
reactive protein were significant as compared with the preoperative
status. The surgical interventions thus prove to have adequate relief
to the patient and arresting the disease progression. The surgical
outcome has very minimal intra- and postoperative complications.
Conclusion: Single-stage decompression and posterior stabilization
in thoracolumbar spinal tuberculosis is safe, effective, and results in
good clinical outcome. The advantages of surgery include thorough
debridement, decompression, and achievement of spinal
stabilization.

1183
P359: Isolated C3 pott’s spine and its
management

Vishnu Senthil Kumar1

1Orthopaedics, Government Royapettah Hospital, Chennai, India

Introduction: Cervical vertebral osteomyelitis is rare and most
dangerousmanifestation ofTB.Diagnostic challenges are enhanced
when cervical spine is involved. Isolated vertebra makes the di-
agnosis more elusive. We describe this case because of the im-
portance of TB as one of the differential diagnosis.Case report: 38
year old adult female presented with neck pain with radiculopathy
for 2 month duration. No significant past history or constitutional
symptoms. Radiograph of cervical spine showed loss of cervical
lordosis with C3 superior end plate destruction. MRI showed
destruction and loss of C3 height with collection in the pre-vertebral
region stripping the Posterior longitudinal ligament with bilateral
root compression with impending canal compromise. Provisional
diagnosis was Tuberculosis osteomyelitis of C3. CT guided biopsy
failed to obtainmaterial for HPE. In view of abscess and impending
quadriparesis. Surgical debridement was performed and anterior C3
corpectomy with mesh cage placed from C2-C4 with supporting
anterior plate with screws. Now patient at 1 year follow up, with no
subsidence of cage and no evidence of recurrence. HPE diagnosis
proved to be caseating granulomas suggesting TB but gram stain
was negative. She was started with Anti-TB drugs with four drugs
for 3 months and two drugs (Isoniazid+Rifampicin) for 9 months
with seriallymonitoredESR.Discussion:Literature review showed
only few case report involving the cervical spine. Manouri et al in
their case report described C3 Pott’s in a 10 yr old girl presented
with neck pain and torticollis. Differential diagnosis of Langerhans
cell histiocytosis should also be taken into account. Conservative
management was done in their case. Conclusion: In developing
country, TB should always be taken as a differential diagnosis in
long standing neck pain with muscular spasm. Early prompt di-
agnosis and treatment with surgery + Anti-tuberculosis cover is
needed to prevent neurological deficit.

1189
P360: Missed multi-focal non-contiguous
spinal TB (steroid misuse in Covid -19
pandemic) - A rare case with
literature review

Vishnu Senthil Kumar1

1Orthopaedics, Government Royapettah Hospital, Chennai, India

Introduction: Spinal TB contributes to 5% of extra-
pulmonary TB. Thoraco-lumbar region is the most com-
monly affected with cervical spine least affected. Skipped
lesions contribute 7% of spinal TB cases. We report such a rare
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case and its management. Case Report: 39 yr old male
presented with neck and back pain with radiation to bilateral
upper and lower limb. Loss of weight and appetite for 6 month
duration. Steroid intake for 6 months because of COVID-19.
On examination. Power was 3/5 in all 4 limbs, DTR reduced,
decreased sensation in B/L upper and lower limb, ankle clonus
present with normal bladder and bowel sensation. Radio-
logical evaluation showed C6-C7,D7 and L4 spondylodiscitis,
vertebra collapse and cord compression. CT chest showed
consolidated mass in right apical lobe. Other screening nor-
mal. We proceeded with open biopsy and anterior cervical
corpectomy with fusion (mesh cage and plating). Biopsy
suggested granulomatous lesion probably TB. Patient was
started on ATTwith symptomatic improvement in upper limb
compared to lower limb. At 1 month follow up, D7 lesion
regressed and L4 lesion persisted with significant cord
compression. Open biopsy with decompression and posterior
stabilisation with pedicle screws in L2,L3 and L5 levels. HPE
proved caseating granulomatous lesion. At 1 year follow up,
neurology completely recovered with resumed activities of
daily living. Discussion: Skipped multifocal extensive spinal
TB is very rare with 6 cases reported so far. The rarity of this
disease makes the diagnosis difficult and management chal-
lenging. Careful physical examination, sequential radiographs
and whole spine MRI plays an important role in early diag-
nosis and treatment to prevent neurological deterioration.
Decompression should be done from top to bottom with
immune suppression and HIV playing an important role in
extensive non-contiguous spinal TB.Conclusion: This case is
reported because of its rarity and dilemma in clinical pre-
sentation. It can be mistaken for metastasis because of the skip
lesions. Advent of COVID and misuse of steroids can ex-
acerbate mild infections.

1203
P361: Function outcome of dorsal and
lumbar koch’s spine operated with
decompression and long segment pedical
screw fixation

Pratik Sidhdhapuria1, Shahrukhkhan Pathan1

1Orthopaedics, Surat Municipal institute for Medical Education and
Research, Surat, India

Introduction: Koch’s spine is granulomatous infection of
mycobacterium tuberculosis bacteria, endemic in developing
counties. Dorso-lumbar junction area remains most common
region to be affected in extrapulmonary tuberculosis infection.
Anti-tubercular therapy (ATT) is effective in eliminating the
disease, many patients develop neurological weakness and
mechanical instability that needs to be addressed by surgery.
Though TB is an anterior column pathology, now a days
posterior surgical decompression, pedical screw fixation with

or without anterior column reconstruction is becoming the
main stay of the surgery. Material and Methods: Retro-
spective analysis of data collected from January 2021 to
December 2022 at tertiary care hospital was done and all the
patients with thoracolumbar Koch spine operated with pos-
terior decompression and long segment fixation with atleast
6 months of follow-up were included. Xrays and MRI was
used as primary tool for the diagnosis which was confirmed by
tissue biopsy CBNAAT (gene xpert). All the patients were put
on ATT regime for 1 year. Patients who developed neuro-
logical weakness or symptoms of spine instability at any time
during the therapy were considered for the surgery. All pa-
tients were analysed preoperatively and post operatively at
1 month and at 6 months by VAS score, ASIA grading for
neurological involvement and Xrays and MRI for radiological
outcomes. Results: 20 patients were included in the study,12
patients were treated with pedical screw fixation, direct de-
compression with anterior column fixation with cage and bone
graft and 8 were treated with pedical screw fixation with direct
decompression. Mean age of the patients were 32.6 years and
12 (60%) were males. 10 (50%) patients had dorso-lumbar
junction, 6(30%) patients had dorsal and 4(20%) patients had
lumbar region Koch’s spine. 3 (15%) patients were having
multi drug resistant (MDR) TB. 10(50%) patients had ASIA
grade C preoperatively. 2 (10%) patients had complications
that needed re-surgery. Conclusion: Improvement in VAS,
ASIA grade and radiological outcome at 6 months was sig-
nificant (p < 0.05). Decompression with pedical screw fixation
with/without anterior column reconstruction with posterior
approach should be standard of surgical treatment.

1525
P362: Does two eggs per day keeps the
doctor away?

Mak Rongqi1, Nur Aida Faruk Senan1

1Orthopedics, Sarawak General Hospital, Kuching, Malaysia

Introduction: Recently, there is an epidemic of newly di-
agnosed diabetics presenting with soft tissue infections and
spine discitis in our wards. Demographics of such patients are
getting younger and ‘bigger’. Most orthopaedic patients are in
a catabolic state with multiple wounds and infection and a high
protein diet will expediate patient recovery. A movement was
started within the orthopedic department of our hospital to
tackle the root cause of the problem which is glucose intol-
erance. We introduced a new diet regime within the orthopedic
wards, which consist of 2 eggs for breakfast, and high protein
diet (HPD) for lunch and dinner. Snacks were eliminated. The
hospital daily meals provide about 50gm/day and about 80gm/
day for the high protein diet. Material and Methods: Data
was collected from 10 patients in the main orthopedic ward
who received the HPD and 10 patients from regular ward who
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received the standard hospital diet. Results: The Intervention
group showed high satisfaction to the new implemented diet,
they all expressed satiety after the meals. Sugar control im-
proved tremendously after 48 hours into the introduction of
HPD. There was average reduction of blood sugar levels from
the baseline by 18.4% in the study group and increase of
20.8% in the control group. 100% of those patients had anti-
hypertensive and anti-hyperglycemic medication de-
prescribed within 48 hours to 72 hours of introducing the
HPD. The average weight lost was 7.60 kg lost in the study
group versus 0.93 kg in the control group. The control group
showed spikes of high blood sugar in the ward after con-
suming the standard hospital meal consisting of mainly refined
carbohydrates (2 slices of white bread, plain porridge and rice
with small amount of protein for lunch and dinner). Con-
clusion: Standard hospital diet does not provide enough
protein that the patient needs for adequate wound healing. This
initiative has shown that a small alteration to the diet has a big
impact on the sugar control and general health of the patient.
This improvements lead to better patient outcomes and cost
savings with deprescription of medication and shortened
hospital stay.

1570
P363: Tackling cervical spine spondylodiscitis
using a metabolic approach - The
Sarawak approach

Nur Aida Faruk Senan1, Mohammad Zaki Mohd
Amin2, Ying Chyi Chong1

1Orthopedics, Sarawak General Hospital, Kuching, Malaysia,
2Orthopedics, University Malaysia Sarawak, Kuching, Malaysia

Introduction: Spondylodiscitis is an up and rising pathology
due to the increasing number of immunocompromised patients
in Malaysia. The incidence of diabetes mellitus and end stage
renal failure have increased 200% over the last 20 years in this
country. Treatment at our center not only involves operative
stabilization but we also advocate lifestyle modification in the
form of dietary and lifestyle modifications. These additional
approach has shown to improve patients glycemic control,
reduce dependency on pain medications and better neuro-
logical recovery.Material andMethods:We present our case
series of 14 patients with cervical spondylodiscitis treated
from 2019 to 2021. 93% of the patients were male with only
one female. All patients had a metabolic disease of either
diabetes or were pre diabetic and had a body mass index of
more than 24. Results: 70% were treated anteriorly with
anterior cervical plating (with mesh cage/ bone graft) while
others only posterior stabilization. 79% had bacterial spon-
dylodiscitis while the rest were tuberculous spondylodiscitis.
50% of the patients presented with neurological deficit with
improvement of one or more ASIA grade post operatively.

There was one sudden death in the cohort due to an underlying
heart condition. All patients with pyogenic discitis were
treated with intravenous antibiotics for a total of 6 weeks
followed by oral antibiotics for another 6 weeks. Those with
tuberculous infection was treated with oral anti tuberculous
medication for one year. All patients showed radiological solid
fusion at time of follow up, with 20% of patients developing
loss of correction. However those patients were asymptom-
atic. During the admission all patients were given nutritional
advise by the treating orthopedic team which involved ther-
apeutic carbohydrate restriction and increasing the total
protein and healthy fats intake. All patients showed improved
in glycemic control which resulted in deprescription of dia-
betic and hypertensive medications during the course of their
stay. They also all experienced weight reduction of at least 5%
of their body weight. Conclusion: This additional dietary and
lifestyle modification will not only help the patient recover
faster but also reduce the healthcare burden in our country.
This new approach taken by the orthopedic spine team has
helped to put many patients diabetes in remission and thus
reduce their risk of chronic diabetic complications.

1627
P364: “Screwing through the two”: single
centre experience of one-stage posterior
spinopelvic fixation for lumbosacral junction
spondylodiscitis using S2AI screws

Charlene Yeoh1, Jayathilak Shanmugam1, Han Sim
Lim1, Zairul Anuar Kamarul Bahrin1

1Orthopaedic, Hospital Pulau Pinang, Penang, Malaysia

Introduction: The S2-alar-iliac (S2AI) technique, originally
described in 2007 by Sponseller and Kebaish, is gaining
prominence as an alternative pelvic fixation method to the
traditional method of iliac screws in spinopelvic fixation. The
advantages of doing so include a lower profile construct,
reduction of prominent hardware related complications and in
line rod placement. Violation of the sacroiliac joint has been
pointed out by detractors of this technique, but evidence of
complications related to this have remained inconclusive and
insignificant. Material and Methods: A retrospective case
series of 6 patients (age ranging from 32 - 65), who underwent
surgical debridement and posterior spinopelvic fixation were
reviewed. All patients were diagnosed with lumbosacral
junction spondylodiscitis - a subset of patients prone to de-
veloping complications due to their underlying comorbidities
and immunocompromised status. Intractable pain and poor
response to antibiotic were the main indications for surgery.
All cases were done in a single centre, Penang General
Hospital, Malaysia. Results: A total of 5 males and 1 female
patient were included in this review. The affected level of
spondylodiscitis ranged from L3/4 to L5/S1. 5 patients had
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bacterial spondylodiscitis and 1 patient had tuberculous
spondylodiscitis which were confirmed via intraoperative
cultures. All of these patients experienced instability pain
while only 2 had significant progressive neurological deficit.
Trial of intravenous antibiotic therapy did not alleviate their
symptoms. Post operatively, there was a significant im-
provement in pain score, neurological deficit and Oswestry
Disability Index (ODI). None of the patients required revision
surgery for hardware related complications. One patient de-
veloped a surgical site infection which required debridement
but a delayed primary closure was able to be done prior to
discharge. One patient unfortunately succumbed to severity of
his illness. Conclusion:We conclude that the S2AI technique
is a feasible method of spinopelvic fixation with a lower risk of
postoperative complications, suitable in the treatment of
spondylodiscitis patients. The theoretical drawback of the
S2AI technique has not been conclusively proven to be
problematic. However, we acknowledge the small sample size
and understand that further research is necessary to strengthen
the evidence base for the use of S2AI screws in the man-
agement of spondylodiscitis patients.

1797
P365: Postoperative infection after anterior
versus lateral lumbar interbody fusion: a
systematic review and meta analysis

Ali Khan1, Alexander Aguirre1, Mohamed Soliman1,
Cathleen Kuo1, Asham Khan1, Esteban Quiceno
Restrepo1, Jeffrey Mullin1, John Pollina1

1Neurosurgery, University at Buffalo Neurosurgery, Buffalo, USA

Introduction: Postoperative infections are one of the most
common complications of any surgery. Anterior Lumbar In-
terbody Fusion (ALIF) and Lateral Lumbar Interbody Fusion
(LLIF) are both commonly performed spinal fusion proce-
dures. Material and Methods: A search of the literature was
completed using the PubMed and Embase databases until May
2023 with adherence to the PRISMA guidelines. Studies were
included if they directly compared the postoperative infection
after ALIF and LLIF. Pooled weighted odds ratios were
calculated, and the result of the common effect model was
reported.Results:We included a total of 8 studies which had a
direct comparison of 694 patients who underwent ALIF and
1453 patients who underwent LLIF. Postoperative infection
was reported in 28 (4.0%) of ALIF cases while postoperative
infection was reported in 24 (1.7%) of LLIF cases. There was
no significant difference in the risk of wound infection be-
tween the ALIF and LLIF reported through the common effect
model (odds ratio, 1.10; 95% confidence interval, 0.60-2.01;
I2 = 9%; p = .36). Conclusion: This systematic review and
meta-analysis demonstrates that there are no significant

differences in postoperative infection rates between the ALIF
and LLIF patients.

1875
P366: Epidemiologicol and clinical profile of
spinal tuberculosis patients at Kassab
Institute, Tunisia

Benjeddou Wassim1, Khalil Habboubi1, Amine
Chabchoub1, Meddeb Mehdi1, Hassen Makhlouf1,
Mondher Mestiri1

1Adults, Med Taieb Kassab Institute, Mannouba, Tunisia

Introduction: Despite being one of the oldest known dis-
eases, tuberculosis remains a significant public health concern,
particularly in developing nations, where it exerts substantial
medical, social, and economic burdens. This study aimed to
investigate the epidemiological and clinical characteristics of
individuals treated for spinal tuberculosis at Kassab Institute
in Tunisia. Material and Methods: This retrospective ob-
servational study involved the extraction of data from the
medical records of all patients diagnosed with spinal tuber-
culosis between January 2018 and December 2020 at the
institute. The collected data encompassed epidemiological
details, clinical characteristics, imaging findings, laboratory
test results, and treatment modalities, which were subse-
quently analyzed.Results:Over a three-year period, 189 cases
of spinal tuberculosis were identified. The mean age of the
patients was 46 ± 14.5 years, with a slight male predominance
(55.7%). Axial pain emerged as the primary clinical symptom
(79.5%), and more than half of the patients (54.2%) had
experienced symptoms for over six months before seeking
medical attention. A history suggestive of pulmonary tuber-
culosis was noted in 15.5% of cases. The most frequently
employed imaging technique was X-ray (92.3%), followed by
Magnetic Resonance Imaging (85.6%). The lumbar spine was
the most commonly affected site (48.7%), followed by the
thoracolumbar spine (24.1%), with less than three vertebral
segments involved in 71.3% of cases. Elevated Erythrocyte
Sedimentation Rates (ESR) were observed in 76.8% of pa-
tients at the time of diagnosis. Neurological impairment of
varying degrees was present in 88 (46.6%) patients, and
18.4% presented with spinal deformities. All patients received
combination anti-tuberculosis chemotherapy and were fol-
lowed up for a minimum of 12 months. The majority (88.9%)
were managed non-operatively, with 61.5% of those with
neurological deficits showing improvement. No mortality was
recorded. Conclusion: Spinal tuberculosis predominantly
affected individuals in the economically productive age
groups. Late presentation and a significant incidence of
neurological impairment were notable findings. The persis-
tence of neurological deficits underscores the importance of
early intervention and appropriate management to mitigate
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morbidity. Strategic interventions are warranted to promote
timely diagnosis and treatment in this patient population.

1953
P367: Poor prognostic factors in the
treatment of spinal
instrumentation infection

Shinji Tanishima1, Tokumitsu Mihara1, Chikako
Takeda1, Satoshi Fujiwara1, Hideki Nagashima1

1Division of Orthopedic Surgery, Department of Sensory and Motor
Organs, School of Medicine, Faculty of Medicine, Tottori University,
Yonago, Japan

Introduction: Spinal instrumentation infections, once they
occur, are difficult to treat and sometimes require removal of the
implants. The purpose of this study was to investigate the
factors associated with poor prognosis in the treatment of spinal
instrumentation infections. Subjects and Methods: Between
2004 and 2021, 22 patients (16 males and 6 females, mean age
70.7 years) who were able to be followed for at least 3 months
after spinal instrumentation infection at our hospital were in-
cluded. Patients whose implants were not removed or who did
not achieve CRP-negative results were classified as the poor
group, while those whose implants were preserved, and CRP-
negative results were classified as the good group. The back-
ground factors were sex, age, Body Mass Index (BMI), total
protein at the time of surgery for the underlying disease, al-
bumin, the organism causing the infection, CRP at the time of
infection, and white blood cell count, while the treatment
factors were time from onset to surgery, number of operations
for infection, concurrent hyperbaric oxygen therapy, and
whether vancomycin spraying was used or not. Results: There
were 12 cases in the cured group and 10 cases in the failure
group. BMI was 23.3 ± 4.1 in the cured group and 18.9 ± 3.5 in
the failure group and was significantly lower in the failure
group (p = 0.02). The white blood cell count at the time of
infection was 7575 ± 1766 μ/L in the cured group and 12570 ±
7005 in the failure group, which was significantly higher in the
failure group (p = 0.047). The percentage of resistant bacteria
was significantly higher in the failure group (P=0.04). No
treatment factors differed significant between the two groups.
Binomial logistic analysis showed that low BMI was an as-
sociated factor for poor prognosis (odds ratio: 14.6; 95% CI:
1.1-187.3, p = 0.041).Conclusion: Lower BMI was associated
with implant removal. On the other hand, the number of sur-
geries, hyperbaric oxygen therapy, and other measures such as
concomitant vancomycin may not lead to effective implant
preservation measures in implant preservation, and at present
there is no better strategy than infection prevention.

2045
P368: Clinical outcomes of postoperative
surgical site infections in patients undergoing
posterior thoracolumbar and lumbar
instrumentation at The Kassab Orthopedic
Institute, Tunisia

Benjeddou Wassim1, Khalil Habboubi1, Safouen Ben
Brahim1, Meddeb Mehdi1, Hassen Makhlouf1,
mondher mestiri1

1Adults, Med Taieb Kassab Institute, Mannouba, Tunisia

Introduction: Postoperative surgical site infections (SSIs)
pose significant challenges following instrumented spinal
surgeries, often leading to disability. This study aims to
evaluate the incidence and characteristics of postoperative
SSIs associated with posterior thoracolumbar and lumbar
instrumentation procedures conducted at the Kassab Or-
thopedic Institute, Tunisia, involving 22 patients.Material
and Methods: We conducted a comprehensive analysis of
patient demographics, infection profiles, treatment mo-
dalities, and perioperative factors within the institute’s
database, spanning from January 2010 to December 2020.
Preoperative and postoperative assessments included Os-
westry Disability Index (ODI), Patient Health
Questionnaire-9 (PHQ-9), and Visual Analog Scale (VAS)
scores for both back and leg pain. Results: Among the 285
patients undergoing procedures at the Kassab Orthopedic
Institute, Tunisia, a total of 22 SSIs (7.7%) were diagnosed,
with 14 (63.6%) requiring at least one revision surgery for
SSI management. Notably, the incidence of infection was
significantly higher in patients with lumbar spinal stenosis
compared to those with scoliosis or kyphosis (p < 0.01).
Meticillin-susceptible Staphylococcus aureus (43.4%) was
the most frequently isolated pathogen. Complications at-
tributed to antibiotic treatment were observed in 7.8% of
cases, while long-term antibiotic therapy was indicated for
47.2% of patients. Remarkably, instrumentation was suc-
cessfully retained in 18 patients (81.81%), and all SSIs
were effectively controlled without recurrence during the
follow-up period. Conclusion: Our analysis, involving 22
patients, revealed an average SSI rate of 7.7% at the Kassab
Orthopedic Institute, Tunisia. Patients with deep wound
SSIs demonstrated favorable outcomes with the preser-
vation of instrumentation. Timely diagnosis, precise re-
vision surgery encompassing rigorous irrigation and
thorough debridement, along with an extended course of
antibiotics, played pivotal roles in infection eradication,
implant retention, morbidity reduction, and achievement of
wound healing.
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P369: Preventing implant infection on spine
surgery; 1-year follow-up 114 cases

Halit Ozcan1, Busra Erdem1, Betul Yaman1, Inan
Uzunoglu1, Baris Yasar1, Mehmet Kalan1, Ahmet
Gunaydin1, Rafet Ozay1, Levent Gurses1

1Neurosurgery, Ankara Etlik City Hospital, Ankara, Turkey

Introduction: Surgical site infections are an important
postoperative complication of surgical procedures. Although
the risk of postoperative infection in neurosurgery is low
compared to other surgical procedures, surgical site infections
pose a significant problem in terms of increasing mortality,
morbidity, hospital stay, and health costs. The risk of surgical
site infections depends on the patient’s chronic diseases,
operation duration, irrigation of the operation area, application
of antibiotics to the area during closure, use of double or single
layer gloves during surgery, intraoperative complications,
postoperative drain time and postoperative wound follow-up.
may depend on factors related to It is important to reveal the
relationship between these factors and wound healing. Ma-
terial and methods: 114 patients who underwent surgical
treatment and follow-up in our clinic between October 2022
and September 2023 and underwent spinal instrumentation
were included in the study. Patients were evaluated in terms of
criteria such as preoperative blood values, complications
developing during surgery, use of double or single layer gloves
during surgery, duration of surgery, irrigation of the operation
lodge, application of antibiotics to the lodge during closure,
and postoperative drain time. Results: The average age of 114
patients was 59.03, 40.3% (46 patients) were male and 59.6%
(68 patients) were female. Dural tear developed in 2.6% of the
patients (3 patients), and no wound site problems were ob-
served in the patients who developed dural tear. Postoperative
drain time was 24 hours in 77.1% (88 patients) and 48 hours in
5.2% (6 patients); Drainless follow-up was performed in
17.5% (20 patients). There was wound discharge in 5 patients
whose drains were monitored 24 hours a day, and skin flora
was grown in the wound culture of 3 of them. No growth was
observed in the wound culture of 2 patients. No problems were
observed in the wound area of the patients whose drains were
monitored for 48 hours. Wound discharge was observed in 2 of
20 patients who were followed up without drainage, and skin
flora grew in one patient and enterobacteria grew in the other.
Double gloves were used in 7.8% of the patients (9 patients)
during surgery, wound discharge was observed in 1 of 9
patients, and wound culture was negative. In 50.8% of the
patients (58 patients), the bed was washed with rifampicin
during surgical closure. There was wound discharge in 6
patients, skin flora was grown in the culture of 4 of them, 1
culture was negative, and 1 had enterobacter growth in his
culture. One of the 56 patients in whom rifampicin was not

used during surgical closure had wound discharge and no
growth was detected in the culture. Conclusion: Factors such
as intraoperative complications, surgery duration, use of
double gloves, surgical site irrigation, operation time, and
postoperative drain follow-up periods affect the wound
healing of patients. In this study, it was aimed to reveal the
effect of the examined factors on the postoperative wound
healing of cases with spinal instrumentation.

2275
P370: Result of only posterior
decompression and fixation in dorso-lumbar
tuberculosis of spine

Mehulkumar Chandana1

1Orthopaedics, Zydus Medical College Dahod, Dahod, India

Introduction: Tuberculosis has been predicted to be the
largest single infectious cause of death. Tuberculosis at dorsal
and lumbar level of spine is inherently unstable. tuberculosis
of spine is a common cause of anterior column destruction of
spine and thus resulting into kyphosis, a sequel which can
present as late onset weakness. If the patients are diagnosed
early, they can be treated conservatively. However, with
proper indications, surgical procedures are superior in the
prevention of neurological deterioration, maintenance of
stability, prevention of deformity, early recovery & early
mobilization. In present study, we have studied the results of
only posterior decompression and fixation in Dorso lumbar
Koch’s spine in view of neurological status, amount of fusion,
amount of correction of kyphotic deformity & life style status
over the period of time. Material and Methods: Total 60
Patients admitted in hospital were taken in the study initially
and final analysis were done for 50 patients. All patients (n =
50) who had tuberculosis of spine at dorsal and/or lumbar with
or without neurological deficit and with or without deformity
&were managed by only posterior decompression and fixa-
tion. Study were done for the cases for development of de-
formity at dorsal and lumbar spine treated by posterior
decompression and fixation and their neurological status.
Minimum follow up were done for 12 months. Result: Out of
total 50 patients 54%were males and 46%were females. 31-40
years age group had 28% incidence of disease among all
patients. As per Frankel grades 40% of the patients had
Frankel grade E, 24% had Frankel grade D, 20% patients had
Frankle grade A& 14% had grade C. As per Dennis Pain score
36% patients were pain free and 54% patients had occasional
pain. 18% Lumbar group patients had occasional pain whereas
12% Dorso lumbar group of patients had occasional pain. As
per Dennis work score, 50% patients returned to previous
heavy work and 28% patients returned to light work and
lumbar group had best outcome whereas 22% of them could
return to their previous heavy work. 18%patients of Dorsal
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group were returns to previous heavy work. As per Bridwell
fusion Score 72% patients had definitive fusion. 30% of dorsal
group and 28% of lumbar group of patients had definitive
fusion, as per Seybold & Bayley Scale patients with dorsal
tuberculosis had an average score of 13.78 (good). Lumbar
region tuberculosis had marginally better score 15.72 (good).
Dorso lumbar region tuberculosis patients had score of 13.66
(good). Average is 14.66 (good). Functional outcome was
better in patients treated with posterior fixation and decom-
pression. Conclusion: Dorsal and lumbar level prone to in-
stability and deformity which affects the functional
performance in future life. functional outcome is better ac-
cording to Seybold and Bayley Scale, in form of pain relief,
work performance, fusion and neurological outcome after
posterior decompression and fixation. Thus Progression of
deformity is prevented. Posterior fixation is safe and helps in
early mobilization and rehabilitation & Posterior decom-
pression facilitating possible neurological recovery.

2339
P371: Spondylodiscitis due to Candida
albicans: a case report and narrative review

Pedro Torres1, Andre Castilho1, Haroldo Oliveira De
Freitas Junior1, Henrique Darmstadter1, Rodrigo
Cruzeiro1

1Spine Surgery, Hospital UNIMED, Brazil

Introduction: Spondylodiscitis is an infectious condition
involving the vertebral bodies and adjacent intervertebral
discs. It represents approximately 2-7% of all bone infections
and typically affects individuals in their fifth and sixth decades
of life. Spondylodiscitis most commonly involves the lumbar
region (58%) followed by the thoracic region (30%), with
Staphylococcus aureus being the causative agent in over 50%
of cases. Other causative agents include enteric Gram-
negative bacteria, Streptococcus, and Mycobacterium tuber-
culosis. Fungal spondylodiscitis is relatively rare (0.5 – 1.6%),
primarily occurring in immunosuppressed patients. Candida
albicans is the predominant causative agent (62%), followed
by C. tropicalis (19%) and C. glabrata (14%). In this study,
we present a case of a female patient with spondylodiscitis due
to Candida albicans, detailing her treatment and clinical
progress. Additionally, we conducted a narrative review of the
literature to explore aspects of this topic, including epide-
miology, pathophysiology, and available treatments. Mate-
rials and Methods: We report the case of a 35-year-old
immunocompetent female patient who was admitted to our
service with subacute low back pain refractory to conservative
treatment, including analgesia and physiotherapy. The patient
did not exhibit any changes in strength, sensory function in the
lower limbs, or abnormalities in laboratory tests but reported
recurrent episodes of vaginal candidiasis. Nuclear Magnetic

Resonance Imaging of the thoracic and lumbar spine revealed
hyperintensity on T2 and STIR sequences and hypointensity
on T1, suggesting a localized infectious process. Two per-
cutaneous biopsies performed one week apart both yielded
positive results for Candida albicans. A comprehensive
search was conducted on the PubMed database for relevant
review studies and case reports concerning fungal spondy-
lodiscitis due to Candida albicans. The most recent and
pertinent articles were selected for our analysis. Results:
Fourteen days after the second biopsy, the patient underwent
posterior arthrodesis from T10 to L1 due to severe kyphotic
deformity in the affected segment of spondylodiscitis. Two
months postoperatively, imaging studies continued to show
changes consistent with spondylodiscitis, necessitating ad-
ditional surgical intervention. A lateral thoracic approach was
employed, involving thoracotomy at the 10th intercostal
space, resection of devitalized bone tissue, and management of
the inflammatory process. Additionally, T11-T12 arthrodesis
was performed via the anterior approach. The patient received
a six-month course of 450 mg of Fluconazole, resulting in
complete remission of the infectious condition in her spine.
Conclusion: Fungal spondylodiscitis typically arises from
three main etiologies: contiguous spread, direct inoculation (as
seen in lumbar punctures, anesthesia, and spinal surgery), and
hematogenous dissemination, the most common mechanism
following a Candidemia focus. In the case reported, the
leading hypothesis is that Candida albicans from the vaginal
region disseminated to the spine via the bloodstream. The
literature offers varying recommendations regarding the
choice between conservative or surgical treatment for im-
munocompetent patients with fungal spondylodiscitis. Key
surgical indications include the onset of neurological deficits,
disease progression, the presence of a large epidural abscess,
spinal instability, intractable pain, and failure of conservative
management. Generally, patients undergoing treatment for
fungal spondylodiscitis exhibit a favorable prognosis, with
complete recovery rates ranging from 67% to 100%.

2352
P372: Full endoscopic interbody fusion for
pyogenic spondylodiscitis

Takaoki Kimura1

1Spinal Surgery, Tokyo Spine Clinic, Tokyo, Japan

Background: Treatment of pyogenic spondylodiscitis is often
difficult, but few surgical methods have been established. In
recent years, full endoscopic discectomy and lavage by
transforaminal approach has been reported, and this time we
performed full endoscopic surgery as an anterior recon-
struction in addition to posterior fusion for the cases of
pyogenic spondylodiscitis that required interbody fusion. We
report that we obtained good results by performing
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intervertebral discectomy and autologous bone grafting using
full endoscopy by a bilateral transforaminal approach. Case:
Case 1 was a 62-year-old man who underwent laminectomy at
another hospital for lumbar canal stenosis two years ago, and
his diabetes was poorly controlled. This time, he developed
lower back pain and was diagnosed with discitis on MRI and
underwent endoscopic discectomy and lavage. After 4 weeks
of antibiotics, a mild inflammatory reaction remained, low
back pain, and severe destruction of the vertebral body. After
posterior fusion, we performed endoscopic discectomy and
autologous bone grafting by bilateral transforaminal approach.
Case 2 was a 32-year-old man with no past medical history
who developed the disease due to lower back pain. After
4 weeks of antibiotics, a mild inflammatory reaction remained,
as well as lower back pain and kyphotic deformity, so similar
surgery was performed. In both cases, the postoperative low
back pain disappeared, the inflammation turned negative, and
the patients were discharged. Discussion: Full endoscopic
discectomy has been reported for some time, and it is an
approach that avoids complications such as nerve damage and
allows for effective disc removal directly. In this study, we
demonstrated that by using an endoscope for anterior re-
construction, in addition to these advantages, destruction of
other supporting tissues and expansion of infection during
intraoperative manipulation can be minimized, and it is also
minimally invasive for the patient. It has been suggested as
one of the future treatments for pyogenic spondylodiscitis.
Conclusion: We reported a minimally invasive surgical
treatment using an endoscope for pyogenic spondylodiscitis.

2379
P373: One-stage posterior approach in
surgical treatment of single-segment
thoracolumber spinal tuberculosis with
neurological deficits in adults -
Our experience

Md Rezaul Karim1

1Spine Surgery Unit, National Institute of Traumatology and
Orthopaedic Rehabilitation (NITOR), Dhaka, Bangladesh

Background: Surgical management of spinal tuberculosis
(TB) has been classically the anterior, then combined, and of
late increasingly by the posterior approach. There are quite a
few controversies on the surgical management of single-
segment thoraco-lumbar spinal tuberculosis with neurologi-
cal deficits (STSTND). In this study, the clinical efficacy and
feasibility of one-stage posterior- debridement, interbody
fusion, and posterior instrumentation for treating STSTND in
adults were retrospectively evaluated. Our study is a retro-
spective analysis by authors in variable disease pattern of TB
Spine operated at an institute using a single posterior ap-
proach. Methods: Twenty cases with STSTND underwent

one-stage posterior debridement, interbody fusion and pos-
terior instrumentation at the different institution from January
2017 to January 2022. Follow-up time was 24.4 ± 10.2 months
(range, 12-36 months), and kyphosis angle was 34.1 ± 12.3°.
The American Spinal Injury Association (ASIA) classification
of spinal cord injury was employed to evaluate neurological
deficits, while visual analogue scale (VAS) was employed to
assess the degree of pain. Erythrocyte sedimentation rate
(ESR) and C-reactive protein (CRP) were used to evaluate the
activity of tuberculosis (TB). Results: All 20 patients with
spinal tuberculosis (ST) were completely cured, and there was
no recurrence of TB. Postoperative kyphosis angle was 8.2 ±
1.8°, and there was no significant loss of correction during the
final follow-up. Solid fusion was achieved and pain was re-
lieved in all cases. Neurological condition in all patients
improved after surgery. Conclusions: One-stage posterior
debridement, interbody fusion, and posterior fixation followed
by chemotherapy seems to be adequate for obtaining satis-
factory healing of single-segment thoraco-lumbar spinal tu-
berculosis with neurological deficits. Careful patient selection
is critical to the successful outcome with this technique.
Keywords: spinal tuberculosis; single-segment; neurological
deficits; posterior-only approach; thoraco-lumbar
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P374: Clinical utility and patient compliance
with mobile applications for home-based
rehabilitation following transforaminal
lumbar interbody fusion

Adam Cole1, Alex Tang2, Matthew Parry2, Tan Chen3

1Medicine, Geisinger Commonwealth School of Medicine,
Scranton, USA
2Orthopaedic Surgery Northeast Residency
3Department of Orthopaedic Surgery, Geisinger Health, Wilkes-
Barre, USA

Introduction: Transforaminal lumbar interbody fusion
(TLIF) via open or minimally invasive (MI) techniques is
commonly performed to treat degenerative diseases of the
lumbar spine. Postoperative rehabilitation and therapy pro-
tocols are widely employed. Mobile applications for home-
based therapy programs have grown in popularity and have
been widely used following orthopedic procedures. There is,
however, limited data describing the utility and compliance
with such self-directed programs and its effects on patient-
reported outcome measures (PROMs) following TLIF. The
purpose of this study was to (1) compare PROMs between
post-operative patients who were the most and least compliant
in using the mobile-based rehabilitation programs, (2)
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compare PROMs between patients undergoing open vs. MI-
TLIF, and (3) quantify the overall compliance rate of such
home-based rehabilitation programs.Material andMethods:
A retrospective review was performed from 2019-2023
identifying patients who underwent one- or two-level open
or MI-TLIF for degenerative lumbar pathology. All patients
were automatically enrolled in the rehabilitation program.
Patient-Reported Outcomes Measurement Information Sys-
tem (PROMIS) and Oswestry Disability Index (ODI) scores
were collected perioperatively and assessed longitudinally.
Patients were separated into two study groups for comparison
based on application compliance and surgical technique.
Patient compliance and engagement were defined as those
who downloaded the application (DL+) and had set therapy
session reminders (R+) on their mobile devices. Compliance
rate was calculated as the difference between the number of
active participants at the preoperative phase and final follow-
up. Descriptive and inferential statistics were performed.
Results:A total of 220 patients (MI-TLIF: n = 38; open TLIF:
n = 182) were included. Average follow-up time was
23.2 months. No difference was found in ΔPROMIS scores
(DL+R+: 6.1 ± 5.0; DL-R-: 4.0 ± 6.9; p = 0.261) or ΔODI
scores (DL+R+: 23.7 ± 16.3; DL-R-: 24.1 ± 9.2; p = 0.690)
regardless of patient compliance and engagement. No dif-
ference was found in the improvement of outcomes scores
between open vs. MI-TLIF techniques as stratified by DL+/
DL- and R+/R- at any postoperative time point. Both open and
minimally invasive cohorts demonstrated clinical improve-
ment exceeding minimal clinically important difference at
final follow-up. Overall patient compliance to the program
was 71% at final postoperative follow up (MI-TLIF: 37%,
Open-TLIF: 79%). Conclusion: Despite high long-term
compliance and rising popularity, mobile applications for
home-based postoperative rehabilitation programs have low
clinical utility in patients undergoing transforaminal lumbar
interbody fusion.

430
P375: Perioperative transverse abdominal
plane blockade as part of multimodal
analgesic treatment in lumbar surgery,
anterior approach and posterior fixation
(ALIF - FPP)

Ana Sofia1, Diana Chavez2, Alberto Perez2

1Neuroanesthesia
2Neurosurgery, Hospitales Angeles, Mexico City, Mexico

Introduction: Transverse abdominal block (TAP) have become
more relevant and currently constitute a real alternative to neu-
raxial techniques. These blocks are a complement within the
multimodal strategy for postoperative pain control in abdominal
approach spine surgery. Ultrasound in regional anesthesia

provides greater efficacy and safety, because of the direct visu-
alization of the neural structures, adjacent structures and distri-
bution of the local anesthetic, the detection of anatomical variants,
reduction of the volume of local anesthetic and increased patient
satisfaction. Within spine surgeries, anterior approach lumbar
interbody fusion (ALIF) is one of the most widely used tech-
niques for restoration of lordosis and indirect decompression,
combined with lumbar fixation with transpedicular screws in-
creases the requirement of opioid analgesics in the first postop-
erative hours to control abdominal and lumbar pain. The main
objective of this study is to decrease the use of trans and post-
operative opioids and its adverse effects in lumbar spine surgery
with anterior approach and posterior fixation. As well as promote
early mobilization and decrease times in hospital stay associated
with post-surgical pain. Material and Methods: A database of
patients undergoing ALIF + FPP lumbar spine surgery will be
made, between the months of may to september 2023, using the
analogue visual assessment of pain in the preoperative, immediate
and medium postoperative after the application of TAP block,
guided by ultrasound. Demographic data will be collected,
pathological history, use of analgesics and neuromodulators,
surgical times, bleeding time, neurophysiological changes, hos-
pitalization time. Results: Anterior arthrodesis and posterior
lumbar fixation L5S1 was made in 9 patients, with an average of
41.2 years, mean BMI 25.9. Average surgery time of 86 minutes
with 163 cc average bleed amount. The mean preoperative scores
for the pain was VAS 8/10, VAS 4/10 at 6 and 12 hours and VAS
1/10 at 18 hrs. Of the 9 patients, only 3 required the use of a rescue
analgesic, Ketorolac in a single dose at 12 hours after surgery and
when starting mobilization out of bed, referring pain in the
posterior lumbar area, denying pain in the abdominal region. All
patients were discharged within 24 hours post-surgery. Con-
clusion: The use of USG-guided bilateral tap block decreases
opioid consumption in the trans surgical period and in the im-
mediate postoperative period in patients undergoing ALIF + FPP
surgery. TAP block is very useful to decrease times of hospital
stay by reducing post-surgical pain.

594
P376: ChatGPT answers patient focused
questions in cervical spine surgery

Tejas Subramanian1, Kasra Araghi1, Troy Amen1,
Austin Kaidi1, Brandon Sosa1, Tomoyuki Asada1,
Pratyush Shahi1, Yeo Eun Kim1, Myles Allen1, Avani
Vaishnav1, Eric Mai1, Cole Kwas1, Chad Simon1,
Maximillian Korsun1, Eric Kim1, Evan Sheha1, James
Dowdell1, Sheeraz Qureshi1, Sravisht Iyer1

1Hospital for Special Surgery, New York, USA

Introduction: Artificial intelligence (AI) and its utilization to
improve patient experience across medicine is seeing re-
markable growth. Ever since ChatGPT was released, its
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potential uses have been increasingly explored. One such
usage is patient education. For the first time on a large scale,
patients are able to ask targeted questions and receive similarly
targeted answers. While patients may use these recourses to
assist in decision making, there still exists little data regarding
their accuracy especially within orthopedic surgery and more
specifically spine surgery. The current study aimed to examine
the quality of responses to cervical spine questions surgeons
frequently get asked in clinic. Material and Methods: We
compiled 9 frequently asked questions cervical spine surgeons
receive in clinic to test ChatGPT’s version 3.5 ability to an-
swer a nuanced topic. Questions included were: 1) What are
the different types of cervical spine surgery? 2) What are the
indications for cervical spine surgery? 3) What is the differ-
ence between an ACDF and a CDR? 4) What are the benefits
and drawbacks of ACDF and CDR? 5) Will my neck pain
improve after ACDF or CDR? 6) Will my arm pain improve
after ACDF or CDR? 7) Is there a chance I will not improve or
get worse after cervical spine surgery? 8)What are the chances
I will have swallowing difficulties following cervical spine
surgery? 9) How long is the recovery following cervical spine
surgery? Responses were reviewed by two independent re-
viewers on a Likert scale for the accuracy of information
presented (0-5 points), appropriateness in giving a specific
answer to specific question asked (0-3 points), and readability
for a layperson (0-2 points). Readability was assessed via the
Flesh-Kincaid Grade Level analysis for the original prompt
and for a second prompt asking for rephrasing at the 6th grade
reading level. Results: On average, ChatGPT’s responses
scored a 7.1/10. Accuracy was rated on average a 4.1/5.
Appropriateness was 1.8/3. Readability was a 1.2/2. Read-
ability was determined to be at the 13.5 grade level originally
and at the 11.2 grade level after prompting. Conclusion: As
chatbots such as ChatGPT become increasingly popular, they
are sure to become another resource for patients considering
orthopedic surgery. Assessing ChatGPT’s capacity to address
cervical spine related patient questions revealed several
strengths and limitations. On average, ChatGPT scored a 4.1
out of 5 points for accuracy. This is an impressive demon-
stration of the data the chatbot has access to as these specific
spine surgery questions are not easily answered. However,
more significantly, both observers noted that despite
ChatGPT’s accuracy, it failed to provide a comprehensive
response, often omitting important considerations that com-
promise the utility of the response. We were especially sur-
prised by the poor readability of ChatGPT. Often times if a
patient searches for a specific question, it can be 1) difficult to
understand research literature or 2) not available on websites
such as WebMD. ChatGPT was able to provide answers that
answer the specific question asked in a way that most can
understand. And because of this, it becomes a very powerful
tool for the dissemination of information to patients looking to
understand their pathologies and surgical options. ChatGPT is
still useful, but its utility might be limited to those with higher
medical proficiency. Additionally, while ChatGPT would

provide a response, it importantly always prefaced with a
statement regarding consulting a spine professional for spe-
cific medical advice. We believe that patients will increasingly
utilize ChatGPT as a resource for informing their medical
decision-making. Since the information may not always be
fully accurate or inclusive, surgeons should know patients will
be using it as a tool and should be aware of its limitations.
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P377: Clinical utility and patient compliance
with mobile applications for home-based
rehabilitation following cervical spinal fusion

Christopher Lloyd1, Katie Lee1, Arpitha Pamula1, Alex
Tang2, Tan Chen3

1Medicine, Geisinger Commonwealth School of Medicine,
Scranton, USA
2Orthopaedic Surgery Northeast Residency
3Department of Orthopaedic Surgery, Geisinger Health, Wilkes-
Barre, USA

Introduction: Cervical degenerative disease leading to pro-
gressive radiculopathy or myelopathy is frequently addressed
surgically with anterior cervical discectomy and fusion (ACDF)
or posterior decompression and instrumented fusion (PDIF).
Postoperative rehabilitation and therapy protocols are widely
employed. Mobile applications for home-based therapy programs
have grown in popularity and have been widely used following
orthopedic procedures. There is, however, limited data describing
the utility and compliancewith such self-directed programs and its
effects on patient-reported outcome measures (PROMs) fol-
lowing cervical fusion. The purpose of this study was to (1)
compare PROMs between post-operative patients who were the
most and least compliant in using mobile-based rehabilitation
programs, (2) compare PROMs between patients undergoing
ACDF vs. cervical PDIF, and (3) quantify the overall compliance
rate of such home-based rehabilitation programs. Material and
Methods:A retrospective reviewwas performed from2019-2023
identifying patients who underwent elective ACDF or cervical
PDIF procedures for degenerative pathology. All patients were
automatically enrolled in the rehabilitation program. Patient-
Reported Outcomes Measurement Information System
(PROMIS) and Neck Disability Index (NDI) scores were col-
lected perioperatively and assessed longitudinally. Patients were
separated into two study groups for comparison based on ap-
plication compliance and fusion construct. Patient compliance
and engagement were defined as those who downloaded the
application (DL+) and had set therapy session reminders (R+) on
their mobile devices. Compliance rate was calculated as the
difference between the number of active participants at the
preoperative phase and final follow-up. Descriptive and infer-
ential statistics were performed. Results: A total of 775 patients
(ACDF, n = 571; PDIF n = 204) were included. Average follow-
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up timewas 41weeks (ACDF: 41.7weeks, PDIF: 38.6weeks). A
greater proportion ofDL+R+ patients underwent ACDF thanDL-
R- patients (86% vs. 69%, p < 0.0001). No difference was found
in ΔPROMIS (DL+R+: 4.2 ± 6.2; DL-R-: 3.0 ± 6.2; p = 0.205) or
ΔNDI (DL+R+: -23.6 ± 17.6; DL-R-: -21.4 ± 19.3; p = 0.441)
regardless of patient compliance and engagement to the therapy
program. No difference was found in the improvement of out-
comes scores between ACDF or PDIF cohorts as stratified by
DL+/DL- and R+/R- at any postoperative time point. Both
surgical approaches demonstrated clinical improvement ex-
ceedingminimal clinically important difference atfinal follow-up.
Overall patient compliance to the programwasfinal postoperative
follow up was 71% (ACDF: 71.8%, PDIF: 69.2%). Conclusion:
Mobile applications for home-based post-operative rehabilitation
demonstrated low clinical utility following anterior cervical
discectomy and fusion or cervical posterior decompression and
instrumented fusion for spondylotic diseases, despite high long-
term compliance and growing patient popularity.

934
P378: Racial disparities in spine surgery are
significantly reduced in outpatient setting

Troy Amen1, Izzet Akosman1, Tejas Subramanian1,
Mitchell Johnson1, Sam Rudsill1, Kasra Araghi1, Chad
Simon1, Avani Vaishnav1, Eric Mai1, Yeo Eun Kim1,
Joshua Zhang1, Cole Kwas1, Myles Allen1, Eric Kim1,
Nishtha Singh1, Olivia Tuma1, Maximillian Korsun1,
Tomoyuki Asada1, Pratyush Shahi1, Sheeraz Qureshi1,
Sravisht Iyer1

1Hospital for Special Surgery, New York, USA

Introduction: Racial disparities in spine surgery have been
thoroughly documented in the inpatient (IP) setting. However,
despite an increasing proportion of procedures being performed
as same-day surgeries, whether similar differences have devel-
oped in the outpatient (OP) setting remains to be elucidated. The
purpose of this study aimed to (1) investigate racial differences in
utilization and postoperative outcomes between Black andWhite
patients following OP lumbar and cervical spine surgery and (2)
compare any differences to those found in the IP setting. Ma-
terial andMethods:This is a retrospective cohort study. Patients
who underwent IP or OP microdiscectomy, laminectomy, an-
terior cervical discectomy and fusion (ACDF), or cervical disc
replacement (CDR) between 2017 and 2021 was conducted
using the National Surgical Quality Improvement Program
(NSQIP) database. Disparities between Black andWhite patients
in (1) adverse event rates, (2) readmission rates, (3) reoperation
rates, (4) non-home discharge rates, (5) mortality rates, (6) op-
erative times, and (7) hospital LOS between Black and White
patients were measured and compared between IP and OP
surgical settings. Multivariable logistic regression analyses were

used to adjust for potential effects of baseline demographic and
clinical differences. Results: Of 81,696 total surgeries, 49,351
(60.4%) were performed as IP and 32,345 (39.6%) were per-
formed as OP procedures. White patients accounted for a greater
proportion of IP (88.2% vs. 11.8%) and OP (92.7% vs. 7.3%)
procedures than Black patients. Following IP surgery, Black
patients experienced greater odds of serious (OR 1.214, 95% CI
1.077 – 1.370, p = 0.002) and minor adverse events (OR 1.377,
95% CI 1.113 – 1.705, p = 0.003), readmission (OR 1.284, 95%
CI 1.130 – 1.459, p < 0.001), reoperation (OR 1.194, 95% CI
1.013 – 1.407, p = 0.035), and non-home discharge (OR 2.304,
95% CI 2.101 – 2.528, p < 0.001) after baseline adjustment.
Disparities were less prominent in the OP setting, as Black
patients exhibited greater odds of readmission (OR 1.341, 95%
CI 1.036 – 1.735, p = 0.026) but were no more likely thanWhite
patients to experience adverse events, reoperation, individual
complications, non-home discharge, or death (p > 0.050 for all).
Conclusion: Racial inequality in spine surgery utilization and
postoperative complications is evident, however disparities in
complication rates are relatively reduced following OP compared
to IP procedures. Efforts to promote greater access to quality OP
spine care for patients of color may therefore serve as a viable
method of reducing racial disparities in the field of spine surgery.

1122
P379: Utilization of in-hospital orthopaedic
spine consultations: evaluating the impact of
health care policy

Parker Brush1, Alexa Tomlak1, Nicholas Pohl1, Michael
McCurdy1, Yunsoo Lee1, Rajkishen Narayanan1, Mark
Lambrechts1, Matthew Meade2, Charles Lawall1,
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1Department of Orthopaedic Surgery, Rothman Orthopaedic
Institute, Philadelphia, USA
2Department of Orthopaedic Surgery, Philadelphia College of
Osteopathic Medicine, Philadelphia, USA

Introduction: Access to specialty and private practice providers
has been a divisive policy issue over the last decade, complicated
by the conflict between a reduction in government-funded health
care reimbursement and the need for health care providers to
sustain a financially sound practice. This study evaluates the or-
thopaedic spine consult service at an academic tertiary care center
at two separate time points over a five-year period to better un-
derstand the impact of decreasing orthopaedic reimbursement rates
and increasing prevalence of federally supported medical insur-
ance on the access to specialty care.Material andMethods: The
internally managed database for orthopaedic surgery patient
consultations at the urban tertiary care center of interest was
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reviewed for the years 2017 and 2021, omitting the years in
between, to evaluate for differences in patient care over time. The
institution’s electronic medical record was reviewed for patient
demographic information, consult location, reason for the consult,
radiologic resource utilization, consult diagnosis, when and how
many patients went on to require spine surgery, and the insurance
provider for the encounter. Consult locations were divided into
consults from the emergency department or consults from hospital
inpatient teams. Any patient with a spinal cord injury was clas-
sified by the American Spinal Injury Association Impairment
Scale (AIS) score and grouped (AIS A and AIS B vs AIS C, AIS
D, and AIS E). The insurance providers were categorized as
Medicare,Medicaid, private insurance, uninsured, or other (i.e. car
insurance, worker’s compensation, and veteran insurance). Sta-
tistical analysis compared the consult information for patients in
2017 to the patients in 2021. Mann Whitey U Test or -test were
used to compare continuous variables while Fisher’s exact test or
chi-squared test were used to compare categorical variables.
Results: 500 patients in 2017 and 480 patients in 2021 were
included forfinal analysis. A higher percentage of consults in 2021
came from the emergency department (74.0% versus 60.4%, p <
0.001), however, the emergency department saw fewer spinal cord
injuries (11.9% versus 21.4%, p < 0.001) and the spinal cord
injuries were less severe (3.1% versus 6.2% AIS A or B, p =
0.034). A smaller percentage of patients in 2021went on to receive
orthopedic spine surgery following consultation (35.2% versus
43.8%, p = 0.007), and those receiving surgery had an operation
performed farther out from the initial consultation (4.73 versus
4.09 days, p < 0.001). Additionally, fewer patients with Medicare
insurance (23.5% versus 30.8%) and more patients with Medicaid
insurance (20.2% versus 12.4%) were seen in 2021 compared to
2017 (p = 0.003). Conclusion: Overall, this study found an in-
creased proportion of Medicaid patients seen by the spine consult
service, but a decrease in the acuity of consults. Measures to
improve access to health insurance under the Affordable Care Act
(ACA) have revealed the complexity of this issue in healthcare.
This study’s findings have demonstrated that while more patients
did have insurance coverage following ACA, they still face a
barrier to accessing outpatient orthopedic spine providers.

1283
P380: Extended surgical spine team
organization: a 2-years experience of
inclusive practice of neurosurgery in an
pediatric orthopaedics team

Timothée de Saint-Denis1, Elie Saghbiny1, Laura Marie-
Hardy1, Mathilde Gaume1, Raphael Vialle1

1Pediatric Orthopaedics, University Institute for Spine Surgery,
Sorbonne University, Paris, France

Introduction: Spine surgery has emerged during the last decades
and is now shared between neurosurgery and orthopedic teams.

Pediatric spine surgery cases are presently mainly managed in
orthopedic unit, diseases varies from trauma and idiopathic sco-
liosis to rare constitutional bone diseases and others neurological
impairment and their innovative treatment. Neurosurgery emerged
at the end of the nineteen century thanks to development of an-
esthesia, innovative tools and techniques. Recent evolution of
practice has seen emergences of subspecialties such as pediatric,
oncology, functional, leading to multiple units in large neuro-
surgical departments. We intend to renew the collaboration be-
tween orthopedic and neurosurgical teams for pediatric patients
with rare diseases involving spine and spinal cord.Materials and
Methods: After collaborating occasionally for cases and prenatal
surgery from another hospital, a pediatric neurosurgeon special-
ized in spine and spinal cord was welcomed in a conventional
pediatric orthopedic department in September 2021. Fields of
collaborations has been dictated by the needs of the patients and
the national policy for neurosurgical practice.Results: 100 patients
have been operated with ortho-neuro collaboration (i.e neuro-
surgeon and orthopedic surgeon) during the first 18 months.
Prenatal surgery, complex spine deformity surgery, spinal cord
surgery (dysraphisms), extramedullary oncology and skull isolated
lesions have been treated in a pluridisciplinary team including
orthopedic surgery, ENT, anesthesiology, pediatric surgery, foetal
surgery ressources. Low rate of complications has been en-
countered (1 complex spine surgery deep infection, 2 CSF leak).
No patients needed to be referred to a reference neurosurgical unit.
Conclusion: Focusing resources in national care organization is
needed to reduce the cost and increase the expertise offered to
patients. Building a specialized multidisciplinary team addressing
specific technical issues as in rare diseases is an alternative to large
specialty units. Building a multidisciplinary team around complex
spine and spinal cord disorders at our institution seems to be
promising in term of efficient care proposals and safety.
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P381: Determinants of operative duration
and blood loss in adult spinal
deformity surgery

Omri Maayan1, Bo Zhang1, Anthony Pajak1, Hiroyuki
Nakarai1, Han Jo Kim1, Francis Lovecchio1
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Introduction: Protracted operative duration (OD) and blood loss
(EBL) are associated with postoperative complications and in-
ferior patient-reported outcomes. The purpose of this study is to
identify factors exhibiting the greatest influence on OD and EBL
to improve operating efficiency and reduce variability in adult
spinal deformity (ASD) surgery. We also sought to determine the
impact of increased OD and EBL on postoperative outcomes.
Material and Methods: Patients who underwent ASD surgery
(posterior-only, ≥ 5 levels of fusion to the pelvis) were included.
The primary outcome of interest was OD, defined as time from
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skin incision to closure. The following variables were evaluated:
surgeon experience (date of surgery), body mass index (BMI),
estimated blood loss (EBL), incidental durotomy, levels fused,
posterior column osteotomies, three column osteotomies (3CO),
transforaminal interbody fusions, lumbar lordosis (LL) correction,
and max cobb angle correction. EBL was also included as a
secondary outcome. Multiple linear regression was implemented
to assess the influence of each variable on the outcomes of in-
terest. Postoperative variables including length of stay (LOS),
Patient-Reported Outcome Measurement Information System
Physical Function (PROMIS PF), and complications were
compared between patients with > average OD/EBL and ≤ av-
erage OD/EBL. Results: 259 patients were included (mean age:
64.6 ± 11.2 years; BMI: 27.8 ± 6.0 kg/m2; OD: 4.9 ± 1.5 hours,
levels fused: 8 [range 5-25], 3CO: 18.5%). Average LL and Cobb
angle corrections were 20.0 ± 16.1° and 16.8 ± 10.4°, respec-
tively. Increased ODwas associated with EBL (β:0.39, p < 0.001)
and number of levels fused (β: 0.31, p < 0.001). Increased EBL
was associated with OD (β:0.47, p < 0.001) and 3CO (β:0.005,
p = 0.005). Date of surgery, a proxy for surgeon experience, was
negatively correlated with OD (β:-0.31, p < 0.001) and EBL
(β:-0.33, p < 0.001). Cases performed in the second half of the
case log demonstrated significant decreases in both OD (Δ-42.6
minutes, p < 0.001) and EBL (Δ-378.8 mL, p < 0.001), as well as
increased consistency demonstrated by decreased standard de-
viation for OD after approximately case 170 (Δ-12.6 minutes, p =
0.048). Increased LOS was found to be associated with > average
OD (5.8 ± 3.4 vs. 7.0 ± 2.7 days, p = 0.004) and EBL (6.0 ± 3.4
vs. 6.9 ± 2.8 days, p = 0.03). A greater rate of postoperative
complications was likewise associated with > average OD (7.2%
vs. 17.9%, p = 0.009) and EBL (9.0% vs. 17.3%, p = 0.04). All
patients showed significant improvement in PROMIS PF post-
operatively (p < 0.05 for all).Conclusion:OD and EBL exhibited
the strongest independent relationship. Other significant deter-
minants of increased OD and EBL were number of levels fused
and performance of a 3CO, respectively. Date of surgery, a gauge
for surgeon experience, was negatively associated with both OD
and EBL. Above average OD and EBL were associated with
increased LOS and postoperative complications. However, all
patents exhibited significantly improved PROMs postoperatively.
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P382: Does intraoperative multi-drug wound
infiltration relieve postoperative pain
following single-level TLIF surgery? A
randomized controlled trial

Liang Wang1, Lei Qi1

1Department of Orthopaedic Surgery, Qilu Hospital of Shandong
University, Jinan, China

Introduction: How to minimize postoperative pain following
spinal surgery has been a great challenge for both surgeons and

patients. Transforaminal lumbar interbody fusion (TLIF) has been
widely used around the world for the treatment of degenerative
lumbar spine disorders, such as lumbar spondylolisthesis and
degenerative intervertebral disc diseases. We hypothesized that
intraoperative multi-drug wound infiltration could relieve post-
operative pain following single-level transforaminal lumbar in-
terbody fusion (TLIF) surgery. The objective of the current study
was to evaluate the effect of intraoperative multi-drug wound
infiltration for postoperative pain following single-level TLIF
surgery.Material and Methods: A randomized, double-blinded
controlled trial (RCT) was preformed and the clinical trial number
of this study was ChiCTR2200056420. The patients with lumbar
degenerative diseases (including spondylolisthesis, lumbar in-
stability, lumbar spinal stenosis, etc.) who received single-level
TLIF surgerywere included. 50 patients were recruited eventually
and each individual was randomly allocated to the study group or
control group. The study group received intraoperative wound
infiltration of mixed solution with lidocaine, ropivacaine, and
epinephrine before wound closure. The control group was in-
filtrated with an equal amount of normal saline. The primary
outcome measure was the visual analog scale (VAS) of post-
operative incision pain. The secondary outcome measures were
the postoperative opioids dosage, the time of first analgesic de-
mand, and the Oswestry Disability Index (ODI). Results: The
VAS of postoperative pain in the study group was significantly
lower than the control group within postoperative 24 hours. The
opioid dosage was significantly less and the time of first analgesic
demand of patient-controlled analgesia (PCA) in the study group
was significantly longer than the control group. None of the
patients in the study group required analgesic supplementation.
The side effects of opioids were significantly less in the study
group. There was no significant difference inODI, operation time,
intraoperative blood loss, postoperative drainage, and postoper-
ative incision complications between the 2 groups. Conclusion:
Intraoperative multi-drug wound infiltration before closure could
significantly relieve postoperative pain following single-level
TLIF surgery. It could reduce postoperative opioid require-
ments and prolong the time of first analgesic demand with no
increased side effects. Intraoperative multi-drug wound infiltra-
tion is a simple, safe, effective,and low-cost method and a good
choice for postoperative pain management.

2440
P383: COVID-19’s impact on elective
cervical spine surgery: temporary decrease
in volume with minimal change in overall
length of stay

Anuj Singla1, Brook Mitchell1

1Orthopedics, University of Virginia, Charlottesville, USA

Introduction: The COVID-19 pandemic caused by the
novel coronavirus, SARS-CoV-2, has had lasting impacts on
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patient care. At many institutions, elective procedures were
cancelled or postponed in order to decrease patient exposure
to COVID-19. Specialties with the largest decrease in
surgical volume included orthopaedic surgery, especially
elective cervical spine procedures. Some institutions re-
ported a decrease of surgical volume by up to 75% at the
peak of the pandemic, with many sources predicting an
extensive period until surgical volume would rebound to
normal levels. The present study aimed to assess the impact
on a national level and compare case volumes and length of
stay to historical trends. Material and Methods: The
Mariner database was utilized to identify patients ages 18-84
undergoing elective cervical procedures using Current
Procedural Terminology (CPT) codes, and international
classification of disease (ICD)-10 procedure codes. Total
volumes of cervical procedures performed during COVID
(March 2020 to October 2020) were compared to those
occurring during the same months a year before the pan-
demic (2019) (Pre-COVID). This was further split into an
early and late time period, COVID Time 1 (March 2020-
June 2020), and COVID Time 2 (July 2020-October 2020).
After obtaining total surgical volumes, cases were stratified
by cervical procedure: anterior cervical discectomy and
fusion (ACDF), cervical disc arthroplasty (CDA), and
posterior cervical fusion (PCF), as well as by number of
levels (single of multiple). Additionally, volumes were re-
ported for 4 regions Northeast (NE), South (SO), Mid-West
(MW), West (W). ICD-10 Procedure based hospital billing
codes were used to assess inpatient procedures and report
total length of stay for each time period. Patient cohorts were
matched by total Charlson comorbidity index (CCI) score
prior to assessing length of stay to account commodity
burden. A linear regression was used to determine average
change in length of stay between the Pre-COVID and
COVID cohorts. CPT based billing codes were used to
additionally report cervical case volume including outpa-
tient cases. The total percentage change for each respective
cohort across time comparisons was reported. Results:
Overall inpatient case volume decreased the greatest during
the first four months of COVID (COVID Time 1). Similarly,
outpatient cases were additionally lowest during COVID
Time 1. Length of stay was significantly longer for both
single and multilevel ACDF procedures during COVID 3.7
± 6.3 days vs. 3.3 ± 5.6-day 0.40 (0.04-0.76) p = 0.025, 2.9 ±
4.2 vs. 3.2 ± 6.3 0.40 0.33 (0.11-0.55) p = 0.006 respectively.
When stratified by COVID time period 1 and 2 length of stay
was longest during time period 2, 4.0 ± 7.3 days vs. 3.4 ±
5.3-day 0.58 (0.36-0.79) p = 0.050. Conclusion: While
COVID did indeed have a significant impact on surgical
volume the total decrease in surgical cases did not decrease
as significantly as some initial reports had indicated. Ad-
ditionally rebound time for surgical cases occurred quickly
from July 2020 to October 2020. Overall length of stay was
significantly increased for ACDF but remained similar for
all other cervical procedures.

Minimally invasive spine surgery
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lateral techniques for minimally invasive
sacroiliac joint fusion: a retrospective study
on pain relief and functional improvement

Mario Cahueque1, Javier Grajeda2, Javier Ardebol3,
Enrique Azmitia4

1Orthopaedic Surgery, Hospital Centro Médico, Guatemala City,
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3Southern Oregon Orthopedics, Medford, Oregon, USA,
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Introduction: Chronic sacroiliac joint (SIJ) pain is a debilitating
condition that often presents significant treatment challenges. In-
creasingly, SIJ fusion—particularly through minimally invasive
surgical (MIS) techniques—is becoming a preferred solution for
chronic SIJ pain. Among these MIS techniques, the lateral tech-
nique has been extensively investigated, while the posterior oblique
technique remains relatively understudied. This study aimed to
compare these two techniques for minimally invasive SIJ fusion
and evaluate their impact on both pain relief and functional im-
provement. The hypothesiswas that therewould be no difference in
outcomes between the two techniques.Material andMethods:A
retrospective reviewwas conducted on prospectively collected data
from a series of SIJ fusions performed at a single institution be-
tween January 2020 and December 2022. Included subjects were
50 years of age or older who did not respond to conservative
management with 6months of physical therapy and a positive joint
block. Subjects were stratified according to surgical technique.
Primary outcomes - pain relief, as measured by the Visual Analog
Scale (VAS), and functional improvement, as determined by the
OswestryDisability Index (ODI) -were recorded and assessed both
preoperatively and at the 12-month follow-up, with pre-to-post
improvements being calculated. The potential confounding effect
of previous lumbar fusion on outcomes was assessed during the
same time periods, with patients stratified by history of this pro-
cedure. Other variables, including demographic, clinical, and
surgical data, were also collected and analyzed.Results:A total of
45 patients (22 lateral and 23 posterior oblique) met the inclusion
criteria. Baseline demographic and clinical characteristics were
similar between the two groups. A history of lumbar fusion did not
influence the outcomes at any stage. The posterior oblique group
demonstrated shorter operative times (by over 50%) and duration of
hospital stay compared to the lateral group. Patients in the posterior
oblique group also experienced significantly lower scores in both
postoperative VAS and ODI scales (VAS: lateral 3.5 ± 1.7 vs.
posterior oblique 2.4 ± 1.5, [p = 0.02]; ODI: lateral 29.6 ± 7.3 vs.
posterior oblique 21 ± 5.7, [p = < 0.001]) compared to the lateral
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group. Pre- to postoperative improvement analysis demonstrated a
significant reduction in pain for the posterior oblique group (VAS:
lateral -4.4 ± 1.9 vs. posterior oblique -6.1 ± 1.5 [p = 0.002]);
however, improvement in functionalitywas similar between groups
(ODI: lateral -16.6 ± 9.6 vs. posterior oblique -21.3 ± 6.5 [p =
0.07]). Conclusion: Compared to the lateral technique group,
patients who underwent minimally invasive SIJ fusion using the
posterior oblique technique experienced greater pain relief and
demonstrated a trend towards improved functionality, with shorter
operative time and duration of hospital stay.

142
P385: Endoscopic spine surgery the next gold
standard techniques in spine surgery

Ghazwan Hassan1

1Orthopedic & Spine Dept., Al-Kindy Teaching Hospital, Baghdad,
Iraq

Minimally invasive surgeries continue to advance at an im-
mensely fast pace, moving from open discectomy surgeries to
microscopic ones using tubular systems, to do fusions, to correct
deformities, until we reached a place where we’re tackling most
spinal pathologies in a minimally invasive fashion, For many
spine surgeons, the field of spine endoscopy, whether uniportal
or biportal, is still unexplored, to some extent due to their
mastery in open and microscopic techniques, and to another
extent the learning curve that it takes to master endoscopic
spine, as well as a lack in well-structured clearcut data regarding
its indications and limitations, and this chapter will hopefully
shed the proper lighting on the field of spinal endoscopy,
making surgeons understand its utility in treating different
pathologies, discussing the research and data comparing spinal
endoscopy with more traditional techniques, as well as un-
derstanding endoscopic spine surgery’s learning curve, and how
to overcome the timeline in mastering its basic techniques.
We present our experience in the last four years in the field of
endoscopic spine surgeries, starting to overcome the learning
curve, expand the indications and manage the complications.
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P386: Percutaneous pedicle screw fixation in
various spinal dissorder with two dimensional
fluoroscopy guide: Analysis of accuracy and
clinical outcome of 600 screws placement

Farid Yudoyono1,2

1Neurosurgery, Universitas Padjadjaran, Faculty of Medicine, Hasan
Sadikin Hospital, Bandung, Indonesia
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Background: Percutaneous pedicle screw fixation (PPSF),
which is a minimally invasive procedure, has now become

popular in treating disorders of the spine. This study aimed to
evaluate whether two-dimensional (2D) fluoroscopy is ef-
fective for PPSF insertion in patients with various spine
disorder including degenerative, infection, trauma and tumor.
Methods: This study is a retrospective study covering variuos
spine disorders that underwent surgery. PPSF was performed
in all patients. Several parameters were evaluated for pedicle
screw breach, complications, Visual Analog Scale, and Os-
westry Disability Index during 6 months of follow-up. Re-
sults:A total of 600 screws were percutaneously installed in 2-
dimensions anteroposterior and lateral view. Five screw in-
dicated sideways penetration of the pedicle, whereas three
screw indicated upward penetration of the pedicle. two screws
were attached medially. At the end of the follow-up, there was
a significant improvement in pain and disability scales in
patients undergoing PPSF. There were no postoperative
complications. Conclusions: 2D fluoroscopy-guided percu-
taneous pedicle screws placement with the appropriate tech-
nique is an acceptable and reliable procedure with low rates of
screw-related complications and revisions. However, this
technique is associated with an initial learning curve and
technical that can be gained by tough skills experience.
Keywords: Flouroscopy, minimally invasive procedure,
percutaneous pedicle screw, retrospective study
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P387: Case reports: the effectiveness of fully
endoscopic disc surgery in managing low
back pain characterized by annular
high-intensity zone

Haoju Lo1
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Introduction: Annular High-Intensity Zone (HIZ) lesions on
T2-weighted MRI, characteristic of disc degeneration, rep-
resent high signal intensities within the annulus fibrosus of
intervertebral discs. Thought to be markers for annular tears in
painful discs, they indicate inflammation and neo-
vascularization. However, Teraguchi et al. (2016) observed
that their presence doesn’t always correlate with symptoms,
and they can exist in asymptomatic individuals without an-
nular tears. These lesions are frequent signs of painful internal
disc disruption, especially in degenerated discs. With drug
therapies offering limited relief for chronic discogenic low
back pain linked with HIZ lesions, the focus is shifting to
alternatives, like fully endoscopic disc surgery. This mini-
mally invasive surgery, as highlighted by Namboothiri et al.
(2018), offers multiple advantages like reduced recovery time,
direct visualization, and targeted treatment. We present a case
that employed this method for treating HIZ lesions in disc
degeneration.Material andMethods:A 45-year-old woman,
with persistent low back pain and left-sided radicular leg pain,
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displayed disc degeneration at L4/L5 on MRI, accentuated by
an Annular High-Intensity Zone lesion. We adopted the fully
endoscopic disc surgery approach. Starting with an 8-mm
incision, a tapered cannulated obturator was positioned in the
interlaminar space, facilitating endoscopic navigation. Post
laminoplasty with a high-speed drill, the cannula was secured
in the interlaminar area, granting access to the affected disc
and the HIZ lesion. The surgical goal was to relieve nerve root
stimulation, alleviate pain, and support disc recovery through
careful disc debridement, inflammatory tissue extraction, and
healthy tissue preservation. Results: Postoperative MRI
evaluations gauged the efficacy of endoscopic disc surgery on
disc degeneration and the annular HIZ lesion’s resolution. It
was evident that patients experiencing this surgical inter-
vention saw considerable improvement in disc conditions and
a resolution of the HIZ lesion. MRI scans highlighted a re-
duction in the HIZ lesion’s size and intensity, underlining the
successful treatment of disc degeneration. Moreover, the scans
showcased potential disc healing and regeneration post-
surgery. Conclusion: Endoscopic surgery for low back pain
associated with HIZ has proven beneficial in both treatment
and disc regeneration. As the horizon of minimally invasive
spine surgery broadens, focus might shift towards refining
surgical instruments, improving imaging technology for su-
perior pre and postoperative assessments, and long-term
outcome evaluations for endoscopic interventions. Further-
more, to counter the limitations of present treatment options,
there’s a potential direction towards novel treatments like
regenerative medicine to bolster disc healing and regeneration.
In summary, fully endoscopic disc surgery emerges as a
promising solution for addressing disc degeneration accom-
panied by annular high-intensity zone lesions.
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P388: How efficient is percutaneous
iliosacral fixation in managing pelvic
fractures in Tunisia?
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Introduction: Percutaneous sacroiliac fixation has nowadays
replaced the conventional treatment of unstable pelvic ring
fractures. The objectives of our study were to describe the
functional and radiologic outcome of this technique and its
main advantages. Material and Methods: A retrospective,
descriptive study was conducted in two centers over a period
of six years. We included 25 patients with unstable pelvic ring
fractures treated with percutaneous sacroiliac screw fixation
with a minimum follow-up period of 18 months. Results: The
mean age was 40 (sex ratio: 2.57). Circumstances of the

accidents were road traffic (64%), fall from height (24%),
crush (12%). Mean ISS score was 27. Ninety-six percent of
pelvic ring fractures were associated to head trauma (36%),
abdominal (40%), spine (40%) et limbs (40%). A transverse
process of L5 fracture was present in 28%. Seven patients
were admitted in ICU. Fractures were classified 28% Tile B
and 72% Tile C. Hemodynamic instability was observed in
three cases, urethral trauma in two cases and open wounds in
two cases. In seven cases, traction was applied. Patients had
surgery within a mean period of eight days (1-21). Percuta-
neous sacroiliac fixation was bilateral in three cases. An
anterior open reduction internal fixation was associated in
92%. Mean operative time was of 40 minutes. Mean blood
loss of 0.8 g/dl. Mean length of stay of 13 days (3-21). Weight
bearing was authorized within 45 to 75 days. Bone healing
was obtained in 92%. Complications were infections (16%),
neurological (4%), urogenital (24%), nonunion (8%) and
vicious callus (4%). The pubic symphysis diastasis was re-
duced of 76%, posterior vertical displacement of 96% and
deformity index of 60%. Mean Majeed score 93 (45-100):
poor (4%), fair (4%), good (24%) and excellent (68%). The
physical component of SF-36 was reduced no significantly in
comparison with the Tunisian population. Majeed score was
correlated with age, work and fracture type, bone healing,
reduction of the pubic symphysis diastasis and SF-36 score.
Conclusion: Percutaneous sacroiliac fixation is a safe method
that allows an anatomical reduction with satisfactory func-
tional results and a major reduction of perioperative morbidity.

284
P389: Clinical outcomes of unilateral
approach bi-portal endoscopic
decompression in lumbar degenerative
central stenosis

Thant Zin Naing1
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Introduction: Conventional surgical procedures for lumbar
degenerative diseases are microdiscectomy and laminectomy
with foraminotomy respectively. Recently, minimally invasive
spinal surgical (MISS) methods have developed to improve
preservation of the surrounding normal anatomical structures.
Even minimally invasive surgeries including various endo-
scopic procedures might damage the medial multifidus, which
is innervated by the medial branch of the dorsal ramus. The
multifidus muscle is very important in its function as a sta-
bilizer of spine and locomotor action. Unilateral approach
biportal endoscopic(UBE) surgery through spatium inter-
musculare with biportal endoscope and small cannula can
prevent the erecta spinae from the injury by over distracting
procedures Furthermore, variable access angles permit wider
and further view of the contralateral side and provide sufficient
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decompression safely. Material and Methods: Total of 23
patients with degenerative lumbar central canal stenosis were
treated using UBE between March 2017 and February 2018.
The patients were single level, lumbar central canal stenosis
without instability and no previous surgery at the current site,
refractory to conservative management for at least 12 weeks.
The following clinical parameters were assessed: visual an-
alog scale (VAS) score for leg pain, Oswestry Disability Index
(ODI) and modified Macnab criteria, operative time and
complications related to the operation. Preoperative and
postoperative ODI and VAS at final follow-up were compared.
Surgical procedure is similar to a knee arthroscopic surgery.
Two portals were used: one portal was used for continuous
irrigation and endoscopic viewing and the other portal was
used for procedures under general anaesthesia. Two standard
entry points were going to be made at 1 cm above and below
the disc space on an anteroposterior view. The upper border of
the lower lamina is removed for the ipsilateral foraminotomy
as needed. Contralateral decompression can be performed at
high magnification and with a good endoscopic field of vision.
Complete removal of the contralateral ligamentum flavum and
sublaminar decompression were performed using shaver,
cutting bur and curette. The endoscope was moved to the
contralateral side by taking advantage of muscle and skin
elasticity rather than adjusting the patient’s position or per-
forming additional skin incisions. Contralateral decompres-
sion was performed until the contralateral existing nerve root
was identified and decompressed. Results: Mean operation
time was 94 minutes (62-113 minutes) and the mean hospital
days after surgery was 5.1 days (3-8 days). The mean VAS
scores for leg pain preoperatively and at 1 month and 6 month
follow-ups were 7.6 ± 1.9, 1.7 ± 1.3 and 1.5 ± 1.1 respectively.
The mean ODI result at preoperatively, 1 month and 6 month
follow-ups were 67.2 ± 11.3, 24.3 ± 4.5 and 18.1 ± 3.2. The
outcome of the procedure was excellent for 11patients and
good in 10 patients and fair in 2 patients according the
modified Macnab’s criteria,1 cases of cerebrospinal fluid
leakage and 1 case of neuropraxia at post surgery. Conclu-
sion: UBE is newly tried technique in MISS for lumbar spine
stenosis and certain complications could be expected in an
early learning with favorable outcomes.
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Introduction: Far-out syndrome is extraforaminal L5 nerve
root compression secondary to the formation of a pseudo joint

between the L5 transverse process and the sacral ala. The
hypertrophied S1 superior articular process (SAP), the
transverse process and the ipsilateral sacral ala along with the
pseudo joint create a osteo-ligamentous triangle where the L5
nerve root is entrapped extra-foraminal. After a fair trial of
conservative management, surgery is indicated following
partial relief with L5 selective nerve root blocks. Material
and Methods: We present a case of 61-year-old female with
left L5 leg pain for 6 months. Conservative management had
failed and 2 selective L5 nerve root blocks provided partial
relief. Unilateral Biportal endoscopy (UBE) was selected to
drill out the hypertrophied pseudo joint, transverse process
and the SAP. The landing points and entry points are specific
for far-out syndrome. Results: VAS Back and leg pain went
down from 5 and 8 preoperatively to 2 and 2 at 6 months
follow-up. Macnab criteria reported a good score. Conclu-
sion:UBE is an excellent choice to treat far-out syndrome who
have failed conservative management. UBE can avoid need
for fusion and extensive surgeries. These patients report ex-
cellent to good outcomes at long-term follow-up.
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Introduction: Endoscopic/percutaneous transforaminal lumbar
interbody fusion (TLIF) uses Kambin’s triangle to place an in-
terbody device into the disk. Reported complications include post-
operative transient radiculitis due to compression of neural
structures in the neuroforamen. To avoid this complication, an
extensive foraminoplasty is usually performed either percutane-
ously with manual reamers and/or with a high-speed burr under
direct endoscopic view. Furthermore, small interbody cages
specifically designed to fit through the neuroforamen are usually
employed. However, large-footprint interbody devices report the
best long-term clinical/radiologic outcome. Aim of this study is to
evaluate the clinical outcome for manual vs. endoscopic fora-
minoplasty when placing a large footprint interbody cage with a
trans-Kambin TLIF technique.Material andMethods: This is a
prospective case-control study. Inclusion criteria comprised de-
generative disk disease, foraminal stenosis and spondylolisthesis
up to grade II. Exclusion criteria comprised infection, tumor and
vertebral body fracture. Surgically, foraminoplasty was performed
for one group percutaneouslywith progressivemanual reamers up
to 12 mm of diameter (manual group), while an extensive for-
aminoplasty was performed under direct endoscopic view with a
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high-speed burr for the endo-group. After disk preparation, a
large-footprint expandable titanium interbody cage (size
39x13x15mm; Vertaconnect, Signus GmbH, Germany) was
placed in the intervertebral disk through Kambin’s triangle.
Demineralized Bone Matrix (DBM) was employed as graft.
Posterior fixation was completed with percutaneous trans-
pedicular screws. Visual Analogic Scale (VAS) and Oswestry
Disability Index (ODI) scores were evaluated pre-operatively and
post-operatively at hospital discharge, as well as 1, 3, 6, 12 and
24 months. Post-operative radiologic control with standing X-ray
and CT scan of the lumbar spine was performed at hospital
discharge. Statistical analysis was performed with Student’s
paired and unpaired T-Test and statistical significance was defined
for p < 0.05. Results: 40 patients (20 (50%) female) were in-
cluded with a mean age 61 ± 11.9 years. A total of 53 cages were
placed, including 9 two-level cases and 2 three-level cases. Total
mean follow-up was 21.6 ± 3.7 months. The endo group included
16 patients (40%), while the manual group included 24 patients
(60%). There were no significant differences in age and sex
distribution between both groups. Post-operative VAS back, VAS
leg and ODI scores at latest follow-up showed significant im-
provement (p < 0.01) compared to pre-operative scores for both
groups, respectively. There were no significant differences of the
pre- and post-operative scores between both groups, respectively.
Post-operative complications included 2 cases (12%) of radiculitis
for the endo-group, which were significantly less (p < 0.05) than
the eight cases (32%) of the manual group that also presented 2
cases (8%) with post-operative motor weakness that partially
recovered during follow-up. Mean operative time was signifi-
cantly (p < 0.05) higher for the endo group with 50 minutes per
level compared to the manual group with 26 minutes per level.
Conclusion: Endoscopic foraminoplasty is significantly safer
(12% radiculitis, no motor weakness) but surgically more de-
manding and time consuming compared to percutaneous fora-
minoplasty with manual reamers (25% radiculitis, 8% cases with
motor weakness) for trans-Kambin TLIF with a large-footprint
interbody cage.

374
P392: My learning curve in biportal
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Introduction:Biportal Endoscopic Spine Surgery (BESS) is one
of minimal invasive surgery (MIS) that being performed in our
hospital since 2021. From 2021we have done 250 cases of BESS
(lumbal and cervical). I have experience in transsphenoidal
endoscopic surgery (TSSES) but, not a single spine endoscopic

surgery that I ever performed before. Here about to share my
learning curve in BESS.Objective: To inform about my learning
process of BESS in our hospital as a non endoscopic spine
surgeon previously. The cases was taken from February - June
2023. Methods: The learning process compressed of 3 phases:
observing phase (OP), assisting phase (AP), and performing
phase (PP). The observing step has a goal to understanding the
nuances of the BESS. AP has goals to prepare the operating
theatre (patient position, draw the projection, electrical device
preparation, irrigation preparation, and assisting) and knowing
how to control intra operative complication. PP is being su-
pervised from Senior Endoscopic Surgeon to do BESS. Dis-
cussion: I have 5 observing phase cases, 10 assisting phase cases,
and 20 performing phase cases. The cases varying from lumbar
stenosis (LS) and foraminal stenosis (FS), from 1 level to 3 level
pathology, with themost common site is L4-5. The approachwas
done from paramedian (left side and right side), for 2 or 3 levels
we choose sliding technique. The left side is undemanding for
right handed surgeon like me. In BESS we get fulcrum effect
pivoting in skin just like TSSES pivoting in nostril. The dural tear
happened in 5 cases (2 during OP, 2 during AP, 1 during PP) and
treated conservatively without primary closure. The ultrasonic
bone cutter fracture happened in 1 case during PP and taken out
by senior supervisor. Bleeding from dorsal rami branch of
segmental artery in 2 cases during PP, controlled with bone
docking technique combined with ablator coagulation.We didn’t
use any kind of drain. Each port has been stitched with 2 in-
terrupted sutures prolene. The duration of surgery per level still
above 75 minutes in 20 PP cases. All of the patient doesn’t have
any post operative complication such as leaks, infection, or
bleeding and discharged in 1-2 day post operatively.Conclusion:
The 3 phases of learning BESS combined with mentorship and
proctorship from senior endoscopic spine surgeon make the
learning curve promising. Intraoperative complication can be
handledwith direct supervision. Previous TSSES help in the term
of instrument handling.
Keywords: biportal endoscopic spine surgery; learning curve;
minimal invasive
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Introduction: Lumbar canal stenosis (LCS) is characterized by
back pain, radiating pain, claudication, and difficulty walking due
to the narrowing of the spinal canal, compressing nerve roots and
causing neurological symptoms. Surgical intervention, such as
minimally invasive microscopic unilateral laminectomy with bi-
lateral decompression (ULBD) and spinal endoscopic decom-
pression surgery, is often necessary as the disease progresses.
However, bleeding during surgery increases the risk of nerve
injury and prolongs surgical time. The Surgicel™ packing tech-
nique, using oxidized cellulose, offers a safe and efficient method
to control epidural vein bleeding during spinal endoscopic surgery.
Material and Methods: A retrospective study was conducted on
central spinal stenosis patients treated with Lumbar Endoscopic
Unilateral laminectomy for Bilateral Decompression (LE-ULBD)
by an experienced spine endoscopic surgeon in central Taiwan.
Patients were divided into a control group (n = 24 patients/36
levels) and a Surgicel™ packing group (n = 16 patients/24 levels).
Results: The surgical time was significantly lower in the
Surgicel™ packing group (72.58 ± 9.78 minutes) compared to the
control group (89.03 ± 11.67 minutes), with a p < 0.005. Addi-
tionally, only one patient in the Surgicel™ packing group required
hemostatic agents compared to eight patients in the control group,
indicating a significant difference (p < 0.005). No complications,
including dura tear, new-onset neuralgia, or delayed bleeding,
were observed in any of the patients.Conclusion: The Surgicel™
packing technique effectively controlled epidural vein bleeding
during endoscopic spinal surgery, reducing surgical time, and the
need for additional hemostatic agents, without any complications.
This technique represents a valuable option for controlling epidural
vein bleeding during spinal endoscopic decompression surgery.
Further research is necessary to confirm its safety and efficacy in a
larger population and other types of spinal surgeries.
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P394: Unilateral biportal endoscopy (UBE) in
patients with lumbar prolapsed
intervertebral disc: early results of a
prospective study of 29 patients

Archit Gupta1, Mukesh Phalak1, Ashwinkumar
Khandge1
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Introduction: Unilateral Biportal endoscopy (UBE) is the
most recent advance in spine endoscopy and utilizes an

arthroscope and routine spine instruments. This study aims to
correlate patient satisfaction based on the Visual Analogue
Scale (VAS) for back and leg pain, Oswestry Disability Index,
and Macnab criteria, preoperatively and at postoperative day
1, 1 month, 3 months, and 6 months in patients with Acute
Lumbar Prolapsed intervertebral disc PIVD) operated using
UBE technique. Material and Methods: The inclusion cri-
teria were patients aged 20-70 years old with PIVD at one
level not responding to conservative management for at least
6 weeks with pain radiating to the lower extremity. The senior
author consecutively performed UBE surgeries for 47 patients
PIVD. We included in the study only patients who were
followed up for more than six months after surgery. Clinical
outcomes were evaluated using modified Macnab criteria, the
visual analogue scale (VAS) for legs, and the Oswestry
Disability Index (ODI). Results: A total of 47 patients were
selected after applying the inclusion and exclusion criteria. 29
patients were followed up for 6 months and their outcomes
evaluated. The VAS improved from mean 3 (range 2-5) to 2
(range 1-4) for back pain and 7 (range 4-9) to 2 (range 1-5) for
leg pain at 6 months follow-up. While the ODI improved from
a mean 44.6 (range 32-68) to 20.2 (range 16-42) at 6 months
follow-up. The average satisfied outcome based on the
Macnab criteria was excellent to good.Conclusion:Amarked
early improvement was seen in the perception of pain and
symptoms after undergoing UBE surgery in cases of acute
PIVD. We need further randomised controlled studies to es-
tablish long term efficacy of UBE in PIVD.
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P395: Minimally invasive screw cement
augmentation in pedicle technique (MIS
CAPT) for spine fixation in osteoporosis
fragility fracture and non-fracture patient :
surgical technique, indication and 1-year
outcome evaluation

Tayard Buranakarl1, Sarush Nimmankiatkul2, Patchara
Pornsopanakorn2, Kanoknard Jaisanuk1

1Spine center, Bangkok International Hospital, Bangkok, Thailand
2BDMS Spine fellowships program 2022, Bangkok Hospital
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Introduction: Spinal fixation in the elderly patients with
osteoporosis has been increasingly studied and challenging
due to its difficulty and high risk. Using cement augmentation
in pedicular screw fixation has been introduced to yield high
strength, but the procedure is commonly done in open wound
surgery. Nowadays, minimally invasive spine surgery (MIS)
using percutaneous pedicle screw fixation along with cement
augmentation is limited due to the specialized screws and
techniques available. The aim of this study is to describe novo
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technique of cemented augmentation with percutaneous
pedicle screws called “Minimally Invasive Screw Cement
Augmentation in Pedicle Technique (MIS CAPT)” which can
be used with ordinary percutaneous screws in both fracture
and non-fracture osteoporotic fragile bone patients. Material
and Methods: A retrospective analysis was conducted on 24
patients of both sexes aged between 50 to 92 years old with
osteoporosis and fragile bone who underwent minimally in-
vasive screw cement augmentation in pedicle technique (MIS
CAPT) with and without interbody fusion at Bangkok Hos-
pital between December 2015 and June 2022. A total of 190
screws were implanted. Results: Mean ages of patient were
over 70 years old. Mean estimated blood loss and the operative
time were lower in the fracture group than those of the non-
fracture group (107.5 vs. 758.3 ml and 174.7 vs. 405.5 min.,
respectively). All patients in the fracture group were dis-
charged from intensive care unit within 24 hours, while 25%
of the non-fracture were unable. The mean time to start
ambulation in the fracture and the non-fracture group was 17.5
and 48.5 hours, respectively. The hospital stay was approx-
imately 7-9 days in both groups. All patients had no post-
operative neurological complications or infections. Minor
cement leakage (9.4%) was found in the fracture group
without any effect on health or outcome.Within 1-year follow-
up, no loosening was found in all MIS CAPTscrews and in the
fracture group, only 2.8° loss of kyphosis reduction was
presented in the fracture group. Conclusion:MIS CAPT is an
effective-versatile minimally invasive spinal fixation tech-
nique in osteoporotic or fragility bone condition. The outcome
is excellent in terms of successful operation, minimal com-
plication, and rigid fixation in both fracture and non-fracture
elderly fragility bone patients.
Keywords: cement augmentation; fragility fracture; mini-
mally invasive; MIS CAPT; osteoporosis
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the odontoid fracture type II: a clinical study
and new surgical technique
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Introduction: The most common complication of odontoid
fracture type II, according to Anderson and D’Alonzo clas-
sification, is nonunion. The current standard is offer to surgical
treatment. The anterior odontoid screw was a minimally in-
vasive surgery with an effective outcome. Full endoscopically

assisted spine surgery is an option for good visualization of the
screw entry point. The aim of this study is to present a clinical
case study of an acute displaced fracture type II patient fol-
lowing the new double odontoid screw technique with full
endoscopic assisted surgery. Material and Methods: A 79-
year-old male presented with severe neck pain with ASIA E
following a motor vehicle accident. A radiographic study
showed a type II odontoid fracture. The patient received ur-
gent surgical intervention by endoscopically assisted double
anterior odontoid screw fixation.Results: Intraoperatively, the
fracture was reduced and compressed by double anterior
odontoid screws without complication. Postoperatively, the
radiographic analysis showed the screw was in a good po-
sition. The patient’s symptoms were completely resolved, and
the fracture was in complete union at 1-year follow-up.
Conclusion: The anterior odontoid screw technique is a
minimally invasive surgery and challenge technique. The full
endoscopically assisted surgery is effective and desirable for
the anterior double odontoid screw. This new technique could
be an option for spine surgeons who deal with odontoid type II
fractures.
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P397: Less is more: a technical case report of
biportal endoscopic bilateral L2/3
discectomy using a single sided approach

Walter-Soon-Yaw Wong1, Yilun Huang1
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Introduction: Endoscopic surgery for degenerative spinal
conditions has been gaining popularity due to its advantages in
a smaller incision and lesser tissue damage when compared to
the conventional microscopic surgery whilst demonstrating
comparable clinical outcomes. Recent studies have demon-
strated quicker perioperative recovery at three months with
endoscopic surgery. We wish to present a technical case report
and surgical approach on a successful case of a unilateral
biportal endoscopic L2/L3 discectomy to share our experi-
ences and pearls to flatten the learning curve. Materials and
Methods: Mr X, a 54-year-old presented to clinic with a 3-
week history of non-resolving lower back pain and left lower
limb radiculopathy from posterior thigh to knee after lifting a
heavy load. On examination displayed a right L3 (knee ex-
tensor) weakness and a left L3 (anterior knee) sensory deficit.
An MRI was completed 7 weeks after the initial injury,
showing a bilaterally prolapsed L2/3 disc worse in the left than
right with narrowing of the respective lateral recesses with
impingement onto the bilateral L3 traversing nerves. He en-
doscopic decompressive surgery following failure of con-
servative management for > 8 weeks. The surgery was
performed through a unilateral biportal approach over the left
L2/L3 region. A left partial laminotomy of L2 and L3 was
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performed. The left L3 traversing nerve root was decom-
pressed through removal of the ligamentum flavum and re-
moval of the left protruded intervertebral disc. The right
protruded intervertebral disc was subsequently removed by
passing a ball tip probe anteriorly to the spinal cord. Video
clips will be presented to demonstrate the crucial steps of the
procedure. Results: On post-op day one patient was dis-
charged from hospital with minimal post operative pain.
4 weeks after surgery, patient displayed complete resolution of
left radicular pain and improvement in both right knee ex-
tensor strength and left anterior knee sensation with all tension
signs being negative. A repeat MRI at 4 weeks showed in-
terval resolution of the bilateral prolapsed intervertebral disc.
There was a recorded improvement of his visual analogue
score (VAS) for his radicular pain from 7 to 0 and lower back
pain from 5 to 2 at four weeks post operatively. Conclusion:
In this review, we outline a successful case of a unilateral
biportal endoscopic approach to a bilateral discectomy of a
prolapsed intervertebral disc alongside our steps, techniques
as well as common pitfalls and complications from this
procedure. In this scenario, most using the conventional
microscopic/open surgery would opt for a bilateral approach,
however as demonstrated endoscopic surgery does prove
highly versatile in furthering minimally invasive surgery. We
would suggest that its benefits are certainly worth its learning
curve and should be taken into consideration as an alternative
to the conventional open and microscopic approach to pro-
lapsed intervertebral discs.
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P398: Ambulatory endoscopic
transforaminal decompression and
nucleotomy - feasability and first results

Michael Kraus1, Stephanie von dem Berge2

1Spine Surgery, Orthix Zentrum, Augsburg, Germany
2Anaesthesiology, Praxisklinik Augsburg, Augsburg, Germany

Introduction: Endoscopic spine surgery is worldwide on the
rise [1]. Due to socio-economic reasons in some countries
these surgeries are performed in an outpatient setting. How-
ever, in Germany these surgeries still are performed requiring
a couple of nights in a hospital. We analysed the first 30 cases
of ambulatory endoscopic transforaminal nucleotomy to
demonstrate its feasibility. Material and Methods: Pro-
spectively, 30 cases were enrolled. All received a endoscopic
transforaminal decompression and nucleotomy and were
discharged on the day of surgery. We measured the duration of
the procedure, the stay in the facility, the satisfaction of pa-
tients and the complication rate. Results: 50 cases were en-
rolled. The average duration of surgery was 73 minutes (±28,
Min 30, Max 150). After surgery, patients were discharged on
average after 121 minutes (±43, Min 87, Max 203). No patient

was admitted to a hospital. One patient showed a worsening of
a preexisting paresis of foot extension, which subsided after
two weeks. Three patients showed a prolonged stay in the
facility due to postoperative vomitting, none of these was
admitted to a hospital. Discussion: In some regions endo-
scopic techniques are already applied in ambulatory settings
[2]. We were able to show that in the German health care
systems this is also applicable. The published excellent result
of endoscopic procedures [3] is achievable without the ne-
cessity of in hospital stay for patients meeting the criteria of
ambulatory surgery. In the future, this procedure can safely be
performed in this manner and should be further investigated.
References
1. Choi G, Pophale CS et al. Endoscopic Spine Surgery. J
Korean Neurosurg Soc 2017 Sep; 60 (5): 485-497.
2. Jian Cao 1, Wenzhou Huang, Tianlong Wu, JingYu Jia,
Xigao Cheng. Percutaneous Endoscopic Lumbar Discectomy
for Lumbar Disc Herniation as Day Surgery - Short-Term
Clinical Results of 235 Consecutive Cases. Medicine (Bal-
timore) 2019 Dec; 98 (49): e18064.
3. Liu X, Yuan S et al. Comparison of percutaneous endo-
scopic transforaminal discectomy, microendoscopic dis-
cectomy, and microdiscectomy for symptomatic lumbar disc
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Introduction: Endoscopic spine surgery (ESS) has emerged as a
pivotal technique within the sphere of minimally invasive spinal
surgery. While both the full-endoscopic (FE-TLIF) and unilateral
biportal endoscopic (UBE-TLIF) methods have been reported,
concerns linger regarding the limited corridor for cage insertion
and potential long-term complications. This study showcases a
novel CT-navigation-guided UBE-TLIF technique employing
dual cages in a convergence pattern. Material and Methods:
After obtaining approval from the Institutional Review Board, a
retrospective analysis was conducted on a 59-year-old female
presenting with osteoporosis and symptomatic grade I degener-
ative spondylolisthesis at the L4-L5 level. The patient underwent
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a right-sided UBE-TLIF procedure with unilateral laminectomy
for bilateral decompression, guided by an intraoperative CT
navigation system. Results: Postoperative findings displayed
rapid pain alleviation, with the visual analog scale rating plum-
meting to 3 by the third day. Three months post-operation, the
patient exhibited no back or leg discomfort and could engage in
continuous walking sessions lasting over 30 minutes. Plain ra-
diographs showcased the repositioning of the L4 vertebra and
restoration of the L4-L5 intervertebral disc height. This proce-
dure’s success underscores the potential advantages of using dual
cages, offering a more balanced distribution of load on the
endplate and potentially reducing complications like cage sub-
sidence or migration. Conclusion: The newly introduced CT-
navigation-assisted UBE-TLIF with a convergent dual cage in-
sertion offers a promising approach for lumbar interbody fusion
procedures. This method not only enhances anatomical visuali-
zation for surgeons but may also decrease complications asso-
ciated with traditional single-cage techniques. The integration of
intraoperative CT navigation further bolsters its potential by
minimizing radiation exposure and maximizing patient safety.

801
P400: The adoption of endoscopic spine
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Introduction: Spinal metastasis is an increasing concern in cancer
patients. The primary focus in managing such patients is on
palliating symptoms and enhancing quality of life. Traditional
surgery, although effective, poses several complications. Recent
advancements in Minimally Invasive Spine Surgery (MISS) and,
specifically, endoscopic spine surgery offer promising results with
fewer complications. However, its use in spinal metastasis remains
scarcely documented. This study aims to fill this knowledge gap.
Material and Methods: This was a retrospective single-center
case series.We reviewed spinalmetastasis patients who underwent
MISS between 2012-2022 in our university hospital. Data col-
lected included demographic details, radiographic findings,
baseline scores like Spinal Instability Neoplastic Score (SINS) and
Metastatic Epidural Spinal Cord Compression (MESCC) Grade,
and quality of life measures. Our methodology also entailed de-
tailed surgical intervention procedures. Statistical analyses were

performed, and the PROCESS guideline was followed. Results:
We identified seven patients (median age: 64 years) who under-
went endoscopic decompression surgery. The majority had he-
matologic primary tumors (57.14%). Thirteen metastatic vertebrae
were identified, with most located in the thoracolumbar region.
Significant improvements were seen in Pain NRS scores post-
operatively. In terms of complications, one patient showed tumor
recurrence, and another had hematoma post-surgery. Both patients,
however, showed symptom resolution post-revision surgery.
Conclusion: Endoscopic spine surgery, despite being relatively
new, offers a promising option for patients with spinal metastasis.
With its potential to reduce complications, speed up recovery, and
overall provide an enhanced quality of life, itmay soon become the
preferred surgical intervention for these selected patients. Further
research, preferably with larger sample sizes and multicenter
collaborations, is warranted.
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Walter-Soon-Yaw Wong1, Yilun Huang1

1Orthopaedic Surgery, Sengkang General Hospital, Singapore

Background: Endoscopic approaches to degenerative spinal
conditions have gained popularity due to their potential for re-
ducing blood loss, preserving paraspinal muscles, and enabling
quicker post-operative recovery compared to microsurgery and
open surgery. One area that has garnered increasing interest is the
application of endoscopy for diagnostic and therapeutic purposes
in patients requiring surgical revision following previous lumbar
decompression surgery. Studies have indicated a high incidence of
lumbar dural tears during revision operations, ranging from 2.1%
to 15.9%. This is largely attributed to the challenge of visualizing
and distinguishing scar tissue from healthy tissues that should be
protected. With the improved visibility provided by endoscopic
spine surgery, thanks to positive water pressure facilitating tissue
plane separation and higher magnification, endoscopy emerges as
a highly viable alternative compared to traditional open and
microscopic surgery. This technical note outlines the approach,
technique, pearls and pitfalls associated with using unilateral
biportal endoscopy in revision lumbar spine decompression.
Method: Patients are first evaluatedwith clinical examination and
routine imaging, including anteroposterior and lateral radio-
graphs, as well as magnetic resonance imaging (MRI) of the
lumbar spine to precisely localize the lesion. As part of pre-
operative planning, the lesion is superimposed onto pre-operative
radiographs to facilitate intra-operative localization. Patients are
positioned prone on a radiolucent table with flexed knees and
hips, while the operating surgeon stands on the ipsilateral side of
the lesion. Two longitudinal incisions are made under fluoro-
scopic guidance to confirm the endoscope’s trajectory. The
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procedure begins with blunt dissection down to the bony land-
marks. Subsequently, a diagnostic spine endoscopy is performed
at the previous surgical site, followed by decompression. Key
procedural considerations include:

1. When encountering difficulties in visualizing tissue
planes between scar tissue and healthy tissue, bringing
the endoscope closer to the operating field can allow
positive water pressure to separate tissue planes.

2. Confirming the extent of decompression by comparing
intra-operative radiographs with pre-operative planning.

3. Ensuring meticulous hemostasis using techniques such
as radiofrequency ablation or bone wax to maintain
clear visibility.

4. If scar or flavum tissue adheres too tightly to the dura
sac, to consider decompressing them en masse to allow
for combined free-floating without the risk of dural tears.

5. Having human thrombin and fibrinogen sponge sealant
on standby in case of a dural tear.

Conclusion: Endoscopy in revision spine surgery offers two
critical advantages: magnification and positive water pressure,
enhancing tissue plane visualization and differentiation. Based on
our experience, these benefits are highly valuable for defining tissue
planes and identifying tissue types, both of which are paramount in
revision spine surgery. However, utilising endoscopy particularly in
caseswithout conventional visual landmarks requires overcoming a
steep learning curve which we hope this technical can reduce.
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P402: Learning curve of lumbar endoscopic
unilateral laminotomy for bilateral
decompression(LE-ULBD): single surgeon’s
experience of successful transition from
interlaminar endoscopic lumbar discectomy
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Introduction: Lumbar endoscopic unilateral laminotomy for
bilateral decompression (LE-ULBD) is a minimally invasive
surgical technique to treat degenerative lumbar stenosis in the
spinal canal and lateral recess using uniportal endoscope and
interlaminar approach. However, endoscopic spine surgery is
usually associated with a steep learning curve and high com-
plication rates, and much time and experience are needed before
surgeons become familiar with the technique. The purpose of this
study is to define and analyze the learning curve for LE-ULBD
with a single spine surgeon’s experience based on intra- and
perioperative parameters. This study is retrospective analysis of
single surgeon’s consecutive case series in a single institution and
experience of successful transition from interlaminar endoscopic

lumbar discectomy. Material and Methods: Ninety-seven
consecutive patients with single or multi-level degenerative
lumbar canal stenosis and lateral recess stenosis who were treated
by LE-ULBD were included in the study. Surgeries were per-
formed using standard LE-ULBD technique using interlaminar
approach with a uniportal endoscope, and out-and-in unilateral
and contralateral decompression using an over-the-top maneuver
by a single surgeon. Corrected operative time per level, operative
blood loss, postoperative drainage, transfusion rate, and ambu-
lation recovery time were measured. Intraoperative and postop-
erative complication incidences were also identified. Clinical
results were assessed using the visual analogue scale (VAS). The
learning curve was assessed using a logarithmic curve-fit re-
gression analysis. In the single-level LE-ULBD, patients were
stratified into “early” group (among the first 50 cases of the series,
n = 30) and “late” group (n = 23), depending on their case number.
After the 50th case, the procedural time reached a plateau and
subsequent patients were assigned to the second group for
comparison. Results: Corrected operative time gradually de-
creased as the series progressed, and an asymptote was reached
after about 30 cases. Average VAS scores for lower back pain and
radiating pain also significantly decreased from an average of 6.9
to 3.8 and 7.6 to 2.5, respectively. In the single-level LE-ULBD
series, operative time was significantly shorter in the late group
(99 ± 54min) than the early group (141 ± 21min), and blood loss
during the operation was significantly reduced in the late group
(182 ± 69mL) comparedwith the early group (142 ± 57mL). The
length of hospitalization, postoperative improvement in VAS and
ODI, and reoperation rates were not different between the groups.
In both groups, stenotic spinal canals were effectively decom-
pressed. Therewere two cases of inadequate decompression in the
early group requiring revision surgeries. Conclusion: The LE-
ULBD is a technically difficult procedure to the practicing spine
surgeon with regard to small working view and time-consuming
decompression procedure. Although it is not easy to master this
minimally invasive technique, operative time and blood loss
improved with the surgeon’s experience. After the initial learning
curve, this technique could be a safe, clinically-feasible, and
effective option for the surgical treatment of lumbar degenerative
stenosis. Further studies are warranted to delineate the methods to
minimize the complications associated with the learning curve.
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P403: Minimally invasive spine (MIS) fixation
without decompression for High grade (A4)
thoraco lumber spine injury without
neurological involvement: our experience
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Objective: Traumatic thoracolumbar fractures are common, and
surgical fixation is a well-established treatment option, with the
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aim to achieve spinal stability and preserve neurological function.
Pedicle screw fixation using a minimally invasive spine (MIS)
surgical approach has emerged as an alternative approach for the
treatment of thoracolumbar fractures. The aim of this study is to
collect data regarding epidemiology, management, and outcomes
of patients treated with MIS pedicle screw fixation for traumatic
thoracolumbar fractures in our neurosurgical department. Ma-
terials and Methods: This was a prospective study including all
patients who underwent MIS fixation from June 2021- june2023
for high grade (A4) thoraco lumber spine injury without neu-
rological involvement. Results: A total of 45 patients were in-
cluded, 31 males and 14 females; the mean age was 59 years. The
majority of injuries were from falls. In 28 cases, the fracture
involved a thoracic vertebra and in 17 cases a lumbar vertebra.
The average length of hospital stay was 4-5 days. MIS fixation
achieved a satisfactory regional sagittal angle (RSA) postopera-
tively in all patients. The vast majority of patients had no or mild
postoperative pain and achieved a good functional outcome.
Conclusions: MIS fixation is a safe surgical option with com-
parable outcomes to open surgery and a potential reduction in
perioperative morbidity. MIS surgery achieves a rapid and sig-
nificant improvement in pain score, functional outcome, Frankel
Grade, and RSA. We expect that MIS fixation will become the
predominant technique in the management of traumatic thor-
acolumbar fractures.
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Introduction: Although the endoscopic posterior cervical
foraminotomy might be a less traumatic alternative to the
classic posterior foraminotomy as described by Frykholm,
there is limited data regarding its safety and outcome.
Methods: In a retrospective case series, we compared out-
come parameters including pain relief, volume of blood loss,
duration of surgery, rate of complications and length of stay
between the two surgical approaches. Results: Between 2017
and 2022 thirteen patients underwent posterior cervical for-
aminotomy at our department by either open foraminotomy as
described by Frykholm (n = 4) or by an endoscopic approach
(n = 9). Blood loss was lower (< 50ml vs. 320 ml) and the
length of stay (1.9 days vs. 6.5 days) and duration of surgery
(77 minutes vs. 104 minutes) were shorter in patients who
were operated endoscopically as compared to patients who
received an open posterior foraminotomy. Pain relief (drop in
VAS) was comparable among the groups (5.24 vs 4). The only

complication in the endoscopic group was a dural tear, while
one patient of the open foraminotomy group developed a
temporary C5 palsy. Conclusion: In this small case series the
endoscopic cervical foraminotomy showed to be a feasible and
safe approach with a comparable pain relief, less blood loss
and shorter hospital stays. These data need to be verified in
larger randomised prospective trials.
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Introduction: Laminoplasty treats cervical myelopathy while
preserving range of motion in the cervical spine. Some evidence
suggests that laminoplasty alone may also be effective in
treating radicular arm pain. One specific laminoplasty technique
is open door laminoplasty, in which a single side of the lamina
serves as a hinge, and the other side is completely opened. The
objective was to determine if side of opening the laminoplasty
effects arm pain or superior decompression. Material and
Methods:We conducted a retrospective review of adult patients
who underwent unilateral open door laminoplasty cervical
myelopathy. The side opened was dependent on surgeon dis-
cretion. We recorded preoperative side of symptoms, side of
radiographic compression, arm pains scores, and canal diameter.
Patients with open side ipsilateral or contralateral to dominant
symptoms or compression were compared to determine any
effect on arm pain outcomes or spinal canal diameter. If the
symptoms were equal bilaterally, patients were neutral.Results:
A total of 167 patients were included in the study with an
average age of 64 ± 11 years and average follow-up time of 64.5
± 72 weeks. The average preoperative arm pain visual analog
score (VAS) was 2.13 ± 2.86, and the average arm VAS after
6 months was 1.52 ± 2.68. For dominant symptoms, the ip-
silateral, contralateral, and neutral groups had a significant
improvement in arm VAS at > 6 months postoperatively. For
dominant compression, the ipsilateral and contralateral groups
had a significant improvement in both arm VAS and canal
diameter at > 6 months postoperatively. No differences were
seen between groups for either. We observed a significant
correlation between size of plate and change in canal diameter,
however no differences were noted in arm pain. Conclusion:
Laminoplasty may be effective in addressing radicular arm pain
by increasing spinal canal diameter and space available for the
cord. The laterality of opening the laminoplasty did not affect
arm pain improvement or canal expansion.
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Introduction: The objective of this study is to evaluate the safety
and short-term outcomes of simultaneous single-position oblique
lumbar interbody fusion (OLIF) with robot-assisted posterior in-
strumentation. Additionally, the article provides insights into es-
sential surgical technique considerations for the procedure.
Material andMethods: In this retrospective study, we analyzed a
cohort of 25 patients who underwent single-position oblique
lumbar interbody fusion (OLIF) with robot-assisted posterior in-
strumentation. Post-operatively, the patients were followed for a
minimum of one month. Results: The average operative time for
the procedure was 184 ± 35minutes, with an average blood loss of
85 ± 17 cc’s, and an average length of stay of 4.4 ± 0.75 days.
Notably, no intraoperative complications, readmissions, or revision
surgeries occurred, and there were no instances of hardware
malposition. Remarkably, significant improvement in pain and
Oswestry Disability Index (ODI) scores was observed during the
postoperative first-month follow-up. Conclusion: The study
demonstrates the safety and short-term clinical efficacy of simul-
taneous single-position oblique lumbar interbody fusion (OLIF)
with robot-assisted posterior instrumentation. Crucially, adherence
to specific surgical technique considerations is imperative to ensure
an optimal surgical workflow and achieve predictable outcomes.

1136
P407: Where is the location of the highest
radiation exposure in the operating room
during surgery using a 3D C-arm? Effect of
patient obesity on occupational exposure

Nodoka Manabe1, Daisuke Tsunoda1, Sho Ishiwata2,
Kunio Kamatani1, Kazuro Tsuge1

1Department of Orthopaedic Surgery, East Maebashi Orthopaedic
Hospital, Maebashi, Gunma, Japan
2Department of Orthopaedic Surgery, Iwai Orthopaedic Hospital,
Tokyo, Japan

Study Design: A prospective clinical study. Objective: The
purpose of this studywas to examine where in the operating room
radiation exposure increases during spine surgery, and to in-
vestigate the influence of the patient’s obesity on occupational
exposure.Materials: This study included 62 male and 54 female

patients with lumbar spinal canal stenosis, lumbar degenerative
spondylolisthesis, and degenerative scoliosis, undergoing lumbar
surgery using 3D C-arm and navigation system that could do the
minimally invasive surgery. The average age was 61 years (range:
48-78 years).Methods: To measure radiation dose, the electronic
pocket dosimeter were placed at the surgeon, on the anesthesia
machine; anesthesiologist, in front of the C-arm, behind the
C-arm; radiologist, and at the entrance to the operating room. The
Operating time, Blood loss, and Fluoroscopy time were mea-
sured. The KAP: Kerma-area product (Gycm2) and CAK; Cu-
mulative Air Kerma (mGy) were measured as indexes of patient
radiation exposure.Results: There was a positive correlation (p <
0.05) between operating& fluoroscopy time and dose of radiation
exposure. The body weight & BMI was also affecting the dose of
radiation occupational exposure. Discussion and Conclusion: It
is important to examine the safety zones in the operating room
from radiation exposure during the surgery. The surgeon should
use the C-arm considering the direction of scattered radiation.
Obesity can be a major risk for general anesthesia, but it also
carries the risk of increased occupational exposure.

1231
P408: Percutaneous arthrodesis as surgical
management of thoracolumbar fractures:
case series in a health center in
Dominican Republic

Miguel Venegas Cruz1, Shantalle Diaz Cruz2

1Department of Neurosurgery, Corominas Clinic, Santiago
2School of Medicine, Pontificia Universidad Católica Madre y
Maestra, Santiago

Introduction: The advent of technological advances in the field of
imaging, as well as the greater understanding of axial biomechanics
and its implications has greatly impacted the field of neurosurgery
and the therapeutic options available for thoracolumbar fractures,
which, being the most common within vertebral fractures, have
undergone important changes around surgical treatment, advo-
cating for less invasive options whenever possible. It is well known
that the novel techniques of percutaneous fusion in thoracolumbar
fractures confer less tissue transgression, blood loss, risk of in-
fection, greater preservation of the paraspinal musculature and
therefore, less postoperative pain and less perilesional scar tissue
that could eventually lead to long-term low back pain. Despite the
above, the option of surgical treatment of fractures of the T10-L2
region should be supported by the type of injury, neurological
involvement, stability of the fracture, and expertise of the surgeon.
The following description will be the clinical history, surgical
management, and evolution of two men aged 20 and 44 years with
a diagnosis of thoracolumbar fracture due to a high impact motor
vehicle accident, plus data on lumbar instability, with the first two
percutaneous fusion procedures at regional level, taking place in a
health center in the Dominican Republic. In addition, a review of
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the current literature available on the topic in question will be
conducted. Material and Methods: Through a retrospective de-
scriptive study carried out during the period August-December
2022, the clinical history, surgical management and post-procedure
evolution of two men aged 20 and 44 years with a diagnosis of
thoracolumbar fracture due to a high impact motor vehicle accident
and consequent lumbar instability, with percutaneous thor-
acolumbar fusion of segments T10-L2,was studied; being these the
first two minimally invasive spine surgeries of this type in patients
with high complexity fractures at the regional level in a developing
country. Results: In the two patients studied in this research, a
surgical time of 5 and 4.5 hours, respectively, was observed.
Regarding the hospital stay, the 44-year-old patient had an ad-
mission of 3 days, while the 20-year-old patient was admitted for
4 days for internal medicine follow-up and metabolic control.
Regarding postoperative pain, both patients reported significant
improvement in their clinical picture,with an analogous visual scale
of 4/10 and 5/10, respectively, tolerating early ambulation. Only
one of the cases experienced an episode of rhabdomyolysis with
mild myalgias, which satisfactorily yielded to pharmacological
treatment within the course of one day. Nearly 12months after each
procedure, the patients exhibit excellent tolerance of activities of
daily living, including occupational related actions like construction
working and motorcycle riding, respectively. Conclusion:Among
the posterior vertebral fixation options currently available, the
importance of the percutaneous screw placement technique with
respect to the conventional open and open paraspinal technique,
stands out, as it means a shorter hospital stay, less muscle retraction
and ischemia, improvement in the visual analog scale of pain, and
reproducible results around the reduction of the Cobb angle in the
long term.

1249
P409: Interlaminar endoscopic lumbar
discectomy versus microscopic lumbar
discectomy: a preliminary analysis of L5-S1
lumbar disc herniation outcomes in
prospective randomized controlled trials

Yanting Liu1, Siravich Suvithayasiri1,2, Khanathip
Jitpakdee1,3, Jin-Sung Kim1

1Department of Neurosurgery, Seoul St. Mary’s Hospital, College
of Medicine, The Catholic University of Korea, Seoul, South Korea,
Seoul
2Department of Orthopedics, Chulabhorn Hospital, Chulabhorn
Royal Academy, Bangkok, Thailand
3Department of Orthopedics, Thai Red Cross Society, Queen
Savang Vadhana Memorial Hospital, Sriracha, Thailand

Introduction: Lumbar disc herniation (LDH) at the L5-S1
level is a prevalent issue, often leading to severe lower back
pain and sciatica. As this level bears significant mechanical

load, it is commonly implicated in LDH, making surgical
intervention necessary when conservative treatments fail.
Recently, minimally invasive surgical techniques (MIS) like
Interlaminar Endoscopic Lumbar Discectomy (IELD) and
Microscopic Lumbar Discectomy (MLD) have gained traction
for their benefits in quicker recovery and reduced tissue
damage. However, there’s a lack of robust, comparative data
on the safety and efficacy of IELD vs. MLD at the L5-S1 level.
Our study aims to fill this gap by presenting the first pre-
liminary randomized controlled trial (RCT) results comparing
these methods, focusing on clinical outcomes, complications,
and patient satisfaction.Material andMethods: This study is
designed as a prospective, single-center, non-inferiority RCT.
Ethical approval and registration were granted by our Insti-
tutional Review Board (IRB No. KC15OISI0665). Inclusion
criteria targeted individuals above 18 years suffering from
symptomatic radiculopathy with L5-S1 LDH, as confirmed
through magnetic resonance imaging (MRI). A robust
computer-generated randomization sequence was employed to
allocate patients either to the IELD or MLD groups. Blinded
allocation was maintained by a trained clinical research co-
ordinator, not involved in patient care, using sequentially
numbered, opaque, sealed envelopes. These measures aimed
to curtail selection bias. Surgeons remained unaware of group
assignments until the day before surgery to maintain the
blinding process. All surgical procedures were conducted by a
single senior spine surgeon experienced in both techniques.
Primary outcomes were measured through Visual Analogue
Scale (VAS) scores for pain and Oswestry Disability Index
(ODI) scores for disability. Secondary outcomes encompassed
patient satisfaction, walking endurance, and radiologic mea-
sures like disc height and lumbar lordosis. Data collection was
rigorously controlled, with independent assessors involved in
both preoperative evaluations and postoperative follow-ups.
Statistical analyses were conducted using STATA/MP 17,
adhering to intention-to-treat principles. A one-sided P-value
of less than 0.05 was predetermined as the threshold for
statistical significance in non-inferiority tests. Results: Of 37
assessed patients, both IELD and MLD groups demonstrated
significant improvements in VAS scores for pain over time,
with no significant difference between them. For secondary
outcomes, the IELD group had a shorter hospital stay and
reduced blood loss but a longer operation time than the MLD
group. Radiographic evaluations showed no change compared
to preoperative data. Patient satisfaction and recovery rates
were slightly higher for the MLD group, but both groups were
comparable in most evaluations, with complications being
minimal. Conclusion: The IELD was non-inferior in im-
proving the intensity of back and leg pain and functional
disability, compared to the MLD. Additionally, the IELD
showed no difference in clinical outcomes for patients in terms
of radiographic results and patient satisfaction rates. The re-
sults of this research preliminarily demonstrate that the IELD
could be considered an effective alternative to MLD for L5-S1
central or paracentral LDH.
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P410: One decade of XLIF for spinal
deformity: have the advances in minimally
invasive surgery improved the results in
degenerative scoliosis?

Pablo Jover Carbonell1, Miguel Sanfeliu Giner1, Pablo
Badia Ferrado1

1Spine Unit, Hospital General y Universitario de Valencia, València

Introduction: During the last fifteen years, several minimally
invasive techniques in spine surgery have been developed.
These techniques and new surgical instruments can yield
comparable results to open surgery and can lead to a reduction
of the complications in adult degenerative scoliosis. Material
and Methods: We performed a retrospective observational
study. Our case serie has 58 patients treated with XLIF and
posterior instrumentation for degenerative scoliosis between
January 2013 and January 2022. The sample was divided into
two groups: those treated on during the first 4 years of using
the technique in our institution (Group A) and those treated on
during the subsequent 4 years (Group B). In addition to the
temporal criteria, the mean difference between groups was that
in Group B proximal level cementation, expandable metal
tulip heads, and titanium cages were used. Clinical variables
(age, surgical time, etc.), radiological parameters (such as
Cobb angle, sagittal balance and Bridwell fusion scale) as well
as the outcomes with scales such as VAS (Visual Analog
Scale) and Oswestry Disability Index, were collected. Re-
sults: The mean age was 65 years, and 2.6 levels of lumbar
interbody cages were placed on average using XLIF, along
with posterior instrumentation in all cases. The mean clinical-
radiological follow up was 39,7 months for group A and
28.8 months for group B. The overall fusion rate was 83%
(82% for Group A and 84% for Group B). The mean pre-
operative and postoperative Cobb angles were 46° and 21° in
Group A, and 47° and 12° in Group B, with this difference
being significant (p < 0.05). Lumbar lordosis, coronal and
sagittal balance showed variations but without significant
differences between groups (p > 0.05). The mean postoper-
ative VAS score decreased by 4.9 points overall (Group A: 9.1
to 4.4 (p < 0.05) and Group B: 8.1 to 3.7 (p < 0.05)) and 81.3%
of patients exhibited minimal to moderate disability one year
after the intervention according to the Oswestry Disability
Index, being similar this clinical outcome in both groups and
showing a clear clinical improvement. In the first two post-
operative years, a 44% complication rate was recorded in
Group A compared to 31% in Group B. Conclusion: XLIF
combined with posterior instrumentation improves both ra-
diographic parameters and clinical outcomes in degenerative
scoliosis. Performing this technique with specialized teams,
along with the implementation of elements such as proximal
level cementation, the use of expandable metal tulips, and the

introduction of titanium cages, enhances outcomes and re-
duces complications.

1474
P411: Minimally invasive spine surgery for
intradural pathology

Chandan Mohanty1, Chandrashekhar Deopujari2

1Neurosurgery, Bombay Hospital & Wadia Children’s Hospital,
Mumbai, India
2Neurosurgery, Bombay Hospital, Mumbai, India

Introduction: Minimally invasive spine surgery (MISS) is
being recognized as a treatment option in the treatment of
intradural tumours by minimizing access-related morbidity
from a conventional open approach. Material and Methods:
We retrospectively analysed all the intradural lesions treated
with the MISS approach. The clinical, radiological, and
surgical techniques and the outcomes were analysed in detail.
Results: A total of 26 intradural lesions were treated with the
MISS approach. Out of these, 20 were intradural extra-
medullary tumours, 4 cases of fatty filum, and 2 cases of
spontaneous subdural bleed were identified. The patient’s age
ranged from 28 years to 64 years. All these cases were suc-
cessfully treated with an excellent outcome. No surgical
complications like CSF leak, worsening of neurological
deficit, incomplete tumour removal, or wound infection were
noted. Patients with preoperative neurological deficits made at
least 1 grade improvement as per the McCormick scale with
the majority 91.7% (22/24) showing complete neurological
recovery at the time of follow-up. Conclusion: The MISS
approach can be safely used in carefully selected cases of
intradural tumours as well as other non-tumour intradural
pathology. There were no surgical complications or access-
related difficulties in this series.

1492
P412: Posterior oblique technique for
minimally invasive sacroiliac joint fusion

Javier Grajeda1, Mario Cahueque2

1Faculty of Medicine, Universidad Francisco Marroquı́n, Guatemala
City, Guatemala
2Orthopedic Surgery, Hospital Centro Médico, Guatemala City,
Guatemala

Introduction:With the advent of minimally invasive surgical
(MIS) techniques, several approaches for sacroiliac joint (SIJ)
fusion have emerged. The lateral technique is the most widely
accepted and studied approach, while the posterior and pos-
terior oblique techniques remain less explored. Given the lack
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of comprehensive reports on the latter, this technical note aims
to detail the preoperative evaluation, surgical procedure and
technical considerations, and postoperative management for
the posterior oblique fusion of the SIJ. Material and
Methods: Data from 23 surgeries employing the posterior
oblique technique from January 2020 to December 2022 were
iteratively reviewed. This information, combined with a
comprehensive review of previous technical and anatomic
descriptions of MIS techniques for SIJ fusion, led to the
development and standardization of a detailed procedural
protocol. Results: A preoperative guideline was formulated
based on clinical diagnosis, surgical indications, and preop-
erative imaging, the latter allowing for personalization of the
trajectory and device size to each patient’s anatomy. The
surgical procedure and technical considerations were thor-
oughly outlined. In particular, our findings indicate the need to
adjust the bone needle insertion angle, suggesting 20° to 40° to
maintain obliquity, a significant deviation from the tradi-
tionally recommended 5° to 20°. Necessary fluoroscopic
views during the procedure were defined, requiring only the
use of outlet oblique and inlet view, leaving the lateral view as
optional. A postoperative guideline was established for both
pain management and return to activity, which was note-
worthy for patients walking on the same day of surgery due to
the outpatient nature of the procedure. A technical and ana-
tomical comparison with previous descriptions of the tech-
niques was performed. In particular, the posterior oblique
technique offers a direct route to the SIJ through the ilium,
starting from the upper outer surface of the iliac crest, without
dissecting the gluteal fascia or SIJ ligaments, and decreasing
the risk of damaging neurovascular structures, unlike the other
techniques. Conclusion: The posterior oblique approach is a
safe and effective minimally invasive technique for sacroiliac
joint fusion. It represents a less invasive alternative that fo-
cuses on patient-specific anatomy and considerations. The
standardized guideline ensures consistent reproducibility of
the procedure.

1495
P413: Preoperative planning with CT scans
optimizes the posterior oblique for
minimally invasive sacroiliac joint fusion

Javier Grajeda1, Mario Cahueque2

1Faculty of Medicine, Universidad Francisco Marroquı́n, Guatemala
City, Guatemala
2Orthopedic Surgery, Hospital Centro Médico, Guatemala City,
Guatemala

Introduction: Management of low back pain (LBP) origi-
nating from the sacroiliac joint (SIJ) via fusion is challenging,
especially given the importance of anatomical variations of the
SIJ. Evidence suggests that anatomic variations of the joint

must be considered when planning a fusion procedure. While
various minimally invasive surgical (MIS) techniques have
been described for this procedure, the evidence for tailoring
the procedure to each patient’s individual anatomy remains
limited to the traditional lateral approach, leaving the re-
maining techniques - posterior and posterior oblique - un-
derexplored in this area. The posterior oblique technique,
while effective, lacks guidance for individual anatomical
adaptation. This technical note highlights the value of pre-
operative CT imaging for posterior oblique SIJ fusion and
introduces the “Iliac-Angle Rule” for patient-specific surgical
planning.Material and Methods: Preoperative CT images of
five subjects who underwent the posterior oblique procedure
were analyzed, focusing on both the coronal and axial planes
of the SIJ. This analysis, combined with a review of previous
descriptions of the technique and an understanding of the
anatomical variations of the SIJ, was designed to refine
preoperative planning for the posterior oblique procedure.
Results: Using CT-based preoperative planning, the “Iliac-
Angle Rule” has been proposed. It posits that the proximity of
the iliac crests in the axial plane directly correlates with the
angle of insertion from the midline, allowing for a tailored
trajectory for both needle and screw insertion. This approach
challenges the accepted fixed range of insertion angles and
emphasizes the need for individualized surgical planning.
Correct determination of the screw size is an added benefit of
the evaluation. Our findings also underscore the importance of
recognizing SIJ anatomic variations, as they have been shown
to affect fusion outcomes. Conclusion: The integration of
preoperative CT imaging and the “Iliac-Angle Rule” offers a
new approach to posterior oblique SIJ fusion that promotes an
individualized surgical plan. By recognizing and accommo-
dating SIJ anatomic variations, this tailored approach has the
potential to improve surgical outcomes by increasing the
precision of implant positioning.

1497
P414: Pyogenic sacroiliitis managed by
minimally invasive posterior oblique
sacroiliac joint fusion: a case report

Javier Grajeda1, Mario Cahueque2

1Faculty of Medicine, Universidad Francisco Marroquı́n, Guatemala
City, Guatemala
2Orthopedic Surgery, Hospital Centro Médico, Guatemala City,
Guatemala

Introduction: Pyogenic sacroiliitis, an infection of the sa-
croiliac joint (SIJ), is a rare condition with a low incidence of
1% to 2%. Management is complex and can be exacerbated by
the often-delayed diagnosis due to the non-specific nature of
its symptoms.While antibiotic therapy remains the standard of
care for pyogenic sacroiliitis, surgical intervention may be
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required for cases unresponsive to conservative treatment or
those presenting with complications. Both open debridement
and joint fusion are established procedures with proven ef-
ficacy. In particular, the evidence for the management of
various cases of pyogenic sacroiliitis using minimally invasive
SIJ fusion has focused primarily on the lateral and posterior
techniques, leaving the remaining posterior oblique approach
underexplored for this setting. Therefore, the purpose of this
report is to present a case of pyogenic sacroiliitis treated with
minimally invasive posterior oblique SIJ fusion. Material
and Methods: We present a case of a 42-year-old man with
severe low back pain and walking difficulty. His clinical
history and physical examination led to the performance of
MRI imaging of both pelvic and lumbar areas, in addition to
blood tests. Pelvic MRI revealed increased T2 signal intensity
over the right sacroiliac joint, along with a joint effusion
extending below the iliopsoas muscle. Blood tests were
consistent with an active infection. Based on the imaging and
laboratory findings, septic arthritis of the SIJ was suspected.
Drainage and biopsy of the SIJ were ordered and confirmed
the diagnosis of pyogenic sacroiliitis due to Staphylococcus
aureus. Despite a 12-week course of vancomycin, only
marginal symptom relief was achieved. Given the patient’s
medical history and ongoing chronic low back pain with joint
instability, the decision was made to perform sacroiliac fusion
using the minimally invasive posterior oblique technique.
Results: The procedure was performed without complications
and the patient was discharged the same day after the pro-
cedure. At the 6-week follow-up consultation, the patient
reported significant improvement in pain and functionality,
with no walking difficulties observed or reported. At the 1-
year follow-up, the patient reported a complete resolution of
pain. Conclusion: The posterior oblique technique is a po-
tentially effective way to treat cases of pyogenic sacroiliitis
that don’t respond adequately to conservative management
with antibiotics. Patient-reported outcomes showed a signif-
icant improvement in both functionality and pain relief.

1536
P415: Improvement in spino-pelvic
alignment in patients operated for high
grade lumbar spondylolisthesis
with MIS-TLIF

Rahul Chavan1, Vishal Peshattiwar1, Shreenidhi
Kulkarni1

1Orthopaedic Spine, Kokilaben Dhirubhai Ambani Hospital,
Mumbai, India

Introduction: Over decades lumbar interbody fusion is used
to treat various disease of lumbar spine. TLIF achieves de-
compression and interbody arthrodesis with lesser tissue in-
jury and thecal sac retraction. High grade spondylolisthesis

poses unique questions in achieving adequate reduction to
restore spino-pelvic alignment. Our study is to evaluate the
clinical and radiological outcomes of MIS TLIF for high grade
sondylolithesis. Material and Methods: Conducted at Kol-
kilaben Hospital, Mumbai. Duration-2017-2020. Type of
study: Retrospective analysis and 2 year follow up. Radio-
logical outcomes: pelvic incidence, sacral slope, pelvic tilt,
lumbar lordosis, disc height ratio, and Bridwell grading for
fusion. Results: 53 patients included in the study both male
and female with mean age of 47.3 ± 8.5 years all operated at a
single institute by a single surgeon had out of bed mobilization
on the same day of surgery with Bridwell grade 1 fusion was
seen in 51 patients by the end of 2 years. Conclusion: MIS-
TLIF is a safe and effective method for treating high grade
lumbar spomdylolisthesis showing recurrent, replicable re-
sults with improvement in sacral slope and pelvic tilt with
excellent union rate.

1659
P416: Do the patients after the robotic
transforaminal lumbar interbody fusion (MIS
TLIF) Fair better than traditional
transforaminal lumbar interbody fusion
surgery a single centre prospective study

Harith Reddy1, Sharan Achar Thala1, Akshya Raj1,
Umesh Kanade P1, Vignesh Badikillaya1, Appaji
Krishnan1, Sajan Hegde1

1Spine Surgery, Apollo Hospitals, Chennai, India

Introduction: Transforaminal lumbar interbody fusion
(TLIF) is a widely accepted surgical technique for the man-
agement of numerous spinal conditions requiring spinal sta-
bilization and fusion. Transforaminal lumbar interbody fusion
(TLIF), a posterior spinal fusion approach, was initially de-
scribed by Harms and Rollinger in 1982, and gained popu-
larity after work by Harms and Jeszenszky in 1998. Compared
with posterolateral and lateral approaches, Transforaminal
may be advantageous, providing a wider area of intervertebral
interbody graft bone contact surface, improved load-sharing,
adequate access for complete decompression of the neural
elements, restoration of neural foraminal height, and the
ability to restore segmental lordosis at the involved level.
Robot assisted TLIF surgery has more favorable outcomes
then the open TLIF surgery in various modalities. Material
and Methods: This is a prospective study including 95 pa-
tients who underwent Robot-assisted minimally invasive
transforaminal lumbar interbody fusion (robot-assisted MIS-
TLIF) and 95 patient who underwent traditional open TLIF
surgery. All patients included in the study underwent single
level Transforaminal lumbar interbody fusion. These patients
were skeletally mature predominantly having single level
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pathology with single leg radicular symptoms and patients
with grade I degenerative spondylolisthesis, failed conser-
vative management for a period of 3 months. All the cases
which fulfilled the inclusion criteria were segregated on basis
of age and sex. Pre op regular standing X-RAYS ap and lateral
views were taken, and Pre-op CT scan was done, and the
images were uploaded to the robot and planned the screws
placement. Intra-op blood loss is noted, surgical time is noted,
time for screw placement is noted, post op patient’s re-
quirement for analgesics is noted between the two groups.
Results: In our study we compared the efficacy and outcomes
of 95 patients who underwent Robot-assisted minimally in-
vasive transforaminal lumbar interbody fusion (robot-assisted
MIS-TLIF) and 95 patient who underwent traditional open
TLIF surgery. In Robot assisted MIS-TLIF The age group
range was from a minimum of 28 years to a maximum of 80
years 57.6 = /- 2.55 years. The mean age for the traditional
open TLIF is around 57.5 ± 2.67 years ranging from 30 to 82
years. Among the Robotic MIS-TLIF surgery group 40 were
male patients and 55 were female patients, the other group has
45 male patients and 50 female patients. when compared with
the average duration of surgery 105.6 for the Robot TLIF
surgery and 166.4 for the traditional open TLIF surgery.
average blood loss for the Robot MIS-TLIF surgery is 40ml
whereas in the case of open TLIF is 130ml of blood loss.
Conclusion: In conclusion Robot-assisted minimally invasive
transforaminal lumbar interbody fusion (robot-assisted MIS-
TLIF) provides the patients safe spinal fusion surgery with
accurate screw placements, less blood loss, early mobilization
and reduce dependency on post op analgesics, reduced days of
hospitalization.

1740
P417: “Is bigger always better” - Or a
minimally invasive spine surgery can help
save the golden years of an athletes career?

Nishant Juva1,2

1Spine Surgery, We are Spine, Mumbai, India
2Spine Surgery, Juva Orthopaedic Hospital, Godhra, India

Study Design: This study was a retrospective analysis.
Purpose: This study aimed to analyse the functional outcome
following Microlumbar discectomy surgery in elite athletes
using return-to-play criteria. Overview of Literature: Spinal
ailments are relatively common in athletes and are bound to
increase due to the ever-growing popularity of contact sports.
One of the common ailments is lumbar intervertebral disc
prolapse. Athletes are highly motivated to make a rapid re-
covery and return to full participation in sports which is a high
demand situation. Hence, there always lies a confusion
weather to go for conservative management or to choose a
minimally invasive procedure versus a fusion procedure in

order to get the athlete back to the sport as soon as possible and
with full confidence.Methods: This study was a retrospective
analysis of the data of 15 athletes who chose to undergo
Microlumbar discectomy surgery for symptomatic lumbar
intervertebral disc prolapse. Outcome measures were inves-
tigated using return-to-training and return-to-sports criteria, as
indicated by the length of time between surgery and return to
competitive sports as parameters. Results: Of the 15 patients,
Eleven were males and Four were females. The average age of
the patients at the time of surgery was 28.2 years (range, 16-42
years). All patients returned to active participation of their
sports. The average time for return to training was 6.2 weeks
(range, 3-12 weeks). The average time for return to sports was
26.4 weeks (range, 20-52 weeks), and the average follow-up
period was 24 months (range, 8-60 months). Conclusions:
Microlumbar discectomy surgery in an athlete involved in
contact sports is a fast, safe and effective. An athlete needs to
be symptom-free, with full range of motion and full strength
before returning to sports. A minimally invasive Discectomy
serves as a trick up the sleeve to get the athlete back on the
field in a shortest duration possible and provide them with an
opportunity to cash in the golden years of their career.
Keywords: Athletes; Functional outcome; Return to sport;
Microlumbar discectomy surgery.
Conflict of interest: None

1810
P418: Integration of monoportal endoscopic
spine surgery technique in a university
hospital setting

Tuong LU1, Richard Assaker1, Leroy Henri Arthur1

1Neurosurgery, CHU de Lille, Lille, France

Introduction:Minimal invasive surgery is on a rise. Here, we
report the initial results of the launch of spinal monoportal
endoscopy activity in a French university hospital. Material
and Methods: This study describes the outcomes of mo-
noportal endoscopic surgery activity at CHU de Lille and the
Calot Institute in France. Between March 2021 and July 2023,
63 patients (average age of 51.71 years) underwent surgery for
lumbar disc herniations (n = 56), foraminal stenoses (n = 5),
and lumbar canal stenosis (n = 2). The surgical approaches
used were transforaminal in 51% of cases, extraforaminal in
6%, and interlaminar in 43%. Both operating rooms were
equipped with monoportal rigid endoscopy columns (JOI-
MAX, Tessys, and Ilessys). Results: The entire patient series
reported early postoperative clinical improvement. The av-
erage duration of surgery was 1 hour and 17 minutes (min: 30
minutes; max: 3 hours and 16 minutes). Ambulatory care was
provided in 45% of cases. For hospitalized patients, the av-
erage length of hospital stay was 1.7 days (min: 1 day; max:
6 days). Conversion to a tubular approach was performed in 3
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cases (5%) for: dural suture, management of epidural
bleeding, and anatomical exposure difficulty. No permanent
neurological deficits (sensory or motor) were reported. There
were no observed hemorrhagic or infectious complications.
Conclusion: This study highlights the successful integration
of monoportal endoscopic surgery into the surgical toolkit of
an experienced team that has been performing tubular surgery
since the 2000s. The favorable results obtained by various
operators and its low morbidity rate make it an increasingly
prominent technique within the surgical activities at the
university hospital of Lille.

1850
P419:Weighting the outcomes: does BMI tip
the scales in minimally invasive spinal fusion?
A cohort study

Froukje Koremans1,2, Charmian Stewart2, Alisha
Sial1,2, Stone Sima1,2, Neha Chopra2, Ashish Diwan2

1Medicine, University of New South Wales Sydney, Sydney,
Australia
2Orthopaedics, Spine Labs & Spine Service, Kogarah, Australia

Objectives: In the realm of spinal surgery, minimally invasive
transforaminal lumbar interbody fusion (MAS-TLIF) and
extreme lateral interbody fusion (XLIF) have revolutionized
the landscape (collectively MISS-Fusions or minimally in-
vasive spinal surgery for fusion). However, the influence of
patient-specific factors, particularly body mass index (BMI),
on surgical outcomes remains a topic of keen interest pre-
dominantly because traditional spinal fusion surgery has been
said to provide poorer outcomes for the obese. This study
aimed to assess the influence of BMI on the outcomes of
MISS-Fusions. Methods: This is an IRB-approved retro-
spective analysis of patients who had undergone MAS-TLIF
and XLIF from January 2012 to August 2020 for various
indications and followed up with PROM at clinic visits.
Changes in ODI scores were assessed by Delta-ODI. The
functional outcomes were analysed using Oswestry Disability
Index (ODI), Delta ODI and Short Form-36 Item Survey.
Descriptive statistics, Independent T-test and Spearman’s rank
correlations were used for statistical analysis, considering a P-
value < 0.05 as statistically significant.Results:Of the cohort,
126 patients had undergone minimally invasive trans-
foraminal interbody fusion and 95 patients had undergone
extreme lateral interbody fusion. The mean BMI of the pa-
tients was 28.8 ± 4.7, with 39% categorized as BMI ≥ 30. The
analysis revealed no correlations between BMI, and both
Delta-ODI and SF-36. Functional outcomes via the SF-36 and
ODI were consistent across BMI categories, and notably, a
higher BMI did not correlate with diminished ODI im-
provement. No higher complication rates were observed in the
patients categorised as obese. In total seven complications

were observed, including surgical site infection (n = 1),
persistent pain leading to the removal of implants (n = 2),
Impingement on nerve roots leading to revision (n = 1),
dislodged bone graft leading to revision (n = 1), and pseudo-
arthrosis (n = 2). Conclusion: Results of the study revealed
that improvement in patient-reported disability post minimal
invasive spinal fusion are consistent across all BMI categories.
Elevated BMI does not adversely impact disability im-
provement in patients receiving minimal invasive spinal fu-
sion interventions, suggesting the equitable efficacy and safety
of these procedures in relation to BMI. These results suggest
that obesity should not be considered a limiting factor for
MISS-Fusion surgery suitability.

1922
P420: First report of full endoscopic removal
of cervical calcium pyrophosphate
deposition (CPPD) induced myelopathy:
report of two cases and review of literature

Woo-Keun Kwon1

1Department of Neurosurgery, Korea University Guro Hospital,
Seoul, South Korea

Cervical calcium pyrophosphate deposition (CPPD) is a rela-
tively uncommon condition marked by the accumulation of
calcium pyrophosphate crystals within the joints adjacent to the
cervical spine, leading to inflammation and the gradual degen-
eration of these joints. While this ailment is considered ex-
ceedingly rare, in some unfortunate cases, CPPD may aggregate
within the ligamentum flavum, a critical structure in the cervical
spine. When this occurs, it can exert pressure on the spinal cord,
subsequently resulting in myelopathy symptoms such as muscle
weakness, numbness, and coordination difficulties in the arms
and legs. Given the potential severity of this condition, it is
imperative to swiftly diagnose and manage it to alleviate
symptoms and prevent further neurological deterioration.
For individuals suffering from CPPD-related cervical mye-
lopathies, the preferred course of treatment has traditionally
been surgical intervention. However, up until now, all such
surgical procedures have been open and invasive. Due to the
extreme rarity of this disease, there have been very limited
reports on the application of full endoscopic techniques for its
removal. Notably, one advantage of full endoscopic surgery
lies in its minimally invasive nature, which can potentially
lead to reduced postoperative pain, shorter hospital stays, and
faster recovery times for patients. In this comprehensive re-
port, we present two compelling cases of cervical ligamentum
flavum CPPD-induced myelopathies that were successfully
treated with full-endoscopic procedures. Our report not only
delves into the unique challenges posed by this rare condition
but also offers an in-depth review of the disease itself. Ad-
ditionally, we provide a detailed insight into the surgical
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techniques employed, shedding light on the potential benefits
of full endoscopy in addressing this complex issue with intra-
op images and videos.

2047
P421: Full-endoscopic foraminotomy and
transforaminal discectomy for the
management of stable herniated discs: a
report on three cases

Benjeddou Wassim1, Khalil Habboubi1, Amine
Chabchoub1, Meddeb Mehdi1, Hassen Makhlouf1,
Mondher Mestiri1

1Med Taieb Kassab Institute, Adults, Mannouba, Tunisia

Introduction: Stable herniated discs are a prevalent condition
affecting approximately 8.2% of the global population. Although
often associated with segmental instability in the realm of surgical
intervention, a minority of cases truly exhibit radiological in-
stability. Nevertheless, even in stable scenarios, neurological
symptoms can arise due to radicular compression within the
lateral recess or foraminal region. Traditional open foraminal
decompression typically necessitates concurrent fusion proce-
dures due to the muscular, osseous, and ligamentous disruptions
incurred during the surgical approach. In such cases, full-
endoscopic techniques offer the potential to decompress the af-
fected nerve root while preserving segmental stability, obviating
the need for instrumented fusion. Material and Methods: We
present a case series comprising three consecutive patients di-
agnosed with low-grade, stable herniated discs accompanied by
symptomatic radiculopathy. These patients were managed using
full-endoscopic foraminotomy and transforaminal discectomy.
We collected baseline patient data, imaging characteristics, pre-
operative back pain Visual Analog Scale (VAS) scores, leg pain
VAS scores, and Oswestry Disability Index (ODI). The surgical
procedures were conducted by four of the authors, following a
"module-based" approach previously published. We recorded the
extent of intervertebral disc breach during each surgical proce-
dure. Outcome measures encompassed postoperative back pain
VAS scores, leg pain VAS scores, and ODI. Postoperative CT
scans and dynamic X-rays were performed to evaluate the extent
and precision of bony resection and assess segmental stability.
Follow-up consultations were scheduled every six months. Re-
sults:The study comprised twomale and one female patient, with
amean age of 68 years. A transforaminal approachwas utilized in
76% of cases, while the remaining 24% underwent an inter-
laminar contralateral approach. Approximately 76.5% of patients
exhibited high Pfirrmann values (4-5). Postoperative assessments
revealed statistically significant reductions in ODI, leg pain VAS,
and back pain VAS scores when compared to preoperative values.
No intraoperative or postoperative complications were observed.
One patient experienced a high-level disc breach during the

surgical procedure, resulting in subsequent radiological instability
necessitating lumbar fusion as a separate intervention. However,
no instances of recurrent leg pain were observed during the
follow-up period. Conclusion: In this series, full-endoscopic
foraminotomy and transforaminal discectomy proved effective
in alleviating radicular symptoms among patients with stable
herniated discs. Importantly, these procedures largely preserved
segmental stability, with only one patient experiencing postop-
erative instability, potentially attributable to a high-level disc
space breach.

2176
P422: Biportal endoscopic spinal surgery
(BESS) via interlaminar approach is a
reliable and effective surgical technique for
symptomatic conjoined nerve root

Inhee Kim1, Hyung Rae Lee2, Yong Min Kim1, Dong-Ho
Lee3, Chang Ju Hwang3, Jae Hwan Cho3, Sehan Park3,
Seung Hyun Baek4, Geon Jung Kim1, Nam Jun Baek1

1Orthopedic Surgery, National Police Hospital, Seoul, South Korea
2Department of Orthopedic Surgery, Uijeongbu Eulji Medical
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3Orthopedic Surgery, Seoul Asan Medical Center, Seoul, South Korea
4Department of Orthopedic Surgery, Daejeon Eulji Medical Center,
Daejeon, South Korea

Introduction: Conjoined nerve root (CNR) is an uncommon
congenital anomaly in which two adjacent nerve roots share a
common sheath. Even with advanced imaging techniques,
identifying CNR can pose a challenge, leading to potential
complications during and after surgery. Surgeonsmay be unaware
of the presence of an additional nerve root, increasing the as-
sociated risks of the procedure. Here, we present a technical note
on a case of symptomatic L4, 5 conjoined nerve root which was
successfully treated using Biportal Endoscopic Spinal Surgery
(BESS) via the interlaminar approach. Recently, several studies
applying BESS to various cases have been reported. One of the
advantages of this technique is that it allows for the use of existing
surgical instruments. There have been numerous reports that
decompression surgery through microscopic spine surgery is
useful for CNR, but there are almost no reports for BESS.
Therefore, I aim to present a technical note along with a specific
case. Material and Methods: 1) Patient. A 54-year-old man
presented with persistent right-sided lumbar radiculopathy that
had been present since his youth. Over the years, he had un-
dergone conservative treatments, including medicine and root
blocks, at various hospitals, but the symptoms persisted. Ap-
proximately eight months prior to his arrival at our hospital, the
symptoms worsened significantly, impacting his daily life ac-
tivities. Despite receiving two nerve root blocks and one per-
cutaneous epidural neuroplasty in our hospital, the symptoms
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continued. Although the physical examination did not show any
motor or sensory deficits, the intensity of the symptoms made
routine activities difficult. 2) Technical note. The patient was
positioned in a prone position on a spine surgical table and draped
in the usual manner. The surgeon marked the portal entries, lo-
cating them 1cm below and above the L4-5 interlaminar space. A
skin incision was made and gently dissected using a dilator. The
scope and instruments were then inserted. To achieve a clear
visual field, the muscle and fascia were debrided using an ar-
throscopic shaver and radiofrequency ablator. Once a clear view
of the interlaminar space was obtained, partial laminectomy was
done with high speed burr and removed the ligamentum flavum.
Subsequently, the surgeon gained visual access to the dura and the
right L4,5 conjoined nerve root. Results: In this case, CNR
mobility was confirmed after adequate decompression around the
CNR using BESS. After surgery, the patient’s right leg radiating
pain was completely relieved, and the distal motor and sensory
functions remained normal. There was no dynamic instability of
the spine in follow-up radiographs at 1 year postoperatively, and
the patient’s clinical symptoms remained improved. Conclusion:
In conclusion, accurate diagnosis, thorough clinical and image
evaluation, meticulous surgical planning, and effective man-
agement are pivotal in cases involving a conjoined nerve root
anomaly. The utilization of BESS, which provides excellent
visualization of the surgical field, proves to be a reliable and safe
procedure for treating conjoined nerve root. It enables optimal
exposure of the conjoined nerve root, ensuring successful relief of
clinical symptoms.

2429
P423: Does LLIF malalign patients with
convex coronal malalignment? An analysis of
the obeid coronal
malalignment classification
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Introduction: Compared to concave coronal malalignment
(CM) (Obeid Type 1 [O1] CM > 20 mm), there is a concern that
lateral lumbar interbody fusion (LLIF) for convex CM (Obeid
Type 2 [O2] CM > 20 mm) may worsen coronal alignment. We
compared 2-year (2Y) LLIF outcomes for concave and convex
CM using the Obeid Classification. Material and Methods:
This was a bispective analysis of a multicenter adult spinal
deformity (ASD) database. Patients undergoing cMIS LLIF for
ASD with CM > 20 mm (Obeid) were included. 2Y outcomes
were adjusted for age and preoperative SVA.Results:Overall, 85
patients were prospectively enrolled with 2Y follow-up - 30 met
inclusion criteria (14 O1 [46.7%];16 O2 [53.3%]). O1were older
and had higher preop SVA than O2 (p < 0.05). Otherwise O1/O2
were well matched. Of note, only 1 patient in each O1/O2 cohort
had fusions that did not involve the fractional curve (FC). There
was no difference between O1/O2 for 2YCVA (38.2 vs.
34.4 mm, p = 0.851), 2YΔCVA (Δ-7.4 vs. -10.4 mm, p = 0.256),
and 2YΔ max coronal cobb (CC) (Δ-7.6 vs. -10.1o, p = 0.922),
respectively. A similar proportion reached 2YCVA < 20 mm
(O1:35.7% vs. O2:31.3%, p = 0.550). There were no other
significant differences for 2Y CC, SVA, PI-LL, PT, and FC (p >
0.05) for O1/O2. Clinical outcomes and complications were
similar (p > 0.05) for O1/O2 at 2Y.Conclusion: Following cMIS
for ASD with CM, patients undergoing LLIF with convex CM
did not have a significant worsening of coronal alignment and
shared similar coronal parameters as LLIF for concave CM. This
may be due to control of the fractional curve in the convex CM
surgeries. Radiographic and clinical outcomes, and complica-
tions, were similar for O1/O2.

2550
P424: Endoscopic resection of a cervical
perineural cyst

Neptali Torres1, Fernando Rascon1, Borja Ferrandez
Pujante1, Albert Trondin1, Andres Vargas1, Gustavo
Villalobos1, Pedro Alonso1

1Neurosurgery, Hospital Clinico San Carlos, Madrid, Spain

Introduction: Perineural cyst are common in lumbar or sacral
roots, but in cervicothoracic region are rare. The symptoms are not
specific like pain, numbness and other sensory disorders but in
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cervical cyst can cause neck, chest or back pain. Material and
Methods: 57 years old female patient who has history of neck
pain with irradiation to her upper left arm, she was continuously
diagnosticated of cervicalgia with oral medication without total
relief. Shewas sent to neurosurgery and ask a cervicalMRIwhere
was found an perineural cyst onC7 left root.Results:Weperform
an endoscopic resection. First a minimal 1,5cm incision, then
foraminotomy with visualization of the cyst on C7 root. We open
the cyst an coagulate the sack. Then we close with dural sutures.
In the follow up, the patient have complete relief on the upper
limb and do not have fistula. Conclusion: It is possible to do an
endoscopic foraminotomy for resection of perineural cyst on
cervical roots. We have to do more cases with minimal invasive
spine surgery to be more comfortable.

Navigation
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P425: Automatic image registration on
intraoperative CBCT compared to surface
matching registration on preoperative CT
for spinal navigation: accuracy and workflow

Henrik Frisk1, Gustav Burström1, Oscar Persson1, Victor
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Erik Edström1, Adrian Elmi Terander1,3

1Department of Clinical Neuroscience, Karolinska Institutet,
Stockholm, Sweden
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Introduction: Spinal navigation solutions have been slower to
develop compared to cranial ones. To facilitate greater adoption
and use of spinal navigation the relatively cumbersome regis-
tration processes need to be improved upon. This study aims to
validate a new solution for automatic image registration and
compare it to a traditional surface matching method. Material
andMethods:Adult patients undergoing spinal surgery requiring
navigation were enrolled after providing consent. A reference
matrix (UniversalAir) was placed in the surgicalfield and used for
automatic registration based on intraoperative 3D imaging. A
standard surface matching method was used for comparison.
Accuracy measurements were obtained by comparing planned
and acquired coordinates on the vertebrae. Results: 39 patients
with 42 datasets were included. The mean accuracy of Universal
AIR registration was 1.20 ± 0.42mm,while themean accuracy of
surfacematching registrationwas 1.94 ± 0.64mm.Universal AIR
registrationwas non-inferior to surfacematching registration. Post
hoc analysis showed a significantly greater accuracy for Universal
AIR registration. In surface matching, but not automatic regis-
tration, user related errors such as incorrect identification of the
vertebral level were seen. Conclusion: Automatic image

registration for spinal navigation using Universal AIR and in-
traoperative 3D imaging provided improved accuracy compared
to surface matching registration. In addition, it minimizes user
errors and offers a standardized workflow, making it a reliable
registration method for navigated spinal procedures.

972
P426: Comparison of pedicle screw
placement accuracy between preoperative
CT and intraoperative CT registration
using ExcelsiusGPS

Hiroto Makino1, Shoji Seki1, Taketoshi Yasuda1, Kayo
Suzuki1, Hayato Futakawa1, Katsuhiko Kamei1,
Yoshiharu Kawaguchi1

1Orthopeadic Surgery, University of Toyama, Toyama, Japan

Introduction: Robotic-assisted spine surgery has become
available recently in Japan, and our hospital has started using
the Excelsius GPS® spine robot system (EGPS). There are
few studies, however, which compared between registration
methods in robotic-assisted spine surgery. The purpose of this
study was to compare and examine the accuracy and time
required for pedicle screw insertion in the early stages of
EGPS introduction by different registration methods. Mate-
rial and Methods: The subjects were 35 patients (18 men, 17
women, mean age 69.9 years) who underwent surgery after
planning to use EGPS. We planned to insert 158 pedicle
screws and 6 SAI screws under EGPS guidance. The fol-
lowing items were evaluated: registration method (preoper-
ative CT, intraoperative CT), whether robot-assisted insertion
was achieved, and postoperative CT to assess screw violation
from the pedicle and anterior vertebral wall. We also examined
the time required for registration and screw insertion.Results:
The registration method used preoperative CT in 22 cases and
intraoperative CT in 13 cases. Screw insertion using EGPS
was completely achieved in 29 of 35 cases. EGPS could not be
used in 6 cases due to poor registration or arm interference. As
a result, we were able to insert 141 screws (including 6 SAI)
under EGPS guidance. Violation from the pedicle/anterior
wall was more significant when using preoperative CT, as it
was 1/98 (1%) using preoperative CT, compared to 4/43
(9.3%) using intraoperative CT (p = 0.03). The registration
time per vertebra was 9.3 minutes for preoperative CT and 7.0
minutes for intraoperative CT (p = 0.17), and the time required
for insertion per screw was 8.2 minutes and 6.9 minutes,
respectively (p = 0.26), but there was a tendency for both to be
shorter when intraoperative CT was used. Conclusion: In the
initial 35 cases of spinal surgery in which EGPS was intro-
duced, accurate screw placement was achieved. An analysis of
each registration method revealed that using intraoperative CT
can shorten the time but reduces accuracy. These factors need
to be considered to improve accuracy.

Abstracts 587S



2059
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Introduction:Navigation is tool with proven benefits on spinal
surgery. Data supports the superior accuracy of screw placement
guided by navigation when compared with free-hand technique.
Nonetheless, various novel applications of spinal navigation can
also be valuable as an aid to minimally invasive techniques
beyond screw placement.Material andMethods:We describe
three cases of minimally invasive techniques enhanced by
spinal navigation in order to increase accuracy of the approach
and procedure, further reducing approach related muscular
trauma and blood loss while achieving the desired surgical goal.
Results:
Case 1: A 68-year-old female patient with a previous L4-S1
fusion presenting with recurrent radiculopathy due to foraminal
stenosis. A tubular extraforaminal foraminoplasty was performed.
Case 2: A 37-year-old male patient presenting with T10 right
radiculopathy due to a T9-T10 thoracic disc herniation who un-
derwent a tubular microdiscectomy, via transpedicular approach.
Case 3: One 19-year-old female patient also presenting with a
T10 radiculopathy on the left side due to a T9-T10 osteoma
osteoid. An en bloc resection was performed through a
posterior tubular approach.
Conclusion: Navigation is a powerful tool beyond screw
placement as it allows to enhance accuracy and effectiveness
of various minimally invasive techniques in a multitude of
spinal disorders, from degenerative to oncology.

2120
P428: Evaluation of accuracy of C2 pedicle
screw placement using 3D navigation system

Prasanna Gunasena1, Dilshan Munidasa2, Anil
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Summary: This retrospective study was performed to assess the
accuracy of C2 pedicle screw placement using the stealth 3 D
navigation system. Primary Objective: Placement of C2 pedicle
screw for trauma or degenerative cervical pathologies involving C2
vertebra has been a challenge to spine surgeons due to risk of injury
to vertebral artery [1] and violation of vertebral canal medially due
to the anatomical variation in theC2 pars interarticularis. The rate of
vertebral artery canal violation was around 8- 9 % according to the
data available [2,3]. In order to prevent such inaccuracy strenuous
pre-operative planning andmeticulous surgical technique is amust.

However stealth Navigation using 3 D navigation images [4] help
to appreciate the anatomical variations and place C2 pedicles
screws accurately [5]. Methodology: All patients who presented
between 2017 – 2021 for C2 fixation due to trauma or degenerative
spine were included into the study. They all were operated standard
posterior approach and the C2 pedicle screw placement was done
using stealth navigation system supported by 3D fluoroscopic C
arm. 3.5 self-tapping titanium screws were used. All patients were
operated by a single spine surgeon at Lanka Hospitals Pvt. Ltd. All
the patients were evaluated with CTscan of upper cervical spine to
assess the accuracy of the C2 pedicle screw placement six months
after the surgery. The accuracy was evaluated by an independent
board certified radiology specialist. Encroachment of the vertebral
artery canal and medial cortex of the pedicle by the crews was
examined to assess the breaches. No breaches were found in all 22
patients where there were 44 C2 pedicle screw placement were
done.Conclusion:Using 3DCarm assisted navigation system is a
highly accurateway of placing the C2 pedicle screws in trauma and
degenerated spinal disorders.
References
1. Yeom JS, Buchowski JM, Kim H-J, et al. Risk of vertebral
artery injury: comparison between C1-C2 trans articular, and
C2 pedicle screws.
2. Xiauhoi T, Wei T, Bo L, Quin L, Guilin S. Accuracy and
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Introduction: Hirayama disease (HD) is a unique, benign and
self-limiting cause of compressive myelopathy. It presents as
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asymmetric weakness and atrophy of one, less commonly both
distal upper extremities. Treatment of HD is controversial, tra-
ditionally conservative management is advocated while recently
surgical management is preferred in refractory cases. We present
our experience in management of HD using different modalities.
Material and Methods: Data of patients diagnosed to have HD
from 2016 to 2022 were collected, multiple clinical and radio-
logical (dynamic MRI) parameters were noted. Total of 17 pa-
tients were identified out of which 14 were managed
conservatively and 3 surgically. Patient outcomes were analysed
at final follow up.Results:All were males with a mean age of 25
years. Seven had bilateral and ten had unilateral upper limb
symptoms. Most common clinical finding was weakness and
wasting of distal hand muscles (100%) followed by forearm
weakness (59%). MRI finding seen in all was abnormal cervical
curvature followed by enhancing epidural component (71%).
Functional assessment was done using Jebsen Taylor Hand
Function test (JTHFT). At follow up, 10 out of 14 patients
managed conservatively had successful outcome (5 improved, 5
plateaued). Mean JTHFT score improved from 69.5 to 62.5
seconds. In four patients with failed conservative treatment had
JTHFT score worsening from 62 to 75 seconds. All three who
underwent surgery improved, with JTHFT score of 79 seconds
from 54. Conclusion: HD is a rare condition warranting high
index of suspicion for diagnosis, especially in patients of atypical
age group. Reasonable outcomes are seen with conservative
management in mild cases with gradual progression. Surgery is
useful in failed conservative management or with severe weak-
ness and rapid deterioration of symptoms, giving good outcomes.
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surgery: systematic review & meta-analysis
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Introduction: Erector spinae plane block (ESPB) is growing in
popularity over the recent past as an adjuvant modality in mul-
timodal analgesic management following LSS. The current meta-
analysis was performed to analyze the efficacy of ESPB for
postoperative analgesia in patients undergoing LSS.Methods:We
conducted independent and duplicate electronic database searches
including PubMed, Embase and Cochrane Library till June 2023
for randomized controlled trials (RCTs) analyzing the efficacy of
bilateral ESPB for postoperative pain relief in lumbar spine sur-
geries. Post-operative pain scores, total analgesic consumption,

first analgesic requirement time, length of stay and complications
were the outcomes evaluated. Statistical analysis was performed
using STATA 17 software. Results: 32 RCTs including 1464
patients (ESPB/Control = 1077/1069) were included in the
analysis. There was a significant pain relief in ESPB group, as
compared to placebo across all timelines such as during immediate
post-operative period (p < 0.001), 4 hours (p < 0.001), 8 hours (p <
0.001), 12 hours (p < 0.001), 24 hours (p = 0.001) post-surgery.
Similarly, ESPB group showed a significant reduction in analgesic
requirement at 8 hours (p < 0.001), 12 hours (p = 0.001), and 24
hours (p < 0.001). However, no difference was noted in the first
analgesic requirement time, time to ambulate or total length of stay
in the hospital. ESPB demonstrated significantly improved overall
satisfaction score for the analgesic management (p < 0.001), re-
duced intensive care stay (p < 0.05) with significantly reduced
post-operative nausea and vomiting (p < 0.001) compared to
controls. Conclusion: ESPB offers prolonged post-operative pain
relief compared to controls, thereby reducing the need for opioid
consumption and its related complications.
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Introduction: Intervertebral disc degeneration and sarcopenia are
both age-related diseases without effective treatments. Their co-
morbidities may worsen the prognosis, and further studies on
interaction and therapy are needed. Evidence suggests that IDD
patients and patients with muscle atrophy or skeletal muscle
dysfunction achieved good results after interferential currents(IFC)
electrical stimulation, which decreases skin impedance to reach
deep muscle tissue without increasing the patient’s discomfort, and
is effective in increasing neuromuscular excitability, relieving in-
flammation, eliminating edema, reducing nerve or muscle pain,
promoting nerve regeneration, enhancing muscle strength, and
improving physical mobility. Despite the growing popularity of
IFC therapy in various clinical settings, there have been few studies
on its efficacy on intervertebral disc degeneration with sarcopenia
patients.The purpose of the study was to investigate the prevalence
of sarcopenia in intervertebral disc degeneration, and to compare
the characteristics of intervertebral disc degeneration with sarco-
penia and without sarcopenia and effects of interferential current.
Material and Methods: One hunderd and twenty disc
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degeneration patients were included from 2021 to 2022 in a
single institude. Medical records, examination results and ra-
diological reports were reviewed. Patients with sarcopenia were
screened and grouped according to Asian working group for
sarcopenia2019. VAS, ODI, SARC-F, SMI, gait speed(GS),
grip strength, disc Pfirrmann grading, standard cross-sectional
area(SCSA), degree of fatty infiltration(DFF), and nerve con-
duction velocity(NCV) were assessed before and after treat-
ment. Results: The prevalence of sarcopenia in intervertebral
disc degeneration was 28.3%. The difference of VAS, ODI, disc
Pfirrmann grading, SCSA, DFF and NCV between two groups
were significant before intervention (p < 0.05), SCSA and DFF
were related to the degree of disc degeneration. The im-
provement of SMI, GS, grip strength, VAS, SARC-F and ODI
in intervertebral disc degeneration with sarcopenia group was
significant after intervention, as well as SMI, GS, grip strength,
VAS and ODI in those without sarcopenia (p < 0.05). The
improvement of grip strength, GS, ODI and SARC-F in in-
tervertebral disc degeneration with sarcopenia group were
greater than without sarcopenia (p < 0.05), whereas there was
no significance in improvement degree of other indicators
between the two (p > 0.05). Conclusion: The prevalence of
sarcopenia was high in intervertebral disc degeneration, and
paravertebral muscles degeneration correlated with the degree
of disc degeneration. Compared to those without sarcopenia,
intervertebral disc degeneration with sarcopenia patients have
more severe pain, poorer mobility and neurological function.
Interferential current is effective in intervertebral disc degen-
eration patients and sarcopenia patients.

692
P432: Can single low-dose intrathecal
morphine reduce perioperative morphine
use following posterior cervical
spine surgery?

Andrew George1, Sudarshan Munigangaiah1, John
John1, Sujay Dheerendra1, Birender Balain1, Jayesh
Trivedi1, Matthew Ockendon1, Sarfraz Ahmad1,
Aashish Ghodke1, Fouzia Kader1, Jan Kuiper1

1The Robert Jones & Agnes Hunt Orthopaedic Hospital, Oswestry,
Regno Unito

Introduction: Posterior cervical spine surgery is associated with
significant pain in the early post-operative period. Multimodal
analgesia is often required including the use of systemic mor-
phine. Side effects such as sedation, nausea and constipation are
detrimental to patient recovery and can lead to delayed discharge.
The use of intrathecal morphine (ITM) has been shown to provide
good levels of analgesia following surgery for scoliosis, thoracic
and lower limb surgery, however, literature on its use in posterior
cervical surgery is lacking. Control of acute post-surgical pain is
critical to allow earlier mobilisation of patients, reduction of

hospital stay and reduces the development of chronic post-
operative surgical pain. We hypothesised that the use of lum-
bar ITM injection in patients undergoing posterior cervical sur-
gery would be able to demonstrate a morphine-sparing effect in
the early post-operative period, reducing post-operative morphine
requirements and hospital length of stay.Material andMethods:
Retrospective data were collected on 62 patients undergoing
posterior cervical surgery. Thirty-one patients received a lumbar
intrathecal injection at a dose of 0.2 mgmorphine and received no
further long-acting opioids in theatre. Outcomes were compared
to a 1:1 matched cohort of patients based on: age, gender, type of
surgery and number of spinal levels. The control treatment group
received an intravenous opioid-based general anaesthetic. Both
groups received additional multimodal analgesia, including:
paracetamol, non-steroidal anti-inflammatories (NSAIDs) and
surgical local anaesthetic (LA) infiltration (60 ml 0.25% Bupi-
vacaine). The primary outcome measure was intravenous mor-
phine equivalent dose (MEq) over 48 hours. Secondary outcomes
included: perioperativeMEq,worst VAS score at 24 and 48 hours,
time to independent mobility and length of stay (LOS), including
LOS over 7 days. Statistical significance was set at p < 0.05.
Results: In the spinal group, 26 patients (81%) were completely
opioid-free both intraoperatively and in recovery. No patients in
the matched control group were opioid-free. Average peri-
operative morphine use in the spinal groupwas markedly reduced
to 1.11 mg vs. 10.52 mg (p < 0.01) with total morphine use over
the first 48 hours reduced to 21 mg vs. 80 mg (p < 0.01). Time
spent in recovery was reduced to 59.4 min vs. 84.5 mins (p <
0.01). Patients receiving ITM reported an almost 2-point lower
mean worst VAS for pain during the first and second post-
operative days (p < 0.05 and p < 0.01 respectively). Mean re-
duction in LOS was 2.2 days (p = 0.21). Conclusion: Utilisation
of a single lumbar intrathecal injection of low-dose morphine
provides a substantial opioid-sparing effect in posterior cervical
spine surgery. This results in significant improvements in pain
scores over the first 48 hours and faster discharge from recovery.
There also appears to be some benefit in reduction of LOS.
Additional work is required to further elucidate the full benefits of
this technique including the impact on chronic post-operative
surgical pain and the potential cost-saving advantage.

1104
P433: Physical therapy does not improve
patient-reported outcomes after
lumbar fusion

Michael McCurdy1, Rajkishen Narayanan1, Delano
Trenchfield1, Yunsoo Lee1, Mina Ebrahimi1, Akshay
Khanna1, Nicholas Pohl1, Alexa Tomlak1, Jose
Canseco1, Alan Hilibrand1, Alex Vaccaro1, Gregory
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Introduction:As value-based care grows in popularity across
the USA, more payers have turned away from fee-for-service
and toward bundled payment models for surgical procedures.
Episode-of-care (EOC) costs in spine are highly variable and
multifactorial, but several drivers of 90-day cost in lumbar
decompression and fusion surgeries include length of stay,
readmissions, and outpatient physical therapy. Though rou-
tinely prescribed across all orthopaedic specialties, there is
scarce literature providing evidence of outpatient physical
therapy’s efficacy in improving outcomes after spine surgery.
The goal of this study is to utilize bundled episode-of-care data
to more accurately assess the impact of postoperative physical
therapy on patient-reported outcomes and cost of care after
lumbar fusion surgery. Material and Methods: After Insti-
tutional Review Board approval, bundled payment informa-
tion of lumbar fusion EOC from a private payer from January
2019 to December 2021 was reviewed to identify patients at a
single, urban, tertiary care center. EOC patient information
was matched with medical record numbers from our own
electronic medical record and a structured query language
(SQL) search was performed to collect patient demographics,
surgical characteristics, complications, readmissions, and
patient-reported outcomes (PROMs) in our cohort. Claim-
level data was searched to identify any claims that were as-
sociated with physical therapy after the date of surgery for
each patient. Total cost of physical therapy was calculated by
adding the cost of each claim relating to physical therapy
within a patient’s episode of care. Patients were grouped into
physical therapy (PT) and no physical therapy (no PT) groups
for statistical analysis. Results: 758 patients were identified,
with 448 (59.1%) participating in at least one physical therapy
session after surgery. On bivariate analysis of patient and
surgical characteristics, patients in the PT group were older
(61.6 vs. 59.4, p = 0.024), had a greater body mass index BMI
(30.6 ± 6.11 vs. 29.6 ± 5.67, p = 0.029), and had more levels
fused (1.54 ± 1.09 vs. 1.42 ± 0.94, p = 0.034) than patients in
the no PT group. Patients that did not participate in postop-
erative PT had significantly better preoperative PCS (33.2 ±
6.26 vs. 31.1 ± 6.78, p = 0.003), six-month postoperative PCS
(41.1 ± 10.1 vs. 35.7 ± 9.78, p = 0.001), and six-month ΔPCS
(9.24 ± 10.3 vs. 4.92 ± 9.65, p = 0.026) compared to patients
who participated in postoperative PT. At one-year follow-up,
patients who did not participate in PT had less leg pain (VAS
Leg 2.89 ± 2.68 vs. 3.99 ± 3.15, p = 0.041) than those who did
participate in PT. Correlation analysis of the number of
physical therapy sessions attended after surgery and all
PROMs at six months and one year showed no relationship.
Average cost of physical therapy per patient was $1,521.57.
Conclusion: Our study finds that physical therapy after
lumbar fusion is not associated with significant improvement
in patient-reported outcomes. Given the significant cost tra-
ditional physical therapy contributes to lumbar fusion epi-
sodes of care, alternatives such as home-exercise plans and
cognitive-behavioral therapy should be considered to provide
high quality, cost-effective care.

1443
P434: Unguided injections are effective for
sacro-iliac joint dysfunction: intra-articular
placement of injectate may not
be mandatory

Aditya Goparaju1, Kalidutta Das1, Harvinder Singh
Chhabra2
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Study Design: Prospective, single-arm, observational cohort
study. Introduction: For non-inflammatory and inflammatory
sacroiliac dysfunction, intra-articular steroid and local anes-
thetic injections have been used for a long time. Most re-
searchers have emphasized the accuracy of intra-articular
placement of the injectate to ensure efficacy, recommending
image guidance (image intensifier, ultrasound, computerized
tomography and even MRI) to achieve this. A small body of
evidence also points out that periarticular injection might be as
effective as intra-articular. We have hypothesized that using no
guidance will reduce the costs and time for the procedure at the
same time ensuring pain relief whether the injectate is dis-
persed in the intra- or peri-articular space. Materials and
Methods: Sacroiliac joint dysfunction patients (diagnosed
clinically by at least 3 positives out of 6 defined clinical tests)
underwent blind (anatomic landmark guided) sacroiliac in-
jections using 1 ml of 2% lignocaine, 1 ml of 0.5% bupi-
vacaine, with (40 mg/ml) of triamcinolone or 1 ml (40 mg/ml)
of methylprednisolone acetate. Clinical back pain scores
(VAS, ODI, RMDQ) and quality of life score (WHOQoL-
BREF) were measured before and 3 months after the injection.
Results:Of the 113 consecutive patients recruited in the study
(57.5% female), 96 completed at least 3 months of follow-up.
Mean age was 53.7 years (range 20 – 83 years) and the mean
symptom duration was 5.4 months (range 2.0 – 9.0 months).
Mean follow-up was 106.7 days (range 92 – 149 days/
3 months – 5 months). Pain score VAS (Pre VAS – 6.2, Post
VAS – 2.4, % difference – 60.1%, p < 0.001) and disability
indices ODI (Pre ODI – 37.8%, Post ODI – 26.4%, % dif-
ference -30.15%, p < 0.001) and RMDQ (Pre RMDQ – 15.7,
Post RMDQ – 10.1, % difference -35.67%, p < 0.001) had
significantly improved at the last follow-up. In the WHOQoL-
BREF score only 83 patients completed the questionnaire at
both times. Among these, the physical (Pre Physical - 63.8,
Post Physical – 68.7, p < 0.001), psychological (Pre
Psych.score – 54.5, Post Psych.score – 57.8, p < 0.001), and
environmental (Pre Env.score – 66.1, Post Env.score – 67.4,
p < 0 .001) components had significantly improved with the
social component (Pre Social – 32.7, Post Social 32.4, p =
0.73) showing no significant change. There was no correlation
between pain scores and any component of the WHOQol-
BREF. Immediate adverse events were minor (injection site
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pain -22/113, transient lower limb numbness – 18/113, va-
sovagal syncope – 4/113) with no other events reported in the
96 patients who completed follow-up. Conclusions: Sacro-
iliac joint injections without image guidance produce statis-
tically significant short-term pain relief. The site of injectate
deposit might not affect the efficacy of the injection, hence the
increased cost and time associated with image guidance may
be reduced by adapting unguided injections.

1490
P435: Assessing the presentation of
adolescents seeking bracing treatment in the
UK, using SRS bracing guidelines

Sam Walmsley1, Anna Courtney1, Jack Choong1, Tim
Bishop2, Jason Bernard2, Darren Lui2
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2Orthopaedics & Trauma, St George’s University Hospital, London,
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Introduction: Studies have shown that bracing can be successful
in the treatment of idiopathic scoliosis. Extensive research has
directed the formation of clinical inclusion criteria which doc-
ument an adolescent’s suitability for bracing. The Scoliosis
Research Society (SRS) report the criteria for bracing to be: age
of 10 years plus, Risser 0-2, Cobb angle of 25-40°, no previous
treatment and before menarche or less than one year after
menarche. However, it is theorised that the United Kingdom’s
abolishment of scoliosis screening in schools in the 1990smay be
contributory to adolescents receiving their eventual diagnosis
when their condition is at a more advanced stage. Thus, the
adolescent is more likely to fall out of SRS bracing guidelines.
Aims: This study aims to assess the presentation of all ado-
lescents who attended a private orthotic clinic for the assessment
of a scoliosis brace as first-line treatment. All patients were seen
within a week of first referral. This study will firstly state the
percentage of presenting adolescents who were within SRS
guidelines and those who were out of guidelines. The study will
assess and compare in-brace corrections between the two groups.
Patients and Methods. We retrospectively reviewed all ado-
lescents that attended our clinic for the assessment of a scoliosis
brace from the years of 2017-2022 (n = 210).We considered age,
Cobb angles, Risser and menarche status where suitable. We
studied the criteria they met and where they may have failed,
based on the SRS guidelines above. The bracing design em-
ployed was changed in January 2022. Due to protected data from
the initial bracing design, this study will only review in-brace
Cobb angle correction for the 2 groups using the latest brace
design – the LOCScoli Brace, which is an asymmetric Cheneau
derivative brace. We used the data from all assessments as of
January to September 2022 for the latter part of this project (n =
64). Results: Of the 210, 95 (45%) were within and 115 (55%)
were out of SRS guidelines on the day of their assessment. Of the

115whowere out of SRS guidelines, 79 (38%) adolescents failed
on one criterion and 35 (17%) failed on 2 criteria or above. The
in-brace correction of the 2 groups from January 2022 onwards
highlight a mean in-brace correction of 86.04% for those within
SRS guidelines and 75.95% for those out of guidelines. Con-
clusion:Our preliminary data may suggest that the UK is now in
a national position where less than 50% of patients attending an
orthotic clinic for first-line bracing treatment are within SRS
bracing criteria. Our work highlights the possibility of achieving
greater than the internationally acceptable Cobb angle correction
in what we term as “hyper corrective braces” for patients both
within and out of SRS guidelines. This suggests that adolescents
falling outside of the recommended guidelines can be treated
with a high level of bracing efficacy. Further studies are required
assessing the impact of bracing in those with larger curves and/or
those who exceed recommendations. The conversation sur-
rounding in-school screening remains essential.

1684
P436: Opiod use after short-term-stay
scheduled surgeries: is it necessary? - A
consecutive series of 139 patients
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Introduction: Spinal Surgery is a stressful event in the life of the
patient, often associatedwith fear for the future and anticipation of
failure, regardless of the statistical reassurance provided by the
modern practice. Beyond technical prowess, postoperative
management is key in providing a satisfactory outcome, and pain
control is perceived as a major factor. Material and Methods:
Retrospective review of 139 consecutive patients who underwent
scheduled spinal surgery. Trauma and emergency cases were
excluded. As per protocol, all patients have their iv-line removed
24h after surgery, after finishing antibiotic prophylaxis. Naproxen
500mg q12h + Paracetamol 650mg q8h is prescribed, as well as
Tramadol 50mg pro re nata (SOS). A tailored support for the
patient, including frequent and extensive interviews with the
patient and family by the surgeon, as well as ad hoc use of
physiotherapy or lumbar brace is included in the postoperative
period. We examined the number of events where tramadol was
administered. Results: Surgeries performed > Anterior Cervical
Fusion (24 pts) / Posterior Spinal Fusion (27 pts) / Spinal Stenosis
Surgery (27 pts) / Lumbar Discectomy (57 pts) / Spinal Tumor (4
pts). No patients requested additional analgesia beyond 24h after
surgery, and tramadol was not used in any case. Conclusion: In
our quest for the best postoperative “quantifiable” outcomes and
patient satisfaction, it is tempting to use the most aggressive/
effective medical treatment for pain, notably opioids, without
further consideration. This risks overtreating the patient, and
arguably could artifact the true effect of surgery or delay
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identification of early complications. From our experience, and
for the largest number of spine surgery cases (low and mid-
complexity), we see no need to include opioid therapy as standard
procedure in the postoperative management.

2134
P437: Identifying revision lumbar fusion
diagnoses that achieve minimal clinically
important difference and patient acceptable
symptom state

Omar Tarawneh1, Tariq Issa1, Rajkishen Narayanan1,
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McCurdy1, Jose Canseco1, Alan Hilibrand1, Alex
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Philadelphia, USA

Introduction:As the volume of primary lumbar fusions increases
in the USA, rates of revision procedures are expected to increase.
PROMs remain the preeminent tool for assessing postoperative
outcomes, however, there remain significant shortcomings among
these metrics. The minimally clinically important difference
(MCID) has been proposed to calculate the meaningful change in
patient reported outcomes as perceived by the patient. Similarly,
patient acceptable state (PASS) is a concept increasingly used to
assess the threshold at which patients are satisfied with postop-
erative outcomes as it is the metric most closely aligned with
patient satisfaction. Collectively, MCID and PASS potentially
provide a meaningful clinical context to the statistical significance
of PROMs. The primary aim of this study was to calculate MCID
based on indication for revision and to assess the temporality of
symptom improvement. Secondarily, in patients who underwent
revision assessed whether patients achieved a PASS based on
revision indication to assess the clinical utility of this metric in
spine surgery. Materials and Methods: Between 2011-2021,
patients > 18 years who underwent revision 1-3 level lumbar
spinal fusion at a single center were included. Indication for re-
vision surgery was obtained by manual review of operative notes
and included adjacent segment disease (ASD), nonunion, and
recurrent stenosis. Exclusion criteria consisted of non-elective
admission, and incomplete records. Primary outcomes consisted
of preoperative, 90 day and 1-year postoperative Oswestry Dis-
ability Index (ODI). NewMCID for ODI was calculated based on
our study population’s statistical change in clinical PROMs using a
distribution-based method of 0.5*SD of baseline scores.
Achievement of MCID was then assessed by comparing ΔODI to
our internally calculated new MCID. Additionally, we compared
ΔODI to the acceptable MCID in the literature of ≤ 6.8. A PASS
threshold of ≤ 22 for ODI was set in line with previously validated
measures. Results: Of the 197 patients with revision procedures,
the majority were indicated for ASD (56%), followed by recurrent
stenosis (28%), and non-union (15%). Our cohort’s new MCID

was calculated to be 10.05 and 10.23 at threemonths and one year,
respectively. Patients who underwent revision for nonunion (81%)
or recurrent stenosis (73%) were more likely to achieve MCID.
Those with ASD were less likely to benefit from revision as only
52% of ASD patients achievedMCID. However, when compared
to the consensusMCID in the literature we observed no significant
difference in the different revision groups likely to achieveMCID.
In patients who achieved MCID, mean ΔODI at one year was 27,
representing amarked change in ODI. Rates of achieving one year
PASSwas 33% for ASD patients, 48% for nonunion, and 37% for
recurrent stenosis. Risk factors for not achieving PASS were in-
creasing BMI, and CCI. Conclusion: The majority of patients
undergoing revision achieved MCID at one-year. Regardless of
revision indication, the majority of patients did not achieve PASS.
This underscores the need for continued improvement in man-
aging patient’s expectations prior to surgery while raising ques-
tions about the clinical utility of the PASSmeasure in spine surgery
as it fails to align with high rates of one-year MCID.

2318
P438: Does post-op marijuana use affect
opioid consumption after spine surgery?
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Introduction: The use of marijuana for pain management is a
controversial topic that lacks extensive research. As social and
legal acceptance of marijuana increases, questions have arisen
about its therapeutic potential alongside opioids, necessitating
more comprehensive studies on this topic. This study aims to
explore the usage of postoperative opioids and morphine milli-
gram equivalents (MME) among patients undergoing ACDF and
lumbar fusion who have consumedmarijuana, comparing them to
a matched cohort of non-users. Material and Methods: A ret-
rospective analysis covering the period from 2017 to 2021 was
conducted to identify patients who had undergone ACDF and
lumbar fusion and subsequently used marijuana. Age, gender,
race, and BMI, Elixhauser scores, and levels fused were docu-
mented. A comparable cohort of patients who did not use
marijuana post-surgery was assembled based on these criteria to
facilitate comparison. Opioid utilization, including the total
number of prescriptions and morphine milligram equivalents
(MME) per day, was tracked for both sets of patients from one
year prior to the surgery up to one year post-surgery, utilizing data
from the Pennsylvania Prescription Drug Monitoring Program
(PDMP). Opioid-related data was further categorized by time
intervals (60-30 days and 30-0 days before surgery, 0-30 days and
30-90 days after surgery).Results:We identified 41 patients who
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underwent ADCF surgery who consumed marijuana and 111
matched patients who did not. We also identified 50 patients who
underwent lumbar surgery who consumed marijuana and 135
matched patients who did not. No significant differences existed
between either groups with regards to age (p = 0.708 ACDF,
0.508 lumbar fusion), gender (p = 0.778 ACDF, 0.982 lumbar
fusion), BMI (p = 0.852 ACDF, 0.478 lumbar fusion), marital
status (p = 0.978 ACDF, 0.063 lumbar fusion), DCI score (p =
0489 ACDF, 0.561 lumbar fusion), Elixhauser (p = 0.905 ACDF,
0.870 lumbar fusion), or number of levels fused (p = 0.959
ACDF, 0.866 lumbar fusion). There were no significant differ-
ences in pre-operative opioid use (p = 0.365 ACDF, 0.910 lumbar
fusion), total prescriptions taken (p = 0.135 ACDF, 0.838 lumbar
fusion), and total MME (p = 0.241 ACDF, 0.681 lumbar fusion)
one year prior to surgery. Post-operatively, there were no sig-
nificant differences in the percentage of patients using opioids 0-
30 days (p = 0.661 ACDF, 0.564 lumbar fusion), 30-90 days (p =
0.906 ACDF, 0.249 lumbar fusion), and beyond 90 days (p =
0.774 ACDF, 0.694 lumbar fusion) post-operatively. There were
also no significant differences in total prescriptions taken (p =
0.797 ACDF, 0.646 lumbar fusion), and total MME (p = 0.848
ACDF, 0.664 lumbar fusion) during that time. A sub-analysis of
MME use revealed no significant differences from 0-30 days (p =
0.168ACDF, 0.407 lumbar fusion), 30-90 days (p = 0.705ACDF,
0.110 lumbar fusion), and 90-365 days (p = 0.256 ACDF, 0.470
lumbar fusion) between the marijuana group and non-marijuana
group. Conclusion: Our study suggests that post-operative
marijuana does not appear to impact the rate of post-operative
opioid use following spine surgery. While it may not be advisable
to recommend marijuana as a method to reduce postoperative
opioid use, it also does not appear to be associated with increased
opioid use after surgery.
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P439: Halo traction evaluation of
cranio-cervical instability in hereditary
connective tissue disorder patients:
case series
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Introduction: Cranio-cervical instability (CCI) is a condition
commonly found in patients with connective tissue disorders
such as Ehlers-Danlos Syndrome (EDS), leading to various
symptoms. Assessing patients for surgical fusion as a treatment
for CCI is challenging due to the complex nature of EDS-related

symptoms. This study aimed to evaluate the role of pre-fusion
Halo traction in alleviating symptoms and determining suitable
candidates for fusion surgeries. Methods: A case series of 15
EDS patients with neurological symptoms underwent halo
traction between 2019 and 2022. Patients completed a CCI
Questionnaire before and after the traction, reporting symptoms
related to headache, vision, hearing, equilibrium, and perfor-
mance. Symptom groups were assigned scores based on patient
responses, with one point for each affirmative answer. The scores
were statistically analyzed using a paired t-test. Patients expe-
riencing over 50% improvement in the majority of symptoms
were considered for fusion surgery, and 10 out of 15 patients
subsequently underwent the procedure.Results:The average age
of the patients was 31 years, with a female-to-male ratio of 14:1,
consistent with existing literature. Significant improvements
were observed in various symptom categories after halo traction,
including headache (63% improvement, p < 0.001), brainstem
functions (72% improvement, p < 0.001), cerebellar functions
(59% improvement, p < 0.001), hearing (65% improvement, p <
0.001), motor functions (62% improvement, p < 0.001), vision
(53% improvement, p < 0.001), cardiovascular functions (58%
improvement, p < 0.05), sensory and pain (54% improvement,
p < 0.001), high cortical functions (49% improvement, p < 0.01),
GI functions (41% improvement, p < 0.05), bladder functions
(55% improvement, p < 0.001), and Modified Karnofsky score
(26% improvement, p < 0.05).Conclusion:Halo traction proved
to be a simple and effective method for both evaluating patients
for surgery and providing symptomatic relief in EDS-related CCI
cases. It also allows surgeons to monitor patients with stable
cranio-cervical junctions before committing to surgery. However,
the study’s limitations include the small sample size and the
absence of a validated questionnaire with a scoring system.

Novel technologies

104
P440: Virtual reality as an educational tool in
spinal surgery; academic stress assessment

Alberto Perez1, Diana Chavez1

1Neurocirugia, Hospitales Angeles, Ciudad De Mexico, Mexico

Introduction: Evaluation of academic stress in medical students
and residents is of great interest due to the big challenges during
their learning with habitual teaching methods. Use of technologies
such as virtual reality offers to improve their skills with simulations
and training. Main objective of this study is to qualitatively assess
the stress of medical studentsand residents by combining their
current learning methods with virtual reality, to improve man-
agement of stressors in their practice.Material and Methods: A
questionnaire was carried out based on the evaluation of the
SISCO inventory of academic stress, granting levels of stress. A
virtual reality class focused on spinal surgery was given, training
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users with NonNocere SharpSurgeon software platform and using
Oculus Quest 2 virtual reality glasses. A second questionnaire
related to the practice with virtual reality was carried out.Results:
12 students from Hospital Angeles Mexico, CDMX and 12
residents at Hospital Santa Fe, Bogota were evaluated. With an
average qualitative stress of 28.50% in habitual practices and an
average qualitative stress of 14.67% after virtual reality practice,
determining that the use of virtual reality qualitatively improves
stress levels. Conclusion: The use of virtual reality as a learning
method for medical students and residents qualitatively improves
stress levels. Further studies are required to define the potential
uses of Virtual Reality to improve learningmethods and emotional
state in medical students and residents also to determine the cost -
effectiveness with respect to the current forms of teaching and to
validate the training as certified learning methods.
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P441: Anterior cervical X-shape-corpectomy
and fusion vs. anterior cervical corpectomy
and fusion for two-level cervical spondylosis

Hong Wang1, Hao Liu1

1Department of Orthopedics, West China Hospital of Sichuan
University, Chengdu City, Sichuan Province, China

Introduction:Cervical spondylosis (CS)withmoderately intricate
compressions, such as disc prolapse, moderate osteophytes, lo-
calized ossification of posterior longitudinal ligament (OPLL)
could be challenging to treat, inwhich case, radical surgery is often
considered. However, the choice between twomainstream surgical
techniques, anterior cervical corpectomy and fusion (ACCF) and
anterior cervical discectomy and fusion (ACDF), could be a di-
lemma that ACCF shows sufficient surgical field decompression
range while ACDF has fewer adverse events. To realize better
management for patients suffering from above condition, Anterior
cervical X-shaped-corpectomy and fusion (ACXF) was proposed.
ACXF aims to blend the strengths of both ACCF and ACDF to
provide an alternative surgical option for two-level CS.ACXFwas
anticipated to have a broad surgical field, sufficient decompression
range and fewer surgical adverse events. The purpose of this study
was to verify the clinical effect of ACXF in treating two-level CS
by comparing to ACCF.Material and Methods: A retrospective
comparative study was conducted in two cohorts of patients who
underwent ACXF or ACCF to treat two-level CS between Sep-
tember 2019 andMay 2021. Clinical and radiographical data of all
the patients were collected preoperatively and at 3 months,
6 months, and 1 year postoperatively. This was followed by intra-
and intergroup analyses and comparisons. Results: A total of 57
patientswere included, amongwhom24 underwent ACXF and 33
underwent ACCF. The baseline data showed no intergroup sig-
nificant difference. The ACXF group has significantly shorter
drainage durations (2.13 ± 0.61 vs. 3.48 ± 1.30, p < 0.001) and
drainage volumes (30.21 ± 26.88 vs. 69.30 ± 37.65, p < 0.001)

than the ACCF group. ACXF could reach a transverse decom-
pression range (TDR) of 11.72 ± 1.26 mm, and significantly
enlarged anteroposterior canal diameter (p < 0.01) and spinal canal
area (SCA) (p < 0.01). Though ACCF had a greater TDR (16.29 ±
1.91 mm, p < 0.001) and SCA (p < 0.01 for all time points) than
ACXF, both techniques significantly improved clinical outcomes
with comparable effects (p > 0.05). Meanwhile, every compli-
cation rate in ACXF group was lower than that in ACCF group
without significant difference (p > 0.05). Two techniques had
similar well performance in reshaping sagittal alignment. ACXF
achieves comparable fusion rate (p > 0.05) and significantly lower
subsidence rate (p < 0.01) than ACCF at all time points. Con-
clusion: As an innovative technique that combines ACCF and
ACDF, ACXF has shown excellent clinical effects with a broad
surgical field, sufficient decompression range, smaller subsidence
rate and fewer complications. Thus, ACXF would be an ideal
alternative treatment for part of two-level CS patients. However,
further improvement and modification needs to be explored, es-
pecially about the development of ACXF-specialized internal
fixation system.

360
P442: Stand-alone endoscopic/percutaneous
TLIF for severe unilateral foraminal stenosis:
feasibility and preliminary results

Christian Morgenstern1, Rudolf Morgenstern2

1Centro Médico Teknon, Morgenstern Institute of Spine, Barcelona,
Spain
2Endospine SLU, El Tarter, Canillo, Andorra

Introduction: Severe unilateral foraminal stenosis can be solved
by direct decompression with (endoscopic) foraminoplasty and/
or indirect decompression with interbody fusion. A known
complication of foraminoplasty only, is the possibility of re-
stenosis due to subsidence of the operated level. Endoscopic/
percutaneous transforaminal lumbar interbody fusion (TLIF) is a
relatively novel technique that uses Kambin’s triangle and for-
aminoplasty of the superior articulating process (SAP) to place an
interbody device into the disk. We hypothesized that placing a
stand-alone trans-Kambin TLIF cage would allow to decompress
the foramen directly and indirectly, as well as avoiding long-term
re-stenosis due to subsidence of the operated level. Aim of this
study is to evaluate the feasibility and long-term clinical and
radiologic outcome of trans-Kambin TLIF using a stand-alone
interbody cage. Material and Methods: This is a prospective
case series study. Inclusion criteria comprised severe unilateral
foraminal stenosis. Exclusion criteria comprised instability,
spondylolisthesis, severe osteoporosis, infection, tumor and
vertebral body fracture. Surgically, a wide foraminoplasty was
performed either percutaneously with manual reamers and/or
endoscopically with a high-speed burr. After percutaneous disk
preparation, a stand-alone expandable titanium interbody cage
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was placed into the intervertebral disk throughKambin’s triangle.
Demineralized BoneMatrix was employed as graft. No posterior
fixation was employed (stand-alone). Visual Analogic Scale
(VAS) and Oswestry Disability Index (ODI) scores were eval-
uated pre-operatively and post-operatively at hospital discharge,
as well as 1, 3, 6, 12, 24 months and every 12 months thereafter.
Post-operative radiologic evaluation was performed with a
standing X-ray and CT scan of the lumbar spine at hospital
discharge and every 24 months thereafter. Statistical analysis was
performed with Student’s T-Test and statistical significance was
defined for p < 0.01. Results: 10 patients (3 (30%) female) were
included with a mean age 71.4 ± 11.1 years. Operated level
distribution was 1 at L3/L4 and 9 at L5/S1. Total mean follow-up
was 36.9 ± 26.6 months (minimum 3 months; maximum 6
years). VAS back scores improved from 5.6 ± 4.0 pre-op to 1.29
± 1.89 post-op at latest follow-up (p = 0.013). VAS leg scores
improved from 7.9 ± 3.36 pre-op to 0.71 ± 1.89 post-op at latest
follow-up (p < 0.001). ODI scores improved from 31.0 ± 10.36
pre-op to 9.57 ± 10.13 post-op at latest follow-up (p < 0.001). A
median subsidence rate of 2mm of the interbody cages was
measured and a fusion rate of 90% was radiologically assessed.
Post-operative complications included one case (10%) that
presented with a post-operative motor weakness of the left
quadriceps (grade 4/5) that completely recovered in the follow-
up. However, radicular pain persisted, and the patient underwent
revision surgery elsewhere. Conclusion: According to our
preliminary results, a stand-alone interbody spacer placed with
endoscopic/percutaneous TLIF allows solving unilateral radic-
ular pain caused by severe foraminal stenosis without suffering
re-stenosis nor requiring revision surgery for 90% of the operated
patients at a mean follow-up of 3 years (maximum follow-up 6
years). However, indications for this technique should be strict,
while further research is required given the limited size of our
cohort.

485
P443: A GPT-based osteoporotic question
and answer chatbot and a phantom-less QCT
bone mineral density measurement system

Mian Huang1, Yuanzhi Weng1, Chi Ma1, Huan Qi2,
Aaron Feng Zhu1, William Weijia Lu1

1Department of Orthopaedics and Traumotology, University of
Hong Kong, School of Clinical Medicine, Li Ka Shing Faculty of
Medicine, Hong Kong, Hong Kong
2Bone’s Technology (Shenzhen) Limited, Shenzhen, China

Introduction: Bone health attracts more attention recently
and an intelligent question and answer (QA) chatbot for os-
teoporosis is helpful for science popularization. With Gen-
erative Pretrained Transformer (GPT) technology developing,
we build an osteoporosis corpus dataset and then fine-tune
LLaMA, a famous open-source GPT foundation large

language model (LLM), on our self-constructed osteoporosis
corpus. Evaluated by clinical orthopaedic experts, our fine-
tuned model outperforms vanilla LLaMA on osteoporosis QA
task in Chinese. Three-dimensional quantitative computed
tomography (QCT) measured bone mineral density (BMD) is
considered as more accurate than DXA for BMD measure-
ment in recent years. We develop an automatic Phantom-less
QCT (PL-QCT) that is more efficient for BMD measurement
since no need of an external phantom for calibration. Com-
bined with LLM on osteoporosis, our PL-QCT provides ef-
ficient and accurate BMD measurement for our chatbot users.
Material andMethods:We build a novel osteoporosis corpus
containing about 30,000 Chinese literatures whose titles are
related to osteoporosis. The whole process is done automat-
ically, including crawling literatures in.pdf format, localizing
text/figure/table region by layout segmentation algorithm and
recognizing text by OCR algorithm. We train our model by
continuous pre-training with Low-rank Adaptation (LoRA,
rank = 10) technology to adapt LLaMA-7B model to osteo-
porosis domain, whose basic principle is to mask the next
word in the text and make the model predict that word. The
loss function is defined as cross-entropy between the predicted
and ground-truth word. Experiment is implemented on single
NVIDIA A800 GPU for 15 days. Our automatic PL-QCT
BMD measurement adopt AI-associated region-of-interest
(ROI) generation algorithm for localizing vertebrae-parallel
cylinder in cancellous bone. Due to no phantom for BMD
calibration, we calculate ROI BMD by CT-BMD of personal
muscle and fat. Results and Discussion: Clinical orthopaedic
experts are invited to design 5 osteoporosis questions in
Chinese, evaluating performance of vanilla LLaMA and our
fine-tuned model. Our model outperforms LLaMA on over
80% of these questions, understanding ‘Expert Consensus on
Osteoporosis’, ‘QCT for osteoporosis diagnosis’ and ‘Effect
of age on osteoporosis’. Detailed results are shown in ap-
pendix. Future work may be done by training a larger LLM on
the whole orthopaedics with more high-quality domain data,
or a multi-modal GPT combining and understanding X-ray
and medical text for orthopaedic computer-aided-diagnosis.
However, GPT model gives unexpected outputs sometimes,
such as repetitive text or seemingly normal but wrong answer
(called ‘hallucination’). Even though GPT give correct an-
swers, it cannot be considered as valid clinical diagnoses
instead of clinical doctors. The PL-QCT BMD system pro-
vided by Bone’s QCT (Bone’s Technology - Shenzhen)
Limited) achieves 0.1448mg/cm2 (spine) and 0.0002 mg/cm2

(hip) mean absolute error (MAE) and linear correlation co-
efficient R2 = 0.9970 (spine) and R2 = 0.9991 (hip) (compared
to QCT-Pro (Mindways)) on 155 patients in three-center
clinical trial in Guangzhou. Conclusion: This study builds
a Chinese osteoporosis corpus and develops a fine-tuned and
domain-adapted LLM as well as a PL-QCT BMD measure-
ment system. Our fine-tuned GPT model shows better ca-
pability than LLaMA model on most testing questions on
osteoporosis. Combined with our PL-QCT BMD system, we
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are looking forward to providing science popularization and
early morning screening for potential osteoporotic patients.

496
P444: Design and development of a novel
positioning device used to monitor pressure
over the iliac crest of patients in the prone
position using pattern recognition to
highlight at risk patients intra-operatively

Nikki Sizer1, Charly Dalbert2, Steffen Loeser2, Yang
Wei3, Julia Fleischer4, Pascal Stark4, Francesco Siena5,
Philip Breedon1

1Medical Engineering Design Research Group
2R&D Innovation Team, Baxter Medical Systems GmbH+ Co. KG,
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3Smart Wearable Research Group, Department of Engineering
4Inter-Spitzen AG, Business Unit FRTI, St Gallen, Switzerland
5Product Design Department, Nottingham Trent University,
Nottingham, United Kingdom

Introduction:Hospital acquired pressure injuries (HAPIs) are
associated with known risk factors including decreased mo-
bility, surgical duration, vasopressor infusion, excessive
moisture, and altered perfusion. HAPIs are still mostly un-
examined in the critical care population [1] with very few risk
assessments taken intra-operatively; patients who undergo
surgery and older than 65 years are higher risk compared to
younger patients acquiring PIs [2,3]. Peri-operatively, skin
assessment is performed pre/post-operatively. With high-risk
surgeries ranging up to 6+ hours, patients’ skin is left un-
observed. Subsequently post-operative PIs occur. Pressure
relieving devices have been developed for other hospital
settings such as the use of redistribution and low air mattresses
or manual repositioning [4]. However, during surgeries such
as spinal surgeries this is impossible. In most cases the use of
these redistribution devices is impossible to integrate intra-
operatively as they could distract, cause injury to the patient
and disrupt the clinician’s workflow. The prevalence of PIs in
surgical patients undergoing spinal surgery in prone position
was 23% [5], thus supporting further investigation into intra-
operative monitoring or assessment during surgery. This
research investigates the use of intra-operative sensors to
identify patients at risk of developing a PI during surgery.
Materials andMethods:A study was conducted to determine
location of bone and high-pressure areas on a carbon spinal
frame provided by Baxter Healthcare. Participants were
placed in the prone position for 5 minutes and documented
their perceived comfort levels using a visual analog scale and
complete a survey on their demographic information. To
collect data from suspected bone/ high pressure areas, pressure

sensor matrices were developed. The sensor matrices com-
prised of four, 16x16 custom flat matrices designed to be
integrated to the specific frame and are connected to a mi-
crocontroller. Analog signals are collected/ processed into data
visualisation and data collection; visualisation is collected
every 10 seconds (10000 milliseconds) with jpeg files created
of each 10 second frame in MATLAB. Each frame was an-
alysed using Unsupervised Classification methods identifying
image patterns. Results: The results collected in the ongoing
study that have been examined have highlights themes/
questions, these themes include:

- Can the sensor data be used in the initial stages of patient
positioning to limit areas of high pressure; can it be used
as a positioning aid to mitigate and reduce the risk of PI
development.

- Can pattern recognition be used to identify those at
higher risk intra-operatively during positioning and
throughout surgery and assist in streamlining incident
reporting of pressure injuries peri-operatively.

- When comparing the pattern recognition and BMI of the
participants do the results create a U-shaped relationship
where the pattern recognition shows a participant at a either
extremes of BMI (extremely low and extremely high) are
at higher risk of PIs than those at a normal range of BMI.

Conclusion: The study findings identify patients at risk of PI
development by use of pattern recognition thus providing an
opportunity to monitor the risks of PI development intra-
operatively demonstrating the need for integration of intra-
operative risk assessment scales to help streamline incident
reporting.
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based on Pfirrmann Grade and presence
of instability
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Introduction: Intervertebral disc (IVD) degeneration is im-
plicated in back pain, a leading cause of spine-related dis-
ability. It may also cause segmental instability. Both local and
systemic inflammatory processes have been implicated in the
pathophysiology of IVD degeneration, though it is unclear if
Pfirmann grade severity or presence of instability affects
degenerative IVD metabolism. These differences have not
previously been investigated. Hence, this study was designed
to examine the basal metabolism of degenerative lumbar IVD
tissues collected from patients undergoing lumbar micro-
discectomy or fusion with the hypothesis that tissues from
patients with higher Pfirmann grades and those with radiologic
evidence of instability would produce significantly higher
levels of degradative enzymes and inflammatory mediators.
Material and Methods: Tissue Collection and Culture: With
IRB approval (IRB#2010692) and informed patient consent,
degenerative IVD tissue excised as part of a standard-of-care
spinal surgery, which would otherwise be discarded was
obtained from patients (n = 7, mean age 53, 4 female) being
treated for symptomatic degenerative lumbar IVD disorders.
Pfirmann grading (0-5) of the IVD was determined by eval-
uation of MRI by a single reviewer (grade 3 n = 3, grade 4 n =
4), and for instability as defined by the presence of a spon-
dylolisthesis on upright lateral radiographs by two reviewers
(unstable n = 2, stable n = 5). Tissues comprised of degen-
erative nucleus pulposus (NP) were collected and explants
were created with a 6 mm diameter biopsy punch. Two ex-
plants per disc were cultured for 3 days, after which media
were collected for biomarker evaluation. Media Analyses:
Media were tested for MMP-1, MMP-2, MMP-3, MMP-7,
MMP-8, MMP-9, MMP-13, TIMP-1, TIMP-2, TIMP-3,
TIMP-4, GRO-α, MCP-3, PDGF-AA, PDGF-AB/BB, IL-2,
IL-4, IL-6, IL-8, MCP-1, MIP-1α, MIP-1β, RANTES, TNF-α,
and VEGF using commercially available assays according to
the manufacturer’s protocol. Statistical analysis: Significant
differences between groups were determined by t-test or rank
sum test based on normality of the data using SPSS with
significance set at p ≤ 0.05. Results: In this study, we did not
identify any significant differences between basal biomarker
production by degenerative IVD tissues of Pfirmann grade 3
versus 4 discs. However, tissues from degenerative IVDs with
instability were found to produce significantly higher levels of
MMP-8, and significantly lower levels of MMP-1, MMP-2,

and MMP-13 compared to tissues from stable spine. Con-
clusion: The data from this study indicates that there is not a
significant difference in the metabolism of IVD tissues with a
Pfirrmann grade of 3 or 4. However, the presence of instability
in the degenerated lumbar IVD resulted in a significant in-
crease in the production of MMP-8, but the production of
other degradative enzymes was significantly decreased. Fur-
ther study is required to determine how observable changes in
IVD architecture relates to changes in tissue metabolism, as
understanding how gross findings of IVD degeneration relate
to its pathophysiology may provide insight into potential
therapies for prevention and treatment of lumbar intervertebral
disc degeneration.
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lumbar discs from microdiscectomy versus
interbody fusion patients
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Introduction: Intervertebral disc (IVD) degeneration is im-
plicated in back pain, a leading cause of a spine-related
disability. Both local and systemic inflammatory processes
have been associated with IVD degeneration, though it is
unclear if differences between these processes exist in de-
generative IVDs of patients undergoing lumbar micro-
discectomy versus lumbar interbody fusion. To the authors’
knowledge, these differences have not previously been in-
vestigated. Hence, this study was designed to examine basal
and cytokine-stimulated metabolic responses of degenerative
lumbar IVD tissues collected from patients undergoing lumbar
microdiscectomy or interbody fusion with the hypothesis that
tissues from patients undergoing fusion would produce sig-
nificantly higher levels of degradative enzymes and inflam-
matory mediators under both basal and cytokine-stimulated
conditions when compared to tissues from microdiscectomy
group. Material and Methods: Tissue Collection and Cul-
ture: With IRB approval (IRB#2010692) and informed patient
consent, degenerative IVDs excised as part of a standard-of-
care spinal surgery, which would otherwise be discarded after
lumbar microdiscectomy (n = 3) or fusion (n = 4) surgery was
obtained from patients (n = 7, mean age 53, 4 female) being
treated for symptomatic degenerative lumbar IVD disorders.
Tissues comprised of degenerative nucleus pulposus (NP)
were collected and explants of combined NPwere created with
a 6 mm diameter biopsy punch. Two explants per disc were
randomly assigned to the 10ng/ml IL-1β stimulation group
(IL) or the untreated basal metabolism group (BASAL).
Tissues were cultured for 3 days, after which media were
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collected for biomarker evaluation. Media Analyses: Media
were tested for MMP-1, MMP-2, MMP-3, MMP-7, MMP-8,
MMP-9, MMP-13, TIMP-1, TIMP-2, TIMP-3, TIMP-4,
GRO-α, MCP-3, PDGF-AA, PDGF-AB/BB, IL-2, IL-4, IL-
6, IL-8, MCP-1, MIP-1α, MIP-1β, RANTES, TNF-α, and
VEGF using commercially available assays according to the
manufacturer’s protocol. Statistical analysis: Significant dif-
ferences between groups were determined by t-test or rank
sum test based on normality of the data using SPSS with
significance set at p ≤ 0.05. Results: In the BASAL group,
only the production of MMP-8,TIMP-4 and PDGF AA was
significantly higher in the IVD tissues from the fusion cohort
compared to the microdiscectomy group. In response to cy-
tokine stimulation with IL-1β, tissues in the fusion group
responded with significantly greater production of TIMP-2,
TIMP-4, PDGF-AA, IL-6, IL-8, MIP-1β, and VEGF when
compared to the response by the tissues from the micro-
discectomy patients. Conclusion: These findings indicate that
the basal inflammatory and degradative metabolism of de-
generative lumbar IVD tissues collected from lumbar mi-
crodiscectomy versus fusion patients was not significantly
different, since MMP-8 and TIMP-4 were the only biomarkers
significantly different between the two patient groups.
However, tissues from the lumbar fusion patients do appear to
be more sensitive to cytokine stimulation compared to those
from the microdiscectomy cohort. The biochemical processes
underlying, and clinical significance of, this observed dif-
ference require further study. A deeper understanding of this
phenomenon may provide insight into potential therapies for
prevention and treatment of lumbar intervertebral disc
degeneration.
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P447: Analysis of the efficacy and safety of
posterior ultrasound bone scalpel two-step
decompression with internal fixation for the
treatment of thoracic spinal stenosis
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Introduction: To compare the clinical efficacy of ultrasound
bone scalpel two-step decompression and traditional lam-
inectomy with pedicle screw fixation for treating thoracic
spinal stenosis. Material and Methods: We retrospectively
analyzed 50 patients with thoracic spinal stenosis who were
treated from October 2016 to October 2021. Among them, 25
patients were treated with ultrasound bone scalpel two-step
decompression and posterior internal fixation (observation
group), and 25 patients were treated with traditional lam-
inectomy with pedicle screw fixation (control group). We
compared the surgical time, intraoperative decompression and

fixation segments, intraoperative blood loss and transfusion
volume, postoperative drainage volume and drainage time,
intraoperative and postoperative complications, and other
indicators between the two groups. In addition, we used the
Japanese Orthopaedic Association (JOA) score and the
American Spinal Injury Association (ASIA) classification to
evaluate the patients’ neurological function. Results: Com-
pared with the traditional method, the observation group
showed better results in surgical time, intraoperative de-
compression and fixation segments, intraoperative blood loss
and transfusion volume, postoperative drainage volume and
drainage time. There was no significant difference in the
preoperative JOA score between the two groups, but at the last
follow-up, the JOA score of the ultrasound bone scalpel two-
step decompression group was significantly higher than that of
the traditional method control group (p < 0.05). There was no
significant difference in the incidence of intraoperative and
postoperative complications between the two groups. Con-
clusion: The results of this study show that ultrasound bone
scalpel two-step decompression for thoracic spinal stenosis
has advantages of shorter surgical time, less blood loss, less
drainage volume, and shorter hospital stay compared with
traditional decompression methods. Although there was no
significant difference in the incidence of complications be-
tween the two groups, ultrasound bone scalpel two-step de-
compression is safer and more reliable while ensuring surgical
efficacy. Therefore, ultrasound bone scalpel two-step de-
compression can be considered as an effective surgical method
for treating thoracic spinal stenosis.
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P448: Comparison study of lumber nerve
root block under ultrasound and
fluoroscopy guidance
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Hospital, Xi’an, Shaanxi, China

Introduction: The aim of this study was to compare the
accuracy and effectiveness of Selective nerve root closure of
lumbar vertebrae under ultrasound guidance and fluoroscopy
guidance, and to explore the feasibility of ultrasound guid-
ance. Material and Methods: This retrospective study in-
cluded patients with lumbar nerve root disease who underwent
selective nerve root block under ultrasound or fluoroscopy
guidance at the Affiliated Honghui Hospital of Xi’an Jiaotong
University from August 2020 to August 2022. The patients
were divided into the U-SNRB group (ultrasound-guided
selective nerve root block) and the F-SNRB group
(fluoroscopy-guided selective nerve root block). A total of 43
patients were included in the U-SNRB group and 20 patients
in the F-SNRB group. The visual analogue scale (VAS) scores
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and Japanese Orthopaedic Association (JOA) scores before
block, 30 minutes after block, 1 month after block, and
6 months after block were recorded and compared between the
two groups. The feasibility, accuracy, and effectiveness of
ultrasound-guided nerve root block were evaluated. Results:
No complications were reported during the nerve root block
procedure in either group. The operation time and number of
needle angle adjustments in the U-SNRB group were superior
to those in the F-SNRB group, with statistically significant
differences (p < 0.05). The VAS scores and JOA scores at 30
minutes, 1 month, and 6 months after block were significantly
improved compared to before block in both groups, with
statistically significant differences (p < 0.05). There was no
statistically significant difference between the two groups (p >
0.05). Conclusion: The accuracy and degree of pain relief of
ultrasound-guided selective nerve root block are similar to
fluoroscopy guidance, but the operation time and number of
needle angle adjustments are significantly less than fluoros-
copy, and it can effectively reduce radiation exposure.
Therefore, ultrasound guidance can be considered as a pre-
ferred guidance method for selective nerve root block.
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P449: Application of 3D model prefabricated
nail path technology in atlantoaxial pedicle
screw implantation
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Introduction: This study aims to explore the main clinical
value of 3D model prefabricated nail path technology in at-
lantoaxial pedicle screw implantation. Material and
Methods: We retrospectively analyzed the data of patients
who underwent atlantoaxial pedicle screw implantation with
the assistance of 3D printed models from January 2018 to
December 2022. The patients were divided into two groups:
the 3D printed guide group (15 cases) and the 3D printed
prefabricated nail path group (12 cases). Preoperative thin-
layer CT scans, medical image sampling, computerized
modeling of the atlantoaxial joint, and determination of the
optimal pedicle screw trajectory were performed. In the 3D
printed nail path group, the nail path was directly printed, and
the pedicle screw entry point and trajectory parameters were
measured. Intraoperatively, the pedicle screws were placed
based on anatomical landmarks. In the 3D printed guide
group, the anatomical data of the atlantoaxial pedicle, spinous
process, lamina, and lateral mass were collected, and the
optimal pedicle screw trajectory was designed. A reverse
template was then created. Intraoperatively, the navigation
template was securely fixed to the atlantoaxial joint to assist in
pedicle screw placement. The observed indicators included

VAS score, JOA improvement rate, operation time, and blood
loss. Results: Both groups had successful surgeries without
any surgery-related complications. The postoperative ODI
score and VAS score in both groups were better than those
before surgery (p < 0.05). There were no significant differ-
ences in operation time, intraoperative blood loss, and post-
operative hospital stay between the two groups (p > 0.05).
Postoperative CT examination showed no significant differ-
ence in the success rate of screw placement between the two
groups according to the Kawaguchi classification. However,
in some cases of complex atlantoaxial fractures and dislo-
cations, the navigation template did not match well after
general anesthesia and skull traction, which posed certain
difficulties in the operation. Conclusion: The application of
3D model prefabricated nail path technology in atlantoaxial
pedicle screw implantation is recommended as it improves the
accuracy of screw placement, enhances patient safety, and
may have advantages in complex atlantoaxial fracture and
dislocation surgeries.
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P450: Initial experience in the first 62
robot-guided screws for spinal surgery
fellowship as part of a highly
experienced center

Pablo de la Fuente1, Maria Dolores Varela1, Pablo
Clavel1

1Neurosurgery, Clavel, Barcelona, Spain

Introduction: Robot-guided spinal surgery has experienced
exponential rise in recent years. However, due to the novelty
of this technology, there is limited literature regarding the
learning curve, specially when considering a fellow or a young
spine surgeon.Material and Methods: The recorded data on
the first 62 robot-guided screws for a Neurosurgeon in his first
year of fellowship are analyzed. We looked at the type of
pathology, the specific procedure performed, precision of
screw placement (Gertzbein-Robin classification), set up time,
time per screw, X-ray time per Screw, X-ray dose per screw,
total surgical time complications, and need for revision.
Results: A total of 62 screws were placed in 12 patients. The
most frequent surgery was percutaneous instrumentation after
Anterior lumbar interbody fusion (ALIF). Set up time ranged
between 27 and 60 minutes, (mean 46 min). No registration or
merge issues was recorded. The time per screw varied between
3.75 minutes and 13.3 minutes (mean 7.55 min). Total surgical
times ranged from 85 to 168 minutes (mean 115 min). X-Ray
time per screw varied between 4.25 and 22.5 seconds. (Mean
11.2 secs). The Gy/cm2 per screw varied between 0.32 and
1.74 (mean 0.92Gy/cm2/screw). All screws presented an ’’A’’
in the Gertzebein robin classification on postoperative CT and
no patient required surgical revision related to instrumentation
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or for any other reason. Conclusion: Robot-guided spinal
instrumentation is a safe and precise procedure from the first
cases for a spine surgeon in training, when he is part of a high-
volume and experienced spine surgery team. It is important to
emphasize that having a dedicated and experienced nursing
and robot operating technical team, helped to overcome the
potential complications in a learning young surgeons curve.
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P451: Intraoperative radiotherapy combined
with spinal stabilization surgery. A novel
treatment strategy for spinal metastases
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Krauss Philipp1
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Germany

Introduction: Contemporary treatment of spinal metastases
(SM) aims on preserving spinal stability, neurological status,
local control and functional status. It consists of spinal surgery
followed by radio- and chemotherapy. Adjuvant therapy is
performed after several weeks to prevent wound healing is-
sues. Intraoperative radiotherapy (ioRT) is a solution to
shorten treatment time, successfully applied in brain tumor,
breast and colorectal surgery but not SM to date. Objective:
We describe the feasibility, morbidity and mortality of a novel
treatment protocol for SM combining spinal stabilization
surgery with ioRT. Methods: Results on morbidity and
mortality of ioRT combined with stabilization surgery in SM
in a first single center series are described. Stabilization is
performed as CT-navigated open or percutaneous procedure
using a carbon screw-rod system followed by 50kV photon-
ioRT using the ZEISS Intrabeam during a single session in
prone position. The ioRT probe is placed through a guide
canula via navigation and positioning is controlled by ioCT to
enable RT isodose planning in the OR. Patient characteristics,
perioperative specifications and postoperative follow up along
with adverse events (AE) are reported. Results: 11 (7 female)
patients (69 ± 9.4 y) received treatment from 07/22-04/23.
Median SINS was 8 [7-10] IQR, with metastasis located in
thoracic (n = 9) and lumbar (n = 2) spine. 6 patients receive
open, 4 percutaneous stabilization and 1 decompression only.
Mean length of surgery was 153 ± 52 min. with 2 Patients
receiving 4 and 8 patients receiving 8 screws respectively. In 2
Patients radiotherapy was not completed due to bending of the
guide canula with consecutive security abortion of ioRT. All
other patients received 8Gy isodoses during 2-6 min. Patients
treated had ESCC 1a-2. Mean follow up was 63 ± 49 days. 4
patients experienced AEs including 1 case of fatal surgical site
infection. Conclusion: 50kV photon ioRT for SM can be a
promising technique for selected cases of SM.

1001
P452: Augmented reality technology in
minimally invasive spine surgery: case
reports and literature review

Chiruei Li1, Chung-Hsin Lee1

1Department of Neurosurgery, Neurological Institute, Taichung
Veterans General Hospital, Taichung City, Taiwan

Introduction: Throughout the past decade, navigational sys-
tems have helped improved the accuracy of spine instrumen-
tation. When compared with traditional free-hand techniques,
the systems provide accuracy from 93.0% to 98.5%, as seen in
the available literature. Nevertheless, these navigational systems
are limited due to their shortcoming to shift the attention of the
operator. To address the limitations of current navigation sys-
tems, Augmented Reality (AR) surgical technology is designed
to facilitate instrumentation efficiency and precision, while
offering surgeons real-time feedback on precise anatomical
locations. Material and Methods: In this article, we present 3
patients diagnosed with L4-5 spondylolisthesis. These patients
received AR-assisted minimally invasive transforaminal lumbar
interbody fusion (MIS-TLIF) surgery under AR-based navi-
gation. After the AR-assisted MIS-TLIF surgery, patient’s post-
operative image data, intraoperative blood loss, operation time
and VAS score were all documented compared with existed data
and literature. Results: Correct screws position was docu-
mented using final intraoperative computed topography. Post-
operatively, these 3 patients showed promising relief in
symptoms. All patients were mobilized uneventfully soon after
surgery and discharged on the fourth and sixth day, respectively.
Conclusion: Due to the progress currently being seen in AR
technology, this novel technique will likely be increasingly
adopted for use in both surgical applications and education.
Despite its limitations of high set-up and maintenance costs, the
AR technique still has the potential to provide promising results,
not only in conventional spine surgery but also in deformity
pathologies or tumor resection surgery. Further larger cohorts
taken from randomized studies are still needed to confirm the
procedure’s accuracy and effectiveness.

1112
P453: A novel retractor (Teijin Nakashima,
Japan) for the cervical anterior approach

Takahiro Iizuka1, Tetsuro Takai1, Toyohito Iwami1,
Hiroshige Debata1, Tokuji Kashiro1

1Orthopedic Spine Surgery, Kouseikai Takai Hospital, Nara, Japan

Introduction andBackground:Spinal surgery based on surgical
technologies is supported by surrounding devices like micro-
scopes, endoscopes, retractors, screws, and rods. Muscle

Abstracts 601S



retractors play important roles in spinal surgeries for a wide and
clear view during surgeries. Cervical anterior approach requires
retraction of the trachea, the esophagus, and the internal carotid
artery. Conventional cervical retractors provide a wide view of the
anterior aspect of the cervical spine. However, we experienced
sometimes a retractor slippage in the surgical site. This slippage
may cause severe damage to surrounding organs. For example,
esophagus tear and over-compression to the carotid artery are
quite severe complications of the cervical anterior approach.
Material and Methods: We report a Novel Cervical Retractor
designed for the anterior approach. This retractor is a directory
connected to the operation table with long steel bars that are
flexible. This retractor is able tofix at any place you like. 1. Secure
the surgical site at just the center of cervical vertebrae. 2. Prevent
inadequate retractor movement during surgeries. 3. Prevent over-
compression to the Carotid artery.We would like to introduce this
retractor for the cervical anterior approach showing surgery with
pictures and videos. Conclusion: We believe we must pay more
attention to every organ like the esophagus, trachea, and carotid
artery though the surgeon tends to surgery itself while the cervical
anterior approach. Two types of retractor blades are available
widely. One is sharp engaging Longus Coli Muscles and the other
is round spreading anterior cervical vertebrae. The sharp blade is
often dislodged without noticing. This dislodgement is quite
dangerous for surrounding organs. If you spread the space with
conventional blades, the retractor will press soft tissues with the
same compression force to the carotid artery and the esophagus.
We are able to lessen the compression force to the carotid artery
and fix this device by connecting it to the operation table. We
recommend using this type of retractor for the anterior cervical
approach in terms of preventing unexpected dislodgement of
retractors and safety for surrounding soft tissues.

1162
P454: Can pre-perfusion of bone wax and
gelatin sponge further reduce bone cement
leakage than pre-perfusion of gelatin sponge
alone during percutaneous kyphoplasty? A
retrospective case-controlled study with a
2-year follow-up

Chao-Yuan Ge1, Ding-Jun Hao1

1Department of Spine Surgery, Honghui Hospital, Xi’an Jiaotong
University, Xi’an, China

Introduction: Although pre-perfusion with gelatin sponge (GS)
in percutaneous kyphoplasty (PKP) has been proven to effectively
prevent bone cement leakage (BCL), it is unknown if pre-
perfusion of bone wax (BW) and GS could be more potent.
We aimed to evaluate the effect of pre-perfusion of BWandGS to
reduce BCL during PKP. Material and Methods: We retro-
spectively analyzed the prospectively collected data of patients
with single-level painful osteoporotic vertebral compression

fracture (OVCF) who underwent PKP between January 2016 and
December 2018. They were divided into group A (pre-perfusion
of GS only) and group B (pre-perfusion of BWand GS). Clinical
outcomes in terms of visual analogue scale (VAS) scores of
backpain, Oswestry disability index (ODI) and BCL during PKP
were compared between the two groups. Results: A total of 426
patients were included in this study, including 106 males and 320
females, with an average age of 69.6 ± 5.6 years. Among them,
216 patients in group A and 210 patients in group B. The average
follow-up timewas 28.8 ± 5.6months. All patients in both groups
showed significant improvements in VAS and ODI scores
compared with their preoperative values after the surgery; these
improvements remained significant until the last follow-up (p <
0.05). However, there was no significant difference between the
two groups (p > 0.05). The overall incidence rates of BCL and
anterior leakage, respectively, were 19.5% (42/216) and 6.5% (13/
216) in group A and 11.9% (25/210) and 0.5% (1/210) in group
B. Thus, group B showed significantly lower rates of BCL and
anterior leakage than group A (p < 0.05).Conclusion: Either pre-
perfusion of BW and GS or GS alone during PKP could both
achieve satisfactory clinical outcomes for patients with painful
OVCF. However, pre-perfusion of BW and GS could further
reduce BCL compared with pre-perfusion of GS alone, especially
leaking forward.

1181
P455: Percutaneous vertebroplasty in lateral
position for elderly patients with acute
osteoporotic thoracolumbar fractures

Chao-Yuan Ge1, Ding-Jun Hao1

1Department of Spine Surgery, Honghui Hospital, Xi’an Jiaotong
University, Xi’an, China

Introduction: For some elderly patients with acute osteo-
porotic vertebral compression fractures (OVCFs) that cannot
tolerate prone position during surgery of percutaneous ver-
tebroplasty (PVP), We proposed to perform PVP in the lateral
position. The aim of this study is to investigate the safety and
clinical effect of PVP in the lateral position. Material and
Methods: A retrospective analysis was performed on 36 el-
derly patients with acute OVCFs who underwent PVP in
lateral position in our hospital from January 2016 to December
2020, including 12 males and 24 females, with an average age
of 68.2 ± 5.3 years. The reasons for the failure to tolerate prone
position included severe pulmonary heart disease, combined
with fracture of one limb or rib. The PVP surgery was per-
formed in 16 patients with left lateral position, and 20 patients
with right lateral position. The VAS score and ODI index of
patients were compared before and 24 hours after surgery,
3 months, 6 months, 12 months after surgery and at the last
follow-up, to evaluate the surgical treatment effect, and the
intraoperative bone cement diffusion and leakage were also
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recorded.Results:All patients were successfully operated and
followed up for an average of 42.5 ± 5.6 months. VAS scores
were (8.2 ± 1.2), (4.3 ± 0.7), (3.7 ± 0.6), (2.2 ± 0.6), (1.8 ± 0.2),
(1.2 ± 0.3) before surgery, 24 hours after surgery, 3 months,
6 months, 12 months and the last follow-up, respectively. ODI
scores were (64.1 ± 16.0), (48.2 ± 16.2), (41.9 ± 15.8), (35.2 ±
14.8), (31.3 ± 12.8), (16.6 ± 8.6), respectively. VAS scores and
ODI scores were significantly improved after surgery and
during follow-up compared with those before surgery (p <
0.05). During the operation, bone cement was well dispersed
to both sides of the injured vertebra. Bone cement leakage
occurred in 2 cases, with an incidence of 5.6%, including 1
case leaking to the paravertebral space and 1 case leaking to
the intervertebral space. No corresponding symptoms were
produced and no special treatment was given. Conclusion:
For elderly patients with acute OVCFs who cannot tolerate
PVP in prone position, PVP in lateral position can signifi-
cantly improve the symptoms of low back pain, significantly
improve the quality of life, and have fewer complications.

1331
P456: Artificial Intelligence in the
management of adolescent
idiopathic scoliosis

Aaron Hui1, Samuel Goldman1, Sharlene Choi1,
Emmanuel Mbamalu1, Parsa Tirabady1, Jaime Gomez1,
Ananth Eleswarapu1, Leila Alvandi1, Eric Fornari1

1Department of Orthopaedics, Montefiore Medical Center, New
York, USA

Introduction: Adolescent idiopathic scoliosis (AIS) is a
common spinal deformity mainly affecting adolescent girls,
with a lateral spine curve > 10°, vertebral rotation, and reduced
thoracic kyphosis. Disease variability complicates care,
making treatment decisions challenging. AI and ML have
recently gained importance in orthopedic care, showing
promise in diagnosis, outcome prediction, and treatment
guidance. This systematic review explores AI’s potential
applications in AIS, offering a comprehensive overview.
Materials and Methods: This study followed PRISMA
guidelines and focused on pediatric populations, humans, and
English-language studies. It used a combination of MeSH and
free text searches in titles and abstracts, along with a topic
search in Web of Science Core Collection. COVIDENCE
software managed the identified literature. Included articles
reported the development, use, or validation of AI models in
pediatric orthopedics for treating, diagnosing, or predicting
clinical outcomes in adolescent idiopathic scoliosis, regardless
of publication year. Excluded were editorials, conference
abstracts, technique papers, non-English studies, reviews,
meta-analyses, overviews, systematic reviews, and studies
lacking AI or AIS content. Results: The initial search yielded

7,882 articles, with 7,741 meeting title and abstract screening
criteria after removing duplicates. Following full-text review,
41 studies were included. Commonly employed machine
learning techniques included convolutional neural networks
(53.6%), decision trees/random forests (14.6%), artificial
neural networks (14.6%), and support vector machines
(12.2%). AIS-related AI applications predominantly focused
on AIS prediction (68.2%), categorized into AIS progression
(57.1%), Cobb angles (50%), and clinical outcomes (17.8%).
Additionally, AI played a significant role in radiographic
imaging (56%), contributing to AIS identification (47.8%),
classification (39%), and spine segmentation (34.8%). Clinical
decision support accounted for 9.8% of applications. Radio-
graphic imaging was the primary input feature (92.6%), with
44.7% incorporating 3D spine modeling. Key radiographic
features included Cobb angle (94.7%), apical vertebra
(28.9%), lumbar lordosis angle (28.9%), and axial rotation
(23.7%). The mean Cobb angle across studies was 30.4o,
ranging from 11.4o to 62.7o. Training sets averaged 702
patients with an average age of 13.8 (range 9-18). Validation
techniques included fold cross-validation (36.6%), unspeci-
fied cross-validation (22.0%), and leave-one-out cross-
validation (12.2%). The AI achieved an average accuracy
of 86.8%, assessed on an average of 276 patient radiographs.
Conclusion: This systematic review assessed AI and ML
applications in complex AIS care. It highlighted ML tech-
niques (CNN, ANN, decision trees, and random forests)
trained on radiographic imaging for AIS detection, progres-
sion, and decision support. AI has potential for better out-
comes, reduced radiation exposure, and individualized
predictions, with room for further research on clinical out-
comes and image-guided surgery in AIS.

1576
P457: Awake micro-endoscopic discectomy
without fluoroscopy performed in a 14-week
pregnant lady in lateral decubitus position
and use of a novel marking technique: a
case report

Saurabh Kapoor1, Dr Muralidharan Venkatesh2, Neha
Jain3, Munish Khurana4, Sonal Bathla5, Mohanjeet
Juneja4, Shekhar Srivastav6

1Spine Surgery
2Spine Surgery, Apollo Hospital, Chennai, India
3Radiology
4Anaesthesia
5Gynaecology
6Orthopaedic Surgery, Sant Parmanand Hospital, New Delhi, India

Background: Severe lumbar radiculopathy pain during
pregnancy requiring surgical intervention poses significant
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risks to foetal and maternal health from use of potentially
teratogenic general anaesthetic drugs, prone positioning and
intra-operative radiation from fluoroscopy. Case Report: A
28-year-old 14 weeks primigravida patient suffering from
severe lumbar radiculopathy due to right sided L5-S1disc
herniation was offered a discectomy procedure after failed
conservative treatment. A multidisciplinary team including
anaesthetists, gynaecologist, radiologist and spine surgeon
was constituted. A novel two-tier marking technique utilizing
ultrasonography and magnetic resonance imaging (MRI) was
used to accurately plan the L5-S1 surgical incision. The
surgery was performed under spinal anaesthesia in left lateral
decubitus position to avoid pressure on foetus and inferior
vena cava. A tubular minimally invasive approach was used to
access the L5-S1 disc. No intra-operative fluoroscopy marking
was used. Post-operatively patient reported complete relief
from radiating right leg pain and MRI confirmed adequate
nerve decompression. Post-operative foetal scans were per-
formed at regular intervals which were normal. Patient de-
livered a normal term baby girl without any complications.
Conclusion: Our two-tier marking technique and use of re-
gional anaesthesia in lateral decubitus position avoids po-
tentially teratogenic general anaesthetic agents and intra-
operative radiation. It can be used to effectively decom-
press lumbar spine disc herniation and represents an ad-
vancement in ensuring safe spine surgery in pregnant females.
Keywords: pregnancy, awake spine surgery, regional anes-
thesia, fluoroscopy

1601
P458: Detecting perioperative body
composition changes in elective spine
surgery through bioimpedance analysis

Sarah Ryan1, Alex Coffman1, Catherine Olinger1,
Natalie Glass1, Cassim Igram1, Andrew Pugely1, Ariana
Dalamaggas1, Gage Christenson1

1Orthopedics and Rehabilitation, University of Iowa, Iowa City, USA

Introduction: The prevalence of degenerative spinal disease
continues to increase in the US population, creating an ex-
panding number of potential surgical candidates. Although
body mass index (BMI) is a common tool for perioperative
risk assessment, it provides an incomplete picture of body
composition and overall health. Sarcopenia, characterized as
low muscle mass or quality, is an independent predictor of
perioperative complications and mortality after spine surgery.
In conjunction with elevated BMI, this is termed ‘sarcopenic
obesity’. The purpose of this study is to establish the prev-
alence of sarcopenia, sarcopenic obesity, and other body
composition parameters among elective spine surgery can-
didates and monitor longitudinal body composition trends in
this patient cohort. Material and Methods: A total of 97

patients (47 males, 50 females) between ages 21-81 were
enrolled. Patients underwent bioimpedance analysis (BIA)
scans at the preoperative visit, which collects body compo-
sition variables including weight, body mass index (BMI),
skeletal muscle mass (SMM) and appendicular skeletal
muscle index (SMI). Sarcopenia is defined as SMI < 8.5 kg/m2

for men and 6.3 kg/m2 for women. Results: The median age,
BMI, and skeletal muscle index (SMI) of patients at enroll-
ment were 61.35 ± 13.1 years, 31.67 ± 5.9 kg/m2, and 8.17 ±
1.45 kg/m2, respectively. 52% of participants were female (n =
50). At 6 weeks post-procedure, patients experienced an
average weight loss of 2.19 lbs (p = 0.12), a decrease in SMM
by 1.81 (p = 0.36), and a decline in SMI by 0.43 (p = 0.87).
Preoperatively, 19% of patients met the criteria for sarcopenia
(n = 18) and 4% met the criteria for sarcopenic obesity (n = 4),
while over half of patients were obese (BMI > 30) without
sarcopenia (57%, n = 55). The overall percentage of sarco-
penic patients increased to 21% at 2 weeks post-procedure and
25% at 6 weeks post-procedure. When categorized by gender,
sarcopenia was present in 6% of female patients (n = 3) and
32% of males (n = 15) at the preoperative visit. Postoperative
sarcopenia prevalence remained consistent with preoperative
levels for both genders. Accounting for both gender and BMI,
males with a BMI < 30 exhibited the highest sarcopenia
prevalence. Specifically, 80% (12/15) of males with BMI < 30
met criteria for sarcopenia during the preoperative assessment,
100% (4/4) at the 2-week post-procedure follow-up, and
85.7% (6/7) at the 6-week post-procedure evaluation. In
contrast, males with a BMI > 30 and females across all weight
categories consistently displayed sarcopenia rates of < 20%
both before and after the procedure, with the lowest sarcopenia
rates observed among females with a BMI > 30 (< 5%).
Conclusion: Sarcopenia is prevalent among preoperative
spine surgery patients at our institution, particularly among
male patients of lower BMI. Although further data collection
is needed to establish trends in body composition and cor-
relation with surgical outcomes, this preliminary data iden-
tifies patients that might benefit from increased surveillance
and targeted nutritional intervention in the preoperative
period.

1645
P459: Efficiency and workflow of the remi
robotic navigation system technical note and
case series

Asham Khan1, Mohamed Soliman1, Esteban Quiceno
Restrepo1, Alexander Aguirre1, Cathleen Kuo1, Jeffrey
Mullin1, John Pollina1

1Neurosurgery, University at Buffalo Neurosurgery, Buffalo, USA

Introduction: The rate of evolution in spine surgery continues
to increase. Alongside advancements in technology, robotic
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navigation systems have been developed to aid surgeons.
There are multiple benefits to using robotic navigation systems
such as increased accuracy of screw placement thus reducing
complication rates and decreased radiation exposure. A major
drawback of robotic systems is operative workflow ineffi-
ciency due to excessive calibrations and set-up times. A re-
cently developed hybrid platform utilising in part shared-
control system and telesurgical interaction system, REMI
robotic navigation platform, has the potential to improve
operative workflow. Materials and Methods: Using opera-
tive video to discuss operational workflow of this new plat-
form for the entirety of a procedure. Additionally, provide a
retrospective review of patients for those who underwent
lumbar fusion surgery using REMI between April 2022 and
August 2022. Electronic patient records used to identify pa-
tients, gather patients’ demographic data, presenting symp-
toms, surgery type, operative duration, and radiation exposure
time. Post-operative radiographic imaging used to grade
pedicle screw with Ravi grading system. Results: Five pa-
tients identified (Median age 71-year-old, 60% female).
Utilizing REMI resulted in a mean total operative time of
204.8 minutes and a mean total fluoroscopy time of 8.7
seconds, both are shorter total durations when compared to
other robotic systems mentioned in literature. Using Ravi
grading, all screws placed with REMI were Grade I. On post-
operative follow-up, patient reported outcomes using VAS
were significantly improved (p < 0.05). Conclusions: Our
experience shows use of the REMI robotic navigation system
resulted in a similar accuracy of screw placement compared to
other robotic navigation systems, as well an improved
workflow (operative time) and radiation exposure.

1697
P460: Safe, accurate and efficient-robotic
guided S2 alar-iliac screw placement - A
single centre experience

Akshya Raj1, Sharan Achar Thala1, Harith Reddy1,
Vigneshwara Badikillaya1, Appaji Krishnan1, Sajan
Hegde1

1Spine Surgery, Apollo Hospital, Chennai, Chennai, India

Introduction: S2-alar iliac screw fixation is a powerful tool in
the armamentarium of the spine surgeon. It allows good
correction of sagittal and lumbopelvic parameters with a
strong distal anchor for the construct. The trajectory of S2AI
screws however is closely related to major neural elements
highly variable as per patient profile and can potentially injure
sciatic nerve and violate the hip joint. It also involves con-
siderable usage of intraoperative imaging and radiation ex-
posure. Robotic Guided S2AI screw insertion provides a fast
and efficient minimally invasive technique, which obviates the
need for intraop imaging. Material and Methods: Study

Design: Prospective case series. Objectives: To study the
duration required, accuracy, safety and radiation exposure of
robotically placed S2AI screws and to compare with freehand
S2AI screw placement. Methods: 18 consecutive patients who
underwent spino-pelvic fixation with s2-alar iliac screws,
placed robotically, from 2021 to 2023 were included in the
study. The screws were placed robotically guided with the use
of a proprietary spine robotics system (ExcelsiusGPS, Globus
Inc, Philadelphia), for a variety of primary and revision
surgeries. The duration required for placement of each screw,
associated blood loss were recorded. The radiographic out-
comes in terms of accuracy of screw position any breaches
were studied on postoperative images. Results: A total of 36
S2AI screws were robotically placed using preoperative CT
scans merged to intraop images. 6 were complex deformity
corrections, 5 were revision scoliosis corrections, 6 were failed
back syndrome cases, 1 was caudal regression syndrome with
deformed dysmorphic pelvis. Amean of 3.5 + 1.0 fluoroscopic
exposures were required for merging the Preop CT to intraop
position and check shot post screw placement. No fluro was
used while inserting the screws. The mean duration for the
placement of an S2AI screw robotically was 5.5+ 1.5 minutes.
No breaches were seen in this series. There was no injury to
neural, vascular or pelvic visceral structures in any patient. In
comparison with mean duration of freehand S2AI screw in-
sertion in the authors’ institute, the duration required was
significantly lower, 16.6+ 3.25 minutes, using a mean 20.4+
5.6 fluoroscopic images oer screw, which was significantly
lower (p < 0.001). Conclusion: The robotic guided S2AI
screw placement technique has very high accuracy and time
efficiency, with minimal use of introperative fluoroscopy.
Hence it is a efficient,safe and reliable method for spinopelvic
fixations for various indications, particularly in complex
spinal deformity surgeries and revision surgeries.

1752
P461: Convolutional neural networks in the
diagnosis of cervical myelopathy

Murat Korkmaz1, Yekta Furkan Altin1, Taha Furkan
Yağci1, Turgut Akgul1

1Orthopedics, Istanbul Faculty of Medicine, Fatih, Turkey

Objective: Artificial intelligence technologies have been used
increasingly in spine surgery as a diagnostic tool. The aim of
this study was to demonstrate the effectiveness of the con-
volutional neural networks in the diagnosis of cervical my-
elopathy (CM) compared to conventional cervical Magnetic
Resonance Imaging (MRI). Methods: A total of 125 partic-
ipants with clinical and radiological diagnosis of CM were
included to study. Sagittal and axial MRI images in the T2
sequence of the cervical spine were used. All image parts are
obtained as 8 byte/pixel in two different categories which are
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CM and normal, both in axial and sagittal views. Results:
Triple cross validation was performed to prevent overfitting
during the training process. 242 sample images were used for
training and testing the model created for axial views. In the
axial view, the calculated values are 97.44% for true positive
rate (sensitivity), 97.56% for true negative rate (specificity).
249 sample images were used for training and testing the
model created for sagittal views. The calculated values are
97.50% for true positive rate (sensitivity), 97.67% for true
negative rate (specificity). After the training, the average
accuracy value was 96.7% (±1.53) for the axial view and
97.19% (±1.2) for the sagittal view. Conclusion: Deep
learning (DL) has shown a great improvement especially in the
spine surgery. We found that DL technology works with a
higher accuracy than other studies in the literature for the
diagnosis of CM.

1753
P462: Complete correction of a rare case of
scoliosis associated with spinal
osteoblastoma using 3D printed model to
guide excision

Akshya Raj1, dr.sharan achar thala1, Vignesh
Badikillaya1, Appaji Krishnan1, Sajan Hegde1

1Spine Surgery, Apollo Hospital, Chennai, India

Introduction: Osteoblastoma is a rare benign bone forming
tumor, usually seen in long bones, less commonly in the spine.
Spinal osteoblastomas tend to involve posterior elements.
Spinal osteoblastomas are painful and induce asymmetrical
muscle spasm on the side of the lesion. Since the age of pre-
sentation is in the second decade for these tumors, a case of
painful scoliosis due to osteoblastoma might be treated as
adolescent idiopathic scoliosis. Their location in posterior el-
ements of spine mean they are in ver close proximity to the
nerve roots and the cord. Hence accurate surgical planning
requires comprehensive planning. The current paper reports a
case of in a 16 year old male with painful levoscoliosis due to
osteoblastoma of T11 in its right lamina, treated initially at a
centre different from the authors’, as a case of adolescent idi-
opathic scoliosis, who presented with back pain associated with
tilting of trunk to the left. He reported a VAS score for his back
pain of 7 to 8 out of 10. Clinically, the patient had a left sided
curve of his thoracolumbar spine, which was accentuated on
forward bending, and not correcting on sitting. Previously the
patient was treated as a case of adolescent idiopathic scoliosis
for 8 months at another centre, with worsening of pain over last
2 months. X-rays showed a levoscoliosis of the thoracolumbar
spine with a Cobb angle of 32 degrees. Due to extremely close
proximity to the cord at the T11 level, a high resolution CTscan
was taken and a high fidelity 3D model was rendered. This data
was used to fabricate a detailed 3D bone model of the T9-T12

vertebrae. This allowed the authors to study the anatomy of the
tumor in relation to the canal. Surgical excision of the tumor was
done using the 3D model as an introperative guide during the
surgery. Complete excision was achieved. Postoperative course
was uneventful. Histopathology showed the lesion to be con-
sistent with an osteoblastoma. At 3 month follow-up, his VAS
score for pain was 1-2 out of 10. The patient showed complete
resolution of the left-sided thoraco lumber curve, with resti-
tution of normal posture, radiological assessment showed a
Cobb angle of 5 degrees, with normal coronal balance. Con-
clusion: This report demonstrates the significance of prompt
diagnosis and surgical treatment of spinal osteoblastomas. Early
surgical excision will not only prevent neurological deficit but
also the progression of scoliosis. Atypical scoliosis, with pain
needs how to be evaluated with a high index of suspicion. Novel
3-D printing technology enables the surgeon to plan the surgical
resection in areas of complex Anatomy with a higher degree of
fidelity and accuracy.

1792
P463: Treatment of chronic spinal cord
injury. Is there any hope?

Muhammad Jawad Saleem1, Rizwan Mohammad1

1Orthopedic Spine Surgery, Orthopedic Spine Institute, Lahore,
Pakistan

Introduction: To study the outcome of Arach-
noidectomy+Adhesiolysis of cord +Dentectomy (AAD) for
chronic spinal cord Injury (CSCI). Material and Methods:
Patients with ASIA A, ASIA B Spinal Cord Injury sustained
at least 12 months ago as a result of blunt trauma, qualified
for the study approved by IRB under compassionate pro-
tocol. 7 patients satisfied the criteria and were enrolled in the
study. Each patient underwent AAD. Outcomes were de-
termined by improvement in neurological status, sphincter
control and dysesthetic pain control. Routine follow up was
carried out at 3 months interval. We present the short term
outcome with minimal 6 months follow up on this set of
patients.Results: 7 patients (6 male, 1 female) with mean age
24 years (16-36 years) underwent the surgical procedure
(AAD) with a mean operative time of 3 hours. No post-
operative worsening of neurological status was seen in any
patient. 4 patients with ASIA B improved to ASIA C with
improvement in sphincter control. 2 patients showed no
improvement in neurology but showed significant im-
provement in dysesthetic pain. One patient showed no im-
provement in any outcome measures. Conclusion: AAD of
spinal cord at the effected level was a safe and promising
method for treatment of CSCI in our pilot study. No other
treatment modality has yet shown any promising results in
CSCI. We urge a larger study with long term follow up to
establish efficacy of this treatment modality.
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P464: Do 3D printed templates aid in
exposure, improve the accuracy and safety of
pedicle screw insertion in complex spinal
kypho-scoliotic deformities? A comparative
cohort study

Sharan Achar T1, Akshya Raj1, Harith Reddy1, Vigneshwara
Badikkilaya1, Appaji Krishnan1, Sajan Hegde1

1Orthopaedics, Apollo Hospitals, Chennai, India

Introduction: Surgical treatment of severe complex spinal de-
formities involves inherent difficulties such as anatomic anomalies,
dysmorphic or absent pedicles, vertebral rotations and rib defor-
mities. In India, these deformities are often neglected and present at
a very late, much more deformed state when their treatment be-
comes evenmore challenging. Pre-operative imaging (including 3D
reconstructed CT images) provide limited morphometric infor-
mation, cannot show full scale spine and cannot be directly used on
the operating table. Various techniques have been introduced to
assure safe and accurate pedicle screw placement. One such
promising and safe tool is 3D printed bone models and patient-
specific drill templates. The aim of this study is to evaluate the
safety of 3D printed ABS thermoplastic bone models for safe
surgical exposure, freehand placement of pedicle screws and ac-
curacy of patient-specific screw guides with pre-drawn, pre-
validated trajectory in management of complex kypho-scoliotic
deformity. Material and Methods: Of the 40 cases, 20 were
operatedwith the help of 3Dmodels/jigs and 20were operatedwith
free hand technique. Primary outcomes were measured in terms of
screw violation, assessed by post op CT scan and secondary
outcome were measured in terms of surgical time, blood loss,
radiation exposure (no. of c-arm shoots required) and complica-
tions. Two-sample test of proportion for pedicle screwplacement, T-
test with equal variance for other parameters were statistically
analyzed. Results: The mean cobbs of the scoliotic curves were
98.1˚ ± 19.4°. Each group had matched 30% cases of Congenital
scoliosis, 60%Adolescent Idiopathic Scoliosis, 10%post tubercular
kyphosis. 3D printed group over freehand group had significantly
less medial violation, surgical time and fluoroscopic shots. There
was no neurological deficit in any of the cases with no difference in
the mean blood loss between the groups. We found significant (p =
0.04) difference between 2 groups regarding surgical time (298.5 ±
59.3 minutes in free hand group vs 235.5 ± 55.7 in 3D bone model
group, p = 0.03), lesser dural tear incidence, perfect screw place-
ment in favor of 3D printed jigs. There was statistically significant
decreasedmedial violation (18 in free hand group vs 9 in 3D group,
p = 0.005), no superior or inferior violation in any of our patients in
either group.MeanBlood losswas higher in free hand group (840 ±
533.3 ml Vs 630 ± 227.6 ml in 3D model group), however it was
not statistically significant (p-value: 0.3). There were a total of 42
fluoroscopic shots required in 3D printing group (2.1/patient) while
113 fluoroscopic shots were obtained in freehand group, which was

significantly higher. Conclusion: The use of 3D printed models/
guides provided statistically significant faster, safer surgical ex-
posure, higher rate of accurate screwpositioning and higher number
of inserted screws, particularly at apical levels, providing more
accuratemorphometric information and facilitate surgical correction
of complex severe spinal deformity.

1803
P465: Impact of multimodal intraoperative
neuro monitoring of the spinal cord during
spine and spinal cord surgeries

Rajkumar P R1

1Neurosurgery, PSG Institute of Medical Sciences and Research,
Coimbatore, India

Introduction: Multimodal intraoperative neurophysiological
monitoring (IONM) during spine and spinal cord surgeries,
provides an opportunity to recognize functional changes of the
neural elements, usually in the reversible stage, during complex
surgical manipulations. The aim of the study was to evaluate the
efficacy of multimodal IONM for preventing and predicting
iatrogenic neurological dysfunction during spinal cord and spine
surgeries.Material andMethods: From August 2019 to August
2023,Multimodal intra operative Neuro physiological monitoring
was used in 42 spine surgery patients, of which 16 were severe
compressive myelopathy in cervical spine, 21 were spinal cord
tumor and 5 were tethered cord syndrome. Age group from 9
years to 76 years. 27 were male and 15 were female. Results:
Significant alerts had occurred in 13 out of 42 patients; however,
most of the changes were reversible and did not contribute to
postoperative clinical deterioration. Only one case got worsened
in the early postoperative follow-up period, with stable intra-
operative monitoring. Conclusion: Intraoperative Neuro moni-
toring is a valuable tool in spine and spinal cord surgeries.
Combined trans cranial motor-evoked potential (TcMEP), somato
sensory-evoked potential (SSEP), and spontaneous and triggered
electromyography (EMG) monitoring may prevent permanent
motor deficit and enhance the postoperative outcomes.

1820
P466: Acute effects of natural standing on
diffusion properties of human lumbar
intervertebral discs. A post-contrast MRI
study in supine and standing

J Naresh-Babu1, Gajendra Dr1, Bala Murugan Duraipandi1

1Mallika Spine Centre, Spine Surgery, Mallika Hospital, Guntur,
India

Introduction: Intervertebral disc health is crucial for main-
taining spinal function and overall wellbeing. Disc degeneration
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is multifactorial and alterations in nutrition is considered as one
of the main reason. Serial post contrast MRI studies have
thrown light on the diffusion properties of intervertebral disc in
supine position. The effects of natural standing and load bearing
on disc diffusion is largely unknown. This study investigates the
acute effects of standing on solute transport across the inter-
vertebral disc. Material and Methods: 15 healthy volunteers
representing various age groups formed the study group. Dif-
fusion over 24 hours following intravenous gododiamide in-
jection (0.3 mmol/kg) was studied at precontrast, 10 minutes
and 2, 4, 12 and 24 hrs after contrast injection in supine,
standing posture and followed by in recovery supine position.
The enhancement percentage, time taken to achieve peak en-
hancement and time intensity curves were utilised to understand
the diffusion properties of the intervertebral disc in Supine and
standing. Results: The mean peak enhancement percentage in
recovery supine and standing for of centre nucleus pulpouswere
30 and 15, 25 and 12 for superior nucleus pulpous was and for
inferior nucleus pulpous was 40 and 20 respectively. Overall
50% higher peak enhancement (EPmax) than standing. Con-
clusion: For the first time, Acute effects of standing on inter-
vertebral disc nutrition and solute transport were observed
through Post Contrast MRI, provides valuable insights into
dynamic nature of spinal health. The findings suggest that act of
standing can have a discernible impact on nutrition and solute
transport within intervertebral discs highlighting the importance
of posture and mechanical loading in maintain spinal health.
Results of this study could help elucidate the long term im-
plications of loading on intervertebral disc diffusion.

2119
P467: Novel technique (GW Closure
method) of surgical wound closure of the
spine to prevent CSF leaks in surgeries
where dura is opened

Prasanna Gunasena1, Anil Weerasinghe1, Anupa
Walgamage1

1Neurosurgery, Lanka Hospital, Colombo, Sri Lanka

Summary: This retrospective study analyzed 21 patients from
July 2022 till August 2023, who underwent modified surgical
wound closure (GW-Gunasena:Weerasinghe) to prevent CSF
leaks after opening the dura and compared the outcome with the
standard surgical wound closing technique augmented with tissue
glue and artificial Dural covers. Primary Objective: Post-
operative CSF leak is a known complication of spinal surgeries
where dura is opened. Commonly encountered in intradural spinal
tumor excisions. Even though the incidence is low it can lead to
many squealy such as prolong hospital stay, meningitis and Dural
cutaneous-fistulae. Incidence as per present data is around 6.6% ≤
5.8% [1, 2]. In most of the cases, pre-operative preventive
measures such as abdominal fat grafts,meticulous suturing of dura,

closing the dead space and using fibrin glue to cover the suture line
has been attempted to prevent CSF leaks [3]. In our practice out of
133 patients from 2014 April to 2022 July who underwent Dural
opening 9.7% had CSF leaks. Additional surgeries to prevent CSF
leak and prolong hospital stay caused additional financial burden
to the patients [4]. To prevent CSF leaks, we modified the surgical
closure technique. Instead of approximating the paraspinal mus-
cles after the closure of dura using Non-absorbable monofilament
polypropylene, we innovated GW closure method, (GW- Guna-
sena:Weerasinghe) mobilized the para spinal muscles off the
subcutaneous fat laterally up to the lateral boarder of erector spinae
muscle. Fascial covering was split and muscles were mobilized
medially. Tension free muscles were approximated using 1-
polyglycolic sutures in the midline without creating a dead
space. A closed suction drain was placed under the muscle layer.
Subcutaneous layer and skin was approximated with absorbable
sutures. No fibrin glue or fat grafts used to secure the dural
opening. Patients’ follow-up was done up-to three months for any
SCF fistulae or pseudo meningoceles. The results were compared
with a similar group of patients from 2014 April to 2022 July,
where fibrin glue has been used to augment the Dural closure and
standard midline wound closure was done. The incident of CSF
leak in the standard suturing group is 9.7% whereas patients who
had modified (GW method) closure had no CSF leaks or me-
ningoceles up to threemonths after surgery.Conclusion:Modified
(GW method) closure, midline suturing with mobilization of
erector spinae muscle gives excellent results to prevent devel-
opment of SCF leaks or pseudo-meningocele.
References
1. Akeyson EW, McCutcheon IE. Single-stage posterior
vertebrectomy and replacement combined with posterior in-
strumentation for spinal metastasis. 1996.
2. Wong AP, Lall RR, Dahdaleh NS, et al. Comparison of open
and minimally invasive surgery for intradural-extramedullary
spine tumors. 2015.
3. Arnautovic KI, Kovacevic M. CSF-related complications
after intradural spinal tumor surgery: utility of an autologous
fat graft. 2016.
4. Jallo J, Pharmd FRE, Baird CJ, et al. The cost of cerebral
spinal fluid leaks after spinal surgery in the USA. 2009.
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P468: Transpedicular intravertebral
augmentation using expandable cage in
Kummell disease: technical note and
case series

Kwang-Sup Song1

1Orthopaedic Surgery, Chung-Ang University Hospital, Seoul, South
Korea

Introduction: Most patients with Kummell disease with in-
tractable back pain or neurologic deficits require firm
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stabilization surgery. However, there are difficulties to support
anterior and posterior support simultaneously in most patients
with severe osteoporosis and medical comorbidity in the old
age population. We aimed to introduce the novel technical
note, transpedicular intravertebral cage augmentation
(TPICA) using an expandable cage combined with posterior
stabilization in a single posterior approach, less invasive
anterior and posterior column supports in severe osteoporotic
frail patients. Methods: Six consecutive frail patients un-
derwent the surgical procedures, the average age was 83.7
years old, unable to walk for over 1 month due to intractable
back pain, and with severe frailty. All patients underwent
TPICA procedures at the index vertebra in a single posterior
approach and pedicle screw instrumentation one or two-level
above and below the vertebra, which augmented with cement.
The average follow-up period was > 6 months and analyzed
the radiologic outcomes, including the restored ratio of an-
terior vertebral height (RAVH) and local kyphosis angle
(LKA), and the patient’s demographic characteristics and
surgical data, including operation time and external blood loss,
were also collected. Results: All expandable cages were
expanded to 4 mm after insertion in the index vertebra. All
patients were able to walk independently (n = 5) and with a
cane (n = 1) at postoperative 2 weeks and much improved back
pain and ambulatory capacity were sustained at 6 months. The
mean operation time was 156 (149-160) min, and the mean
external blood loss was 100 (50-150) cc. The postoperative
RAVH was 0.64, 1.64 times higher than the preoperative
AVH, and LKA was corrected postoperatively from 15.7’ to
6.5’. Some losses of corrected angles were observed at
6 months compared to immediate postoperative periods,
however, there was no its related clinical symptom. Con-
clusion: The introduced technique, TPICA using expandable
cage, might be a valuable minimal invasive anterior column
support technique in severely osteoporotic patients with
collapsed Kummel disease, especially, expandable cage in
TPICA seems to have the advantages of minimizing the de-
struction of pedicle structures and effectively recovering the
collapsed endplates.

2446
P469: Improvement of chronic urethral and
perineal pain with spinal cord stimulation

Neptali Torres1, Fernando Rascon1, Borja Ferrandez
Pujante1, Andres Vargas1, Albert Trondin1, Gustavo
Villalobos1

1Neurosurgery, Hospital Clinico San Carlos, Madrid, Spain

Introduction: Spinal cord stimulator (SCS) have been establish
safe to treat chronic pain of multiple etiologies. Indications are
neuropathic pain that have failed with conventional medical
treatment. The mechanism of action consists of neuromodulation

through the application of electricity in the dorsal column, in-
tervening in the ascending pathways that carry painful impulses
to the brain.Material and Methods: 53-year-old patient with a
history of childhood cerebral palsy with secondary dystonic
tetraparesis, treated with baclofen pump. He developed chronic
urethral and perineal pain. He was diagnosed with pudendal
neuralgia in follow-up with the pain unit and urology. Moderate
pain relief with direct perineal stimulation using vibrators.
Urology decided to place a sacral root stimulator without im-
proving his pain significantly. Later, he went to the neurosurgery
for post-surgical follow-up of the L5-S1 laminectomy accom-
panying his wife who is a carrier of a spinal pain stimulator and
asked about the possibility of this treatment.Results:Wedecided
to implant a surgical spinal cord stimulator with an electrode at
the level of D9 D10. The next day after surgery, the stimulator
was turned on and after a week he reported complete im-
provement in urethral and perineal pain, improving his quality of
life, without oral medication or direct stimulation on perineal
area.Conclusion: Spinal cord stimulator is a minimally-invasive
procedure, safe and cost-effective therapeutic option for nu-
merous chronic pain conditions. other indications are cases of
refractory neuropathic pain complicated by drugs side effects,
tolerance, or the need for re-operation. The uretral pain in this
patient improve significantly with subsequent reduction of pain
treatment.

2452
P470: Use of hydraulic dissection and
irrigation in spinal surgery: video
presentation of the technique

Suresh Jayabalan1

1Department of Neurosurgery, Kovai Medical Center Hospital,
Coimbatore, India

Introduction: Saline irrigation and dissection used in Neu-
rosurgery for many decades. It helps to clear the blood filled
field in the brain and spine as well as for debridement and
irrigation during bipolar cautery. The same can be used for
Haemostasis in Spinal special situation and for dissection and
removal of disc material duringMicro lumbar discectomy. The
technique is described as a video in this presentation.Material
and Methods: Saline irrigation used in two areas of spinal
surgery in this presentation. Anterior cervical discectomy and
Micro Lumbar Discectomy were commonly performed in any
spinal center. We have used this technique in all surgeries
performed from January 2010 till date. The instruments,
technique and the indications explained in this presentation.
Results and Conclusion: Saline irrigation and Jet dissection
definitely useful in haemostasis during the anterior cervical
discectomy and maximal removal of disc material during
Micro lumbar discectomy. So it avoids major hemorrhagic
complications and recurrence of symptoms and signs.
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P471: Effects of natural standing on
biomechanical and diffusion properties of
unfused lumbar intervertebral discs in AIS
patients 5 years after fusion. A serial MRI
post contrast diffusion study in supine
and standing

J Naresh-Babu1, Prudvi Kumar Reddy Kamazala1

1Spine Surgery, Mallika Spine Centre, Guntur, India

Introduction: Adolescent Idiopathic Scoliosis (AIS) patients
managed with Posterior Spinal Fusion (PSF) often experience
intervertebral disc degeneration in the distal unfused lumbar
segments. To gain a comprehensive understanding of these
degenerative changes, our study employs a multi-modal ap-
proach. We aim to analyze the biomechanical and diffusion
properties of the unfused lumbar discs, utilizing positional MRI
in both supine and standing postures, and investigate solute
transport changes occurring 5 years after fusion. Material and
Methods: Our study group comprises 10 AIS patients who
underwent PSF more than five years ago. We conducted clinical,
functional, and radiographic evaluations, including plain and
contrast-enhanced MR imaging of the lumbar spine in both
supine and standing positions. After intravenous gadodiamide
injection, we captured serial MR T1 weighted images at 2, 4, 6,
12, and 24 hours in both positions. We measured the signal
intensity of the end plate zone (EPZ), Peripheral nucleus pulposis
(PNP), and Central nucleus pulposis (CNP) in sagittal sections of
discs adjacent to the fused segment and the one below. We
calculated Peak Enhancement Percentage (EPmax) and time to
attain EPmax (Tmax). We analyzed 24-hour diffusion patterns
using statistical methods.Results: The intervertebral discs in our
study were categorized as Pffirrmann’s Grade-I. Anthropometric
changes included increased disc wedging, lumbar lordosis, lis-
thesis index, and lateral translation on standing. Conversely, we
observed reductions in disc height, foraminal cross-sectional
area, axial CSA, and mid-sagittal thecal sac area. Spinal cur-
vature remained unchanged. While no significant biomechanical
changes were noted, the unfused lumbar disc immediately below
the fusion (Fusion-1) exhibited significant alterations in solute
transport properties compared to the distal unfused segments
(fusion-2 onwards). Fusion-1 displayed a double-peak pattern of
enhancement with multiple endplate breaks in both supine and
standing positions. Interestingly, the peak enhancement per-
centage decreased by approximately 50% on standing, sug-
gesting a leaky endplate-disc-contact zone. Conversely, the distal
unfused segments (fusion-2 onwards) showed a steady increase
in enhancement percentage, reaching a peak at 12 hours, indi-
cating a relatively healthy pattern of disc diffusion in both po-
sitions. Unlike Fusion-1, these discs exhibited a 50% increase in
peak enhancement percentage on standing, suggesting healthy
disc diffusion.Conclusion:Our study highlights the early effects

of long fusion on the unfused intervertebral discs 5 years post-
fusion.While degeneration changes were not apparent onMRI in
either supine or standing positions, the disc immediately below
the long fusion (Fusion-1) exhibited significant alterations in
diffusion patterns and multiple endplate breaks, with a notable
reduction in disc diffusion on standing. This study is thefirst of its
kind to document diffusion pattern alterations in both supine and
standing positions in unfused lumbar segments. These findings
open up new avenues for further research in this field.

2515
P472: Positioning accuracy and facet joint
violation after percutaneous pedicle screw
placement with robot assisted vs fluoroscopy
guided technique: systematic review
and meta-analysis

Maria Ilaria Borruto1, Andrea Perna2, Calogero Velluto1,
Domenico Alessandro Santagada1, Franco Lucio
Gorgoglione2, Francesco Ciro Tamburrelli1, Luca
Proietti1

1Policlinico Universitario A Gemelli IRCSS, Rome, Italy
2Fondazione Casa Sollievo della Sofferenza, San Giovanni Rotondo,
Italy

Introduction: minimally invasive spine surgery (MISS) be-
came the gold standard for the treatment of many spinal dis-
eases. Only a few comparative studies were performed
regarding the superiority of robotic assisted (RA) surgery over
fluoroscopic guidance (FG) surgery during percutaneous ped-
icle screws (PPS) placement. Therefore, the aim of the present
study was to conduct a systematic literature review and meta-
analysis to evaluate the accuracy, and potential advantages of
RA compared with FG. Material and Methods: the present
study is a systematic literature review conducted according to
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines. The review questions were
formulated according to the PICO scheme. Forest plot was used
to present the measured outcomes. Heterogeneity between in-
cluded studies was evaluated by the χ2, while the I2 statistic was
performed to estimate the proportion of total variation among
the studies; a value higher than 50% was interpreted as sub-
stantial heterogeneity.Results: Seven studies that met inclusion
criteria were finally included in this meta-analysis. These 7
studies include: 447 patients, 228 patients (931 screws) treated
with robotic guide and 219 patients (767 pedicle screws) using
fluoroscopic guide, with a mean age of 55.2. The percentages of
clinically acceptable screws were 94.3% in the robot assisted
group and 89% in the fluoroscopic guided group. The per-
centages of non-acceptable screws were 5.7% in the robot
assisted group and 11% in the fluoroscopic guided group. We
reported statistically significant differences between the two
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groups in terms of radiographic and clinical outcomes with
longer operative times in the robotic-assisted pedicle screw
group. The robot technology should be used as a support for the
correct placement of the screws, helping the surgeon in the most
challenging screws placement for anatomical variants or in
patients with spinal deformities. Conclusion: the accuracy of
pedicle screw placement with robotic technology is higher than
with FG. In fact, the robotic approach allows significantly lower
complication rates, fewer cases of violation of the proximal
articular facet, less intraoperative exposure to radiation, even if
it requires longer surgical times than the FG technique.

2544
P473: Active exoskeleton robots in spinal
cord injury (SCI) show improved
neuroplasticity and function in mobility: a
systematic review

Ka Ioi Argus Chiu1, Mathew Gallagher2, Sarah Abbott2,
Bisola Ajayi2, Jason Bernard2, Timothy Bishop2, Darren
Lui2

1Complex Neurosurgery, St Georges University of London, London,
United Kingdom
2Complex Neurosurgery, St Georges Hospital, London, United
Kingdom

Introduction: Exoskeleton robots can be classified as active
or passive and powered or stationary; used in rehabilitation for
SCIs. Some ‘improve’ function where neuroplasticity is in-
duced whereas some focus on ‘performance’ which rehabil-
itate by repetitive movement. Newer active exoskeletons
identify electrical signals in the paralysed limbs to initiate limb
movements promoting neuroplasticity through positive
feedback. Material and Methods: A search between 2011 to
June 2023 on Pubmed Central, Pubmed, Web of Science and
Embase resulted 29 papers to be selected for the review.
Active exoskeletons include the Hybrid Assisted Limb
(HAL). Passive exoskeletons include the ReWalk, Ekso,
Hyundai Medical Exoskeleton (H-MEX), Atlante, Indego,
Lokomat, Assistive Device for Paralysed Patients (AIDER)
and HANK. All the exoskeletons are powered except for
Lokomat which is a stationary exoskeleton. Acute SCI was
defined as less than one year since injury; chronic SCI was
defined as more than one year. Ambulatory distance in the 6
minute walking test (6MWT) and ambulatory speed in the 10
metre walking test (10MWT) were outcomes of interest.
They’re further analysed based on the time since SCI.
Results:
6MWT and 10MWT with Exoskeleton: Only passive exo-
skeletons examined mobility with aid of the robot. H-Mex and
Ekso demonstrated significant improvements with 10 H-MEX
users and 3 Ekso users showing a 137.9% and 102.8%

increase in the 6MWT respectively. 10 Ekso users also showed
a 26.8% increase in the 10MWT.
6MWTand 10MWTwithout Exoskeleton: 212 patients across
5 HAL studies showed an average increase of 77.82% in the
6MWT. 4 Ekso users and 11 HANK users showed 34% and
60.1% increase in 6MWT respectively. 256 patients across 7
HAL studies showed an average increase of 116.8% in the
10MWT. Notably HANK was the only passive exoskeleton to
produce a significant increase in 10MWT with a 67.4% in-
crease in 4 patients.
6MWT without Exoskeleton for Acute and Chronic SCI: For
acute SCI, 97 HAL users in two studies and 11 HANK users in
one study showed an average increase of 82.45% and 60.1%
respectively. 137 chronic SCI patients across 3 HAL studies
showed an increase of 75%. Ekso and ReWalk demonstrated a
34% increase in 4 patients and 9.7% increase in 5 patients
respectively.
10MWT without exoskeleton for Acute and Chronic SCI: 98
acute SCI patients across 3 HAL studies showed an average
increase of 186.2%. 11 patients using HANK showed an
increase of 67.6%. One Lokomat study showed an increase of
191.9% in 31 patients. 137 chronic SCI patients across 3 HAL
studies showed an average increase of 92.4%. 4 patients using
Ekso, 7 using Lokomat and 5 using ReWalk only showed an
increase of 29.4%, 55.7% and 38.7% respectively.
Conclusion: Only HAL showed consistent improvements in
all outcome measures. HAL excelled in most areas except
6MWT for acute SCI, suggesting that active, powered exo-
skeletons show greatest improvement in function and neu-
roplasticity. Lokomat, the passive, stationary exoskeleton
demonstrated greatest improvement in the 6MWT for acute
SCI, suggesting HAL and Lokomat induce more neuro-
plasticity following rehabilitation compared to the passive,
powered exoskeletons.

2561
P474: Passive exoskeleton robots in spinal
cord injury (SCI) show greater
improvements in secondary complications: a
systematic review

Ka Ioi Argus Chiu1, Mathew Gallagher2, Sarah Abbott2,
Bisola Ajayi2, Jason Bernard2, Timothy Bishop2, Darren
Lui2

1Complex Neurosurgery, St Georges University of London, London,
United Kingdom
2Complex Neurosurgery, St Georges Hospital, London, United
Kingdom

Introduction: SCIs extend beyond mobility, impacting fac-
tors like continence and pain which can both diminish an
individual’s quality of life (QoL). Exoskeleton robots can be
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used as a rehabilitation tool to not only improve an individ-
ual’s mobility, but also help address these secondary com-
plications. Active exoskeletons can help amplify existing
cerebral signals which can promote neuroplasticity to help
address secondary SCI complications contrasting passive
exoskeletons that rehabilitate patients by repetition of
movement.Materials andMethods:A search was carried out
between 2011 to June 2023 on Pubmed Central, Pubmed, Web
of Science and Embase. 14 papers were selected for the re-
view. Active exoskeletons include the Hybrid Assisted Limb
(HAL). Passive exoskeletons includes the ReWalk, Hyundai
Medical Exoskeleton (H-MEX), Atlante, Indego, Ekso, Lo-
komat, SuitX Phoenix and Rex Bionics. We focused on
measuring continence, pain and QoL. Results: Continence: In
one HAL study, 35 patients exhibited a significant Wexner
score improvement from 8.89 to 6.51. Among 22 patients with
chronic SCI, the score reduced significantly from 9.55 to 7.05.
However, this effect was not seen in 13 patients with acute
SCI. 21 patients using the ReWalk used parts of the neuro-
genic bladder symptom score and neurogenic bowel dys-
function score to assess bladder control. Significant
improvements were observed in patients from a median of 3
(neutral) to 4 (mostly satisfied). Atlante, Ekso, Lokomat,
Indego, H-MEX and another ReWalk study did not show
statistically significant improvements in 80 patients. Pain: In
one HAL study with 19 patients, pain assessed via the neu-
ropathic pain symptom inventory showed no significant
changes. A case study with 2 patients using HAL showed
statistically significant reductions in the numerical rating scale
from 4.3 to 0.6. Among 113 patients using passive exoskel-
etons including Ekso, Atlante, Indego, ReWalk and SuitX
Phoenix there were no statistically significant improvements
in pain except for 1 patient using the ReWalk.Quality of Life:
19 patients in a HAL study analysed QoL using the Short
Form 36 (SF36) questionnaire and there was no statistically
significant changes. Another HAL study with 2 patients
showed positive changes in all domains of the SF36 with
overall a statistically significant improvement. Ekso and
ReWalk were the only passive exoskeletons that showed
significant improvements in QoL. 21 patients using the Ekso
showed significant improvements in the Short Form 12
(SF12). 10 ASIA A patients improved from 21.1 to 35 and 11
ASIA B patients improved from 26.9 to 35.7. 21 patients using
the ReWalk showed improvements in total score of the SF36
from 571 to 621 but improvements were only statistically
significant in 4 out of 8 subcategories. The H-MEX, Indego,
Rex Bionics and another ReWalk study did not show statically
improvements in QoL in 62 patients. Conclusion: Both active
and passive exoskeletons demonstrated significant improve-
ments secondary complications post-SCI. The small HAL
sample size for for pain and QoL implies potential superiority
of passive exoskeletons in these areas, suggesting that active
exoskeletons only induce limited neuroplasticity.

Spine biologics
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P475: Standarized method for lumbar fusion
techniques using P15/ABM measured by
clinical and radiological outcomes

Alberto Perez1, Diana Chavez1

1Neurosurgery, Hospitales Angeles, Ciudad de Mexico, Mexico

Introduction: Lumbar fusion as low back pain treatment
continues to be a challenge because of the multiple tech-
niques and materials available, Techniques include:
Transforaminal lumbar interbody fusion (TLIF), Lateral
lumbar interbody fusion (LLIF, XLIF, OLIF) and Anterior
lumbar interbody fusion (ALIF). Successful lumbar fusion
is associated with better clinical outcomes and it is en-
hanced and targeted through the use of bone graft mate-
rials, for example i-FACTOR Bone Graft, osteogenic cell
binding peptide P-15, bound to an anorganic bone mineral
(ABM). This peptide improves bone formation when used
in fixation devices in a targeted and limited way to the
implant surface by activating osteoblast precursor cells; by
the osteogenic, osteoinductive and osteoconductive stim-
uli. The main objective of this study is to standardize the
lumbar fusion process in the 3 techniques and achieve a
more efficient and predictable lumbar fusion, evaluating
results with radiological and clinical scales. Material and
Methods: 67 patients underwent lumbar fusion with the
use of i-factor bone graft (5cc) in three different techniques
(TLIF, LLIF, ALIF) achieving a total of 100 lumbar levels.
Radiological outcomes included fusion rates per the Lenke
scale. Clinical outcomes were evaluated via the Oswestry
Disability Index (ODI), Short Form Performance (SPF-36)
and Visual Analog Scale (VAS and VASS) for pain and
satisfaction. Results: At the moment, 44 patients com-
pleted 6 months follow up and 35 patients completed
12 months follow up with lateral lumbar radiographs and
CT scan with no differences in fusion rates between
techniques. Successful fusion was observed in 44% at
6 months and 75% at 12 months with Lenke A. Clinical
scales showed no disability at ODI, improvement at VAS
and VASS scales, absence of health restrictions at SPF-36
score since 6 months follow up. Conclusion: Volume of
bone graft used (5cc) seems to be enough to achieve fusion
on any technique. Fusion rates seems to be improved since
3 months control and continues fusion process till
12 months follow up. Fusion rates are non dependent on the
technique using p15/ABM. It is necessary to complete
12 months follow up with all patients studied to obtain
variability and validity.
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P476: Lateral decubitus anterior exposure of
the L4-5 discmaintains safety compared with
supine positioning

Nam Hunyh1, Domenic Robinson2, J. Alex Thomas3,
Aaron Buckland1

1Spine and Scoliosis Research Associates Australia, Windsor,
Australia
2St Vincent’s Hospital Kew, Kew, Australia
3Atlantic Brain and Spine, Wilmington, USA

Introduction: Anterior lumbar spinal exposure has been
traditionally performed with the patient positioned supine.
Recent advances in lateral single position surgery (LSPS)
has resulted in advocacy for anterior access to the L4-5
disc in the lateral decubitus position where trans-psoas or
anterior-to-psoas approaches may not be safe. While L5-
S1 access is well described, no series of L4-5 access in the
lateral position has been published. Methods: A retro-
spective analysis of patients undergoing anterior lumbar
spinal exposure including the L4-5 disc was performed via
chart review. Patients were classified based on the patient
positioning in which the anterior exposure was performed:
lateral decubitus (LAT) or supine (SUP). Patient demo-
graphics, surgical characteristics, intraoperative and
postoperative complications and reoperation at 30- and 90-
days were compared using independent samples t-tests and
chi-squared analysis as appropriate with significance set at
p < 0.05. Results: 129 patients with 216 levels anterior
exposure were performed that included the L4-5 disc level,
including 57 LAT patients (99 levels) and 72 SUP patients
(117 levels). LAT patients were older (66.1 vs. 52.7 yrs,
p < 0.001), but gender and BMI were similar. The mean
anterior column levels fused were significantly higher in
the LAT group (2.49 vs. 1.58, p < 0.001), but levels of
ALIF exposure (1.74 vs. 1.58, p = 0.074) and posterior
levels fused (1.42 vs. 1.16, p = 0.188) were similar be-
tween groups. The difference in anterior column levels
fused was due to concurrent LLIFs performed in the LAT
group (22.8% vs 0.0%, p < 0.001). The lateral group had a
higher proportion of patients treated for spinal deformity
(22.60% vs. 7.20%, p = 0.012). The differences in pro-
cedural characteristics reflects the higher complexity of
cases performed in the lateral position. Intraoperative
complication rates (8.90% vs. 7.10%, p = 0.803) were
similar between groups. In contrast, postoperative com-
plications (17.50% vs. 36.10%, p = 0.020) were signifi-
cantly higher in the SUP group. The rate of vascular injury
(1.80% vs. 1.40%, p = 0.857) and there was no difference
between vascular injury rates between L4-5 and L5-S1
exposure. Abdominal wall complications (1.80% vs.
4.20%, p = 0.432) were similar between groups. No

patients experienced ileus in the LAT patients, whilst it
was observed in 5.6% of SUP patients (p = 0.044). Re-
operation rates at 30-days (3.60% vs. 6.90%, p = 0.405)
and 90-days (3.60% vs. 11.10%, p = 0.115) were similar
between groups. Conclusion: Anterior exposure of the
L4-5 disc in the lateral decubitus position is safe and
reduces ileus when compared to supine exposure, despite
higher case complexity in the lateral position. Lateral
decubitus ALIF is a viable alternative to ATP and trans-
psoas approaches to the L4-5 disc for anterior column
reconstruction and LSPS.

1047
P477: Hypermagnesemia and
hyperphosphatemia associated cardiac
arrest after injection of a novel
magnesium-based bone cement in spinal
surgery: a case report

Jia Yi Loh1, Allan Dizon1, Zhixing Marcus Ling1, Lei
Jiang1, Yee Gen Lim1

1Department of Orthopaedic Surgery, Singapore General Hospital,
Singapore, Singapore

Introduction: We report a case of into pulseless electrical
activity (PEA) associated with profound hypermagnesemia
immediately after cementation of a novel magnesium-based
cement in spine surgery. Background: During T8 to T12
posterior instrumentation and decompression laminectomy for
vertebral metastasis secondary to lung cancer, a 61 year old
Chinese female developed sudden hypotension and went into
PEA immediately after injection of a novel magnesium-based
cement. Intraoperative fluoroscopic imaging did not show any
significant cement extravasation. Resuscitation using intra-
venous adrenaline with 5 doses of 1mg adrenaline 1:10,000
dilution was instituted and the patient had return of sponta-
neous circulation (ROSC) after 5 minutes. After successful
resuscitation, surgery was expedited and completed. Intra-
operative and postoperative investigations were significant for
profound hypermagnesemia and hyperphosphatemia requir-
ing diuresis. There were no echocardiographic or compu-
terised tomographic evidence of pulmonary embolism. The
patient was transferred to the surgical intensive care unit
(SICU) and remained on dual inotropic support over the next
few days. She subsequently weaned off inotropic support and
electrolyte imbalances resolved before making a full recovery.
Conclusion: This case report demonstrates the severe mag-
nesium toxicity and PEA related to the use of novel
magnesium-based cement in spine surgery. Further studies
need to be conducted to understand the potential complica-
tions related to its use and compare them to the traditional
bone cement implantation syndrome.
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P478: Safety and efficacy of autologous bone
marrow clot as a multifunctional bioscaffold
for instrumented posterior lumbar fusion: a
one-year follow-up pilot study

Giovanni Barbanti Bròdano1, Francesca Salamanna2,
Giuseppe Tedesco1, Cristiana Griffoni1, Maria Sartori2,
Paolo Spinnato3, Paolo Romeo3, Milena Fini4, Gianluca
Giavaresi2, Alessandro Gasbarrini1

1Spine Surgery
2Surgical and Technological Sciences
3Diagnostic and Interventional Radiology
4Scientific Direction, IRCCS Istituto Ortopedico Rizzoli, Bologna,
Italy

Introduction: Bone marrow aspirate (BMA) in associ-
ation to graft substitutes has long been introduced as a
promising alternative to iliac crest bone graft in spinal
fusion. However, BMA use is limited by the lack of a
standardized procedure, of a structural texture and by the
possibility of diffusion away from the implant site. Re-
cently, the potential use of a new formulation of BMA,
named BMA clot, has been preclinically described. We
report here the results of a prospective pilot clinical study
aimed to evaluating the safety and efficacy of autologous
vertebral BMA (vBMA) clot as three-dimensional and
multifunctional bio-scaffold in instrumental posterior
lumbar fusion. Material and Methods: Clinical out-
comes were evaluated by the Visual Analog Scale (VAS),
Oswestry Disability Index (ODI), and EuroQoL-5L (EQ-
5L) preoperatively and at 3 and 12 months after spinal
fusion. Bone fusion quality was evaluated at 12 months of
follow-up by Brantigan classification on radiography
(XR) imaging. Bone density was measured on computed
tomography (CT) scans at 6 and 12 months of follow up
visits and expressed in Hounsfield Unit (HU). Results:
Results show a successful degree of fusion of about 100%
(considering the levels with C, D, and E grades, Brantigan
classification) at 12-month follow-up and an increase in
bone density from 6 to 12 months follow-up. An im-
provement of quality of life and health status following
surgery, as evaluated by clinical scores (ODI, VAS, and
EQ-5L) was also observed already at 3 months follow-up.
No adverse events related to the vBMA clot were re-
ported. Conclusion: This prospective pilot study shows
the effectiveness and the safety profile of vBMA clot as
advanced bio-scaffold able to achieve posterior lumbar
fusion in the treatment of degenerative spine diseases,

laying the groundwork for a larger randomized clinical
study.

1735
P479: Interobserver reliability and intra
observer repeatability of AO Spine
classificationofosteoporotic vertebral fractures

Sushruth Raj1, Srinivasa Moolya1

1Orthopedics, Tejasvini Hospital & SSIOT, Mangalore, India

Introduction: Osteoporosis is a condition characterized by
weakened bones, making individuals more susceptible to frac-
tures. Diagnosis is based on bone mineral density criteria, and
vertebral fractures are a common consequence. In India, millions
of people have osteoporosis or low bone mass, with vertebral
fractures often going unnoticed due to their asymptomatic nature.
These fractures can lead to back pain, physical limitations, and
kyphosis. Current classification systems for vertebral fractures are
inadequate for osteoporotic cases. A German working group
developed an MRI-based AO Spine classification to address this
gap. Treatment is essential for pain relief and to prevent com-
plications. Vertebroplasty and kyphoplasty areminimally invasive
options, while open surgery may be necessary in severe cases.
This study aims to assess the reliability of the AO Spine clas-
sification system among observers, given its potential complexity.
With an aging population, the incidence of osteoporotic vertebral
fractures is expected to rise. Material and Methods: This study
was conducted at the Department of Orthopaedics in Tejasvini
Hospital & SSIOT. It focused on patients aged 45 or above for
women and 50 or above for men, who were experiencing acute
low back pain and underwent MRI scans for suspected osteo-
porotic vertebral fractures. The research employed a retrospective
and prospective observational design with a sample size of 56
patients. Three orthopaedic surgeons, each with varying years of
experience, independently evaluated the MRI images using the
AO Spine (DGOU) classification for osteoporotic vertebral
fractures. The reliability of this classification was assessed
through intraobserver and interobserver agreements using
weighted Kappa coefficients. Statistical analysis was performed
using SPSS. The study aimed to validate the classification sys-
tem’s consistency in diagnosing osteoporotic vertebral fractures.
Results: In India, approximately 50 million people suffer from
osteoporosis or low bone mass, with a 17.9% prevalence of
radiographic vertebral fractures in older adults. Vertebral fractures,
often asymptomatic, cause significant morbidity, including back
pain and kyphosis-related pulmonary issues. The absence of a
universally accepted classification system for osteoporotic ver-
tebral fractures hinders prognosis and treatment. Existing systems
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like Genant et al. and Sugita et al. are based on plain radiographs
and lack specificity. The AO Spine(DGOU) classification, based
on MRI, provides better accuracy and guides early recognition
and treatment. Intraobserver and interobserver reliability in
classifying these fractures varied, with experienced surgeons
demonstrating higher agreement. MRI is superior to plain ra-
diographs and CT scans in detecting these fractures, emphasizing
its importance in diagnosis. Anterior tension band failure can be
challenging to identify and classify. Conservative treatment, in-
cluding rest and osteoporosis management, is effective for most
fractures, with surgery considered for specific cases.Conclusion:
Osteoporotic vertebral fractures are challenging due to their di-
verse patterns. A good classification system should describe and
guide treatment. Advances in MRI improve understanding. A
useful system should be easy to use, aid communication, guide
treatment, offer prognosis, and allow outcome comparison. AO
Spine (DGOU) works well, especially among experienced ob-
servers. Better understanding can lead to improved outcomes.
MRI with STIR is valuable for diagnosis. More multicentric
research is needed to enhance the system’s use.

2385
P480: The clinical efficacy and safety of P-15
peptide enhanced bone graft in bone
regeneration: a systematic review

Barend Spanninga1, Thomay Hoelen2, Scott Johnson3,
Boyle Cheng4, Praveer Vyas5, Taco Blokhuis2,6, Paul
Willems2, Chris Arts1,2,7
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4Neurosurgery, Drexel University, USA
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6Department of Surgery, NUTRIM, Maastricht University Medical
Centre+, Maastricht, The Netherlands
7Orthopaedic Biomechanics, Department of Biomedical
Engineering,Eindhoven University of Technology, Eindhoven, The
Netherlands

Introduction: Recent bone graft advancements have focused on
supporting and enhancing host bone regeneration. The use of
growth factors is controversial with known clinical complications
and high costs. Peptides offer the potential to retain specific
biological activity without the potential risks associated with
growth factors. P-15 is a peptide found in Type I collagen which
has been found to enhance osteogenic cell attachment, prolifer-
ation and differentiation. The objective of this study was to
conduct a systematic review to determine the efficacy and safety
of P-15 peptide in bone regeneration.Materials andMethods:A

PRISMA compliant systematic review was performed. PubMed,
Embase, Web of Science and Cochrane Library were searched on
June 30, 2022 for relevant articles (search terms: Cell-binding
peptide P-15] OR P-15 OR i-FACTOR AND general surgery OR
surgical procedures, operative OR bone regeneration). Full text
English language articles considering P-15 peptide published
from 1990 were eligible. Studies including systematic bone
disease, malignancy or infection were excluded. Risk of bias of
the eligible studies was evaluated using the methodological index
for non-randomized studies tool and the ROB2.0 assessment tool
for RCTs. Results: 25 articles were included in the systematic
review. Eighteen publications focused on the application of P-15
in oral cavity procedures, next were cervical spine (n = 3), lumbar
spine (n = 3) and long bone interventions (n = 1). Most studies
displayed low bias (1-B or 2-B). All published results showed
quick bone formation and remodeling. In spine surgery, i-
FACTOR Bone Graft outperformed autograft in bone forma-
tion speed and does not show the complications reported for
growth factors. Few postoperative complications related to P-15
were reported.Conclusions:High-quality clinical evidence exists
for the safety and efficacy of P-15 in multiple surgical contexts.
Compared to autograft, bone forms faster and remodels quicker.
We conclude that i-FACTOR’s P-15 peptide is safe and effective
biomaterial resulting in a standardized bone formation reaction
with low probability for complications.

2445
P481: Predictive factors for vertebral
fracture in elderly: BMD, Calcium, Vit-D,
BALP, OC, and CTX

Kwan Ho Park1, Da Hoon Hong1, Tae Wan Kim1

1Neurosurgery, VHS Medical Center, Seoul, South Korea

Introduction: Measurement of bone mineral density (BMD) is
the gold standard for the diagnosis of osteoporosis. However, the
BMDmeasurement does not provide information on bone quality.
We report factors that predict vertebral fractures in relation to
laboratory results (BMD, calcium, Vit-D, and Bone turnover
markers (BTMs) in patients with vertebral fracture and non-
vertebral fracture groups. Material and Methods: We re-
viewed retrospectively medical records of patients who were
treated in our institution. A comparative analysis was carried out
between 58 patients with vertebral fracture (Group A) and 82
patients admitted with non-vertebral fracture (Group B). The
following predictors of vertebral fracture occurrence were ana-
lyzed: Sex, age, BMD, calcium, Vit-D and BTMs. BTMs are
divided to formation markers [serum bone-specific alkaline
phosphatase (BSAP), osteocalcin (OC)] and resorption markers
[serum C-terminal telopeptide of type I collagen (CTX).Results:
The average age of the subjects was 75.0 ± 8.2 years. The mean
BMD were 2.6 ± 1.2 in group A and 1.5 ± 1.3 in group B,
respectively. Themean serum calcium levels were 9.0 ± 0.7 ng/dL
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and 9.1 ± 0.9 ng/dL, respectively. The mean serum 1,25(OH) vit-
D levels were 15.6 ± 10.8 ng/mL and 15.8 ± 7.2 ng/mL, re-
spectively. Themean serumOC levels were 15.9 ± 8.1 ng/mL and
14.8 ± 6.5 ng/mL, respectively. Themean serumCTX levels were
0.5 ± 0.4 ng/mL and 0.4 ± 0.3 ng/mL, respectively. The mean
serumBSAP levels were 12.2 ± 5.3 mcg/L and 10.4 ± 4.3 mcg/L,
respectively. BMDof groupAwas lower than that of groupB (p <
0.05). In this study, variables such as sex, age, calcium, Vit-D,
BASP, OC, and CTX showed no differences between the 2
groups. Conclusion: In Korean elderly population, BMD of
patients with vertebral fracture showed significant difference from
that of no vertebral fracture group. The occurrence of vertebral
fracture is mainly related to lower BMD than another laboratory
findings. It is important to prevent vertebral fractures by main-
taining and normalizing BMD.

Surgical complications

92
P482: Disparities in postoperative outcomes
by insurance status following elective spine
surgery: a systematic review andmeta-analysis

Neerav Kumar1, Izzet Akosman1, Richard Mortenson2,
Grace Xu3, Abhinav Kumar4, Troy Amen5, Mitchell S.
Fourman6, Ibrahim Hussain7

1Weill Cornell Medical College, New York, USA
2Duke University, Durham, USA
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4Stanford University, Palo Alto, USA
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6Orthopaedic Surgery, Montefiore Medical Center, Bronx, USA
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Introduction: With increasing evidence demonstrating adverse
outcomes for government insured patients following spine surgery,
the expanding disparity between the care of privately and gov-
ernment insured patients is concerning. However, no pooled
analyses have previously characterized differences in post-
operative outcomes among patients with varying insurance
types. The purpose of our review is to use an AI-assisted review
platform to assess the effects of insurance status on postoperative
outcomes following elective spine surgery. Material and
Methods: A comprehensive literature search of PUBMED,
MEDLINE(R), ERIC, and EMBASE was performed using a
semi-automated cloud-based platform. 25 meta-analyses were
performed to calculate pooled incidence rates and odds ratios for
each outcome: 90-day readmission, non-routine discharge (NRD),
extended length of stay (LOS), any complication (surgical and
medical), and all medical complications. For each of these five
outcomes, meta-analyses of the following comparisons were
performed: (1) private versus government (Medicaid, Medicare,

Veterans Affairs, Managed Care, and Triwest) insurance; (2) sub-
analysis comparingMedicaid to private insurance; (3) sub-analysis
comparing Medicare to private insurance; (4) Medicare versus
Medicaid; and (5) Medicare versus non-Medicare (private and
other government). Results: 38 studies (5,018,165 total patients)
were included. Compared to private insurance, patients with
government insurance had an increased incidence of 90-day re-
admissions (OR 1.84, p < 0.0001), NRD (OR 4.40, p < 0.0001),
extended LOS (OR 1.82, p < 0.0001), post-operative complication
(OR 1.61, p < 0.0001), and any medical complication (OR 1.93,
p < 0.0001). These differences persisted across outcomes in sub-
analyses comparing Medicare or Medicaid to private insurance.
Similarly, across all examined outcomes, Medicare patients had a
higher risk of experiencing an adverse event compared to non-
Medicare patients. Compared to Medicaid patients, Medicare
patients were only more likely to experience NRD (OR 2.68, p =
0.0007). Conclusion: Patients with government insurance have a
greater likelihood of morbidity across several peri-operative
outcomes. Additionally, Medicare patients fare worse than non-
Medicare patients across outcomes, potentially due to age-based
factors. These results warrant further granular analyses evaluating
clinical and socioeconomic factors associated with suboptimal
outcomes for government-insured patients. Based on our results,
directed measures should be taken to ensure that underinsured
patients receive equal access to resources and quality care.

191
P483: Does the choice of chemoprophylaxis
affect the prevention of deep vein thrombosis
in lumbar fusion surgery? A systematic review
of literature

Sathish Muthu1,2, George Mavrovounis3, Stipe
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Knowledge Forum Degenerative12
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Introduction: To date, the available guidance on venous throm-
boembolism (VTE) prevention in elective lumbar fusion surgery is
largely open to surgeon interpretation and preference without any
specific suggested chemoprophylactic regimen. This study aims to
comparatively analyze the incidence of deep vein thrombosis
(DVT) and pulmonary embolism (PE) with the use of commonly
employed chemoprophylactic agents such as unfractionated heparin
(UH) and lowmolecularweight heparin (LMWH) in lumbar fusion
surgery. Methods: An independent systematic review of four
scientific databases (PubMed, Scopus, clinicaltrials.gov, Web of
Science) was performed by two authors to identify relevant articles
in adherence to the preferred reporting in systematic reviews and
meta-analysis (PRISMA) guidelines. Studies reporting on DVT/PE
outcomes of lumbar fusion surgery in adult patients with UH or
LMWH chemoprophylaxis were included for analysis. Analysis
was performed using the Open Meta[Analyst] software. Results:
Twelve studies with 8495 patients were included in the analysis. A
single-armmeta-analysis of the included studies found an incidence
of DVT 11.80 (95%CI [6.40% - 17.10%]) and 1.30% (95%CI
[0.50% - 2.10%]) with LMWH and UH respectively. Both the
chemoprophylaxis agents prevented PE with a noted incidence of
0% (95%CI [0% - 0.10%]) and 0.40% (95%CI [0% - 0.90%]) with
LMWH and UH respectively. The risk of bleeding-related com-
plications with their usage was 0.20% (95% CI [0.10% - 0.30%]).
Conclusion: Both LMWH and UH are effective in reducing the
overall incidence of DVT/PE, but there is a paucity of evidence
analyzing the comparative effectiveness of the chemoprophylaxis
regimens in lumbar fusion procedures. The heterogeneity in data
prevents any conclusions, as there remains an evidence gap. We
recommend future high-quality RCTs to investigate in this regard to
help develop recommendations on thromboprophylaxis usage.

224
P484: Hardware failure in spinal tumor
surgery: a hallmark of longer survival?
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Introduction: The incidence of spinal tumors is increasing, and
surgical interventions for spinal tumors are becoming more
common. Instrumentation failure in spine tumor surgery is a
common reason for a revision operation.With recent surgical and
medical advances, patient survival is expected to increase, which
will demand a better understanding of the hardware longevity. A
fusion is not always feasible in the setting of metastatic disease,
which will mean that hardware will have to potentially withstand
physiological stresses for life. The objective of this study was to
investigate risk factors for instrumentation failure requiring re-
vision surgery in patients with spinal tumors. Material and
Methods: This was a retrospective cohort from a single tertiary
care specialty hospital from January 2005 to January 2021, for
patients with spinal primary or metastatic tumors who underwent
surgical intervention with instrumentation. Demographic and
treatment data were collected and analyzed. Kaplan-Meier
analysis was performed for overall survival, and separate uni-
variate and multivariate regression analysis was performed.
Results: A total of 351 patients underwent surgical intervention
for spinal cord tumor, of which 23 experienced instrumentation
failure requiring revision surgery (6.6%). Multivariate regression
analysis identified pelvic fixation (OR = 10.9), spinal metastasis
invasiveness index (OR = 1.11), and survival of greater than 5
years (OR = 3.6) as significant risk factors for hardware failure.
One- and five-year survival rates were 57% and 8%, respectively.
Conclusion: Instrumentation failure after spinal tumor surgery is
a common reason for revision surgery. Our study suggests that
use of pelvic fixation, invasiveness of the surgery, and survival
greater than 5 years are independent risk factors for instru-
mentation failure.

316
P485: Knotless tailless running subcuticular
skin closure using non-barbed monofilament
suture may reduce the risk for surgical site
infection in posterior spine surgery

Philip Hanna1, Valerie Kiers2, Saechin Kim1
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Introduction: Surgical site infections (SSIs) can add significant
costs to patient care as well as societal and personal costs. SSI can
start prior to or after the wound closure. For the latter, the infection
most likely occurs through the incision. Optimal surgical wound
skin closure method would provide good cosmesis while mini-
mizing the risk for SSI. Subcuticular running wound closure with
non-barbed absorbable sutures is often used in spine surgery. Two
common methods of managing the ends of the sutures are buried
knots or tails/knots outside the skin. Suture reactions seenwith both
methods and loss of wound closure tension seen with tails/knots
outside the skin can increase the risk for wound breakdown. Our
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hypothesis is that a knotless tailless subcuticular closure (KT)
method that maintains wound closure tension reduces this risk and
decreases the rate of return to the operating room (ROR) because of
SSI.Materials andMethods:After IRB approval, a retrospective
review of billing and hospital records was used to obtain all
surgeries performed by spine surgeons in a department of a tertiary
referral center. Inclusion criteria were posterior cervical, thoracic,
and lumbar spine surgery and running subcuticular wound closure
using non-barbed absorbable sutures. Exclusion criteria were
previous infection in the same site, oncologic surgery, and per-
cutaneous screws, and less than 3 months of follow up (f/u).
Rotating residents, fellows, and advanced practitioners in the de-
partment help close the surgical wound in layers. Since 2014, the
senior author has used a novel KT method in which the suture
tension is maintained by running overlapping stitches at the ends of
the incision and the ends of the suture are cut at the skin once the
subcuticular closure is completed, resulting in a knotless tailless
closure. We compared rates of ROR for SSI within one year of the
index surgery between cases done by the senior author between
2014 and 2021 using the KT method (KTG) and by other spine
surgeons in the department in 2018 (CG) when only the senior
author was using this KT method. Patient demographics, medical
and surgical history, and ROR rates were compared between the
two groups. Results: No differences were seen in demographics,
BMI, smoking or diabetes history, history of previous surgery in the
same site or the number of levels fused per case betweenKTG (n =
268) and CG (n = 559). There were statistically more instrumented
cases in KTG (174/268 = 65%) than CG (201/559 = 36%) (p <
.0001) that would increase the risk for SSI in KTG. The rate of
ROR for SSI in KTG (1/268 = 0.4%) was less than that in CG (22/
559 = 4%) and the difference was statistically significant (p =
.0035). Discussion: Our current study shows a statistically lower
rate of ROR for SSIwhen the describedKTmethod is used to close
the wound with running subcuticular closure in posterior spinal
surgery. We believe that the risk is decreased because the described
KT method avoids suture reactions due to buried knots or knots/
sutures outside the skin while maintaining wound closure tension
better than tails left outside the skin.

387
P486: Is low regional Hounsfield Units of
screw trajectory being one of the risk factors
of hardware failure after posterior cervical
fusions with instrumentation?
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Introduction: For patients with multilevel degenerative
cervical myelopathy, laminectomy and posterior cervical fu-
sions (PCFs) with instrumentation are widely accepted
technique for symptom relief. However, hardware failure is

not rare which results in neck pain or even permanent neu-
rological leision. The prevalence of hardware-related com-
plications of laminectomy and posterior cervical fusions
(PCFs) with instrumentation are lack of in-depth study. This
study aims to investigate risk factors of hardware failure after
laminectomy and posterior cervical fusions (PCFs) with in-
strumentation in patients with degenerative cervical mye-
lopathy. Material and Methods: Fifty-six patients who
underwent laminectomy and posterior cervical fusions (PCFs)
with instrumentation between January 2019 and January 2021
were included in a single institution. Patients were divided into
the hardware failure group (n = 14) and no hardware failure
group (n = 42). The sex, age, screw density, end vertebra (C7
or T1), cervical sagittal alignment parameters (C2-C7 lordosis,
C2-C7 sagittal vertical axis, T1 slope, CL correction), and
regional Hounsfield units (HU) of screw trajectory, com-
morbity of osteoporosis were collected and compared between
the two groups. Results: There were no significant statistical
differences in general information (age, gender, follow-up
period) of patients between the two groups. The differences
of fixation levels and screw density between the two groups
were not statistically significant (p > 0.05). The failure rate of
the fixation endpoint at T1 was lower than that at C7 (9% vs.
36.3%) (p < 0.05). The regional HU of pedicle screw (PS) and
lateral mass screw(LMS) in failure group were lower than the
ones of no failure group (PS: 267 ± 45 vs. 368 ± 43; LMS: 308
± 53 vs. 412 ± 41) (p < 0.05). The saggital alignment pa-
rameters did not show significant differences between the two
groups before surgery and at final follow-up (p > 0.05). The
hardware failure rate in cases without osteoporosis was lower
than that in cases with osteoporosis (14.3% vs. 57.1%) (p <
0.05). Conclusion: Hardware failure was not uncommon after
laminectomy and PCFs with instrumentation in patients with
degenerative cervical myelopathy. Osteoporosis, fixation
ended at C7, and low regional HU of screw trajectory were the
independent risk factors.
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P487: In lumbar posterior decompression
surgery, is there a change in postoperative
pain with the number of surgical vertebrae?
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Introduction: Postoperative pain has been shown to affect
patient satisfaction and treatment efficacy. Moreover, it is clear
from previous reports that postoperative pain in spine surgery
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is one of the most intense among various surgical procedures.
However, few reports have examined whether there is a
difference in postoperative pain depending on the number of
intervertebral segments operated on. In this study, we in-
vestigated whether differences in the number of intervertebral
spaces are related to the intensity of postoperative pain in
lumbar posterior decompression surgery. Material and
Methods: A total of 129 patients underwent consecutive
lumbar posterior decompression surgeries (longitudinal split
spinous process widening) at our hospital from January 2020
to August 2022. Pain was evaluated preoperatively, 1.3.6
hours postoperatively, and 1.2.3.7 days postoperatively using
the Numerical Rating Scale (NRS). Postoperative pain
management consisted of IV-PCA and multimodal analgesia
with acetaminophen plus pentazocine time IV. The number of
patients who required rescue due to postoperative pain was
also compared.Results: 76 males, 53 females, mean age: 64,4
years, by number of decompressed intervertebral spaces: 1
intervertebral space: 46 cases, 2 intervertebral spaces: 54
cases, 3 or more intervertebral spaces: 29 cases. Preoperative
pain (NRS): 7.1/7.8/ 7.8/ 7.8 (1 intervertebral/ 2 intervertebral/
3 or more intervertebral), 1h postoperative: 3.9/3.2/4.7, 6h
postoperative: 2.8/2.3/2.4, 1d postoperative: 4.4/4.6/5.1, 3d
postoperative: 3.6/3.4/3.6, 1w postoperative: 2/2.1/2. Results
showed that at any time There was no significant difference in
NRS values. The number of cases requiring rescue due to
postoperative pain was 5/4/5. No significant difference was
found between the number of cases used. Discussion: Post-
operative pain has been reported to be a factor in chronic low
back pain and is associated with decreased patient satisfaction.
Postoperative pain in spine surgery is severe, and it is often
difficult to improve the pain. It is conventionally thought that
the greater the intraoperative invasiveness, the greater the
postoperative pain in proportion to the invasiveness, but in the
present study, no relationship was found between the number
of surgical vertebral segments and postoperative pain. Even if
the decompression is performed on a single vertebra, the
patient feels and expresses pain in the same way as with
multiple vertebrae. Therefore, aggressive postoperative pain
management is necessary regardless of the number of inter-
vertebral spaces. However, the number of cases is small, and
further studies with a larger number of patients are needed.
Conclusion: There was no significant difference in the
number of operated vertebrae and postoperative pain intensity
in lumbar posterior decompression surgery.

427
P488: Bispectral EEG to predict delirium
after spine fracture in older adults

Elisabeth Martin1, Aspen Miller2, McKenzie Temperly1,
Steele McCulley2, Alex Coffman2, Michael Willey2,
Catherine Olinger2

1Carver College of Medicine
2Department of Orthopaedics and Rehabilitation, University of
Iowa, Iowa City, USA

Introduction: Delirium is a frequent and serious complication
among older patients with spine fracture. Negative conse-
quences of delirium such as medical complications, prolonged
skilled nursing facility admission, and mortality can be miti-
gated with early detection. Screening questionnaires to detect
delirium are available; however, their effectiveness declines
when implemented in busy hospital workflows. Bispectral
electroencephalography (BSEEG) is an objective point-of-care
test previously validated to detect onset of delirium in older
hospitalized adults. Its simplified 2-measurement-lead place-
ment and rapid, hands-off measurement make it an attractive
alternative to traditional questionnaire-based methods. The aim
of this study is to evaluate the effectiveness of BSEEG as a
delirium screening tool for older adults with spine fracture. We
hypothesize that the BSEEG can effectively predict delirium in
this population.Material andMethods: Patients over 50 years
with spine fracture were prospectively enrolled fromUniversity
of Iowa Hospitals & Clinics. Patients were excluded if they
were non-English speaking, had an active psychotic disorder, or
were on a ventilator. Baseline demographics were recorded
including age, sex, and Charlson Comorbidity Index. Baseline
cognitive function was measured using the Mini-Mental State
Examinations (MMSE). Delirium was assessed clinically using
the 3-Minute Diagnostic Interview for Confusion Assessment
Method (3D-CAM) twice daily. BSEEG measurements were
collected twice daily for up to 6 days of hospital admission and
compared to a previously established power spectral density
ratio threshold to determine a binary delirium prediction.
Statistics were executed with GraphPad. This study was ap-
proved by IRB.Results: 18 subjects were enrolled in the study.
The subject demographics are as follows: 44% female, age 73.4
± 11.6, and 100% white/non-Hispanic. 5/18 subjects (33%)
experienced delirium. Nutritional status and baseline cognition
are not significantly different for patients who did and did not
experience delirium. The following preliminary performance
metrics were determined for the device: sensitivity = 0.21,
specificity = 0.5, positive predictive value = 0.60, and negative
predictive value = 0.15. Conclusion: Results are limited by
sample size and pending enrollment of 49 subjects for sufficient
power. Preliminary results do not support the conclusion that
BSEEG is an effective method of predicting delirium in older
adults with spine fracture. Ongoing enrollment is needed to
determine if BSEEG can effectively detect delirium for this
population. If effective, bispectral encephalography would
provide a simple, novel, and objective screening tool for de-
lirium in patients with spinal fracture. Effectively identifying
patients at risk for delirium would allow the healthcare team to
prevent negative effects such as medical complications, ex-
tended admission, and skilled care after discharge for older
adults with spinal fracture.
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P489: Lumbar fusions in patients with sickle
cell disease: a propensity-matched analysis of
postoperative complications
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Patel1, Hannah Shelby1, Brandon Gettleman4, Emily
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1Keck School of Medicine of USC, Los Angeles, USA
2Orthopaedic Surgery,Keck School of Medicine of USC, Los
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3Orthopaedic Surgery, Harbor-UCLA Medical Center, Los Angeles,
USA
4Orthopaedic Surgery, University of South Carolina School of
Medicine, Columbia, USA

Introduction: Sickle cell disease (SCD) is an inherited hemo-
globinopathy that confers considerable perioperative risks.
Lumbar spinal fusions can impose high physiological demands
that precipitate further adverse outcomes in this population. This
study therefore compares postoperative complications across
patients with and without SCD undergoing one to three-level
lumbar fusion for degenerative pathologies. Material and
Methods: Patients who underwent one to three-level lumbar
fusion for degenerative lumbar pathologies from 2010-2021 were
identified using the PearlDiver database. Patients with sickle cell
trait, previous lumbar surgery, preoperative opioid use, deformity,
trauma, malignancy, infection were excluded. Patients were
separated into 1) SCDor 2) non-SCD and propensity-matched 1:1
for age, sex, elixhauser comorbidity index (ECI), surgical ap-
proach, and various comorbidities. Chi-squared analysis and
Mann-Whitney-U were conducted to separately compare com-
plications by single- and multi-level procedures. Results:
Propensity-score matching identified 1,934 SCD and 2,111 non-
SCD patients who underwent single-level fusion and 2,094 SCD
and 2,111 non-SCD who underwent multi-level fusion. Across
single-level fusions, SCD had significantly higher risk of neu-
rovascular complications (OR: 16.10; 95%CI: 12.85-20.17; p <
0.001), short-term complications (OR: 2.33; 95%CI: 2.05-2.66;
p < 0.001), venous thromboembolism (OR: 1.71; 95%CI: 1.19-
2.45; p = 0.004), myocardial infarction (OR: 2.26; 95%CI: 1.42-
3.60; p = 0.001), pneumonia (OR: 1.37; 95%CI: 1.04-1.82; p =
0.032), and UTI (OR: 1.44; 95%CI: 1.16- 1.79; p = 0.001). SCD
patients additionally demonstrated increased opioid usage at 1-
(OR: 1.34; 95%CI: 1.18-1.52; p < 0.001), 6- (OR: 1.26; 95%CI:
1.02-1.56; p = 0.033), and 12-months (OR: 1.46; 95%CI: 1.07-
1.97; p = 0.018). In the setting of multi-level fusions, SCD carried
higher risk for neurovascular complications (OR: 11.27; 95%CI:
9.21-13.79; p < 0.001), short-term complications overall (OR:
2.12; 95%CI: 1.85-2.41; p < 0.001), pneumonia (OR: 1.42; 95%
CI: 1.09-1.85; p = 0.010), and UTI (OR: 1.45; 95%CI: 1.20-1.76;
p < 0.001). Opiate use at one (OR: 1.23; 95%CI: 1.09-1.39; p =
0.001) and six months (OR: 1.32; 95%CI: 1.08-1.62; p = 0.009)

were significantly greater in patients with SCD across multi-level
procedures. Conclusion: Patients with SCD undergoing lumbar
spine fusion for degenerative pathologies demonstrate higher
risks for coagulopathic, ischemic, and infectious-related com-
plications, compared to matched, non-SCD patients. Despite
excluding patients with preoperative opioid use, patients with
SCD were at greater risk for long-term opioid utilization, high-
lighting the need for specialized and interdisciplinary care to
adequately meet the needs of this patient population. As such,
awareness of the unique complication risks in patients with SCD
may help guide spine surgeons in refining perioperative man-
agement strategies to optimize outcomes in this demographic.
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P490: Revision surgery is associated with
highly increased length of stay in posterior
spinal fusion surgery
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Introduction: We examined a collective of posterior thor-
acolumbar spinal fusion surgery up to 4 segments in order to
detect significant factors for increasing length of stay (LOS).
Material and Methods: We analyzed 223 patients with the aim
to detect factors having a significant impact on the LOS. The
investigated factors were: dural tear, previous local surgery, re-
vision surgery during hospital stay, BMI (BodyMass Index), age,
sex, ASA-grade (American Society of Anesthesiologists), dia-
betes mellitus, preoperative anticoagulation and number of seg-
ments. Univariate testingwas performedwith theMann-Whitney-
U-Test. Multivariate testing comprised linear regression analysis.
Results: The mean LOS was 11.9 d (5-51d ± 6.1d). Mann-
Whitney-U-Testing revealed the factors revision surgery (p <
0.0001; without revision surgery LOS 10.3d, with revision sur-
gery LOS 19.3d), dural tear (p = 0.018; without dural tear LOS
11.6d vs with dural tear LOS 13.8d), age (p = 0.00052; < 64 years
LOS 10.7d vs ≥ 65 years LOS 13.3d), ASA Grade (p = 0.043;
ASA 1+2 LOS 10.8d vs ASA 3 LOS 13.6d), anticoagulation
medication (p = 0.038; no anticoagulation LOS 11.6d vs anti-
coagulation LOS 13.5d) and the number of levels of surgery (p <
0.0001; 1 or 2 levels LOS 11.2d vs 3 or 4 levels LOS 13.9d) as
significant factors associated with increased length of stay. In
linear regression analysis revision surgery (unstandardized B 9.5;
p < 0.0001; 95% CI 7.6 - 11.5) and number of levels of surgery
(unstandardized B 2.0; p = 0.017; 95% CI 0.4-3.7) remained
significant factors which predicted a higher LOS (R Square: 0.45,
Durbin-Watson 1.65).Conclusion: Both, revision surgery during
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the initial hospital stay and the number of levels of surgery have
an effect on the LOS in posterior thoracolumbar spinal fusion
surgery up to 4 segments.

677
P491: Lateral lumbar interbody fusion at
L4-5 has a low rate of neurologica,
psoas-related and abdominal complications
in appropriately selected patients when
utilising a standardised surgical techniques
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Introduction:This study aims to reassess the rate of neurological,
psoas-related and abdominal complications associated with L4-5
lateral lumbar interbody fusion (LLIF) with standardised pre-
operative assessment and procedural technique. Material and
Methods: A multi-centre retrospective cohort review of con-
secutively enrolled patients that underwent LLIF including the
L4-5 disc level by 7 surgeons at 7 institutions in 3 countries over a
5-year period was performed. Patient demographics, procedural
characteristics, reoperations and complications, including femoral
and non-femoral neurapraxia, thigh pain, hip flexor weakness and
abdominal complications were analysed. Neurological and psoas-
related complications were attributed to LLIF or posterior in-
strumentation and presence of persistent symptoms determined at
1-year postoperatively. Results: In total, 517 patients were in-
cluded with a mean age of 65.0 ± 10.3 years and BMI of 29.2 ±
5.5 kg/m2. A mean 1.2 ± 0.6 levels were fused with LLIF and 1.6
± 0.9 posterior levelswere fused. Femoral neurapraxia occurred in
1.2% of patients, of which 0.8% were LLIF-related and 0.4%
persistent at 1-year postoperatively. Non-femoral neurapraxia
occurred in 1.9% of patients, 0.2% were LLIF-related and 1.0%
persistent at 1-year. All LLIF-related neurapraxias resolved by 1-
year. Thigh pain was experienced in 6.2% of patients, 6.0% were
LLIF-related and 0.6% were persistent at 1-year. Hip flexor
weakness occurred in 2.7% of patients, 1.6% were LLIF-related
and 0.6% were persistent at 1-year. No patients experienced
bowel injury, 0.6% experienced intraoperative vascular injury (not
LLIF-related) and 1.0% experienced ileus. Reoperations occurred
in 1.2% of patients within 30-days, 6.8% within 90-days and
7.7% within 1-year postoperatively.Conclusion: LLIF involving

the L4-5 disc level has a low rate of persistent neurological, psoas-
related and abdominal complications in appropriately indicated
patients and maintaining standardised surgical technique.
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P492: Postoperative ketamine may increase
risk of venous thromboembolism in chronic
opioid users after spine surgery
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Introduction: Venous thromboembolism (VTE) is a serious ad-
verse event that affects anywhere from 0.29 – 31% of patients after
spine surgery. Risk factors and prophylaxis have been well-
characterized in other specialty fields of orthopaedics, specifi-
cally hip and knee arthroplasty, but research is not as robust in
spine. Although numerous risk factors for VTE exist in the liter-
ature, little exists on the impact of opioid use and postoperative pain
management on VTE risk. Opioid use is especially prevalent in
patients undergoing spine surgery, with at least 20% of patients
reporting taking opioids leading up to surgery. Although recent
literature has shown perioperative ketamine can reduce opioid
consumption postoperatively, there is scarce literature on postop-
erative ketamine use and its impact on complications after spine
surgery. The aim of this study was to assess the risk of VTE in
chronic opioid users undergoing spine surgery, particularly those
who received postoperative ketamine for pain management.
Material and Methods: After Institutional Review Board ap-
proval, we conducted a structured query language (SQL) search to
identify patients with diagnosis of venous thromboembolism
(VTE) after spine surgery from 2017-2021 at a single, urban,
tertiary care center. Chart review was performed to confirm patient
demographics, surgical details, surgical outcomes, and postoper-
ative ketamine use. Opioid usewas identified using the Prescription
Drug Monitoring Program (PDMP) for each patient. Chronic
opioid users were defined as having > 182 days or > 9 opioid
prescriptions prescribed in the 12 months before surgery, following
guidelines from the CDC and other recent spine literature. Sta-
tistical analysis was performed to compare patients with VTE after
spine surgery to patients without VTE. A 3:1 propensity match of
the two groups was then performed utilizing age, BMI, race, sex,
and levels fused. Results: 328 total patients were identified with
complete PDMP and postoperative ketamine data, including 33
patients with confirmed VTE after spine surgery. Patients in the
VTE group had significantly longer operating room times (258 vs.
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192 minutes, p = 0.009) than patients in the no VTE group.
Additional surgery (1.36% vs. 9.09% p = 0.025) and takeback for
infection (0.68% vs. 9.09%, p = 0.008) were also significantly
associated with the VTE group. Bivariate analysis of postoperative
ketamine use found significant association with VTE occurrence
after surgery (15.2% vs. 4.07%, p = 0.019). Chronic opioid users
were similarly distributed between the VTE and no VTE group
(36.4% vs. 24.1%, p = 0.184). After matching, postoperative
ketamine (6.06% vs. 15.2%, p = 0.141) and chronic opioid users
(25.3% vs. 36.4%, p = 0.314) were found to be similar between the
VTE and noVTE groups.Conclusion:Recent alternativemethods
of postoperative pain management, including ketamine, have be-
come increasingly popular in attempts to reduce postoperative
opioid consumption. Our study found that postoperative ketamine
may have unintended effects on outcomes, such as a potential
increase in the risk of VTE after spine surgery.

744
P493: Risk factors for wound-related
complications following spine surgery for
primary and metastatic spine -
Systematic review

Amir Khadmy1
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Introduction: Wound-related complications commonly occur
following spine surgery and can lead to significant morbidity and
mortality. The purpose of this systematic reviewwas to identify the
risk factors for wound-related complications following spine
surgery for primary and metastatic spine tumors. Material and
Methods:A systematic literature search was conducted to identify
studies that investigated the risk factors for wound-related com-
plications following spine surgery for primary and metastatic
spine. The search was conducted PubMed, Embase, and Cochrane
databases was conducted for all retrospective studies published
between 2013 and 2023 that included the keywords "metastatic
spine," "spine," "surgical site infection", "tumor", "surgery",
"metastatic tumor,", "wound complications", and "retrospective
study". Studies were excluded if they were systematic reviews,
case reports, or did not report on risk factors for wound-related
complications. A total of 25 studies were included in the review.
Results:
The most common risk factors for wound-related complica-
tions were:

· Obesity (odds ratio (OR) 2.2, 95% confidence interval
(CI) 1.4-3.5)

· Diabetes (OR 1.7, 95% CI 1.1-2.7)
· Smoking (OR 1.4, 95% CI 1.1-1.8)
· Preoperative wound infection (OR 4.2, 95% CI 2.0-8.9)
· Emergency surgery (OR 1.6, 95% CI 1.1-2.3)
· Operation time > 3 hours (OR 1.4, 95% CI 1.1-1.8)

Conclusion: The findings of this systematic review suggest
that obesity, diabetes, smoking, preoperative wound infection,
emergency surgery, and operation time > 3 hours are the most
important risk factors for wound-related complications fol-
lowing spine surgery for primary and metastatic spine tumors.
These findings can be used to help identify patients at high risk
for wound complications and to develop strategies to prevent
these complications.
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Introduction: Common thoracolumbar junction fractures often
necessitate surgical treatment to stabilize and restore spinal
anatomy, aiming for improved outcomes. Sepsis is one of the
most serious complications of spinal surgery in terms of patient
health status and clinical outcomes. It complicates 3.1% of all
spine surgeries. Several factors including patient’s history, type
and duration of the surgery were reported as predisposing factors.
We aim to evaluate the incidence of sepsis in patients treated
surgically with posterior fusion instrumentation and to identify the
risk factors. Material and Methods: A retrospective study in-
cluding patients with thoraco-lumbar junction fractures treated
surgically with posterior fusion instrumentation between January
2010 and January 2020. We recorded socio demographic data,
hospital stay, operative delay, technique, and duration of the
surgical procedure. The neurological statuswas assessed using the
Frankel-ASIA score. We evaluated the risk factors of sepsis in
thoraco-lumbar junction fractures. Results: One hundred twenty
patients were included with a mean age of 48.39 ± 14 years.
Gender Ratio was 1.6. Surgical treatment was complicated with
sepsis in 6 patients (4 females 2 males). All the cases were early
sepsis. The organism causing the infection was identified in all
cases. Patients with higher BMI were found to be prone de
develop more sepsis with statistical significance (p = 0.01).
Multivariate logistic regression analysis identified only one risk
factor: diabetes (Ratio Odds = 1.7 CI 95% [0.02 -0.514]). The
incidence of sepsis was associated with the BMI (r = 0.02).
Neurological deficit (r = 0.409), Frankel-Asia score (r = 0.545),
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hospital stay (r = 0.593), operative delay (r = 0.104) and operative
duration (r = 0.09) were not associated with infection. With re-
gards to the operative technique, infectionwas not associatedwith
the different procedures such as laminectomy (r = 0.05), bone
grafting (r = 1,055). Furthermore, intra canalar fragments (r =
0.45), vertebral dislocations (r = 0.689) and articular fracture (r =
0.79) didn’t seem to increase the risk for sepsis. Conclusion:
Post-operative wound infection is a significant complication of
posterior spine surgery. This causes distress for both patients and
surgeons alike. Surgical site infections in spine surgery remain a
significant cause of morbidity and prolonged hospitalization. The
review of the literature reported that uncontrolled diabetes, spine
instrumentation and long duration of surgery are significant risk
factors for surgical site infection. In our study, diabetes and
obesitywere themost reported risk factors. Prevention and control
of patient’s comorbidities are the first steps to reduce the incidence
of sepsis.
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P495: Anterior thoracic surgery -
Transpleural versus retropleural approach
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Question: There are several possible approaches for anterior
surgery of pathologies of the thoracic spine. The lateral trans-
pleural approach is very important because it enables direct access
to the spine and can be performedminimally invasively as a mini-
thoracotomy, however, perioperative problems have been re-
ported with this approach. This prospective study was conducted
to clarify whether the retropleural approach has any advantages
over the transpleural approach in a lateral thoracotomy.Method:
A total of 60 patients (30 per group) were included in the study.
Inclusion criteria were: fractures, tumors, monosegmental spon-
dylodiscitis in T5 to T12 with an indication for anterior stabili-
zation following prior posterior instrumentation. Exclusion
criteria were multisegmental pathologies, deformities, and pre-
vious ipsilateral pulmonary/thoracic operations. The approach
was via a lateral mini-thoracotomy for all patients. A retropleural
approach was used for the patients in group 1; transpleural ap-
proach in group 2. The follow-up observation period was
12 months and 51 (25/26) patients were available for follow-up.
In addition to intra- and perioperative parameters, validated
measuring instruments were used.Results: In group 1, injuries of
the parietal pleura occurred in two patients. These patients were
fitted with a Bülau drain post-operatively, as were all patients in
group 2. The mean operation time was shorter in group 1. In
group 2, post-operative pneumonia occurred in two patients; a
clinically relevant pleural effusion required aspiration in six cases.

Atelectasis was detected in the postoperative chest X-ray in two
patients in group 2. In one patient in group 1, an extrapleural
seroma required aspiration. The mean hospital stay was one day
shorter in group 1 than in group 2. After 12months, there were no
significant differences between the two groups in the constant
results of the measuring instruments. Conclusions: In a lateral
mini-thoracotomy, a retropleural approach is a viable alternative
to a transpleural approach. Aside from advantages during surgery,
there were significantly fewer postoperative pulmonary compli-
cations. This is also reflected in the reduction of the hospital stay.
No significant difference between the two groups was found after
12 months. This correlates with available data in literature.
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Introduction: To identify the failure rates of individual
methods of decompression-only procedures to aid in the se-
lection of the best possible method to achieve decompression
that works the best in the hands of a given surgeon. Methods:
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An independent systematic review of four scientific databases
(PubMed, Scopus, clinicaltrials.gov, Web of Science) was
performed to identify relevant articles as per the preferred re-
porting in systematic reviews and meta-analysis (PRISMA)
guidelines. Studies reporting on failure rates of decompression-
only procedure for degenerative lumbar spondylolisthesis were
included for analysis. Analysis was performed using the Open
Meta [Analyst] software. Results: The overall failure rate of
decompression-only procedure 9.1% (95% CI [6.5, 11.7]).
Further, open decompression had the highest failure rate of
10.9% (95% CI [6.5, 11.7]), while micro-endoscopic decom-
pression had the least failure rate of 6.7% (95% CI [2.9, 10.6]).
Similarly, the highest failure of 15.4% (95% CI [9.4, 21.4]) was
noted at 2 years while the least failure of 5.8% (95% CI [-7.0,
18.6]) was noted during the first year following surgery. Single
level decompression had a failure rate of 10.5% (95% CI [7.1,
13.9]), while multi-level decompression recorded a failure rate
of 6.2% (95% CI [2.8, 9.5]). Conclusion: High-quality evi-
dence on the decompression-only procedure for degenerative
spondylolisthesis is limited. The decompression-only procedure
had an overall failure rate of 9.1% with open decompression
approach resulting in the highest failure rates compared to other
minimally invasive approaches.
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Introduction: Symptomatic spinal epidural hematoma
(SSEH) is one of the most devastating complications after
spinal surgery. Numerous studies have identified many risk
factors for SSEH, but most of them have drawn conclusions
based on a cohort of lumbar and cervical spine patients.
Therefore, the purpose of this study was to investigate the
incidence of SSEH and recognize the risk factors based on
patients who underwent posterior thoracic surgery. Material
and Methods: From January 2010 to December 2019, pa-
tients who developed SSEH after posterior thoracic surgery
and underwent hematoma evacuation were enrolled. For each
SSEH patient, 2 or 3 controls who did not develop SSEH and
underwent the same procedures with similar complexity at the
same section of the thoracic spine in the same period were
collected. The preoperative and intraoperative factors, blood
pressure-related factors and radiographic parameters were
collected to identify possible risk factors by comparing be-
tween the 2 groups. Results: A total of 24 of 1612 patients

(1.49%) were identified as having SSEH after thoracic spinal
surgery. Compared to the control group (53 patients), SSEH
patients had significant differences in the APTT (p. 0.028),
INR (p. 0.009), ratio of previous spinal surgery (p. 0.012),
ratio of cerebrospinal fluid leakage (p. 0.004), thoracic ky-
phosis (p < 0.05), local kyphosis angle (p < 0.05), epidural fat
ratio at T7 (p. 0.003), occupying ratio of the cross-sectional
area (p < 0.05) and spinal epidural venous plexus grade (p <
0.05). Multiple logistic regression analysis revealed 3 risk
factors for SSEH: cerebrospinal fluid leakage, the local ky-
phosis angle (> 8.77") and the occupying ratio of the cross-
sectional area (> 49.58%). Conclusion: The incidence of
SSEH was 1.49% in posterior thoracic spinal surgeries. Large
local kyphosis angle (> 8.77"), high occupying ratio of cross-
sectional area (> 49.58%) and cerebrospinal fluid leakage
were identified as risk factors for SSEH.
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Introduction: The treatment of giant thoracic disc herniation
(gTDH)remains challenging for surgeons worldwide because of
its large volume and calcified or ossified nature and the limitations
of the prior small-sample-size, single-center studies reporting
comparative effectiveness. We aim to compare the anterior de-
compression and spinal fusion (ASF) and posterior circumspinal
decompression and spinal fusion (PCDF) for patients with my-
elopathy due to gTDH in the largest study to date by sample size.
Material and Methods: Preoperative and postoperative func-
tional status, surgical details, and complication rates were com-
pared between the two groups. Results: A total of 186 patients
were included: 63 (33.9%) ASF and 123 (66.1%) PCDF. The
PCDF group had significantly shorter operation duration (163.06
± 53.49 min vs. 180.78 ± 52.06 min, p = 0.032) and a significant
decrease in intraoperative blood loss (716.83 mL vs. 947.94 mL,
p = 0.045), and also a shorter hospital length of stay (LOS) and
postoperative LOS (6 vs. 7, p = 0.011). The perioperative
complication rate (13.8% vs. 28.6%, p = 0.015) and surgery-
associated complication rate (13.0% vs. 27.0%, p = 0.018) were
significantly higher in the ASF group. A higher rate of complete
decompression was achieved in the PCDF group. There were no
observed significant differences in changes in functional status
between the two groups. Conclusion: PCDF for central or
paracentral gTDHs is a highly effective and reliable technique. It
can be performed safely with a low complication rate. If either
procedure can adequately excise a central or paracentral gTDH, a
PCDF approach may be a better option.
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P499: Antidepressant use does not impact
intraoperative blood loss in lumbar fusion

Michael McCurdy1, Rajkishen Narayanan1, Yunsoo
Lee1, Jeremy Heard1, Nicholas Pohl1, Omar Tarawneh1,
Grace Bowen1, Yoni Dulitzki1, Abbey Glover1, Saurav
Sumughan1, Emmanuel Dean1, Emma Boyajieff1, Alec
Giakas1, Jose Canseco1, Alan Hilibrand1, Alex Vaccaro1,
Gregory Schroeder1, Christopher Kepler1

1Orthopaedic Spine Surgery, Rothman Orthopaedic Institute,
Philadelphia, USA

Introduction: In recent years, mental health has increasingly
been recognized as an influential determinant of patient
outcomes after surgery across many specialties. Patients with
back pain, a common manifestation of spine pathology, ex-
perience high concomitant rates of depression. The impact of
antidepressants on surgical outcomes, particularly in relation
to blood loss, is an important consideration in spine surgery.
To our knowledge, no study has comprehensively examined
the relationship between antidepressants and their effects on
intraoperative blood loss in patients undergoing lumbar fu-
sion. Therefore, this study aims to investigate the impact of
antidepressants on intraoperative blood loss during lumbar
fusion procedures. Material and Methods: After approval
was obtained by the Institutional Review Board, patients
undergoing primary 1-3 level lumbar fusion at a single, ter-
tiary care institution from 2017-2021 were retrospectively
identified. Patient characteristics, surgical details, and surgical
outcomes were collected via chart review. Antidepressant use
was collected based on current medication lists at the patient’s
preoperative and first postoperative appointment. Patients
were considered to be “taking antidepressants” only if anti-
depressants were listed as current medications at both ap-
pointments. To report blood loss, we calculated total blood
loss (mL) rather than reporting estimated blood loss (EBL) to
account for hidden blood loss that occurs in surgery. Total
blood loss (mL) was calculated using the formula proposed by
Gross et al. in order to account for hemodilution secondary to
fluid resuscitation. Results: Of the 1,812 patients included in
the study, 496 were taking antidepressants perioperatively.
Female (64.7% vs. 45.5%, p = 0.001) patients were more
likely to take antidepressants than their male counterparts.
Patients in the antidepressant group were more likely to be
discharged to an inpatient rehabilitation facility than patients
without antidepressant use (11.3% vs. 7.14%, p = 0.029), but
length of stay was not different between the two groups (3.70
vs. 3.74, p = 0.618). Surgical characteristics were not sig-
nificantly different between the two groups. Posterolateral
decompression and fusion (PLDF) (1,255 vs. 1,246, p =
0.730), transforaminal lumbar interbody fusion (TLIF) (1,252
vs. 1,292, p = 0.695), and anterior lumbar interbody fusion

(ALIF) (1,237 vs. 1,210, p = 0.660) all showed similar in-
traoperative blood loss (mL) between the two groups. Se-
lective serotonin reuptake inhibitor (SSRI) (1,255 vs. 1,266,
p = 0.875), selective norepinephrine receptor inhibitor (SNRI)
(1,255 vs. 1,254, p = 0.986), atypical (1,255 vs. 1,259, p =
0.893) and tricyclic antidepressant (TCA) (1,255 vs. 1,161,
p = 0.306) sub-groups were all observed also to not have
significantly different intraoperative blood loss compared to
patients in the control group. Conclusion: Our study found
that antidepressant use, specifically SSRIs, SNRIs, atypicals
and TCAs, has no impact on intraoperative blood loss. We
additionally observed no increase in transfusions among pa-
tients taking antidepressant medication when compared to
those who were not. These findings suggest that antidepres-
sants pose no increased risk of surgical blood loss in the
context of primary lumbar fusion procedures. Therefore,
caution should be taken when considering discontinuing
antidepressants prior to surgery. Further research is necessary
to elucidate the effect of serotonergic and non-serotonergic
antidepressant medications on blood loss in other surgical
procedures.

1197
P500: Effect of anterior cervical surgery on
spinal cord tension in the treatment of
cervical kyphosis

Huajiang Chen1

1Orthopedics, Shanghai Changzheng Hospital, Shanghai, China

Objective To propose a new indirect method of measuring
spinal cord tension and to investigate changes in spinal cord
tension after anterior cervical surgery for cervical kyphosis.
Methods: A total of 53 patients with cervical kyphosis treated
by anterior cervical surgery were retrospectively analysed,
including 35 males and 18 females, aged 54.7 ± 19.1 years.
There were 36 cases of degenerative cervical kyphosis, 6 cases
of neurofibromatosis, 3 cases of adolescent idiopathic cervical
kyphosis, 5 cases of cervical tuberculosis, and 3 cases of post-
traumatic cervical kyphosis. JOA score and VAS score were
obtained before and after surgery. Cervical sagittal balance
parameters (cervical Cobb angle, c2-7 SVA, T1 slope) were
measured. Changes in spinal cord tension were evaluated
indirectly by measuring changes in spinal cord length and
sagittal diameter before and after surgery. Results: At
2 months, 6 months and last follow-up, Cobb angle of ky-
phosis, SVA and ROM were significantly lower than those
before surgery (p < 0.01); JOA score and VAS score were
significantly improved after surgery (p < 0.01). Compared
with preoperative values, there was no significant difference in
C2-7 spinal cord length at 2-month, 6-month and final follow-
up (p > 0.05). The sagittal diameter of the spinal cord was
significantly larger than before surgery (p < 0.05). Patients
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were further divided into two groups according to the degree
of cervical kyphosis: Group A (n = 32): the angle of cervical
kyphosis was less than 30°; Group B (n = 21): the angle of
cervical kyphosis was greater than 30°. In group A, there was
no significant difference in C2-7 spinal cord length before and
after surgery (p > 0.05), and there was a significant difference
in sagittal spinal cord diameter before and after surgery (p <
0.05). There were significant differences in C2-7 spinal cord
length (p < 0.01) and spinal cord sagittal diameter (p < 0.05) in
group B before and after surgery. The change in spinal cord
length was significantly correlated with Cobb angle correction
(r = 0.753, p < 0.01). According to univariate linear regression
analysis, the cut-off value of Cobb angle correction corre-
sponding to a significant reduction in spinal cord length (at
least 5 mm) was 26.8°. Conclusion: Anterior cervical surgery
can be used to correct cervical kyphosis. The results of im-
aging measurements showed that spinal cord tension was
significantly improved after surgery. Neurological function
was also significantly improved after surgery.
Keywords: cervical vertebrae; kyphosis; surgical procedures,
operative; spinal cord; treatment outcome

1206
P501: Pneumoencephalus after lumbar spine
surgery: an uncommon but extremely
serious complication

Paula Suárez1, Alicia Collado1, Tomasz Rumin1, Maŕıa
jose Villanueva1

1Orthopedics and Traumatolgy, Hospital Infanta Elena, Madrid,
Spain

Introduction: Lumbar spine surgery is an increasingly com-
mon procedure today. Pneumocephalus and pneumorachis are
rare complications after spinal surgery, but they are life-
threatening for the patient. This event has been related to the
rupture of the dura mater during surgery and usually presents
itself with non-specific symptoms such as headache, vomiting
or cognitive alterations, among others. Objective: To evaluate
the diagnostic-therapeutic management of this complication by
describing the case of a patient who underwent lumbar ar-
throdesis in our center.Materials andMethods:Wepresent the
case of a 54-year-old patient who underwent a circumferential
arthrodesis of the L4-S1 levels is presented. No intraoperative
complications were observed. 24 hours after surgery, the patient
begins to experience a very intense frontal headache that does
not respond to analgesia and involuntary spasmodic contrac-
tions. A craniocerebral CTscan was performed due to suspicion
of a subarachnoid hemorrhage. Imaging revealed a pneumo-
encephalus in the frontal lobe. The study was completed with a
CTscan of the lumbar spine where a linear image was observed
anterior to the dural sac compatible with subdural/epidural
emphysema. No collections were delimited and the screws

were normally positioned. The case was discussed with Neu-
rosurgery, who recommended an urgent transfer to the ICU.
Result: Medical treatment was started in the ICU, which in-
cluded bed rest, oxygen therapy, neurological monitoring,
symptomatic measures, and antibiotic and antithrombotic
prophylaxis. The patient evolved satisfactorily, and after ade-
quate medical stabilization for 3 days in the ICU, he was
discharged to the hospital ward. Seven days after surgery, he
was discharged home and is currently asymptomatic from a
neurological point of view and is progressing satisfactorily in
the orthopedic level. Conclusions: Pneumocephalus is a very
rare complication of spinal surgery but it can put the patient’s
life at risk. Its pathophysiology is little known; it seems to be
related to cerebrospinal fluid leakage and the pressure difference
between the intracranial and extracranial spaces. Even in the
presence of severe symptomatic manifestations, conservative
treatment is recommended initially.

1251
P502: The effect of the diffenence in C2-7
angle on the occurrence of dysphagia after
cervical discectomy and fusion with the
Zero-P Implant System

Chengyi Huang1

1Department of Orthopedics, West China Hospital, Sichuan
University, Chengdu, China

Introduction: We noticed that after the ACDF with Zero-P, the
changes of lordosis in some patients are obvious, especially the
C2-7 angle, and these could cause changes in the anatomical
relationship between the cervical spine and the anterior esophagus,
which may cause dysphagia. However, there have been few re-
ports describing the effect of difference between postoperative and
preoperative C2-7 angle (dC2-7A) on postoperative dysphagia after
ACDF with Zero-P. Thus, the purpose of this retrospective study
was to investigate the effect of the difference in C2-7 angle on
dysphagia after anterior cervical discectomy and fusion (ACDF)
with the Zero-P Implant System. Material and Methods: A
retrospective analysis of 181 patients who underwent ACDF with
the Zero-P Implant System and had at least one year of follow-up
was performed from January 2011 toNovember 2018. All patients
were divided into a non-dysphagia group and a dysphagia group to
explore the effect of difference between postoperative and pre-
operative C2-7 angle (dC2-7A) on postoperative dysphagia. At the
same time, other possible related factors including the difference
between postoperative and preoperative O-C2 angle (dO-C2A),
sex, age, body mass index (BMI), intraoperative time, estimated
blood loss, diabetes mellitus, hypertension, smoking, alcohol
consumption, prevertebral soft-tissue swelling (PSTS), the highest
segment involved in the surgery and the levels of surgery segments
were analyzed. Results: There were 139 patients in the non-
dysphagia group and 42 patients in the dysphagia group. The
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single-factor analysis showed smoking, PSTS and dC2-7A was
significantly different between two groups (p < 0.05). Spearman’s
correlation coefficient showed no significant correlation between
degree of dysphagia and dC2-7A (p > 0.05). The results of
multiple-factor analysis with an ordinal logistic regression model
showed that smoking, PSTS and dC2-7A were significantly as-
sociated with the incidence of dysphagia (p < 0.05). Conclusion:
The postoperative C2-7 angle has an important effect on the
occurrence of dysphagia in patients undergoing Zero-P implant
system interbody fusion surgery.
Keywords: dysphagia; Zero-P; cervical vertebrae; related
factors

1342
P503: Abdominal aortic calcification is an
independent predictor of perioperative
blood loss in posterior spinal fusion surgery

Ali Guven1, Lukas Schönnagel1,2, Krizia Amoroso1, Erika
Chiapparelli1, Gaston Camino-Willhuber1, Jiaqi Zhu3,
Soji Tani1,4, Thomas Caffard1, Artine Arzani1, Jennifer
Shue1, Andrew Sama1, Frank Cammisa1, Federico
Girardi1, Ellen Soffin5, Alexander Hughes1

1Department of Orthopaedic Surgery
3Biostatistics Core, Hospital for Special Surgery, New York, USA
2Center for Musculoskeletal Surgery, Charité- Universitätsmedizin
Berlin, Berlin, Germany
4Department of Orthopaedic Surgery, Showa University Hospital,
Japan
5Department of Anesthesiology, Critical Care and Pain
Management

Introduction: Posterior spinal fusion (PSF) is associated with
substantial blood loss, which can complicate the perioperative
course, necessitate blood transfusion and worsen postoperative
outcome. Determining risk factors for blood loss can help to
optimize perioperative patient blood management. Abdominal
aortic calcification (AAC) is regarded as a marker of advanced
atherosclerotic vascular disease and has gained attention in spinal
surgery due to its association with degenerative disc disease,
decreased vertebral bone mineral density and sarcopenia. Al-
though AAC has been shown to correlate with postoperative
morbidity while also altering cardiovascular hemodynamics, its
effect on blood loss remains unexplored. Therefore, this study
aimed to analyze the impact of AAC on perioperative blood loss
in PSF surgery. Material and Methods: Patients with degen-
erative lumbar spinal conditions who underwent single or mul-
tilevel PSF between March 2016 and July 2023 were
retrospectively analyzed. Total blood volume (TBV) and esti-
mated blood loss (EBL) were calculated via established formulae.
AACwas assessed on lateral lumbar radiographs according to the
Kauppila classification by measuring the calcification of the

anterior and posterior aortic wall at the L1 to L4 vertebral levels.
Patients were categorized into the no AAC (AAC = 0) and AAC
groups (AAC ≥ 1). Predictors of the EBL to TBV ratio were
examined via univariate and multivariable regression analyses,
controlling for age, sex, body mass index, multilevel fusion,
surgery duration, tranexamic acid (TXA), osteopenia/
osteoporosis, hypertension, diabetes, smoking history, preoper-
ative daily aspirin intake, and AAC. The statistical significance
level was set as p < 0.05.Results:A total of 199 patients (47.2%
female) with amedian age of 65 years (IQR 57 - 72) and amedian
BMI of 29.4 kg/m2 (IQR 26.4 - 32.7) met inclusion criteria and
were analyzed. AAC was present in 106 patients (53.3%). The
AACgroup consisted of an older cohort (p < 0.001), with a higher
rate of hypertension (p < 0.001), diabetes (p = 0.005), positive
smoking history (p < 0.001), osteopenia or osteoporosis (p <
0.001), and daily aspirin use (p = 0.004). Also, more patients in
the AAC group received intravenous TXA intraoperatively
compared to the No AAC group (p < 0.001). The groups did not
differ in surgical parameters such as multilevel fusion and surgery
duration. After adjustment for all confounders, AAC was inde-
pendently associated with the EBL to TBV ratio, accounting for
an increase in blood loss of 4.65% of TBV (95% CI: 1.29 - 8.00,
p = 0.007). Furthermore, female sex (p < 0.001), multilevel fusion
(p < 0.001), and surgery duration (p < 0.001) were identified as
additional independent positive predictors for the EBL to TBV
ratio. Only TXA administration negatively predicted the EBL to
TBV ratio (p < 0.001). Conclusion: This is the first study to
identify AAC as an independent risk factor of perioperative blood
loss in PSF surgery. In addition to its link to degenerative spinal
conditions and adverse postoperative outcomes, the relationship
between AAC and increased blood loss warrants attention in
adults undergoing PSF.

1366
P504: A systematic review of mortality rates
and life expectancy after adult spinal
deformity surgery

Kari Odland1, Paul Soriano1, Jason Haselhuhn1,
Breanne Richins2, David Polly1,3

1Department of Orthopedic Surgery
2Center for Financial and Actuarial Mathematics
3Department of Neurosurgery, University of Minnesota,
Minneapolis, USA

Introduction:Adult spinal deformity (ASD) encompasses awide
range of conditions that result in abnormal sagittal coronal spinal
alignment. ASD surgery offers significant reduction in pain and
improved quality of life however, surgical mortality has been
shown to be higher in the ASD population. There are a number of
studies that report on the risks associated with complications in
this population. Among the largest to date, are the retrospective
studies from the Scoliosis Research Society (SRS) register of
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Morbidity and Mortality of adult scoliosis surgery published in
2011, 2016 and 2022 respectively. Reported overall mortality
rates range from 0.3% between 2004 and 2007, 0.07% to 0.12%.
between 2009 and 2012, and from 0.14% to 0.09% between 2015
and 2018. Therefore, the aim of this systematic review is two-fold:
1) to analyze mortality rates within 90 days of surgery reported in
the literature to provide a standardized reference for determining
risk of surgical intervention in the ASD population, and 2) de-
termine survival rates between individuals undergoing ASD
surgery versus the general population.Material andMethods:A
systematic review of retrospective studies was performed by
searching PubMed to identify studies that analyzedmortality rates
in the adult spinal deformity population between 1995-2020. The
following search phrases were used: (mortality, adult spinal de-
formity, adult spinal deformity surgery, post-operative, morbidity,
scoliosis, spondylolisthesis, kyphosis) using Boolean operators
AND, OR and NOT. Surgeries performed for infection, trauma,
fractures, or tumors, and patients’ ≤ 18 years of age were not
included. Mortality rates were analyzed. Results: A total of 20
studies met inclusion criteria, including 142,231 ASD patients
who underwent ASD surgery (mean age, 58.7 years; range, 42-74
years) for the purposes of analyzing mortality rates. Overall, the
mean log proportional mortality rate was 0.53% (CI 95% 5.62 -
4.79) which is consistent with reported rates in the literature.
Conclusion: Adult spinal deformity surgery remains challenging
and is associated with variable mortality rates. This systematic
review has presented a normative range for expected mortality
rates in a large sample of adult spinal deformity patientswhich can
serve as means for preoperative risk stratification and post-
operative outcomes for spine surgeons when considering ASD
surgery in at-risk populations.

1372
P505: Spinal cord reperfusion injury in
posterior cervical surgery

Satpal Charl1, Syarul Arwiz Sahruzaman1, Asrul Syamin
Hisyam Yong1, Amir Zakaria2

1Orthopaedic Department, Hospital Sultan Idris Shah, Selangor,
Malaysia
2Orthopaedic, Hospital Sungai Buloh, Selangor, Malaysia

Introduction: Reperfusion injury of spinal cord is rare but po-
tentially severe complication that could arise following cervical
spine decompressive surgery. The reperfusion injury is described
as when a chronically compressed canal is released, immediate
blood flow return triggers a chemical cascade of damaging effect.
The restoration of blood flow to chronic ischaemic spinal cord,
known as reperfusion injury or “White Cord Syndrome” can lead
to temporary or permanent paralysis.Material and Methods: A
48-year-old Malay gentleman diagnosed with cervical spondy-
lomyelopathy with ossification posterior longitudinal ligament
(OPLL) involving C2-C6 region. The patient had weakness in

both upper and lower limb and right sidedworsewith best of 4 out
of 5. Sensation had been reduced in all limbs and right sided
thoracic region. Calculated Japanese Orthopaedic Association
(JOA) score was 11 preoperatively. Patient had undergone pos-
terior cervical spinal instrumentation and fusion (PSIF) over C3-
C5 with decompressive laminectomy C3-C5 and dome decom-
pression over C2. Lateral mass screws were inserted over C3, C4
andC5 first followed by decompressive laminectomy. Spinal cord
monitoring, somatosensory evoked potentials (SSEP) and motor
evoked potentials (MEP) was performed continuously. During
decompressive laminectomy, MAP was maintained to above
85 mmHg. The decompression was done in a step wise fashion
from C5 to C4 then C3. MEP was checked after each level of
decompression and showed return to baseline for C4& C5.
However, immediately after laminectomy of C3 was performed,
MEP had reduced by more than 50% from baseline at level C3 to
S1 whereas SSEP remain intact throughout surgery and remained
the same thereafter. The surgery continuedwith placement of rods
and closing of operative site. No perceivable injury had occurred
during screw insertion and decompression. Results: Two hours
postoperative, neurological assessment revealed acute quadri-
plegia from the level C4. Intravenous Dexamethasone 8mg 3
times per day was started immediately. At 6 hours post lam-
inectomy neurological assessment shows improvement to Frankel
C. Serial neurological assessment on post-operative day 3 showed
return of power to preoperative state with improvement in sen-
sation compared to pre-operative assessment. Patient was sub-
jected to rigorous rehabilitation and physiotherapy care. Two
weeks post operatively, calculated JOA score 13. No MRI was
repeated postoperatively as suspicion of mal-placed hardware or
dura injury was not evident during surgery andMEP had dropped
after decompression. This patient was treated as reperfusion
surgery as clinical events and outcomes matched the literature
description of reperfusion surgery. Conclusion: Cervical spinal
cord reperfusion surgery is a rare but devastating complication
which can occur despite meticulous monitoring and intra-
operative measures. Reperfusion injury being unpredictable but
foreseeable and can manifest in varying presentations from in-
complete to complete paralysis and recovery as seen in this case
can return as soon as 6 hours postoperatively.

1405
P506: Venous thromboembolism and
mortality rates have not improved in cervical
spine surgery from 2012-2021

Bongseok Jung1, Alex Ngan1, Junho Song1, Austen
Katz1, Sohrab Virk1, David Essig1

1Department of Orthopaedic Surgery, Northwell Health,
Manhasset, USA

Introduction: Venous thromboembolism (VTEs), deep vein
thrombosis (DVTs), and pulmonary embolism (PEs) are
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among the most catastrophic yet preventable post-operative
complications following orthopedic surgery. However, current
literature regarding the temporal trends and predictors of VTE
following cervical spine surgery is limited. This study aimed
to identify within the past decade 2012-2021 1) the temporal
trends in the rates of VTE, DVTs, PEs, and mortality and 2)
identify independent predictors of VTE following cervical
spine surgery. Material and Methods: The ACS-NSQIP
database was queried to determine annual incidences of
VTEs, DVTs, PEs, and mortality following cervical spine
surgery in each operation years between 2012-2021. Differ-
ences in baseline characteristics were quantified using Chi-
Squared test and ANOVA. Variables that were analyzed in-
cluded demographic variables: age, sex, race, Hispanic eth-
nicity BMI, operation time, outpatient surgery, length of stay,
non-home discharge, posterior fusion, comorbidities: current
smoker, chronic obstructive pulmonary disease (COPD),
congestive heart failure (CHF), dialysis, bleeding disorder,
functional dependence, chronic steroid use, and preoperative
lab values: blood urea nitrogen (BUN), creatinine, albumin,
total bilirubin, platelet count, partial thromboplastin time
(PTT), and international normalized ratio (INR). Incidences of
VTEs, DVTs, PEs, and mortality were first stratified by op-
eration year and differences quantified using the Chi-Squared
test. A binary multivariate logistic regression model was
constructed to compare the primary outcomes with operation
years while accounting for significant baseline characteristics.
Another multivariate regression analysis was then performed
to identify significant independent and protective predictors of
VTEs following cervical spine surgery. Finally, results were
reported as odds ratios (OR) with 95% confidence intervals
(CI), with p<0.05 defined as significant. Results: A total of
91,025 patients were included in our study. For the entire
cohort, the average age was 56.2 years, 49.4% female sex,
11.8% black race, 4.4% Hispanic ethnicity, with a BMI of
30.6 kg/m2. Annual rates of VTEs, DVTs, PEs, and mortality
did not change (p > 0.10) across any of the operation years
between 2012-2021. When accounting for significant baseline
characteristics, multivariate regression analysis further dem-
onstrated no significant difference of VTEs, DVTs, PEs, and
mortality across operation years (p > 0.10). Significant in-
dependent predictors of VTEs included older age, black race,
high BMI, longer operation time, length of hospital stay, non-
home discharge, history of COPD, functional health, and high
INR, while protective factors for VTE included female sex,
outpatient surgery, and smoking status in this cohort. Con-
clusion: Despite many advances in surgical techniques and
training, rates of thromboembolic complications following
cervical spine surgery have not improved over the last decade
(2012-2021). Factors such as older age, black race, high BMI,
longer operation time, length of hospital stay, non-home
discharge, history of COPD, functional dependence, and
high preoperative INR values were independent predictors of
VTEs while female sex, outpatient surgery, and smoking
status were the protective factors.

1416
P507: Iatrogenic hemodilution and blood
transfusion in adult spine deformity surgery

Marcus Mazur1

1Neurosurgery, University of Utah, Salt Lake City, USA

Introduction: Perioperative transfusion for patients undergoing
long-segment thoracolumbar fusion surgery is common. To date
no work has been done to standardize intra- and perioperative
management of transfusion administration. We sought to identify
risk factors for transfusion, and further the analysis by identifying
benchmark cutoffs that could be utilized by the operative team to
guide transfusion. This data will be used to create perioperative
protocols with the goal of decreasing transfusion rates when not
indicated, and earlier administration when indicated. Material
and Methods: A single-center retrospective cohort study of
thoracolumbar fusion surgeries of 8 or more levels at our insti-
tution between 2015 and 2020 was conducted. Patient demo-
graphics, surgical details, anesthesia and critical care records, and
laboratory data were compared between patients who received
intraoperative and postoperative blood transfusions and those
who did not. Univariate and multivariate propensity-matched
analyses were performed to identify independent predictors for
blood transfusion, and ordinal analysis was performed to identify
possible benchmark cutoffs. Results: We identified 233 patients
undergoing long-segment fusions, ofwhom133 (57.1%) received
a blood transfusion. Multivariate propensity-matched logistic
regression showed that IVF volumewas an independent predictor
for transfusion (total IVFs (8051 mL transfusion vs 5070 non-
transfused, p < 0.01). Patients who received ≥ 4L total IV fluids
were more likely to undergo transfusion compared to those who
received < 4L (93.2% vs. 50.7%, p < 0.01). Using cutoffs of > 60
mL/kg and > 9/mL/kg/hr, patients receiving high volume of IVF
had an increased risk of blood transfusion (OR = 10.45, 95% CI
[2.62, 41.72], p < 0.01) and (4.46, [1.39, 14.32], p < 0.01), re-
spectively. Conclusion: IVF administration is an independent
predictor for blood transfusion after long-segment fusion surgery.
Limiting IVF administrationmay prevent iatrogenic hemodilution
and decrease transfusion rates.

1455
P508: Risk factors for 30-day morbidity and
mortality after spinal trauma

Rishi Kanna1, Ajoy P Shetty1, Shanmuganathan
Rajasekaran1

1Spine Surgery, Ganga Hospital, Coimbatore, India

Background: Traumatic Spinal Injuries (TSI) often follows high
velocity injuries and frequently accompanied by polytrauma.While
most studies have focussed on outcomes of spinal cord injuries, the
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incidence and risk factors that predict morbidity and mortality after
TSI has not been well-defined. Methods: Data of consecutive
patients of TSI (n = 2065) treated over a 5-year-period were
evaluated for demographics, injury mechanisms, neurological
status, associated injuries, timing of surgery and co-morbidities.
The thirty-day incidence and risk factors for complications, length
of stay and mortality were analysed. Results: The incidence of
spinal trauma was 6.2%. Associated injuries were seen in 49.7%
(n = 1028), and 33.5% (n = 692) patients had comorbidities. The
30-daymortalitywas 0.73% (n = 15). Associated chest injuries (p =
0.0001), cervical spine injury (p = 0.0001), ASIA-Aneurology (p <
0.01) and ankylosing spondylitis (p = 0.01) correlated with higher
mortality. Peri-operative morbidity was noted in 571 patients
(27.7%) and were significantly associated with age > 60 (p =
0.043), ASIA-A neurology (p < 0.05), chest injuries (p = 0.042),
cervical and thoracic spine injury (p < 0.0001). Themean length of
stay in hospital was 8.87 days. Cervical spine injury (p < 0.0001),
delay in surgery > 48 hours (p = 0.011), Diabetes mellitus (p =
0.01), Ankylosing spondylitis (p = 0.009), associated injuries of
chest, head, pelvis and face (p < 0.05)were independent risk factors
for longer hospital stay. Conclusion: Key predictors of mortality
after spinal trauma were cervical spine injury, complete neuro-
logical deficit, chest injuries and ankylosing spondylitis, while
additionally higher age and thoracic injuries contributed to higher
morbidity and prolonged hospitalisation. Notably multi-level in-
juries, higher age, co-morbidities and timing of surgery did not
influence the mortality.

1485
P509: Post operative bilateral chylothorax
after posterior correction of scoliosis

Jack Van Loo1, Nitin Adsul1, Peter Loughenbury1, Nigel
Gummerson1, Mantaran Bakshi1

1Spinal Surgery, Leeds General Infirmary, Leeds, United Kingdom

Introduction: Chylothorax is an extremely rare complication of
spinal surgery with only 15 previously reported cases and only 5
when a posterior approach has been utilised, this paper presents a
further case of chylothorax following the posterior spinal fusion of
the T4-L4 vertebra for correction of scoliosis in a 16-year-old
female patient. After the procedure the patient developed respi-
ratory distress due to bilateral pleural effusions confirmed by
gross and laboratory analysis to be the result of an accumulation
of chyle.Material andMethods:The patient underwent a T4-L4
posterior instrumented spinal fusion and correction of scoliosis
with motor and sensory evoked potential spinal cord monitoring
and autologous cell salvage. During the procedure there was no
injury to the thoracic duct or any branches of the lymphatic
system.3 days after the procedure the patient developed respi-
ratory distress, desaturating to 77% on room air and requiring a
venturi device with an Fi02 of 45% to maintain safe levels of
oxygenation prompting a chest x-ray and CTPA to be done. The

CTPA demonstrated a large left pleural effusion and moderate
right pleural effusion with associated basal atelectasis/
consolidation bilaterally. The chest drain produced of milky
white fluid which was confirmed to be chylothorax following
further analysis of the fluid. The patient was commenced on a low
long chain triglyceride regimen under the supervision of specialist
dietetics staff. The patient made a good recovery under these
conservative measures and the chest drain was removed after X
days and the patient was discharged X days after the procedure.
Results: Chylothorax is a rare cause of pleural effusion ac-
counting for between 2-3% of all fluid collections surrounding the
lungs [9], most cases are unilateral and recent studies show an
increasing number of cases of chylothorax result from trauma
rather than the previously held belief that the majority of chy-
lothoraxes were secondary to malignancy [10]. Approximately
half of all chylothoraxes are traumatic with the leading causes
being vertebral fractures, penetrating trauma, sudden spinal hy-
perextension and, closed trauma causing an increase in thoracic
pressure leading to damage of the thoracic duct. Iatrogenic causes
as seen in this case also fall under traumatic aetiologies and
include incidents occurring during surgical approach most
commonly in the thoracic cavity but also in the abdominal cavity,
additionally iatrogenic injury is seen during procedures such as
the placement of central catheters [10]. Whilst accounting for
around 50% of cases of chylothorax the incidence of iatrogenic
damage to the thoracic duct is low occurring in less than 1% of
spinal procedures, however its diagnosis andmanagement is often
complex [11].Conclusion:Whilst extremely rare chylothorax is a
possible complication in spinal surgery and should be considered
amongst the range of differentials in the postoperative dyspnoeic
patient. Failure to recognise chylothorax early and manage it
appropriately can result in a sequalae of pathology that can lead to
significant morbidity and mortality.
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Introduction: Recent studies have demonstrated that patients who
develop dysphagia after Anterior Cervical Discectomy and Fusion
(ACDF) show significant alteration in swallowing biomechanics,
which include increased aspiration, thickening of the pharyngeal
wall, poorer pharyngeal constriction and peristalsis. Furthermore,
the number of surgical levels and location might play a role. The
aim of the current study was to assess an association between soft
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tissue swelling and dysphagia and to determine the most common
levels associated with dysphagia after ACDF. Material and
Methods: Patients who underwent ACDF between June 2019 and
June 2022. Patients diagnosed with postoperative dysphagia were
included in the study and followed up to 12-months. Patients with
past medical history or other causes of dysphagia were excluded. A
control group was matched based on the surgery, operated levels,
gender, and age. Demographic information, comorbidities, treat-
ment, smoking status, and revision surgeries were included.
Measurements of prevertebral soft tissue were performed using pre
op and post op neutral radiographs. The prevertebral soft tissuewas
measured from anterior vertebral body to tracheal silhouette.
Dysphagia treatment and duration of the symptoms were also
documented. All statistical analyses will be conducted using Stata/
IC Version 17.0 including direct comparison and multivariate re-
gression. Results: A total of 536 ACDF surgeries were performed
from June 2019 to June 2022. During this period 25 patients were
diagnosed with dysphagia (4.7%). Among the patients with dys-
phagia 18 were male and 7 were female; age average was 54.8 ±
12.7. Nine surgeries (36%) were single level, 14 (56%) were two-
level and 2 (8%) were three-levels ACDF. 73% of patients with
postoperative dysphagia developed an increase of > 25% of pre-
vertebral soft tissue swelling compared to preoperative radiographs.
Among those patients the increase in tissue swelling of 25-70%was
seen in three patients,75%-100% in five and > 100% in seven
patients. In the control groupmost patients had < 25% of soft tissue
swelling. C3-4, C4-5were themost common levels associatedwith
dysphagia and tissue swelling. The average time for recovery was
8.3 ± 5.9 months. Conclusion: The current study found a large
number of patients who had substantial (> 25%) swelling in
prevertebral tissue related to significant dysphagia. The most af-
fected levels were C3-5. Post-operative dysphagia has been a re-
ported complication after ACDF, however the association with soft
tissue swelling has not been fully investigated yet. The current
study suggests that severe soft tissue swelling plays an important
role in the onset of dysphagia and certain surgical levels might be at
a higher risk.
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Introduction:Venous Thromboembolism (VTE) is the third
leading cause of death in the world. While surgical

procedures have been associated with an increased risk of
VTE, recent studies have suggested that early ambulation
can be an effective form of VTE prevention. Physical
therapy is one of the most common postoperative care
measures after spinal fusion surgery; however, the impact of
timing of initial physical therapy after surgery on VTE
outcomes is not well described in the literature. We seek to
investigate if the time to physical therapy has an effect on the
rate of postoperative VTE events in patients undergoing
spine fusion surgery. Material and Methods: After ap-
proval from our Institutional Review Board, we retro-
spectively identified patients over 18 years of age who
underwent cervical, thoracic, and spinal fusion surgery at a
tertiary urban medical center from 2017-2021. Electronic
medical records were reviewed for physical therapy vari-
ables such as Activity Measure of Post-Acute Care Basic
Mobility (AM-PAC Basic Mobility), gait trial distance
achieved (distance walked in feet), and time to physical
therapy. Time to physical therapy was defined as surgery end
time to time of the first inpatient physical therapy session.
Patients who had surgery for trauma, infection, or malig-
nancy were excluded. Continuous variables were assessed
using either an independent t-test or Mann -Whitney U test
for parametric and nonparametric data. Logistics regression
was performed to assess predictors of postoperative VTE
events. Statistical analysis used R studio version 4.02
(Boston, Massachusetts, USA). A P value. Results: Of the
2130 patients identified, 32 had a VTE event and 2098 did
not. Patient’s age, past medical history of lower extremity
VTE, and pulmonary embolism were significantly associ-
ated with future VTE events (p = 0.029, 0.049, 0.001),
respectively. Additionally, operative duration (303 vs. 241
minutes, p = 0.039) and length of stay (4.75 vs. 3.60 days,
p = 0.001) were significantly longer in patients with VTE
events. Time to initiating physical therapy (< 6, 6-24, or >
24 hrs) was not significantly associated with VTE rate (p =
0.179). The AM-PAC Basic Mobility Score (15.7 vs. 17.2,
p = 0.107) and total gait trial distance (48.4 vs. 69.9 feet, p =
0.055) were also not associated with VTE frequency.
Stepwise logistic regression showed that operative duration
time and past medical history of lower extremity VTE were
independent predictors of VTE (Odds ratio 1.003, CI:
1.0001 - 1.01, p = 0.032) and (Odds ratio: 3.51, 95% CI: 1.15
- 8.87, p = 0.014), respectively. Conclusion: Our study
found that the time that physical therapy or mobilization
protocols are initiated after elective spine fusion surgery
does not affect rates of postoperative VTE significantly.
Additionally, the extent of patient mobilization and activity
during PT sessions did not predict VTE likelihood. While
physical therapy is encouraged, other preventive measures
such as medications, mechanical compression, and close
patient monitoring should be continued. Therefore, we
encourage continuous interdisciplinary communication
between members of the postoperative care team to im-
plement timely clinical actions.
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Introduction: The goal of this study is to minimize opioid-
related adverse effects in post-operative patients by estab-
lishing a quantity and duration of opioid analgesia following
surgical intervention. The opioid epidemic continues neces-
sitating thoughtful prescribing patterns following posterior
thoracolumbar spinal fusions (PSF) and anterior cervical
discectomies and fusions (ACDF). This study will also survey
patients’ handling of excess pills and include options for safe
disposal. Material and Methods: This is a prospective
quality improvement study with inclusion of patients >18
years of age, who underwent primary PSF divided into >3
levels or ≤ 3 levels, as well as ACDF of any number of levels.
Patients with a pre-operative diagnosis of infection, malig-
nancy, trauma, or those undergoing any additional surgery in a
6-month pre- and post-operative period were excluded. Those
with primary diagnoses of cervical or thoracolumbar spinal
stenosis, myelopathy, radiculopathy, or degenerative spon-
dylolisthesis were included. Patients will be surveyed for their
quantity and duration of opioid pills consumed, adverse
opioid-related side effects, and method of pill disposal.
Patient-reported outcomes including mJOA, ODI, and
PROMIS Global General Health are also utilized pre- and
post-operatively, as well as pre- and post-intervention to assess
clinical function. Results: In preliminary, pre-intervention
review of data, 377 patients met inclusion, 158 were ex-
cluded for incomplete data. The remaining 219 patients (89
ACDF, 130 PSF) shared common diagnoses of cervical
myelopathy (n = 47), cervical radiculopathy (n = 17), low back
pain (n = 49), and lumbar spinal stenosis (n = 21). Of the
prescriptions provided, the average quantity was 44 pills; 23%
(50/219) were prescribed pre-operatively. The average mJOA
score was 13.38 (12.96 pre-op, 13.73 post-op), representing
moderate myelopathy. The average ODI score was 31.3 (31.6
pre-op, 31.0 post-op) representing moderate disability. The
average PROMIS general health value was 3 (1-5). Con-
clusion: Limiting opioid utilization in the pre- and post-
operative periods is of great value to reduce adverse medi-
cation effects. With the preliminary data collected, we will
begin our intervention by decreasing the total prescription
quantity. We do acknowledge patients may benefit from ad-
ditional opioid analgesia greater than the initial prescription
may allow for, but we believe less over time will lead to

unchanged patient-reported outcomes and will result in similar
scores for MJOA, ODI, and PROMIS data, with fewer adverse
medication effects. Ultimately, we aim to provide guidance to
the field on opioid pill quantity and duration that results in
satisfactory outcomes with no difference in PROs, function, or
overall outcome while minimizing adverse medication effects
from prolonged use.
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Introduction: Despite an increased focus on opioid over-
prescription, it is still inconclusive that routine opioid use is
necessary for postoperative analgesia in one-level lumbar
surgery. The study aimed to investigate the analgesic and
opioid-sparing effects of a single epidural injection and to
explore the necessity of routine opioid prescription in one-
level lumbar surgery.Material andMethods: A Randomized
trial was conducted at four hospitals with the patients who
underwent one-level lumbar decompression or fusion surgery,
each surgery subject was divided into the EPI group (0.2%,
10 ml, ropivacaine epidural injection before wound closure
with opioid-free patient-controlled analgesia (PCA)) and PCA
group (routine opioid use in PCA) and other analgesic pro-
tocol was the same. The primary outcomes were assessed by a
self-reported numeric rating scale (NRS) for postoperative
48h. Secondary outcomes included frequency of pushing the
button (FPB), 48h-use of ketorolac and rescue fentanyl, Likert
satisfaction scores at discharge, opioid-related adverse events
(postoperative nausea and vomiting, urinary retention
(POUR), and constipation), and Oswestry Disability Index
(ODI) for postoperative 12 months. Results: Ninety-eight
patients (decompression: 50, fusion: 48 subjects) were ran-
domized. The EPI group demonstrated a lower 48-h NRS in
both subjects, especially a statistical significance in fusion
subjects. Satisfaction for analgesia in fusion subjects was
significantly higher and opioid-related adverse events were
less in the EPI groups, with notable significance for POUR.
Total fentanyl 48-h use in the PCA group was about 12 and 20
times greater in fusion and decompression subjects
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respectively. Conclusion: Our study has shown that the
postoperative analgesic effect of single ropivacaine epidural
injection (0.2%, 10 ml) with opioid-free PCA versus the
routine use of opioids in PCA was significantly effective and
satisfactory, particularly in fusion subject. Compared to the
routine use of opioids in PCA, this approach offers benefits by
reducing opioid consumption and related adverse events.
Therefore, a single ropivacaine epidural injection adminis-
tered prior to wound closure is an effective and recommended
opioid-sparing analgesic technique, capable of preventing
unnecessary routine opioid use in one-level lumbar surgery.
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Purpose: The purpose of this study was to establish an animal
model capable of simulating the development and decom-
pression process of symptomatic spinal epidural hematoma
(SSEH). Methods: A total of 16 male Bama miniature pigs
were included in this study and were randomly assigned to four
groups: Group A (4-hour 20 mmHg hematoma compression),
Group B (4-hour 24 mmHg hematoma compression), Group C
(4-hour 28 mmHg hematoma compression), and Group Sham
(control). Real-time intra-wound hematoma compression values
were obtained using the principle of communicating vessels.
Electrophysiological analysis, including the latency and am-
plitude of somatosensory evoked potentials (SSEP) and motor
evoked potentials (MEP), as well as behavioral observation
(Tarlov score), were performed to assess this model. Results:
ANOVA tests demonstrated significant differences in the la-
tency and relative amplitude of SSEP and MEP between group
C and Sham after 4 hours of hematoma compression and
1 month after surgery (p < 0.01). The behavioral assessment 8
hours after surgery indicated that the animals subjected to
28 mmHg hematoma compression suffered the most severe
spinal cord injury and Pearson correlation coefficient test
suggested that epidural pressure was negatively correlated with
the Tarlov score (r = -0.700, p < 0.001). With the progression of
compression and the increase of epidural pressure, the latency of
SEP andMEP gradually prolonged, while the relative amplitude
gradually decreased. Conclusions: When the epidural pressure
reaches approximately 24mmHg, the spinal cord function oc-
curs progressive dysfunction. Monitoring epidural pressure
would be an effective way to identify the occurrence of post-
operative spinal epidural hematoma.
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Study Design: Single institution retrospective cohort. Objective:
Todetermine if operating room size is associatedwith postoperative
surgical site infection (SSI) and unplanned reoperation in patients
undergoing spinal surgery. Summary of Background Data:
Patients undergoing spinal surgery are at significant risk of peri-
operative complications. Many risk factors have been identified to
increase rates of SSI and reoperation, but the impact of operating
room size has not yet been established. Methods: A total of 681
patients who underwent elective spinal surgery between 2021 and
2022 underwent chart review.Our primary outcomeswere any new
SSI within 30 days postoperatively and any unplanned spinal
reoperation within 30 days. Operating room floor areas were
obtained, where a large room was defined as > 550 ft2 and a small
room was defined as < 550 ft2. Univariate and multivariate logistic
regression was used to determine odds ratios (OR) with 95%
confidence intervals (CI).Results:All surgeries occurred in one of
six operating rooms,where 49%of patients (33/681) had surgery in
a large room. The overall SSI incidencewas 6% (43/681), of which
28% (12/43) occurred in a large room. After controlling for ASA
class, diabetes, and surgical approach, large operating rooms were
associated with decreased odds of postoperative SSI (OR 0.46;
95%CI 0.22-0.96; p = 0.039). The overall reoperation rate was 7%
(50/681), of which 32% (16/50) had index surgery in a large room.
After controlling for ASA class, revision, and approach, large
operating rooms were associated with decreased odds of reoper-
ation (OR 0.46; 95% CI 0.22-0.93; p = 0.032). Conclusions:
Operating room size > 550 ft2 was found to be associated with
decreased postoperative SSI and reoperations in patients under-
going elective spine surgery. Although further validation of these
results is needed, the operating room environment may represent a
modifiable risk factor for future quality improvement.
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Introduction: Because previous studies have not focused on
postoperative cervical collapse, the purpose of the present study
was to introduce the overload vertebra body (OVB) phenomenon
following multilevel anterior cervical discectomy and fusion
(ACDF) as well as to investigate its effects on clinical and ra-
diographic outcomes. Methods: We conducted a retrospective
study involving patients with three-level cervical degenerative
disc disease (CDDD) who underwent ACDF at our institution
between March 2015 and June 2021. A total of 32 patients were
included in the analysis, including 64 OVB and 64 non-OVB.
The evaluated vertebral parameters included the vertebral cross-
sectional area (CSA), wedge angle (WA), vertebral height (an-
terior [AH] and posterior [PH]) and anterior-posterior vertebral
diameter (upper [UD] and lower [LD]). Results: A total of 32
patients in both groups were demographically matched for
comparison. The CSA and WA were significantly lower in the
OVB group than in the non-OVB group at 3, 6, and 12 months
after surgery as well as at the final follow-up (p < 0.01). The AH
of the OVB group was significantly lower at 3, 6, and 12 months
after surgery as well as at the final follow-up compared to 1 week
after surgery (p < 0.01). According to the vertebral height loss at
the final follow-up, 39 cases (60.9%) had < 1/5 height loss, 20
cases (31.3%) had 1/5-1/3 height loss, and 5 cases (7.8%) had a
height loss > 1/3. In addition, there were 13 cases (20.3%) with
grade 1, 13 cases (20.3%) with grade 2, 31 cases (48.4%) with
grade 3, and 7 cases (10.9%)with grade 4V-deformity at thefinal
follow-up. Conclusions: OVB, a new phenomenon following
multilevel ACDF, is defined as the cervical vertebra located in the
middle of the surgical segments in multilevel anterior cervical
spine surgery. Statistical analysis of vertebral parameters, in-
cluding CSA, WA, AH, PH, UD, and LD, showed that OVB
occurs mainly at the anterior edge of the vertebra and that its
largest radiographic manifestation is the loss of height at the
anterior edge of the vertebra in the early postoperative period.
Keywords: overload vertebra body; radiological outcomes;
anterior cervical discectomy and fusion; three-level surgery
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Introduction: After lumbar decompression surgery, patients
often report new or recurring radicular pain. While some cases
are linked to structural etiology like implant subsidence or in-
complete decompression, many cases lack a clear structural
cause. While in our experience such pain is self-limited and
resolves within 3 months of surgery, this postoperative radicular
pain can serve as a source of significant short-term morbidity,
limiting recovery. One challenge in analyzing postoperative
radicular pain is the wide variability in terminology and defi-
nitions used to describe it. This scoping review aims to clarify the
terminology used to describe this postoperative phenomenon and
establish a unified clinical definition, permitting better explo-
ration of its risk factors, diagnostic criteria, and treatment options.
Material andMethods: This scoping review adhered to the JBI
methodology for scoping reviews and PRISMA-ScR guidelines.
A comprehensive search strategy was employed on PubMed and
Embase. Included studies were publishedwithin the last 10 years,
involved subjects over 18 years old with postoperative radicular
leg pain following lumbar decompression and/or fusion, and
included at least one postoperative follow-up between one week
and six months. Exclusions applied to studies involving endo-
scopic surgical techniques or subjects with severe structural
deformities (scoliosis), autoimmune/ rheumatic disease, severe
trauma to the operated region, or active malignancy.Results:We
identified 21 articles for data extraction and analysis. The ter-
minology used for new-onset radicular pain following lumbar
decompression and/or fusion surgery included “postoperative
radiculitis” (8 studies, 38.1%), “Failed Back Surgery Syndrome”
(FBSS) (5 studies, 23.8%), “Post-Laminectomy Syndrome”
(PLS) (2 studies, 9.5%), “persistent spinal pain syndrome”
(PSPS) (1 study, 4.8%), “postdecompressive neuropathy” (PDN)
(1 study, 4.8%), “persistent low back pain” (PLBP) (1 study,
4.8%), “battered root syndrome” (BRS) (1 study, 4.8%), “im-
mediate failed back surgery syndrome” (iFBSS) (1 study, 4.8%),
“persistent postoperative pain” (PPP) (1 study, 4.8%), “post-
spinal surgery syndrome” (PSSS) (1 study, 4.8%), and “post-
operative dysesthesia” (POD) (1 study, 4.8%). Terminology such
as radiculitis, PDN, POD, BRS/iFBSS generally described acute
(< 6 months), transient, purely radicular pain. Conversely, FBSS,
PLS, PSPS, PPP, PSSS, and PLBP broadly described chronic
(> 6 months) refractory back and/or leg pain. The reported inci-
dence of newonset radicular pain following lumbar decompression
and/or fusion ranged from 0.9% - 65. Identified risk factors in-
cluded, long-term numbness and pain (3/21 studies, 14.3%), and a
history of depression (2/21 studies, 9.5%). Conclusion: We
propose defining “postoperative radiculitis” as distinct, radicular
nerve pain in the absence of structural pathology, without motor
weakness, occurring after the initial symptom resolution, typically
within 3 months, and resolving within 6 months of lumbar de-
compression and fusion surgery. Clear differentiation from terms
describing chronic post-spine surgery pain, such as FBSS, is
crucial. Given the heterogeneous definitions for terms like FBSS
and PLS, we recommend adopting the classification system by
Christelis et al., which employs “Persistent Spinal Pain Syndrome”
with ICD-11 subdivisions for long-term spinal pain (> 6 months).
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Future studies should focus on validating diagnostic metrics,
exploring risk factors, prevention strategies, and potential treatment
options for postoperative radiculitis.

Trauma - cervical
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Introduction: Traumatic atlanto-occipital dislocation (AOD) is
being recognized increasingly as a result of advancement of critical
care medicine and diagnostic modality. AOD is often overlooked
by severe coexistent complication. Even if coexistent complica-
tions are mild, AOD may be overlooked by the anatomical
specificity.Material andMethods:We report a case of traumatic
AOD in a 38-year-old woman. She had fallen from 4th floor, was
unconscious and had aGlasgowComaScaleGCS) of three points.
In the emergency ward, chest drain was inserted for left traumatic
hemopneumothorax. After vital sign became stable, clinical and
radiological work-up revealed traumatic AOD together with
subarachnoidal hemorrhage at the craniocervical junction. Fur-
thermore, multiple rib fracture, traumatic aortic dissection, T10
burst fracture and dislocation of temporomandibular joint were
diagnosed. After intensive care treatment, she awaked and could
move her limbs fully except left deltoid muscle (MMT 4/5).
Fixation for ribs and thoracic burst fracture was performed before
Occipital-C2 fusion. She was able to walk and manage all the
activities of daily life after two months of clinical treatment.
Results: Traumatic subarachnoid hemorrhage of the craniocer-
vical junction is associated with 55% of AOD. Patients with AOD
generally have severe disturbance of consciousness due to high-
energy trauma or are intubated, and are often unable to complain
symptoms by themselves. Therefore, when traumatic subarach-
noid hemorrhage in the cranio-cervical transition region is ob-
served, it is important to consider AOD. Conclusion: As
emergency medicine and care develops, AOD will increase. So
immediate and appropriate diagnosis, treatment will be required in
future. Traumatic subarachnoidal hemorrhage at the craniocervical
junction is often complicated with AOD. This can be the adjuvant
of the diagnosis for doctors who do not specialize in spinal cord.
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Background Context: The odontoid process is a superior bone
element, protruding from the body of the second cervical vertebra
C2. The atlas rotates around the odontoid process to provide the
single largest component of lateral rotation of the cervical spine.
Odontoid fractures are relatively common fractures of the C2
vertebral body that can be seen in low-energy falls in older
patients and in high-energy traumatic injuries in young patients.
Objectives: To analyze the associated morbidity and mortality,
prognosis and treatment of patients with fracture of the odontoid
process in theWest in a high-concentration hospital and treatment
updates. Material, Methods and Study Design: Cases and
controls. Retrospective analysis with diagnosis of type II odontoid
process fracture. Conservative treatment vs. surgical anterior
fixation or posterior instrumentation is evaluated. For qualitative
variables, frequencies and percentages are used. For quantitative
variables, means and standard deviations will be used. Inferential
statistics: Chi2 and fisher test. Any value of p < 0.05 will be
considered statistically significant. Results: 29 patients were
identified who met the inclusion criteria, of which 93.1% (27
patients) were classified as Anderson and D´Alonso type II and
6.9% (2 patients) as Anderson and D´Alonso type III. The mean
age of the patients was 50.93 ± 20.90 years. Conclusions:
Surgical treatment in patients with odontoid fracture has a higher
rate of success in the resolution of patients with this pathology but
does not modify the associated morbidity and mortality rate.
Keywords: odontoid process; c2 fracture; axis; Anderson
D’Alonso; Odontoid fracture type II
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Introduction: Ankylosing spondylitis may cause sever fracture
dislocation of the spine after minor trauma due to biomechanical
properties changes. These spine traumas are associated to neu-
rological deficit in 65% of patients due to the high instability of
these fractures. Neck brace should in correct always beworn until
surgical stabilization. Material and Methods: Case report.
Results: A 62-year-old male with history of ankylosing spon-
dylitis victim of low energy road traffic accident-causing fracture
dislocation of C6-C7 with no neurological deficit. Patient was
immobilized with neck brace and transferred to our service. Due
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to the discomfort caused by the neck brace, the patient relatives
removed it and removed the pillow under the patient head leaving
the cervical spine in hyperextension. The patient presented
neurological deficit with respiratory distress and cardiorespira-
tory arrest leading to death. Conclusion: Bad manipulation of
cervical spine injured patient with ankylosing spondylitis can
cause severe complications and even death. Doctors and patients
should be aware of the injury mechanism and its care.

445
P521: Neglected traumatic subaxial bifacet
dislocation without neurological deficit

Mohd Daniel Djamalludin1, Heng Keat Tan1,
Hishamuddin Salam1

1Orthopaedic Department, Hospital Sultanah Aminah, Johor
Bahru, Malaysia

Introduction: Bifacet cervical dislocations can be challenging to
detect initially, often due to misinterpretation of clinical signs and
radiographic findings. Neglected dislocations in the subaxial
cervical spine pose difficulties in achieving reduction and surgical
stabilization. Various surgical approaches have been proposed for
their management, including anterior, posterior, posterior-anterior,
posterior-anterior-posterior, and anterior-posterior-anterior-
posterior approaches. Material and Methods: A 51-year-old
male presented to our clinic complaining of persistent neck
pain that had persisted for ten weeks since a road traffic accident.
He had soughtmedical attention immediately following the trauma
before coming to our facility. Upon clinical examination, midline
cervical tenderness was noted, with no signs of neurological
deficits. A cervical radiograph revealed bilateral facet dislocation at
the C4/C5 level, along with spondylolisthesis. An MRI was
performed, which did not indicate disc bulge or evidence of spinal
canal stenosis. Following the failure of skeletal traction, we opted
for a dual-position (posterior-anterior) approach for posterior and
anterior fixation of the cervical spine. To achieve reduction, we
carried out a partial resection of both C4 to C5 facet joints using a
posterior approach. Half of theC4 toC5 facet jointwas resected on
both sides, and lateral mass screws were utilized for fixation. Half
of the reductionwas achieved through compression. Subsequently,
we proceededwith anterior cervical fusion and employed a Caspar
pin as the reduction tool for the remaining half of the reduction
process.Results:Cervical spine injuries frequently go undetected,
with radiographmisinterpretation identified as a prevalent cause of
diagnostic oversights. Delayed patient presentation, often due to
the absence of neurological deficits, further compounds the issue,
with some patients seeking medical attention even a year after the
initial dislocation. In such cases, radiographsmay reveal the fusion
of dislocated facets, allowing for nonoperative management when
neurological deficits are absent. The role of preoperative traction in
addressing neglected dislocations remains a contentious subject,
with variable success rates reported among surgeons. The

overarching objective is to achieve anatomical reduction and
establish stability in dislocated spinal segments without affecting
functional spinal regions. This necessitates mandatory release of
both anterior and posterior soft tissues for reduction and com-
prehensive circumferential stabilization for fusion. Consequently, a
combined surgical approach becomes the sole viable solution for
such cases. Several authors have documented surgical interven-
tions for longstanding subaxial cervical spine dislocations, in-
cluding bilateral facet joint involvement. These procedures have
demonstrated outstanding fusion rates and symptom improvement
post-surgery. Multiple surgical methods have been reported, en-
compassing anterior, posterior, and combined approaches, often
incorporating instrumentation for managing chronic bilateral
cervical facet joint dislocation fractures. There are still no clear
guidelines on this matter. Conclusion: Cervical spine fracture
dislocation is an important injury that must be diagnosed accu-
rately and managed acutely. A delay in surgical treatment will
likely result in the progression of neurological deficits or injuries
and difficulty in surgical reduction, potentially requiringmore than
one surgical approach. Future multicenter randomized controlled
trials will be beneficial to develop proper guidelines.

605
P522: Long-term outcomes after surgery for
subaxial spine injuries in octogenarians, a
matched controlled analysis

Henrik Frisk1,2, Victor Gabriel El-Hajj1, Aman Singh1,
Alexander Fletcher-Sandersjöö1,2, Ali Buwaider1, Simon
Blixt3, Gunnar Nilsson4, Paul Gerdhem3,5,6, Erik
Edström1,4, Adrian Elmi Terander1,4,5

1Department of Clinical Neuroscience
3Clinical Science, Intervention and Technology (CLINTEC),
Karolinska Institutet, Stockholm, Sweden
2Department of Neurosurgery, Karolinska University Hospital,
Stockholm, Sweden
4Capio Spine Center Stockholm, Löwenströmska Hospital,
Stockholm, Sweden
5Department of Surgical Sciences, Uppsala University, Uppsala, Sweden
6Department of Orthopedics and Hand Surgery, Uppsala
University Hospital, Uppsala, Sweden

Introduction: Spinal fusion surgeries have been increasing
worldwide due to a rise in aging population and advances in
surgical techniques and anesthesia. An increasing life expectancy
has necessitated changes in various medical disciplines to effec-
tively address the healthcare needs of the elderly. Although surgical
treatment for subaxial cervical fractures in octogenarians is
common practice, the associated outcomes have been poorly
described. Identifying risk factors that predict outcomes can affect
decision-making and increase the safety of surgical interventions in
the elderly. Purpose: To identify the differences in, and predictors
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of, surgical outcomes between octogenarians and amatched cohort
of younger patients with subaxial cervical spine injuries. Study
Design/Setting: Retrospective matched cohort study. Material
and Methods: Eligible for inclusion were all patients surgically
treated between 2006 and 2018, with either anterior or posterior
fixation for subaxial cervical spine injuries at the study center. A
cohort of octogenarians was identified and matched 1:1 to a
corresponding cohort of younger adults based on the American
Spinal Cord Injury Association (ASIA) Impairment Scale (AIS) at
admission, surgical approach and number of fused levels. The
primary outcomes were postoperative complications andmortality.
Secondary outcomes were estimated blood loss and operative
times. Results: Fifty-four patients were included in each of the
octogenarian and younger groups (median age: 84.0 vs. 38.5).
Surgery was performed at a median of 2 days from the cervical
trauma in both groups. There were no significant differences in
estimated blood loss (p = 0.403) or operative time (p = 0.625).
While the risks for surgical complications, including dural tears and
wound infections, were similar between groups, the risks of
postoperative medical complications, including respiratory or
urinary tract infections, were significantly higher among the elderly
(p < 0.001). Screw loosening occurred more frequently in the
elderly (p = 0.027), however there were no significant differences
between groups in terms of revision surgeries (p = 0.495). Short-
and long-term neurological outcomes (AIS) did not significantly
differ between groups (p = 0.860 and p = 0.775). The 30 and 90-
day mortality rates were significantly higher among the elderly
(19% vs. 2%; p = 0.004 and 28% vs. 2%; p < 0.001). These
differences were due to comorbidities in the octogenarian cohort
and were abolished when propensity score matching was per-
formed to account for the differences in American Society of
Anesthesiology (ASA) grade. Conclusion: Octogenarians with
comorbidities were more susceptible to postoperative complica-
tions such as postoperative infections, explaining the increased
short-termmortality in this group. However, octogenarianswithout
comorbidities had similar outcomes compared to the younger
patients. These findings indicate that overall health, including
comorbidities, rather than chronological age should be considered
in surgical decision-making regarding octogenarians.

610
P523: Comparison of outcomes and
complication rates between anterior cervical
discectomy and fusion (ACDF) and anterior
cervical corpectomy and fusion (ACCF) for
treatment of subaxial cervical spine injuries:
a single center matched analysis

Henrik Frisk1,2, Victor Gabriel El-Hajj1,3, Aman Singh1,3,
Alexander Fletcher-Sandersjöö1,2, Simon Blixt4, Gunnar
Nilsson3, Paul Gerdhem4,5,6, Erik Edström1,3, Adrian
Elmi Terander1,3,5
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6Department of Hand surgery and Orthopedics, Uppsala
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Introduction:Anterior Cervical Discectomy and Fusion (ACDF)
and Anterior Cervical Corpectomy and Fusion (ACCF) are both
common surgical procedures in themanagement of pathologies of
the subaxial cervical spine. While recent reviews have demon-
strated ACCF to provide better decompression results compared
to ACDF, the procedure has been associated with increased
surgical risks. Nonetheless, the evidence regarding the ideal
approach for the treatment of subaxial cervical spine injuries is
still conflicting. The aim of this study was to compare surgical
outcomes and complication rates of ACDF and ACCF for the
treatment of subaxial cervical spine injury in a matched cohort.
Material and Methods: All patients undergoing ACCF (one-
level) or ACDF (two-levels) for subaxial cervical spine injuries
between 2006 and 2018, at the study center, were eligible for
inclusion. Patients were matched based on age and preoperative
ASIA score. Results: A total of 104 patients met the inclusion
criteria and were included in the unmatched analysis. After
matching, 60 patients were included in the matched analysis,
where 30 underwent ACDF and ACCF, respectively. Vertebral
body injury was significantly more common in the ACCF group
(p = 0.002), while traumatic disc rupture was more frequent in the
ACDF group (p = 0.032). There was no statistically significant
difference in the rates of surgical complications, including implant
failure, wound infection, dysphagia, or CSF leakage, between the
groups; p ≥ 0.05. The rates of revision surgeries (p = 1.0) and
mortality (p = 0.222) were also similar. Conclusion: Results of
both unmatched and matched analysis indicate that ACCF has
comparable outcomes and no additional risks compared to
ACDF. It is thus a safe approach and should be considered for
patients with extensive anterior column injury.

853
P524: Acute traumatic sub-axial central cord
syndrome: delay surgery causes disaster?

Shah Alam1, Sharif Ahmed Jonayed2, Abdullah Al
Mamun2, Md Sarwar Jahan2, O Z M Dastagir2

1Spine Surgery, Bangladesh Spine & Orthopedic Hospital, Dhaka,
Bangladesh
2National Institute of Traumatology & Orthopaedic Rehabilitation,
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Introduction: Based on the unfavorable outcomes of a small
number of operated patients, they believed surgery to be inap-
propriate when Schneider first characterized the syndrome of
acute central cervical SCI in 1954. Without the benefit of pre-
operative sophisticated imaging, such as magnetic resonance
imaging or computed tomography, the patients had laminectomies
and transdural discectomies. However, even after receiving
conservative treatment, there may still be significant residual
impairments, especially in the hands.Material and Methods: A
retrospective evaluation of 62 patients who underwent surgery
between 2011 and 2023 and had subaxial acute traumatic central
cord syndrome (CCS) without fracture or dislocation was con-
ducted. 40 of themen and 12 of thewomenwere between the ages
of 44 and 74. (mean 61.2). Following motor vehicle accidents
(32%), falls were the most frequent cause of injury (68%). The
American Spinal Injury Association (ASIA) Impairment Scale
was used to collect motor scores during admission and follow-up.
CT and MRI scans were performed on each patient (MRI). Three
patients with one or two levels of lesions underwent anterior
decompression and fusion. Nine patients had posterior decom-
pression and fusion procedures done for multilevel lesions. The
time between the injury and operation was anything between 11
and 37 days (mean 19.0). Following surgery, every patient im-
proved clinically. Results: Within the first six months following
surgery, a significant improvement in ASIA score was made.
Patients who received surgery within 7 days of the injury or after
7 days of the injury, using various methods, did not significantly
differ from each other. Conclusion: Patients with TCCS can
receive surgical surgery without risk. The first six months of
follow-up saw a significant improvement in the ASIA score. The
type of lesion, the timing of surgery within or after 7 days of the
injury, and the surgical technique were all unimportant factors in
determining the final ASIA score. Age upon injury was favorably
connected with the ASIA motor score.

925
P525: Posterior C1-C2 fixation forunstable
C2 fractures: our experience

Biswaranjan Nayak1

1Neurosurgery, Kalinga Hospital Limited, India

Introduction: Posterior fixation for complex C2 fracture with
instability is a very good method with excellent outcome.
Methods:A total of 9 patientswere included in the study (8males
and 1 female). Their age ranged from 43 to 76 years. The patients
were diagnosed with complex fractures of the axis of the upper
cervical spine and underwent posterior C1-2 pedicle screws
fixation. The patients underwent a serial postoperative clinical
examination at approximately 3, 6, 9 months, and annually
thereafter. The neck disability index (NDI) and the range of neck
rotary motion were used to evaluate the postoperative clinical
efficacy of the patients. Results: The mean follow-up was 1-3

years. The average operation time and blood loss were 105-
150min and 50-75ml, respectively. The neck disability indexwas
improving after surgery to a great extent. The patients with
myelopathy (specifically in old C2 fracture with cord compres-
sion) also showed significant improvement as assessed by Nurick
grading.Conclusions: Posterior screw fixation is a good surgical
treatment option for unstable complex C2 fractures.

932
P526: Results early versus delayed
decompression of traumatic cerival spinal
cord injury: a single center prospective study

Biswaranjan Nayak1

1Neurosurgery, Kalinga Hospital Limited, Bhubaneswar, India

Objective: This study was done with the aim to compare the
clinical outcome and patient’s quality of life between early
(within 24 hours post-injury) versus delayed (after 24 hours to
7 days) surgically treated patients of acute cervical spinal cord
injury. The current study was based on the hypothesis that early
surgical decompression and fixations in acute cervical spinal cord
trauma are safe and are associated with improved outcome as
compared with delayed surgical decompression. Methods: A
total of 54 patients were recruited and divided into early de-
compression surgery group A (operated within 24 hours of
trauma; n = 25) and late/delayed decompression surgery group B
(operated between 24 hours and 7 days of trauma; n = 29). The
patients in both groups were followed up, and comparative
differences noted in the neurological outcome, quality of life, and
bony fusion. Results: The early surgery group had lesser
postoperative complications. In group A, 54.17% patients had 1
American Spinal Injury Association Impairment Scale (AIS)
grade improvement, while 29.17% experienced > 2 AIS grade
improvement (p = 0.015). In group B, the neurological im-
provement was 50 and 21.43%, respectively (p = 0.003). There
was a significant improvement in the postoperative quality of life
scores in early surgery group. Conclusion: Early surgery in
patients with acute cervical spinal cord injury should be con-
sidered strongly in view of the lesser complications, better
neurological recovery, and reduced mortality.

937
P527: Artifical neural networks for the
detection of odentiod fracture by KNIME
analytic platform
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Introduction: Artificial neural networks (ANNs) are computing
systems inspired by the biological neural networks that constitute
human brains. Computer-assisted diagnosis with ANNs from
radiographic x-ray imaging was increasingly popular in the fields
of medical image processing. Odontoid fracture is a common
fracture of the axis and account for 10-15% of all cervical
fractures. A literature review computer-assisted diagnosis with
ANNs was not previously reported. This study proposes the
ANNs for the detection of odontoid fracture by the Konstanz
Information Miner (KNIME) analytics platform to offer a
technique for computer-assisted diagnosis from radiographic x-
ray imaging. Material and Methods: This study obtained four
hundred thirty-two open-mouth (odontoid) radiographic views of
cervical spine x-ray images for dataset repositories to develop an
ANNs model base on a convolutional neural network (CNN)
theory. All of the images contained diagnostic information, in-
cluding normal radiographic images (n = 216) and fracture
images of the acute odontoid fracture (n = 216). The model
would classify whether the patient was odontoid fracture or not.
Seventy percent of the images were training data sets used for
model training, and thirty percent were used for testing.
KNIME’s graphic user interface-based programming enabled
class label annotation, data preprocessing, model training, and
performance evaluation.Results:All radiographic x-ray imaging
was reported under the graphic user interface program by
KNIME. The ANNs model has performed 50 epochs of training.
Performance model evaluation for detecting odontoid process
fracture by the sensitivity (recall), specificity (predictive value) f-
measure and prediction error were all 100%, 95.4% 97.77% and
2.3%, respectively. The model’s accuracy was equal to 97% of
the area under the receiver operating characteristic (ROC)curve
for the diagnosis of odontoid process fractures. Conclusion:
ANNsmodels with KNIME analytics platformwere successfully
utilized for computer-assisted diagnosis of odontoid fractures
using radiographic x-ray images. This approach can assist the
radiologist in the screening or assist in the detection and diag-
nosis of acute fractures.

992
P528: Cervical bilateral facet dislocation
without neurological abnormality: a case
series in single tertiary hospital

Aries Rakhmat1, Aliefio Japamadisaw1

1Orthopedic and Traumatology, Dr Soetomo General Hospital,
Universitas Airlangga, Indonesia

Introduction: Traumatic subaxial cervical fracture- disloca-
tion with spinal cord injury (SCI) can cause long-lasting
dysfunction in many organ systems resulting in significant
financial burden and functional disability. The patient may
come with complete or incomplete neurological deficit, and
however, there is also a possibility of no neurological deficit.

Material andMethods: This case series presented three cases
of 68-year-old man, 54-year-old man and 44-years old woman
that came to the emergency department after traffic accident
and fall from height. Surprisingly there was no neurological
deficit was found on both patients. The patient underwent
emergency open reduction and posterior stabilization. Several
weeks after, the neurological function was still excellent.
Results: In the subaxial cervical spine (C3-C7), bilateral
pedicle fractures, bilateral locked facets, with or without
fracture of the laminae, are the most common causes of post-
traumatic spondylolisthesis. Enlargement of the spinal canal is
significant when the vertebral body and the shattered posterior
arch separate, which may play a protective role on the spinal
cord. In the first and third case, neurological deficit was not
happened due to widening of the spinal canal, but in second
case the patient’s neurological condition remained excellent
even there was no disruption on the posterior arch after
cervical bilateral facet dislocation. Conclusion: Mostly, the
neurological deficit has not happened in the fracture and bi-
lateral facet dislocation with disruption of the posterior arch
due to the widening of the spinal canal, but in our case the
patient’s neurological condition remains excellent even
though there is no disruption on the posterior arch after
cervical vertebrae bilateral facet dislocation. Treatment of this
injury should be done properly to prevent other morbidities
and even mortality.

1075
P529: Non-surgical approach to combined
C1 and C2 fractures

Ahmad Faizal Razali1, Asrul Syamin Hisyam Yong1,
Satpal Charl1, Amir Zakaria2
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Introduction: Combined fractures of the C1 and C2 vertebrae
represent a distinct subset of spinal injuries that demand
particular attention due to their critical location within the
cervical spine. This region is particularly susceptible to injury
given its anatomical characteristics and its integral role in the
stability and rotational function of the neck. Combined
fractures of C1 & C2 account for 3% of all acute injuries to the
cervical spine. An individualistic approach is required to
manage these fractures. This case report highlights the con-
servative management of a patient with simultaneous C1
(Landells Type 1) and C2 (Anderson and D’Alonzo Type III)
fractures. Material and Methods: A 38-year-old male came
with Spinal cord injury AIS C with anterior arch C1 fracture
and a Type 3 dens fracture of C2 after an MVA. MRI revealed
spinal cord oedema with no cord compression. Intravenous
dexamethasone was started immediately and the patient had
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significant neurological improvement. To stabilize the frac-
ture, we opted for halo vest application to preserve the motion
of the neck. Despite the challenging and unfavorable fracture
pattern, surgical intervention was deferred in favor of the
patient’s improving neurological status. Results: At 3 months
post-trauma, X-ray images show a bony union of the fractures
and subsequently the halo vest fixator was removed. The
patient has complete neurological recovery and has started
work. There is some limitation to the range of motion of the
neck but not disturbing his daily functions. Conclusion:
Combined atlantoaxial fractures are life-threatening injuries
that require an individual approach to each patient. Although
surgery is warranted due to the neurological injury, at times,
conservative approaches may emerge as the more beneficial
and less traumatic option for the patient, ultimately yielding
superior outcomes. In this case, complications that could arise
from surgery were also avoided.

1257
P530: Posterior ligamentous complex
reconstruction with artificial ligament in
patients without cervical vertebral fracture:
a technical note

Chengyi Huang1

1Department of Orthopedics, West China Hospital, Sichuan
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Introduction: Posterior ligamentous complex (PLC) offers
restraints to deformation as a complex with an inter-
connected manner. The stability and range of motion of the
posterior cervical spine is greatly restricted when the pos-
terior ligamentous complex is damaged, even without bone
disruptions. We describe an original surgical technique,
advantages with the novel technology, and postoperative
condition of patient who was first used of artificial ligament
in reconstruction surgery of posterior complex ligamentous
injuries in patients without lower cervical vertebral fracture.
The aim of this technique is to retain the mobility of the
injured segment as much as possible on the basis of spinal
stability, and try to treat these patients with dynamic re-
construction. Material and Methods: Detailed description
of the reconstruction surgery with artificial ligaments carried
out for C4-6 posterior complex ligamentous injuries in a 27-
year-old male, with neck pain and restricted movement due
to high fall injury accompanied by impaired movement of
limbs, is presented. Results: Immediately postsurgery, the
patient’s neck pain and quadriparesis had been improved.
The spinal canal decompression and cervical spine sequence
was satisfactory, the facet joint face was in good position and
spinous process spacing returned to normal. After three
months of rehabilitation, the patient reported improvement
of symptoms, physical and imaging examination showed a

significant improvement in the patient’s condition. The
patient’s neck mobility motor function had improved further.
Conclusion: The present data demonstrates that the novel
technique for reconstruction of PLC injury is feasible and
safe. However, familiarity with cervical anatomy and ade-
quate experience for the lateral mass screws placement
during surgery are crucial for this procedure. Therefore, this
surgery should be best conducted by a highly experienced
cervical surgery team.
Keywords: cervical vertebra; posterior ligamentous complex;
injury; non-fusion; reconstruction
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Introduction: Acute Traumatic Central Cord Syndrome
(ATCCS) is the most prevalent acute incomplete spinal cord
injury. Its clinical presentation is diverse, marked by pro-
nounced upper-extremity motor weakness and a loss of
sensation along the shoulder girdle. Surgical intervention is
the standard approach for ATCCSmanagement, but the lack of
surgical guidelines makes the surgeon’s experience pivotal.
This study aims to investigate the clinical utility of anterior
and posterior surgical approaches in ATCCS, their influence
on patient outcomes, and their economic implications. Ad-
ditionally, we explore whether the choice of surgical approach
is influenced by patient characteristics and its subsequent
impact on clinical outcomes and cost-effectiveness.Materials
and Methods: We will conduct a retrospective analysis of
fully anonymized data sourced from German health insurance
records provided by GWQ Serviceplus AG. Our study will
encompass patients diagnosed with ATCCS who received
surgical treatment (Operation and Procedure Code [OPS] 5-
03). We will include patients with ATCCS (ICD-10-GM
S14.10, S14.12, S14.13) and exclude patients with com-
plete spinal cord injury (ICD S14.11). The population will
include patients from 2011 to 2022, stratified by age groups
and sex, and we will assess outcomes within a one-year
follow-up period following their initial diagnosis. Thus, we
will split the patients into two cohorts by the surgical approach
they received (anterior vs. posterior) according to their re-
spective OPS coding. Our primary outcome is the comparison
of rehospitalization and reoperation rates between the two
surgical cohorts. Secondary objectives involve characterizing
ATCCS incidence, hospitalization frequency and duration,
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mortality rates, comorbidities (e.g., Charlson index), and
healthcare costs, encompassing both inpatient and outpatient
care as well as medication expenses. Results: The dataset
provided by the GWQ Serviceplus AG comprises 5 million
insured people, making up a total of over 600 million cases
from the beginning of 2010. It combines insights into pop-
ulation demographics with data on acute and inpatient hospital
care, medication prescription, and involved healthcare pro-
viders. A preliminary search identified a total of around 1,000
patients with ATCCS who received subsequent surgical
treatment. Conclusion: While our study is ongoing, we an-
ticipate that our research will yield valuable insights into the
management of this rare yet significant injury. As surgical
treatment is crucial for patient outcomes in ATCCS, we aim to
better understand how to determine the correct surgical ap-
proach for the individual patient.

1524
P532: Percutaneous fixation of Hangman’s
fracture

Petr Vachata1, Jan Lodin1
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Masaryk Hospital, UJEP, Usti nad Labem 11, Czech Republic

Introduction: Open anterior and/or posterior C2–3 fixation
and fusion are standard treatment modalities for dislocated
hangman’s fractures requiring surgery. In certain situations,
transpedicular fixation with fracture reposition and com-
pression via Judet screws can serve as an alternate treatment
option. Materials and Methods: From 2016 to 2022, we
treated 13 cases of dislocated Hangman fractures type I or
type IIa with posterior percutaneous fixation. Patient ages
ranged from 38 to 88 years (mean average 51 years), with 8
men and 5 women forming the cohort. MRI ruled out dis-
ruption of the C23 disc in each instance. After the K-wires
were placed, lag titanium screws were implanted utilizing
frameless navigation, using intraoperative cone beam CT
scan (O-arm). In ten cases, bilateral transpedicular screws
were used, and in two cases, transpedicular and translaminar
screws were combined. Due to a technical issue, only one
patient received a unilateral transpedicular screw. Results:
There were no complications during the surgery or follow-
up. Screw malposition did not occur. After three months,
osseous union, determined by a CT scan, was achieved in 12
cases. The final case had severe osteoporosis and osseous
fusion occurred after one year. At the one-year, there no
patients exhibited instability or angulation at the C2-3
segment. Twelve patients had full range of motion, based
on clinical examination. Conclusion: Minimally invasive
percutaneous intraoperative CT guided fixation of selected
Hangman fractures is a safe and technically feasible pro-
cedure that preserves physiological range of motion.
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Introduction: Dysphagia is a common multifactorial compli-
cation following cervical spine surgery. It can occurs at any time
after surgery and can be life threatening. We describe the case of
tardive dysphagia as a symptom of hardware failure. Material
and Methods: We present the case of a 60-year-old male who
was admitted to our department after falling from 02 meters.
Physical examination revealed cranial trauma without loss of
consciousness. Cervical spine was painfull with limited motion.
The neurological exam showed incomplete motor and sensory
deficit. X-rays and CT-scan showed a bilateral C5-C6 dislocation
associated to C6 superior articular process fracture. The proce-
dure was done at 5 hours post traumatic. The reduction was done
by external maneuvers under fluoroscopic guidance. Through an
anterior approach, arthrodesis was performed by a plate using a
tricortical bone graft taken from the iliac crest. Post operatively
neurological exam was unchanged. X ray showed an acceptable
reduction. The patient was discharged at home. Results: Three
months after surgery the patient complained of a progressive
dysphagia. On physical examination, we noted a recovery of the
neurological deficit. X-rays revealed hardware failure with a
screw migration. Infection was ruled out and we opted for screw
extraction. At the last follow-up, there was no neurological sign,
no residual pain and the reduction was judged acceptable.
Conclusion:Dysphagia following anterior cervical spine surgery
remains frequent. Cervical plating appears to be one of the risk
factors. A regular follow-up is a must, to detect and treat this
complication as early as possible.

1917
P534: Traumatic cervical spondyloptosis
C4-5 treated by slow traction - Reduction
then internal fixation

Rakesh Kumar1, John Small1
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Introduction: Delayed onset of traumatic spondyloptosis is rare.
Often, vertebrectomy is considered as reduction is often not
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possible. We describe a patient with minimal radiologic findings
who later developed cervical spondyloptosis and mild neurologic
deficits. For such a problem traction is often done short-term; if at
all. We describe a different management strategy.Case report:A
25-year-old woman catapulted over barbed wire fence in the ATV
accident. The initial studies seemed unremarkable, and she was
discharged without a brace though still in pain. Three months
later, spondyloptosis of C4-5 was noted when she presented with
paresthesiae in the upper extremities and mild myelopathic fea-
tures. Progressive increase in traction was done, with the patient
awake. This was over 4 days, starting with 10 pounds, and
gradually increasing to 40 pounds. Finally a change in direction of
traction resulted in significant improvement. Reduction was fi-
nally completed intraoperatively by combined anterior and
posterior approach and internalfixation; with anatomic alignment.
She had full neurologic recovery, remained free of pain; and with
solid fusion on long term follow-up. Conclusions: Follow-up
after cervical spine injury is important to prevent such a com-
plication of missing ligamentous injury. Though seemingly un-
reducible, a trial of traction is warranted to determine if it is indeed
fused. The principles of traction to reduce a fracture can also be
applied to the cervical spine.
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a case report and novel surgical technique
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Stephen Ruff1, Randolph Gray1

1Orthopaedics, Royal North Shore Hospital and The Children’s
Hospital at Westmead, Sydney, Australia

Purpose: Paediatric cervical spine injuries are rare, and the di-
agnosis andmanagement can be challenging. Surgical intervention
has been recommended in unstable odontoid synchondrosis in-
juries or those which have failed non-operative measures. How-
ever, the literature remains sparse on the operative management of
severe injuries due to the low incidence.Methods:An 18-month-
old female sustained an unstable odontoid synchondrosis fracture
from a motor vehicle accident. Due to ongoing instability after
initial immobilisation in a Halo, the decision was made to proceed
with surgical management. With the patient positioned prone and
neural monitoring throughout, a posterior approach was utilised.
Subperiosteal exposure of the C1 posterior arch was performed
bilaterally. A spinal fixation band was passed under the right C1
posterior arch, around the C2 spinous process, under the left C1
posterior arch and finally back under the C2 spinous process. The
C1-C2 distraction was reduced using intraoperative imaging and
the sublaminar tape constructwas secured and reinforced. The halo
was then reattached. Results: Post-operative recovery was com-
plicated by a Halo pin site infection which was treated with oral
antibiotics. The Halo was removed after 3 months, following a CT

which demonstrated union. X-Rays at 6 months revealed ana-
tomical alignment with union. Conclusion: Surgery is recom-
mended in paediatric odontoid synchondrosis fractures refractory
to non-operative management. Sublaminar taping of C1-C2with a
spinal fixation band has demonstrated to be an effective surgical
technique in the management of an unstable odontoid syn-
chondrosis fracture.

2081
P536: Novel approach of using dual mini rods
reduction technique for bifacet
cervical dislocation

Shun Herng Tan1, Han Sim Lim1, Jayathilak
Shanmugam1, Jun Jie Chew1, Ban Heng Teh1, Zairul
Anuar Kamarul Bahrin1

1Penang General Hospital, Malaysia

Introduction: There is no consensus in treatment of sub-axial
facet dislocation. In literatures, posterior open reduction often
involves facetectomy and use of instruments such as periosteal
elevator, pedicles screw, bone holding forceps, curette, interlam-
inar spreader. Traditional reduction techniques for facet dislocation
can be challenging in case of end plate and spinous process
fracture. The use of pedicle screws and mini rods represents a
potential alternative to traditional methods, offering improved
outcomes and reduced risk of complications.Report:We report a
case of an 82-year-old man with no prior medical illness who was
involved in amotor vehicle accident resulting in neck pain with no
neurological involvement. Imaging revealed a C6/C7 bifacet
fracture dislocation with C6 laminar and spinous fracture. The
patient underwent posterior spinal instrumentation and fusion of
C4-T1. Intraoperatively, difficulties in performing reduction were
encountered due to the fracture of the involved spinous process.
Pedicle screws insertion were made over bilateral lateral mass and
pedicles of C7 and T1 respectively, followed by the application of
two short rods acting as a frame, and to manipulate the upper
vertebra using power rod gripper to achieve reduction. Bilateral
partial facetectomywasmade prior reduction. Intraoperative neuro
monitoring showed no signal change, and post-surgery, the patient
had no neurological deficits. Conclusion: Use of dual mini rods
reduction for cervical facet dislocation allows better control of the
cranial vertebrae, provided there is strong bone, good pedicle
screw placement, and intraoperative neuromonitoring.

2174
P537: An experience of treating unstable
cervical flexion tear-drop fracture via
combined anterior and posterior fixation

Kesavan Ramachandran1, Saravanan Shanmugam1

1Orthopedic Department, Hospital Seri Manjung, Perak, Malaysia
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Introduction: Flexion tear drop fracture represent a fracture
pattern occurring in severe axial/flexion injury of the cervical
spine. They are important to recognize because they indicate
extensive underlying ligamentous injury and spinal instability.
Although most cases of tear drop fracture can be treated con-
servatively, surgical treatment is indicated in cases of the unstable
type.Material and Methods: Based on reported studies and our
clinical experience, we consider a massive avulsed fragment,
intervertebral disc injury, and displacement of ≥ 3 mm as features
of an unstable fracture. To our knowledge, there are few reports on
surgical procedures treating cervical flexion tear-drop fracture,
and the ideal surgical treatment for unstable flexion tear drop
fractures remains controversial. We present our experience and
the outcome of treating unstable cervical flexion tear drop fracture
via combined 360° fixation. Results: We performed combined
anterior and posterior fixation to ensure adequate stabilization.
The advantages of this procedure were as follows: (I) the avulsed
fragment, which may compress the esophagus and lead to dys-
phagia, could be reduced and fixed directly. (II) The instability at
the injured disc could be addressed, and decompression could be
achieved directly. (III) The procedure could provide both anterior
and posterior support, ensure immediate postoperative stability,
and enhance the bony union and fusion. Our patient was allowed
early mobilization 3 days post operation and manage to return to
work by 6 weeks post operation. Conclusion: The clinical and
radiological outcomes of combined anterior and posterior internal
fixation for the treatment of unstable Cervical flexion tear drop
fracture were satisfactory and could be considered as a safe and
effective method for managing such injury.

2182
P538: Os odontoideum fracture in adults: a
clinical case study of evaluation
and management

Esteban Espinoza1, Ratko Yurac1

1Unidad de Traumatologı́a de Columna, Cĺınica Alemana de
Santiago, Vitacura, Chile

Introduction: Os odontoideum (OO) is a rounded ossicle
that is separated from the body of the axis by a transverse
space. Some authors associate it with a previous injury to
the odontoid process, in which an unrecognized fracture is
distracted by the alar ligaments and produces a pseu-
doarthrosis, while others suggest that it is congenital.
Presentation varies from neck pain, symptomatic myelop-
athy to even sudden death. Diagnosis is usually made in
adolescence or early adulthood and can be detected on
lateral radiographs of the cervical spine, visualizing the
defect with flexion-extension and a displacement of C1 over

C2. In most cases, surgery is necessary for symptomatic
patients, but the best treatment for patients with OO is
controversial, as it is difficult for clinicians to predict which
patients will require surgery to prevent further symptoms.
Case Presentation: The case of a 38-year-old male patient
with insulin-dependent diabetes mellitus is presented, with
an episode of syncope with loss of consciousness of about 5
minutes. He was admitted with a diagnosis of diabetic
ketoacidosis and probable cardiogenic syncope, and was
hospitalized for study, presenting persistent post-traumatic
neck pain without focal neurological deficit. An angioto-
mography of the neck vessels was performed, detecting a
probable OO fracture in the bone-windowed images,
without signs of vertebral artery stenosis. Computed to-
mography and magnetic resonance imaging of the cervical
spine were requested, reporting acute subluxation of the C1-
C2 lateral joints, a small avulsive fracture of the OO, and
disruption of the regional posterior longitudinal ligament,
as well as C5-C6 vertebral block. Dynamic cervical radi-
ography shows a slight increase in the space between the
OO and the anterior arch of the atlas, with no modification
in flexion. It is worth noting that the patient recently began
to experience sleep apneas without recent weight gain. In
this case, orthopedic therapy with a Miami collar and
outpatient follow-up was chosen, where a Harms-type
surgery was planned. Discussion: The presented case is a
typical example of a symptomatic os odontoideum fracture
in an adult, confirmed by CT and MRI. The patient’s
symptoms, neck pain and syncope, are two of the most
common of this condition. Diabetes mellitus is a known risk
factor for vertebral fractures, with a 4.5-fold increased risk
of vertebral fractures in diabetic patients. The treatment of
symptomatic os odontoideum fracture in adults depends on
the severity of the fracture. Stable fractures can be treated
with a cervical collar, while unstable fractures may require
surgery, as in the presented case.

2315
P539: Upper cervical spine injuries,
orthopedic versus surgical treatment: a dual
center experience and review of litterature

Elouni Emna1, Mohamed Amine Hadj Taieb1, Atef Ben
Nsir1, Wiem Boudabbous1, Mohamed Ali Kharrat1,
Mehdi Darmoul1

1Department of Neurosurgery, Fattouma Bourguiba, University
Hospital of Monastir, Monastir, Tunisia

Introduction: The upper cervical spine, including C0-C1-C2, is
a unique anatomical and functional unit. Since it is a highly
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mobile functional unit, traumatic events in this area may produce
devastating neurological complications and death.Material And
Methods: We conducted a retrospective study, collecting data
from the neurosurgical departments of the university hospital of
Monastir and the university hospital of Sfax, within 6 years from
the survey date. Results: We included 40 patients in our study.
Median agewas 40.6 years (5-83 years) with amale to female sex
ratio of approximately 1.5. We assessed the neurological status
using the AIS (American Spinal Injury Association Impairment
Scale) score, revealing that 90% of the cases were classified as
grade E, 7.5% as grade B, and 2.5% as grade A. The radiological
findings indicated various types of upper cervical spine injuries,
including 19 cases (47.5%) of odontoid fractures, 3 cases (7.5%)
of Hangman’s fractures, 7 cases (17.5%) of isolated atlas frac-
tures, 9 cases (22.5%) of combined Atlas and Axis fractures, and
2 cases (5%) of occipital condylar fractures. 50% of our patients
had orthopedic treatment. They all had an AIS grade of E.
Among them, 10% experienced radiologically unfavorable
progression to pseudoarthrosis, while maintaining an AIS grade
of E. 50% of our patients underwent surgical treatment. Only one
patient had an initial AIS grade of A and unfortunately passed
away postoperatively. Three patients had an initial AIS grade of
B, with one patient succumbing and another progressing to AIS
grade C.Conclusion:Upper cervical spine injury usually results
from high-energy events such as falls, sports injuries, traffic
accidents. These traumatic injuries can sometimes be very dif-
ficult to diagnose, to manage, and to treat.

2317
P540: Atlanto-axial fusion using C2
translaminar screws and C1 hooks: a
case report

Raddaoui Walid1, Atef Ben Nsir1, Gallaoui Slim1,
Ghorbel Mohamed1, Elouni Emna1, Mehdi Darmoul1

1Department of Neurosurgery, Fattouma Bourguiba, University
Hospital of Monastir, Monastir, Tunisia

Introduction: The atlantoaxial (C1-C2) complex is a different
unit from the rest of the cervical spine because of its mobility
and its bony and vascular anatomy. Its dislocation caused
frequently by trauma can threat a patient’s life if not treated.
Since the beginning of the 20th century, several surgical
techniques have been developed to fix this C1-C2 complex
dislocations. Material and Methods: A 32-year-old doctor
consulted the emergency department in October 2021 for a
direct cervical spine trauma following a traffic accident. The
patient had isolated neck pain without motor or sensitive deficit.
He was immobilized by a cervical collar and had an urgent
spinal CT scan which revealed a C1-C2 dislocation without

bone fracture. The patient underwent a posterior atlantoaxial
fusion using C2 translaminar screws combined with a bilateral
C1 hooks without bone grafting. Results: The surgery went
well without incident with a satisfying assembly confirmed by a
postoperative imaging. Neck pain was disappeared few days
after surgery and the patient is now living without health issues.
Conclusion: The fusion technique using bilateral C1 hooks
combinedwith C2 translaminar screws can be used to fix C1-C2
dislocations to avoid neurovascular risks.

2319
P541: Distractive flexion injuries of subaxial
cervical spine, anterior or posterior surgical
approach? A case report and review
of litterature

Elouni Emna1, Atef Ben Nsir1, Raddaoui Walid1, Wiem
Boudabbous1, Mohamed Ali Kharrat1, Belkahla
Ghassen1, Mehdi Darmoul1

1Department of Neurosurgery, Fattouma Bourguiba, University
Hospital of Monastir, Monastir, Tunisia

Introduction: Injuries to the subaxial cervical facets
causing dislocation with or without fracture are due to
complex flexion and distraction forces with accompanying
element of axial rotation. In recent years, anterior surgery
has become popular for the management of cervical dis-
tractive flexion (DF) injuries. Material and Methods: We
report the case of a 58-year-old male patient presented with
left lower limb weakness and bilateral upper limb numb-
ness following a cervical spine trauma. A computed to-
mography (CT) scan of the cervical region revealed a grade
II anterolisthesis of C6 over C7 and a grade III ante-
rolisthesis of C7 over T1. The decision was to perform a
C6-D1 anterior arthrodesis procedure with C7 corpectomy
and inter-body graft insertion. Results: Intraoperatively,
despite multiple attempts at reduction using external ma-
neuvers and a partial corporectomy of C7, there was a
secondary displacement of T1, which became no longer
visible through the anterior surgical approach. An emer-
gency cervical CT scan showed a 26mm high diastasis
between C6 and T1. The patient was reoperated using
posterior approach and fixation were done using pedicle
screws at T2/T3 and lateral mass screws at C5/6 level.
Conclusion: Although there have been several reports
regarding DF injuries that were treated by anterior plating
with good clinical outcomes, 10-14 several biomechanical
studies have shown the superiority of posterior fixation
over anterior plating for this type of injury, and anterior
fixation alone has proven insufficient.
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P542: Outcome assessment of surgical
management of patients with
thoracolumbar fracture

Virendra K Verma1

1Orthopedics, All India Institute of Medical Sciences, Bhopal, India

Intoduction: To assess radiological outcome following
surgical management in patients with thoracolumbar frac-
tures using Local Kyphotic Angle( LKA), Traumatic Re-
gional Angle (TRA), Anterior Vertebral Height Ratio(
AVHR), Posterior Vertebral Height Ratio (PVHR) at
follow-up of 6 months. To assess functional outcome fol-
lowing surgical management in patients with thor-
acolumbar fractures using Visual Analogue Scale (VAS),
Oswestry Disability Index (ODI), & American Spinal In-
jury Association (ASIA) scale at follow-up of 1 years.
Material and Method: This study was conducted at
AIIMS, Bhopal during the study period from July 2019 to
October 2021. A total of 52 patients were included. This
was an observational prospective study. We recorded de-
mographic data, age, sex, occupation, mode of injury, level
and type of fracture and ASIA grades in participants. For
assessment of radiological outcome LKA, TRA, AVHR,
and PVHR were measured preoperatively and at the final
follow-up of 6months post-operatively. For assessment of
functional outcome, VAS score for pain and ASIA im-
pairment scale was measured preoperatively and at the final
follow-up of 6-months post-operatively. The ODI was as-
sessed during the postoperative period only at the follow-up
of 6 weeks and final follow-up of 1 years post-operatively.
Result: Thoracolumbar fractures are common in the young
male patients. The most common mode of injury is due to
fall from height and commonly involved the thoracolumbar
junctional area (L1 vertebrae followed by D12 vertebrae)
due to sudden transition between the rigid thoracic spine
and flexible lumbar spine. All the radiological parameters
showed statistically significant changes (p-value < 0.05)
when preoperative values were compared with values at
6months of the postoperative period which suggests sur-
gical intervention restores the spinal alignment up to the
acceptable level and maintains the correction till the healing
of fractures. All the functional parameters showed statis-
tically significant (p-value < 0.05) changes, except ASIA
grading. Pre-operative VAS was improved from severe in
all patients to mild category 1 year postoperatively.
Functional disability (ODI) was severe to crippled dis-
ability improved to minimal or moderate disability from
6 week post-operative period to 1 year postoperatively.
Although results were insignificant as per the ASIA

impairment scale, 22 patients out of 15 patients with
complete or incomplete neurological deficit showed at least
1 grade of improvement in the ASIA scale and showed no
improvement in 4 patients. Conclusion: Fixation of frac-
tured vertebrae in patients with complete or incomplete
neurological deficit helps in early mobilization, rehabili-
tation, deformity correction, and improvement in the
quality of life. Trends of functional and radiological out-
comes following surgery for thoracolumbar vertebral
fractures may differ. Although major progress has been
made in the treatment of thoracolumbar trauma, accurate
assessment of radiological and clinical outcomes following
surgical management is still a challenge for surgeons be-
cause of the lack of standardized clinical and radiological
outcome measures.

206
P543: Comparative analysis of neurosurgical
intervention and conservative therapy in
managing stable thoracolumbar
junction fractures

Zayed Almadidy1, Ankit Mehta1, Sam Jiang1

1UI Health Department of Neurosurgery, The University of Illinois
at Chicago, Chicago, USA

Introduction: The Thoracolumbar Junction (TLJ), ex-
tending from T11-L2, is crucial for mobility as it links the
relatively rigid thoracic spine to the more flexible lumbar
spine. Stable TLJ fractures are a common injury, and there
is ongoing debate in the medical community about whether
conservative therapy or surgical intervention offers better
outcomes for patients. Objective: This study aims to
evaluate the impact of surgical intervention versus con-
servative therapy on the length of hospital stay (LOS) and
in-hospital complications in patients with stable TLJ
fractures. Methods: We queried the National Trauma Data
Bank for adult patients with a stable compression or burst
fracture of the TLJ from T11-L2 who underwent surgery or
conservative therapy between 2017-2019. One-to-one
propensity score matching was performed based on de-
mographics, comorbidities, injury severity, and insurance
type, comparing patients who underwent neurosurgery to
those who received bracing alone. Standardized Mean
Differences (SMD) were calculated to ensure balance
between groups. Differences in outcomes were compared
using paired Student’s t-tests and Pearson’s chi-square
tests, with a false discovery rate controlled using the
Benjamini-Hochberg multiple comparisons correction.
Results: Out of 17,969 patients who met the inclusion
criteria, 2,976 patients were identified in each group fol-
lowing propensity score matching. After matching, 37 out
of 42 variables had a post-match SMD < 0.1. The surgery
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group had a significantly longer LOS (11.29 days vs.
5.75 days, p < 0.001) and higher rates of in-hospital
complications and discharges to rehabilitation or inter-
mediate care. Conclusions: This study, being the largest to
date, suggests that surgical intervention is associated with a
longer LOS and worse short-term outcomes compared to
conservative therapy in patients with stable TLJ fractures.
While existing literature suggests potential long-term
functional benefits of surgery, a consensus is yet to be
reached. These findings underscore the importance of
careful patient selection when considering surgical inter-
vention for stable TLJ fractures.

477
P544: Efficacy, safety & reliability of single
posteror approach for unstable
thoracolumbar burst fracture treated with
anterior reconstruction and posterior
instrumentation

Sharif Ahmed Jonayed1

1Dept. of Orthopaedics & Spine Surgery, National Institute of
Traumatology & Orthopaedic Rehabilitation (NITOR), Dhaka,
Bangladesh

Introduction: Management of unstable thoracolumbar
burst fracture is still a controversial issue. Fracture mor-
phology, neurologic status, and surgeon preference play
major roles in deciding the appropriate approach. Though
the combined anterior and posterior instrumentation pro-
vides the most stable repair, but optimizing neural de-
compression & stable internal fixation using a single
approach over the least number of spinal segments is the
goal. Moreover, the use of both approaches on a trauma
patient may increase morbidity. Anterior reconstruction of
spine through only one approach can provide an effective
outcome. Aims & objectives: The purpose of this study is
to evaluate neurological, functional and radiological out-
come of the anterior reconstruction of spine by single
posterior approach in cases of unstable thoracolumbar burst
fractures. Methods: Eighteen patients with acute unstable
thoracolumbar burst fractures (T-11 to L-4) with neuro-
logical deficit from July 2012 to June 2021 in the age group
of 16-60 years with McCormack’s score six or more and
thoracolumbar injury severity score (TLISS) five or more
were included. Neurological status, visual analogue scale
(VAS), angle of kyphotic deformity, McCormack’s score
and TLISS score were evaluated. Results: The mean du-
ration of surgery was 255 minutes. The mean blood loss was
440 ml. Mean improvement of ASIA scale was 1.67 in a
patient with incomplete spinal injury whereas patient with
complete spinal injury remain same at last follow-up. The
mean preoperative kyphotic angle was improved from 25

degrees to 5 degrees postoperatively. Visual analogue score
improved from 6.1 to 1.7. Conclusions: Single posterior
approach is a safe, cost effective and reliable surgical ap-
proach for reconstruction of all the columns of spine. It
reduces the operative time, blood loss, the morbidity as-
sociated with combined approach with a good outcome.
Keywords: anterior reconstruction; posterior approach; un-
stable; burst fracture; titanium cage
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P545: Bamboozled: brown sequard in
anklosing spondylitis

Michael Dev1, Sook Kwan Chan1, Manharpreet Singh
Sandhu1, Rachel Ting1

1Orthopaedic Department, Queen Elizabeth Hospital Kota
Kinabalu, Kota Kinabalu, Malaysia

Introduction: Spinal cord injury (SCI) in Ankylosing
Spondylitis (AS) is more prevalent than in the general
population. This is due to the rigid hyperkyphotic de-
formity as a sequelae ligamentous ossification and syn-
desmophytosis of AS. We present a case of an incomplete
spinal cord injury following a fracture in a patient with
axial spondyloarthritis. Materials and Methods: A 48-
year-old man, afflicted with AS since the young age of 12
was brought to the emergency department having met
with a motor vehicle accident. He was brought in by
paramedics fully conscious, hemodynamically unsup-
ported with a vague complaint of lower back pain and
right hip pain. Assessment in the casualty department
yielded reduced pinprick sensation over his right side and
marked weakness over his left lower limb below the level
of T9. Results: A chest radiograph showing widened
intervertebral disc space between T9 and T10, led to an
urgent CT scan and the diagnosis of chalk stick fracture of
T9/T10. An MRI was obtained which showed a grade 1
anterolisthesis of T10 over T9, a calcified disc with
features suggestive of discal injury as well as abnormal
thickening of the posterior longitudinal ligament and
ligamentum flavum. He underwent posterior instrumen-
tation and fusion. He had minimal neurological recovery
following the operation. Conclusion: It has been reported
AS is 11.4 times more likely to develop SCI following
trauma [2] with a higher incidence attributed to cervical
injury. Our case presents a patient with a fracture at the
thoracic level presenting with an incomplete spinal cord
injury. One possible reason for the lack of reporting of
such cases could be due to the fact that fractures in AS are
often under diagnosed or detected late, leading to patients
with complete SCI. With a higher index of suspicion the
incidence of incomplete SCI following trauma in AS
could potentially be more pronounced.
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P546: Risk factors analysis for predicting
vertebral body re-collapses after posterior
instrumented fusion in thoracolumbar
junction burst fractures

Jlidi Mohamed1, Ibrahim Najjar1, Walid Bouaicha1,
Amine Soussou1, mouldi lamouchi1, Karim Mallek1,
Mohssen Chamekh1, Achref Abdennadher2, Selim Daas1

1Orthopedics and Traumatology Department, Hospital of Mohamed
Taher Maamouri, Nabeul, Tunisia, 2Orthopedics and Traumatology
Department, Military Hospital of Instruction, Tunis, Tunisia

Introduction: In the instrumented posterior fusion for thor-
acolumbar (T-L) junction compression fractures, early post-
operative re-collapse can occur even in the case of a well-
reduced vertebral body fracture. Serious complications can be
caused by this re-collapse such as loss of reduction, progressive
post-traumatic kyphosis, and metal failure, often resulting in
indicating secondary revision surgery. Furthermore, this col-
lapse is usually unpredictable owing to the multiplicity of the
predisposing factors and the absence of a widely accepted
accurate prediction systems. The aim of our study is to evaluate
risk factors and predictors for postoperative re-collapse in T-L
burst fractures. Material and Methods: It is a retrospective
study including patients with T-L junction compression frac-
tures who underwent posterior instrumented fusion. The sur-
gical procedure consisted in short, long or combined segment
fusion. The population was divided into two groups: well
maintained (G1) and re-collapse (G2) group. Patients were
assigned to the re-collapse group if their vertebral body height
loss was greater than 20% at any follow-up compared with
immediate postoperative results. Results: Our study included
102 patients. We noticed a slight dominance of male gender
with a ratio of 1.2. Seventeen (17) patients had diabetes. Re-
collapse occurred in 29 of 102 patients (28.43%). In this group,
the mean of age was 65 years. The mean of BMI was 27.48;
More than 70% of the population had at least a BMI > 25. The
age (p = 0.01), and BMI (p = 0.01) were significantly greater
than those of the well-maintained group. We also found a
significant difference for the type of fixation (p = 0.001). We
didn’t find any significant difference between the two groups for
age, diabetes, posterior wall recession, intra-canal fragment and
pedicle and articular fractures. Multivariate logistic regression
analysis identified two independent risk factors: BMI (Ratio
odds = 1.44; 95% CI [1.61 - 3.38]) and short segment fixation
(Ratio odds = 2.66 ; 95% CI [1.47 - 4.81]). The long segment
fixation is a protector factor for re-collapse (Ratio odds = 3.59;
95%CI [1.46 - 8.80]). Laminectomy and bone grafting were not
risk factors for re-collapse. Conclusion: The occurrence of re-
collapse remains possible but unpredictable no matter the
surgical technique used. The type of segmentfixation is a crucial
parameter to consider. Moreover, obesity is a predisposing

factors. Regular and carefull follow-up is a must, inorder to
detect and treat complications.

1040
P547: Occult hyperextension AO type B3
injury of thoracic spine

Mukhesh Thangavel1, Charanjit Singh Dhillon1

1Spine Surgery, MIOT Internation Hospital, Chennai, India

Introduction: Hyperextension thoracic spine injury typically
involve the anterior ligament complex of spine. They are often
found in spine with previous hyper ossification processes such
as ankylosing spondylarthritis (AS) or diffuse idiopathic
skeletal hyperostosis (DISH). Sporadic occurrences in healthy
spine due to high-energy trauma have been reported.Material
and Methods: A 64-year gentleman, known diabetic and
hypertensive presented to us after RTA (Stationary 2-wheeler
hit by van from behind) post his initial management at nearby
hospital. He sustained multiple rib fractures with hemothorax
and left distal third humerus fracture. His spine examination
was relatively normal expect for a subtle tenderness at the
lower dorsal spine. CT thorax picked up D9 anterosuperior
vertebral body fracture which turned out to be AO type B3 in
MRI with D8 Spinous process involvement and discontinuity
of ALL. He was treated with long segment post stabilization
D7-D10 and fusion. Results: A follow-up assessment con-
ducted 6 months later revealed no complications stemming
from the surgery and X rays showed implants in stable po-
sition with evidence of fusion. Conclusion: Hyperextension
Thoracic spine injury though rare can occur in high velocity
trauma in normal spine. They can be masked by normal
neurological presentation, distracting injuries and benign X
rays. High index of suspicion and adherence to schematic
steps of clinical and radiological evaluation can aid us in not
ignoring these three column injuries.

1070
P548: Anterior spinal cord decompression
via a posterolateral approach for the
treatment of ossification of the posterior
longitudinal ligament in the thoracic spine: a
prospective cohort study

Satoshi Kato1, Noriaki Yokogawa1, Takaki Shimizu1,
Satoshi Nagatani1, Masafumi Kawai1, Takaaki Uto1,
Yuji Ishino1, Kazuhiro Nanpo1, Satoru Demura1

1Orthopaedic Surgery, Kanazawa University, Kanazawa, Japan

Introduction: Several surgical procedures have been de-
veloped to treat ossification of the posterior longitudinal
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ligament (OPLL) in the thoracic spine. However, favorable
surgical results are not always achieved, and standard
protocol and procedure for the surgical treatment of tho-
racic OPLL have not been established yet. Beak-type
OPLL in the thoracic spine is known to be the most
complicated in terms of clinical symptoms and surgical
management. We developed a novel procedure to remove
or float the OPLL in the thoracic spine via a posterolateral
approach. This procedure allows the surgeon to perform
anterior decompression for thoracic OPLL more safely and
effectively than in conventional procedures. In this study,
we describe this surgical procedure and report the clinical
outcomes according to our surgical strategy for thoracic
OPLL. Material and Methods: For a large and localized
OPLL, particularly beak-type OPLL, which occupies more
than 50% of the spinal canal diameter, the appropriate
treatment strategy is anterior decompression using our
technique, followed by posterior instrumented fusion. In
this technique, with the patient in the prone position, we
performed total resection of the posterior elements at the
anterior decompression levels. This maneuver includes
laminectomies and removal of the transverse processes and
pedicles, which allows space creation bilateral to the dural
sac and the targeted OPLL for subsequent anterior de-
compression. The thoracic nerves at the levels of anterior
decompression were ligated bilaterally. They were cut and
lifted to improve the view of the OPLL and the antero-
lateral aspect of the dural sac with controlled bleeding.
Anterior decompression was then performed postero-
laterally using a surgical airtome or ultrasonic bone scal-
pel. For other types of OPLL, posterior decompression
with instrumented fusion is indicated. Between 2011 and
2021, using this strategy, we operated on 40 patients with
myelopathy due to thoracic OPLL. Fifteen patients un-
derwent anterior decompression via a posterolateral ap-
proach. We prospectively analyzed clinical outcomes over
a minimum 2-year follow-up period.Results: The recovery
rate, according to the Japanese Orthopedic Association
score, was 65% in the anterior decompression group and
52% in the posterior decompression group. In all 15 pa-
tients in the anterior decompression group, adequate OPLL
removal or floating was achieved without significant
complications. Of the 9 patients in the anterior decom-
pression group who had been non-ambulatory preopera-
tively due to severe myelopathy, all recovered ambulatory
status. Of the 8 patients in the posterior decompression
group who had been non-ambulatory preoperatively due to
severe myelopathy, 2 remained non-ambulatory. Conclu-
sion: Our results in terms of postoperative clinical out-
comes for thoracic OPLL were favorable without
significant complications. The results indicate that anterior
decompression is appropriate for patients with beak-type
OPLL, who generally have severe neurological symptoms.
Thus, anterior spinal cord decompression using our tech-
nique appears to be safe and effective.

1198
P549: Traumatic lumbosacral
spondylolisthesis - A rare case with
reduction technique

Vishnu Senthil Kumar1

1Orthopaedics, Government Royapettah Hospital, Chennai, India

Introduction: Traumatic Spondylolisthesis is a rare injury. This
injury results from a complex high-energy mechanism including
hyper-extension, hyperflexion and compression stress or tangential
force. We Report a case of traumatic lumbar spondylolisthesis,
treated using posterior approach with stable 3 column fixation and
solid inter-body fusion. Case Report: A 38 year old male, pre-
sentedwithASIAAparaplegia following a traumatic injury by fall
from 8 feet height (from tree). Bladder sensation, Peri-anal sen-
sation and tone was lost. X-ray showed grade-2 spondylolisthesis
of L5 over S1.MRI demonstrated traumatic spondylolisthesiswith
cauda equine syndrome. Patient was posted on emergency basis.
Under GA, Posterior approach with exposure of L4, L5 and S1
Pedicles. Complete disruption of bilateral pars inter-articularis,
Inter-spinal ligaments and flaval ligaments of L5-S1. L5 annulus
disrupted. Pedicle screws were inserted in L4,L5 and S1 pedicles.
L5 over S1 was reduced under C-ARM with help of MC Donald
spine dissector. Posterior decompression was done, Left L5 nerve
root was damaged with Dural thecal sac damage. L5-S1 disc was
removed with inter-body fusion. Bone grafting from posterior iliac
crest was harvested and added. The procedure lasted 2.5 hrs with
intra-operative loss of 500 ml and no intra-operative complica-
tions. At 2 yr follow up,lower limb function regained. Bilateral
quadriceps was 5/5, left L4 4/5 and L5 3/5. Right L4 and L5 – 5/5.
Perianal sensation and Tone regained but bladder function yet to
regain. Discussion: Surgical management was the treatment of
choice in our case with ASIA –A paraplegia. Literature search
revealed cases managed with various approaches. In our case,
posterior approach was selected to reduce listhesis with stabili-
sation and fusion. Posterior approach is safe, easy and rod-pedicle
system resulted in perfect reduction and 3 column fixation.
Conclusion: Our case is rare, early diagnosis and treatment with
posterior stabilisation has provided satisfactory functional
outcome.

1484
P550: Spinal injuries due to fall from height
are uniquely different

Rishi Kanna1, Gnana Prakash T1, Ajoy P Shetty1,
Shanmuganathan Rajasekaran1

1Spine Surgery, Ganga Hospital, Coimbatore, India

Introduction: Traumatic spinal injury (TSI) is a significant
source of disability and a burden to the healthcare system
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worldwide. The primary causes of TSI are road traffic accidents
and falls. Among these causes, falls from height are unique in
their injury mechanism, morphology and severity. Therefore, it is
crucial to have a comprehensive understanding of the incidence
and detailed epidemiology of TSI resulting from falls from height.
Methods: A review of case records of all traumatic spine injury
patients treated at a tertiary-level trauma center over a 5-year
period (2015-19) was performed. Epidemiological, clinical, and
radiological data were analyzed. Results: The incidence of
traumatic spine injuries (TSI) from falls was high, with 52.1%
(1069/2065) of spine trauma patients affected. The mean age of
patients was 44.45 ± 16.76 years, with 74.55% (n = 797) between
21 and 60 years, and 81.67% of patients being male with a male-
to-female ratio of 4.5:1. Falls from the workplace were the major
cause of injury (35.17%, n = 376), with 49.8% being high-energy
falls (> 10ft). The various locations of TSI include the workplace
(n = 376), at home (n = 309), from tree (n = 151), into wells (n =
77), and electric poles (n = 57). Patients from lower socio-
economic strata accounted for 48.36% (n = 517) of cases. The
most common region of spine injury was lumbar spine (48.64%,
n = 520), with 25.93% (n = 277) of patients having multiple-level
spine injuries. AO type B was the most common type of spine
injury (35.43%, 377 patients), with 47.33% (n = 506) of patients
having spinal cord injuries and 27.13% (n=290) having associated
injuries to other organ systems. The most common associated
limb injuries were calcaneum fractures (7.01%, 75 patients) and
distal radius fractures (6.17%, 66 patients). Conclusion: Our
study indicates clear demographic and epidemiological disparities
in TSI resulting from falls from heights as compared to other
forms of injury.We have observed a high frequency of workplace
injuries and a preponderance of young male patients. These
findings suggest a general lack of awareness among the public and
policymakers regarding the implementation of effective safety
protocols.
Keywords: spine; trauma; spinal injury; spinal cord injury;
epidemiology; falls
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P551: Should we remove implants after
spinal percutaneous fixation? Evaluation of
spine mobility

Amal Abayed1, Adnene Benammou1, Souha Bennour1,
Seddik Akremi1, Mondher Kooli1, Mohamed Ben Salah1

1Orthopedic Surgery, Faculty of Medicine of Tunis, University of
Tunis El Manar, Charles Nicolle’s Hospital, Tunis, Tunisia

Introduction: Posterior stabilization is a reliable procedure for
thoracolumbar spine fractures. It tend to restore the spinal
anatomy and prevent neurological signs. Spinal implant removal
is a considered a safe procedure indicated in case of implant
loosening, infection or symptoms. However, studies had shown
there is no consensus regarding its benefits on functional results.

Material and Methods: A retrospective, descriptive study was
conducted in Charles Nicolle’s hospital over a period of 6 years
(2017-2022). We included 25 patients with traumatic thor-
acolumbar fractures without neurological signs treated with
posterior stabilization without fusion followed by implant re-
moval with a minimum follow-up period of 6 months. Clinical
and radiological outcome were evaluated based on Visual An-
alog Scale (VAS), Oswestry Disability Index (ODI), Euroquol 5
dimensions (EQ-5D), flexion/extension range of motion (ROM)
and Cobb’s angle before and stabilization and after implant
removal. Informed consent was obtained from patients before
implant removal. Results: A total of 10 men (40%) and 15
women (60%) were included. Mean was 30 years. Predominant
injury mechanism was a fall from height. Number of fractured
vertebral bodies was 22 single and 3 multiple with predominant
level of T10-L2. Fractures were classified according to AO spine
with 70% type A and 30% type B. Mean time of removal was of
26 months. Mean follow-up time of 12 months after implant
removal. Mean kyphotic deformity was of 15 degrees with a
mean number of fixation of 2 segments. Prior to implant removal,
patients presented with mild back pain (20%), pedicle screw
breakage (4%), wound infection (4%). All patients underwent
implant removal successfully, and no severe operation-related
complications occurred. Mean VAS was 3-6 preremoval and < 3
on last follow-up. ODI score was of 4 preremoval and 3 on last
follow-up. Mean EQ-5D score was of 70% preremoval and 75%
on last follow-up. Mean ROM was 4°. Mean Cobb’s angle was
15.66° before stabilization, 11.22° after stabilization and 11.33°
at last follow-up. Conclusion: Spinal implant removal is a
considered a safe procedure when performed after fracture
healing at least at one year postoperatively, and offers the patient
good functional results.

1560
P552: Does magnetic resonance imaging
predict neurologic deficit in patients with
traumatic lower lumbar fractures

Shanmuganathan Rajasekaran1, Karthik
Ramachandran1, Ajoy P Shetty1, Rishi Kanna1, Sri Vijay
Anand KS1, Pushpa BT2

1Department of Spine Surgery, 2Department of Radiodiagnosis,
Ganga Hospital, Coimbatore, India

Introduction: Although several research studies have analyzed
the radiological risk factors for the neurological deficit in thor-
acolumbar fractures, very few have looked at lower lumbar
fractures (LLF).Moreover, the potential utility ofMRI in LLF has
not been evaluated. Themain aim of the study is to understand the
role of MRI in predicting neurological deficits in traumatic lower
lumbar fractures (LLF) (L3-L5).Methods: This is a retrospective
cohort study. One hundred and eight patients operated for trau-
matic LLF between January 2010 to January 2020 were reviewed
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to obtain demographic details, level of injury, and neurology at the
time of presentation (American Spinal Injury Association [ASIA]
grade). Preoperative computed tomography (CT) scans were used
to measure parameters like anterior vertebral body height
(AVBH), posterior vertebral body height (PVBH), loss of ver-
tebral body height (LOVH), local kyphosis (LK), retropulsion of
fracture fragment (RFF), interpedicular distance (IPD), canal
compromise (CC), sagittal transverse ratio (STR), presence of
vertical lamina fracture. Magnetic resonance imaging was used to
measure the canal encroachment ratio (CER), the cross-sectional
area of thecal sac (CSAT), and the presence of epidural hema-
toma. Results: Among 108 patients, 9 (8.3%) had ASIA A, 4
(3.7%) had ASIA B, 17 (15.7%) had ASIA C, 21(19.4%) had
ASIA D and 57 (52.9%) had ASIA E neurology at the time of
admission. On multivariate logistic regression analysis, TLICS
score (p = 0.000), CER (p = 0.050), and CSAT (p = 0.019) were
found to be variables independently associated with neurological
deficits. ROC curve analyses showed that only CER (AUC 0.926,
CI 0.860 - 0.968) and CSAT (AUC 0.963, CI 0.908 - 0.990) had
good discriminatory ability and the optimal cut-off value for CER
was 50% and for CSATwas 65.3mm2.Conclusion:Based on the
results of the study, canal encroachment ratio (CER) > 50% and
cross-sectional area of thecal sac (CSAT) > 65.3 mm2 can be used
as an optimal cut-off value to predict the incidence of neurological
deficit in LLF.

1654
P553: Technical solutions that influence
clinically significant instrumentation failure
in patients with traumatic injuries of the
lumbar spine and thoracolumbar junction

Andrey Bokov1, Ivan Brattsev1, Svetlana Kalinina1

1Neurosurgical, Federal Budgetary Institution Privolzhskiy Medical
Research University, Nizhniy Novgorod, Russian Federation

Introduction: Pedicle screw loosening is the most frequently
accoutered complication after spinal nstrumentations on the other
hand a considerable number of those cases remain asymptomatic.
The objective of this study is to determine factors that influence the
rate of clinically significant instrumentation failure in patients with
traumatic injuries of a lumbar spine and thoracolumbar junction.
Materials andMethods: This is a retrospective evaluation of 204
spinal instrumentations performed in cases of traumatic injuries of
lumbar spine and thoracolumbar junction. PatientswithA3,A4 and
B2 injuries were selected for this study. Preoperatively patients
underwent CTexamination and bone radiodensitywasmeasured in
Hounsfield units (HU) at standard level of L3. Pedicle screws
fixation was used either as a stand-alone technique or in combi-
nation with anterior interbody fusion. In cases with posttraumatic
spinal stenosis a either anterior or posterior decompression of nerve
roots and spinal cord were performed. Cases with implant mal-
position were excluded from this study. The duration of follow up

was 24 months. Cases with screws loosening, were registered and
general discriminant analysis was used to assess the relationship
between clinically significant complication rate and potential
contributing factors. Results: Even though the number of patients
with bone density below 110 HU accounted for 63 (30,9%), the
given factor turned out insignificant. The most contributing factors
were related to technical solutions used. While anterior column
reconstruction and intermediate fixation resulted in a decline in
clinically significant pedicle screw loosening, the extensive de-
compression with total facet joint and lamina resection was as-
sociated with a rise in complication rate. Anterior decompression
was not associatedwith risk of instrumentation failure. Either partial
or total posterior fusion on instrumented levels resulted in a de-
crease in clinically significant instrumentation failure rate. The
parameters of discriminant model for complication rate were: F =
8.6966, p < 0.0001, r = 0.6108, Eigen value = 0.5950 Wilkes λ =
0.6169, χ2 = 91.277. Regression coefficients for significant
components of the model: B0=0,5679, p=0,0008; B1(for partial or
total posterior fusion)= -0 < 1684, p = 0.0006, B2 (anterior re-
construction) = -0.0780, p = 0.0040; B3(extensive posterior de-
compression) = 0.1194, p = 0.0003; B4 (intermediate fixation) =
-0.1262, p = 0.0025 Classification of cases - 89.7% correctly
predicted with sensitivity and specificity accounted for 63.0% and
93.8% respectively. Conclusion: Bone quality is significant con-
tributing factor for implant stability however the result of current
study demonstrate that surgical solutions are capable to reduce its
significance. The necessity of excessive posterior decompression
should be assessed thoroughly in patients with poor bone quality
while anterior decompression does not have negative impact on
long term instrumentation stability. Patients who are at risk of
implant related complications may benefit from anterior recon-
struction and intermediate fixation by getting load on pedicle
screws decreased. Additional posterior fusion may also contribute
to long term stability of spinal instrumentation.

1673
P554: Procedural complications and implant
failures of percutaneous stent-kyphoplasty:
a retrospective analysis of 226 implants from
a Level-1 Trauma center in Switzerland

Julian Scherer1,2, Magdalena Karner1, Osterhoff
Georg3, Kai Sprengel1,4, Hans Christoph Pape1

1Traumatology, University Hospital of Zurich, Zurich, Switzerland
2University of Cape Town, Cape Town, South Africa
3Department of Orthopaedics, Trauma Surgery and Plastic
Surgery, University Hospital of Leipzig, Leipzig, Germany
4University of Lucerne, Hirslanden Clinic St. Anna, Lucerne,
Switzerland

Introduction: Implant failures in spinal fixations and fusions
are uncommon complications with significant potential for
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morbidity and neurological or vascular damage. Implant
failure can either result from fracture of the implant`s parts
itself or secondary due to patient factors such as osteoporosis
(cut-out). A common implant failure of conventional balloon-
kyphoplasty is a fracture of the endplate (cut-out) while in-
flating the balloon during height restoration. This can lead to
fractures of adjacent vertebras and intervertebral disc distur-
bance. The relatively new SpineJack®-system has been ad-
vocated as a safe alternative to the balloon kyphoplasty in
thoracolumbar fractures. However, little is known about
procedural implant failures. Thus, the aim of this study was to
assess implant-related complications, especially focusing on
intraoperative cut-out of the vertebral endplate. Material and
Methods: All patients with vertebral fractures who were
treated with a stand-alone SpineJack®-system from Novem-
ber 2014 to December 2022 were assessed. In total, 226
implants were analyzed. Demographics, fracture characteris-
tics (AOSpine and OF-classification) as well as intraoperative
complications were analyzed. Sub-group analysis was per-
formed for traumatic VCFs vs. osteoporotic vertebral fractures
(OVFs) as well as patients` age. Results: The mean age of the
assessed cohort was 64.76 years (range 19 to 93, SD 16.89)
with a male majority of 53.1%. Most of the assessed fractures
were OVFs (57.1%, n = 129), followed by VCFs (33.2%, n =
75) and malignant fractures (9.8%, n = 22). The mean age of
the OVF group was 74.30 years, (SD 10.44) versus VCF group
48.75 years, (SD 15.26) (p ≤ 0.001). Most of the fractures
occurred in the lumbar region (63.24%) with no difference
between OVFs and VCFs (p = 0.634). Most of the VCFs were
classified as A3 (45.3%) followed by A1 (33.3%), A4 (14.7%)
and A2 (6.7). The most frequently recorded OVFs were OF 2
(38.8%), followed by OF 4 (32.6%), OF 3 (24.8%), OF 1
(2.3%) and OF 5 (1.6%). In total, we recorded two intra-
operative bleedings (0.9%) which both occurred in the OVF
group. There were no technical complications (e.g., expansion
failure of the SpineJack®-system) and no conversion to a
different procedure assessed in this cohort. Intraoperative
cement leakage was found in 18 cases (8.8%) with no dif-
ference between the assessed groups (10.0% OVF versus
6.66% VCF, p = 0.408). Intraoperative cutout of the Spine-
Jack®-system was observed in 16 cases (7.8%) with no
difference between OVF (10.0%) and VCF (4%) (p = 0.120).
Most of the cutouts occurred in the thoracal region (11.63%
versus 5.1%, p = 0.086). There was no correlation between
intraoperative cement leakage and implant cutout (p = 0.591,
Pearson = 0.038). Significantly more cutouts occurred in the
OF 4 classified OVFs (p = 0.004) and there was no difference
in between the AO classification (p = 0.273).Conclusion: The
SpineJack®-system as a stand-alone procedure seems to be a
safe operational option in thoracolumbar fractures with low
complication rates in both, high-energy and osteoporotic
vertebral fractures. Cutouts seemed to occur more frequently
in more severe osteoporotic fractures. Further studies should
assess the long-term outcomes of patients treated with the
SpineJack®-system with intra-operative complications.

1746
P555: Short-segment fixation in AO type B
and C thoracolumbar spine fractures
without neurological deficit: Clinical and
imaging follow-up

Carolina Meneses1, Felipe Espinosa1, Giovanni
Canessa1, Guillermo Izquierdo1, Oscar Bravo1

1Servicio de Traumatoloǵıa, Equipo de Columna, Hospital Cĺınico
Mutual de Seguridad, Santiago, Chile

Introduction: The thoracolumbar segment (T10-L2) is the
most injured segment in patients with spinal fractures (up to
20%). Surgical management is indicated if there is instability
or neurological impairment, to achieve medullary decom-
pression, stability, early rehabilitation, and adequate pain
management. Length of the fixation varies according to type
and lesion level, instrumentation type, and surgeon’s prefer-
ences and training. Short-segment fixations (1 or 2 levels)
present less bleeding, shorter surgical time, lower costs, and
motion preservation of adjacent healthy spinal levels. Long-
segment fixations (3 or more levels) are better in preventing
postoperative deformities. It is important to consider the
expected activities that the patient will achieve post rehabil-
itation, because it defines the axial load over the fixation and
won’t be the same in paraplegic patients and patients that
recover previous activities. Nowadays, it is still a matter of
debate whether short-segment fixations are sufficient to
achieve the required objectives in this type of injury.Material
and Methods: This is a retrospective descriptive study, where
the information was extracted from clinical data from 2020 to
2022 in a level 1 trauma center in Santiago, Chile. The patient
selected, had thoracolumbar distraction and translation in-
juries (type B and C from the AO Spine Thoracolumbar Injury
Classification System) undergoing open monosegmental fix-
ation (USS Schanz) by the same surgical team, and had
complete clinical and imaging follow-up up to one year. We
excluded patients with neurologic deficit and less than 1 year
of follow-up. We analyzed demographic variables, level and
type of fracture, time between injury to surgery, and post-
operative complications. Imaging was assessed to determine
the anterior vertebral body compression percentage, regional
kyphosis by Cobb’s angle, and the progression during the
follow-up. Results: We included seven patients, six of them
were male, the mean age was 35 years old. Four were type B2
fractures and three were type C. 57,1% of the injuries were
located at the T11-T12 segment, followed by L1-L2 (28.7%).
The average surgical time was 1,5 hours and intraoperative
bleeding was 200 mL. Immediate postoperative radiograph
showed an average regional kyphosis of 8,6° and an average
anterior vertebral body compression percentage of 4.2%. At
one year follow-up, we observed an average of regional
kyphosis of 16.9°, with no perioperative complications or
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need of a new surgical intervention. These results are com-
parable to other international case series. Conclusion:
Monosegmental fixation is a valid alternative to manage type
B and C thoracolumbar fractures in patients that return to
previous activities, with acceptable clinical and radiological
outcomes. Comparative studies are needed to determine that
short fixation is as effective as traditional long-segment fix-
ation surgery in non-paraplegic patients.

1847
P556: Comparative analysis of open and
minimally invasive approaches in
thoracolumbar fracture management

Benjeddou Wassim1, Khalil Habboubi1, Safouen Ben
Brahim1, Meddeb Mehdi1, Hassen Makhlouf1,
Mondher Mestiri1

1Adults, Med Taieb Kassab Institute, Mannouba, Tunisia

Introduction: Vertebral fractures account for 17% of hospital
discharges from the Emergency unit and orthopedic depart-
ment at our hospital. Among these, 40% involve injuries to the
thoracic and lumbar segments, with approximately half ne-
cessitating surgical intervention. Since 2019, our institute has
regularly performed surgeries using minimally invasive
techniques, including mini-open approaches and percutaneous
procedures, as an extension of our prior experience in treating
thoracolumbar spine fractures. Material and Methods: This
retrospective study comprises a case series of adult patients
who sustained fractures in the thoracic and/or lumbar seg-
ments and received surgical treatment via a posterior ap-
proach, including traditional open, mini-open, or
percutaneous procedures. All patients were treated at Kassab
Institute, Tunisa between January 2019 and December 2022.
Osteoporotic and pathological bone fractures were excluded.
Data were collected from electronic clinical records and
neuroimaging records. The MAGERL thoracolumbar fracture
classification was used to categorize all CT scans. Statistical
analysis was conducted using IBM SPSS Statistics. Results:
29 cases were included in the analysis, with 63% being male
and 37% female. The average age was 53.2 years (SD 17-81).
Falls (42.3%) and traffic accidents (36%) were the most
common mechanisms of injury. The most frequent fracture
types were A3, B1, and C. The thoraco-lumbar hinge (65%)
was the most frequently affected segment, followed by tho-
racic injuries (30%). Most patients presented with ASIA E
(85%), while 4% were ASIA D and 12% ASIA A. Surgical
techniques included open surgery in 47.4% of cases, less
invasive techniques (mini-open or MIS) in 52.6%, and one
hybrid case. The mean time from injury to surgery was
4.0 days (SD: 0 - 16), with no differences between groups. The
open surgery group experienced longer hospital stays and
more postoperative days. Additionally, this group had a

greater average number of levels operated on and a higher
average number of screws used per surgery. Surgical time and
intraoperative blood loss were also higher in the open surgery
group. Post-surgical complications and the need for reoper-
ation were observed exclusively in the open surgery group. No
significant differences were found between the two groups
regarding post-surgery angulation and decreased vertebral
body height. Conclusion: Minimally invasive techniques for
thoracolumbar fracture management offer a safe and effective
alternative to open surgery. These approaches provide ad-
vantages such as reduced hospitalization times, lower intra-
operative blood loss, and decreased postoperative pain,
facilitating early rehabilitation. They are particularly benefi-
cial in polytraumatized patients and for damage control sur-
gery, making them a viable option for a wide range of
traumatic spinal injuries.

1895
P557: A quarter of elderly patients in major
trauma centres die in 30 days of admission: a
5-year retrospective study

Zion Hwang1,2,3, Tesfaladet Kurban1, Emily Tsang1,
Priyanshu Saha4, Bisola Ajayi1, Jack Williams4, Paavan
Shah4, Reina Sng4, Rhys Owen4, Jason Bernard1,
Timothy Bishop1, Darren Lui1

1St. George’s University Hospital, London, United Kingdom
2Doncaster and Bassetlaw Teaching Hospitals NHS Foundation
Trust, United Kingdom
3University of Sheffield, United Kingdom
4St. George’s University of London, London, United Kingdom

Introduction: Acute spinal injuries and major trauma or-
thopaedic admissions and their appropriate management in the
aging population pose significant challenges to healthcare
systems. In these patients, high energy injuries and polytrauma
with spinal fractures further confound surgical decision-
making. Material and Methods: We reviewed all trauma
patients admitted to a level 1 major trauma centre between
2018 and 2022 via electronic patient database. From this
dataset we identified patients with spinal injuries, their de-
mographics and the characteristics of the trauma. Results: A
total of 357 patients aged > 65 years with spine trauma were
identified, making up 41.5% (357/860) of all traumatic spinal
injuries over the 5-year period. Out of the 357 patients, 160
(44.8%) were female, 213 (59.7%) had polytrauma, 147
(41.2%) had head injuries, 180 (50.4%) had chest injuries, 44
(12.3%) had abdominal injuries, 80 (22.4%) had peripheral
limb, and 84 (23.5%) patients were admitted to ITU. 24.0%
(86/357) of these patients resulted in mortality by 30-days
post-admission. Of those, 70.9% (61/86) had polytrauma and
94.2% (81/86) were managed conservatively. Conclusion:
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Major trauma involving spinal injuries are less common in the
elderly population yet result in higher mortality rates com-
pared to their younger counterparts. Almost a quarter of el-
derly patients admitted to level 1 trauma centres with acute
spinal injuries and polytrauma result in mortality.

1931
P558: Evaluation of AO Spine-DGOU
osteoporotic fracture classification system in
a major trauma centre

Zion Hwang1,2,3, Mak Macapagal4, Reina Sng4, Emily
Tsang3, Tesfaladet Kurban3, Bisola Ajayi3, Priyanshu
Saha4, Jason Bernard3, Timothy Bishop3, Darren Lui3

1Doncaster and Bassetlaw Teaching Hospitals NHS Foundation
Trust, United Kingdom
2University of Sheffield, United Kingdom
3St. George’s University Hospital, London, United Kingdom
4St. George’s University of London, United Kingdom

Introduction: The AO Spine-DGOU Osteoporotic Fracture
Classification System was established to develop a specific
system for Osteoporotic Fractures which utilises radiological (CT/
MRI) imaging to inform surgical assessment and management.
However, a wide-scale validation of this classification system is
yet unpublished and a recent evaluation study reported poor intra-
and inter- observer agreement. So, we conducted a retrospective
audit to assess the pragmatic application of the novel classification
system in a level 1 major trauma centre. In the United Kingdom,
trauma centres work as part of a “spoke and hub” network, where
all high energy injuries are diverted from “spoke” (district general
hospitals) to “hub” (level 1 major trauma centre). Material and
Methods: We identified all patients > 65 with suspected Oste-
oporotic Fragility Fractures over a 4-year period and retrospec-
tively graded their CT/MRI guided by the AO-DGOU
classification system. Patients without accessible images were
excluded from this audit.We then reviewed patient notes to assess
the other parameters in the guidelines and used the cumulative
score to assess whether management was concordant to the new
AO-DGOU classification.Results:A total of 312 trauma patients
were identified to have osteoporotic spine fractures. Of those, 125
(40%) were female and the mean age was 78 years. 207 (66%)
presented with polytrauma, including 143 (46%) head, 160 (51%)
thorax, 45 (14%) abdomen, and 83 (27%) limb injuries. 91 (29%)
were admitted to ITU. The distribution of fracture morphology
was 91 (29%) OF1, 93 (30%) OF2, 35 (11%) OF3, 32 (10%)
OF4, 17 (5%) OF5 and 43 (14%) unknown/indeterminate. Spinal
deformity progressed (score +1) in 7 (2%) patients, did not
progress (score -1) in 65 (21%), and was not documented in 223
(71%). 18 (6%) patients scored +1 for pain under analgesia VAS>
5, 158 (51%) scored -1 for VAS < 5, and this was unrecorded in
136 (44%). Neurological deficit was present (score +2) in 21

(7%). Mobilisation was achieved under anaesthesia (score -1) for
40.0% (43/108), not achieved (score +1) in 47 (15%), and not
tested/not recorded in 107 (34%) of patients. 170 (54%) patients
did not meet the criteria for negative scoring on health status
assessment, 94 (30%) patients scored -1, and 11 (4%) patients
scored -2. 0% had any mention of osteoporotic severity on the
hospital system. Patients scored 3.6 on average. 11% patients did
not receive management concordant with AO-DGOU guidelines:
3% due to patient death, 2% due to comorbid factors, and 6%
reason unclear. Furthermore, 10% did not receive surgery when it
would have been beneficial.Conclusion: Pragmatic evaluation of
this classification is flawed as osteoporotic severity was not as-
sessed, nor were Hounsfield units. This highlights the need for
standardised assessment of these variables and wider accessibility
to aids to guide this. The high percentage of unrecorded variables
draws attention to which important variables are often overlooked
by clinicians’ assessments of elderly trauma patients with po-
tential osteoporotic spine fractures. Despite this, the authors note
that the majority of osteoporotic spinal injuries were treated
concordantly to classification.
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P559: Comparison of short-term outcomes
of percutaneous vertebral augmentation
with and without posterior spinal fusions in
patients with vertebral
compression fractures

Bongseok Jung1, Junho Song1, Justin Han1, Austen
Katz1, David Essig1

1Department of Orthopaedic Surgery, Northwell Health,
Manhasset, USA

Introduction: Prior studies have demonstrated the combination
of posterior pedicle spinal fusions (PPSF) with percutaneous
kyphoplasty/vertebroplasty (PK/PV) as a potentially superior
long-term alternative to augmentation alone especially in cases of
very severe and complicated compression fractures. There is
however a lack of evidence comparing the short-term effec-
tiveness of vertebral augmentation with or without posterior
fusions. Material and Methods: A retrospective analysis was
performed on all patients in the ACS-NSQIP database between
2011-2016 that underwent PK or PV. Patients were stratified
based on CPT codes, and exclusion criteria included any other
spinal procedures, add-on spinal fusions, < 18 years old, and
missing data. Univariate regression was performed to evaluate for
significant association with primary outcomes, and along with
significant variables in baseline differences were analyzed as
independent predictors using multivariate regression. Significant
outcomes (p < 0.05) were subject to backward elimination re-
gression models and adjusted for baseline differences. Results
from the multivariate regression were reported as odds ratio with

Abstracts 653S



95% confidence intervals (OR ± 95% CI). Results: A total of
3104 patients were assessed (2994 PK/PV without PPSF vs 110
having PK/VP with PPSF). PK/VP without PPSF were signifi-
cantly older (69.7% vs 60.9%, p = 0.048). 5 out of 20 co-
morbidities showed significant differences between groups
including BMI (26.6 vs 28.0, p = 0.015), smoking status (12.8%
vs 20.9%, p = 0.013), disseminated cancer (6% vs 20%, p <
0.001), and preoperative WBC (7.7 vs 8.6, p = 0.0047) and
platelet (243.9 vs 266.7, p = 0.007) levels. Operative time was
greater in the group with concurrent PPSF than without (256.8 vs
38.7, p < 0.000), which was similar in the case of length of stay in
the hospital (8.75 vs 2.98, p < 0.001). Primary outcomes revealed
no significant differences in 30-day readmission and reoperation
between the two groups. Morbidity was higher in patients that
underwent concurrent PPSF than without (7.3% vs 3.1%, p =
0.014). In multivariate regression, neither PK/VP with nor
without PPSF were independent predictors of 30-day outcomes.
Conclusion:This study demonstrated that vertebral augmentation
with PPSF is associated with significant comorbidities, longer OR
time and length of hospital stay post-operatively compared to
augmentation without PPSF. There may however be no differ-
ences in primary short-term outcomes between these procedures
when accounting for significant baseline differences. Future
studies should therefore aim to evaluate the viability of con-
junctive PPSF with PK/PVover a long period of time, controlling
for patient characteristics.

2219
P560: Monoaxial pedicle screws and a novel
percutaneous reduction device significantly
keep the vertebral body angle after surgery

Okuda Akinori1,2, Keisuke Masuda1,2, Hironobu
Konishi1,2, Kenichi Nakano1,2, Naoki Maegawa1,2,
Hideki Shigematsu2, Hidetada Fukushima1

1Emergency and Critical Care Medicine
2Orthopedic Surgery, Nara Medical University, Kashihara, Japan

Introduction: Although monomaxial screws (MoAS) are ef-
fective for good vertebral body reduction in spinal trauma,
precise rod placement is difficult under the fascia in percutaneous
surgery. We have been performing percutaneous vertebral body
reduction and fixation using a Sagittal adjusting screw (SAS)
with a uniplanar screw head and a percutaneous vertebral body
reduction device. This screw can be used like a MoAS during
reduction and has angular acceptability in the sagittal plane at the
time of rod placement, but due to its characteristics, postoperative
loss of correction in the sagittal plane is a concern.Materials and
Methods: A new percutaneous vertebral body reduction device,
MoAS, and a three-dimensional rod bender were introduced for
thoracolumbar spine injuries, and a comparison with SAS was
made. Of the 193 cases of thoracolumbar spine injuries with 213
vertebrae that underwent surgical treatment at our center from

June 2016 to September 2022, 35 cases with injuries from the
11th thoracic spine to the 3rd lumbar spine under 65 years of age
that were fixed with above1-below1 and followed for at least
6 months were included. SAS was used from June 2016 to
December 2018, and MoAS was used from January 2019 to
September 2022. The SAS group was the S group and theMoAS
groupwas theMgroup, and The two groupswere comparedwith
respect to age, gender, load sharing classification (LSC), oper-
ative time, blood loss, postoperative correction loss (injured
vertebral body angle(VBA), superoinferior adjacent endplate
angle of above1 - below1(SIEA: sagittal Cobb angle between
adjacent vertebrae above1 and below1 of injured vertebra), and
change in postoperative spinal canal composition (ΔCC). Re-
sults: The mean age was 45.8 years, 17 males and 18 females,
mean observation period of 18 months, 14 patients in group S
and 21 patients in groupM. There were no significant differences
between the two groups (group S andM) in age (47.7, 44.4), sex,
LSC (5.5, 5.1), bleeding volume (22.1 g, 40.8 g), SIEA (8.5
degrees, 5.0 degrees, p = 0.1),ΔCC (15.4%, 15%), but there were
significant differences in operative time (109 minutes,83 min-
utes, p < 0.01) and VBA (6.7 degrees, 2.1 degrees, p < 0.01).
Conclusion: Percutaneous vertebral body reduction and fixation
with the new percutaneous vertebral body reduction device,
three-dimensional rod benders and MoAS is equal to SAS in
reduction of injured vertebral body, and more effective than SAS
in preserving postoperative VBA for thoracolumbar spine in-
juries because it has a significantly lower postoperative loss of
correction of VBA compared to SAS.

2258
P561: Assessment of intervertebral disc
lesions among thoracolumbar high-energy
and fragility fractures treated with
percutaneous stent-kyphoplasty: a
retrospective analysis of 204 fractures

Julian Scherer1,2, Magdalena Karner1, Osterhoff
Georg3, Kai Sprengel1,4, Hans Christoph Pape1

1Traumatology, University Hospital of Zurich, Zurich, Switzerland
2University of Cape Town, Cape Town, South Africa
3Department of Orthopaedics, Trauma Surgery and Plastic
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Introduction: Traumatic vertebral compression fractures
(tVCFs) and osteoporotic vertebral fractures (OVFs) are
common injuries to the spinal column. Concomitant inter-
vertebral disc lesions are believed to increase the risk for early
degeneration in these patients. However, little is known about
the incidence and severity of disc injuries in these fractures.
Thus, the aim of this study was to assess the frequency of
sustained concomitant disc injuries in the above fractures and
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to correlate severity with fracture severity. Material and
Methods: All patients with vertebral fractures who were
treated with the SpineJack®-system and underwent preop-
erative MR-imaging from November 2014 to December 2022
were assessed. In total, 408 intervertebral discs (204 superior
and 204 inferior; 204 fractures) were analyzed. Demo-
graphics, fracture characteristics (AOSpine A1-4 and OF-
classification) as well as adjacent disc injury severity ac-
cording to Sander et al. based on MR-imaging were analyzed.
To assess differences in disc injury severity (ordinal data)
between groups (nominal data) the Mann-Whitney-U test was
used. Correlation analysis between ordinal and ordinal data
was performed using Spearman`s correlation coefficient (ρ)
whereas to assess correlation between ordinal and nominal
data, Pearson`s correlation was used. Results: The mean age
of the assessed cohort was 63.1 years (SD 17.2) (50.5% fe-
male) with a significantly higher mean age in OVFs (p ≤
0.001). Of all assessed fractures (58.3% OVFs), 139 had an
injury to the superior adjacent disc (68.1%) and 119 (58.3%)
to the inferior adjacent disc. Amongst all assessed discs (n =
408), 150 (36.8%) were not injured (grade 0), 72 (17.6%) had
an edema (grade 1), 106 (30.0%) had an intradiscal tear (grade
2) and 80 (19.6%) showed an infraction into vertebral body/
annular tear (grade 3). Significantly more superior disc injuries
were assessed in OVFs (73.9% vs. 60.0%; p = 0.047). Injury to
both discs were observed in 110 fractures (53.9%) with no
difference between sex (p = 0.486) and OVFs vs. tVCFs (p =
0.200). Amongst all assessed discs, we assessed a positive
correlation between inferior disc injury severity and neurology
at admission (pearson 0.142, p = 0.041). No correlation be-
tween superior disc injury (pearson -0.056, p = 0.430) but a
negative correlation between inferior disc injury and intra-
operative cement leakage was assessed amongst all fractures
(pearson -0.170, p = 0.015). Inferior discs were more severely
injured in OVFs (p = 0.012) whereas no difference in superior
disc injuries between the groups was assessed. (p = 0.059).
There was no correlation between OF-classification and su-
perior disc injury severity (ρ = -0.024, p = 0.798) as well as
inferior disc injury severity (ρ = 0.93, p = 0.314). We assessed
a positive correlation between AOSpine-classification and
inferior disc injury severity (ρ = 0.248, p = 0.023) but no
correlation was found with superior disc injury severity (ρ =
0.129, p = 0.240). Conclusion: Intervertebral disc injuries in
tVCFs and OVFs are common concomitant injuries with a
higher incidence of superior disc injuries in OVFs. Inferior
disc injury seems to be associated with less cement leakage but
more neurological symptoms. The OVF severity has no in-
fluence on disc injury severity, whereas more severely tVCFs
are associated with more severe inferior disc injuries. Further
studies should assess the clinical long-term outcome of pa-
tients with concomitant intervertebral disc injury.

2436
P562: Investigation of facet fusions after
surgery for thoracolumbar vertebral
fractures: more than half of cases had
spontaneous facet fusions

Ryo Sasaki1

1Orthopedics, Osaka Saiseikai Nakatsu Hospital, Japan

Introduction: Some reports showed percutaneous spinal
fixation without bone grafting provided spontaneous facet
fusion in some patients. However, few reports have mentioned
spontaneous facet fusion after surgery for thoracolumbar
vertebral body fractures. The purpose of this study is to
evaluate spontaneous facet fusion after surgery for thor-
acolumbar vertebral body fractures and investigate the pre-
dictors of spontaneous facet fusion. Material and Methods:
We retrospectively reviewed 36 patients who were undergone
surgery without bone grafting for thoracolumbar vertebral
body fractures and evaluated facet fusion with Computed
Tomography at 1 year after surgery. 23 patients were diag-
nosed as osteoporotic vertebral fractures. We used three
surgical procedures: (1) balloon kyphoplasty (8 patients), (2)
percutaneous posterior fixation (22 patients), (3) lateral ap-
proach corpectomy and percutaneous posterior fixation (6
patients). We investigated level of facet fusion and measured
the preoperative and postoperative local kyphotic angle of a
fractured vertebra. Results: 21 patients (58%) had at least
single-level facet fusion (F group) and 15 patients (42%) had
no facet fusion (C group). Level of facet fusion was adjacent to
a fractured vertebra in all patients. 13 patients had facet fusion
at only cranial side of a fractured vertebra, 2 patients had facet
fusion at only caudal side of a fractured vertebra, and 6 pa-
tients had facet fusion at both cranial and caudal side of a
fractured vertebra. Preoperative local kyphotic angle was 7.7°
in F group and 4.4° in C group (p = 0.11), and Postoperative
local kyphotic angle was 9.8° in F group and 2.8° in C group
(p = 0.03). There were no significant differences in age,
gender, the prevalence of osteoporosis, level of fractured
vertebra, and surgical procedures between two groups.
Conclusion: 58% of patients who were undergone surgery
without bone grafting for thoracolumbar vertebral body
fractures had spontaneous facet fusion at 1 year after surgery.
90% of the patients had facet fusion at cranial side of a
fractured vertebra. The predictor of spontaneous facet fusion
was large postoperative local kyphotic angle. This tendency
was observed regardless of the surgical methods. In the future,
we will investigate whether this tendency is observed in
patients who are treated conservatively.
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P563: Risk factors of subsequent vertebral
fractures in patients with compression
fracture and intravertebral vacuum cleft
treated by percutaneous vertebroplasty

Kwan Ho Park1, Tae Wan Kim1
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Objective: We evaluated the risk factors of subsequent vertebral
fractures after vertebroplasty for vertebral compression fractures
(VCFs) with intravertebral vacuum cleft (IVC). Materials and
Methods: We retrospectively reviewed the medical data of 31
patients treated by vertebroplasty. 31 patients (17male, 14 female)
with a total of 36 levels were treated. Mean age was 73.3 years
(range, 60-88 years).We evaluatedBMD, level of fracture, type of
fracture, amount of deformity, fracture of posterior cortex, and
endplate fractures. Results: Mean follow-up was 12 months
(range, 5-22 months). Mean BMDwas -3.1. The level of fracture
was T11-L2 in 27 levels, L3-5 in 4 and T6-10 in 5. The type of
fracture was wedge in 29 levels, biconcave in 5 and crush in 2.
The amount of deformity was mild in 29 levels and moderate in 4
and severe in 3. Five of 31 patients with VCFs and IVC showed
subsequent vertebral fractures after vertebroplasty. 4 refractures, 1
adjacent fracture, and no remote fracture were obtained. The
history of previous vertebral fracture was in 1 patient. All 5
patients had mild vertebral fractures. Fracture of posterior ver-
tebral cortex and endplate fracture in 3.Conclusions: Subsequent
fractures could be developed in patients with mild vertebral
fracture, fractures of posterior vertebral cortex and endplate.
Refracture was most common subsequent fracture. Careful ver-
tebroplasty and long-term follow-up is required.

Trauma – other
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P564: Spine fractures in the frame of Thom’s
mathematical theory of catastrophe
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Introduction: The physical properties orthopedists encounter
are force, momentum, pressure, torque, energy, and power; all
these, constitute compound physical properties, such that, it is
essential to comprehend the fundamental units, of which they
are a combination. This work constitutes the apodictic research
of the unit transformations and electromagnetic interactions of
atoms, that generated the catastrophic event of fracture. Ma-
terial and Methods: The methods used are, exclusively, the
apodictic inferences within the frame of the mathematical
theory of communication of Shannon, from the conversion of
fundamental units of physics to the effects in the bone, which is
our object of analysis. A matter of differential and integral
calculus. Results: We investigate the true mechanism of the
fracture since they are, the result of a mathematical catastrophe
of Thom: sudden transition of the contiguous bone cortical
layer, and an infinitesimal instant later, the cortical breaks. This
catastrophic event is modeled with the hyperbole equation y =
a(x-b)/(x-b). Precisely at point x = b, is the catastrophic change,
from continuous corticals to broken corticals. The hyperbole
before point x = b represents continuous cortical, and the
hyperbole after x = b is the bone after the cortical has been
broken. What breaks a bone not only depends on the force
exerted on it but also on the area on which it is applied and the
duration of it. It is not the same to have a 3,000 Newtons force
required to fracture a vertebra, distributed along all the vertebra,
over one minute, rather than the same force, occurring during
one second, applied to a tiny area of the vertebra. In both cases,
it is the same force applied to the bone, but what changes it is
the area and time the force is being applied! Force breaking
bones is applied in an infinitesimal area of bone, which is
pressure. Force is also applied during an infinitesimal time. So,
what generates the fracture, is the derivative of pressure (force/
area) relative to time. Multiplying pressure units N/m2 by (m/
m), units will be Nm/m3 or Joul units (J) divided by volume;
which is energy per volume. As such, the force applied to an
area of bone, is energy distributed over bone volume or energy
density. The fracture is produced, because of the change in
pressure during an infinitesimal period. The derivative of
pressure, in energy per volume units, relative to time, is what
breaks the bone. This energy corresponds to the kinetic energy
of the object, exerting force on the bone. KE = (1/2) mv2.
Energy per volume units J/m3, multiplied by (1/seg)/(1/seg),
correspond to power(J/seg) per flux units (m3/seg). This flux is
the amount of the object getting inside the first atomic layer of
atoms of the bone cortical, during the precise moment of the
fracture. Conclusion: Fracture is not only dependent on the
force exerted on bone but also on the time and area in which the
force is applied. The fracture threshold, is the derivative of the
pressure relative to time, energy density, or Power per flux, in
differential calculus terms.
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(Clinician Reported Outcome Spine
Trauma) in the clinical setting
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Introduction: There may be discrepancies when compar-
ing patients’ perspective with clinicians’ perspective on
what is considered as a good outcome of a specific treat-
ment. Next to a patient reported outcome measure, there is
also need for a simple, reliable and quick to administer tool
that is completed by the treating surgeons and reflects their
perspectives adequately. Consisting of the most relevant
clinical and radiological assessment parameters, the AO
Spine CROST (Clinician Reported Outcome Spine Trauma)
was developed by the AO Spine Knowledge Forum Trauma.
The aim of the current study was to evaluate the feasibility,
internal consistency, inter-rater reliability, and prospective
validity of AO Spine CROST in the clinical setting. Also,
the correlation between the clinician-reported CROST and
patient-reported PROST (Patient Reported Outcome Spine
Trauma) was investigated. Material and Methods: Pa-
tients were included from four trauma centers. Two sur-
geons with substantial amount of experience in spine
trauma care were included from each center. Two separate
questionnaires were administered at baseline, 6-months and
1-year: one to surgeons (CROST and additional evaluation
questions) and another to patients (PROST). Descriptive
statistics were used to analyze patient characteristics and
feasibility, Cronbach’s α for internal consistency. Inter-rater
reliability through exact agreement, Kappa statistics and
Intraclass Correlation Coefficient (ICC). Prospective
analysis, and relationships between CROST and PROST
were explored through descriptive statistics and Spearman
correlations. Results: 92 patients were included. CROST
showed excellent feasibility results. Internal consistency
(α = 0.58-0.70) and reliability (ICC = 0.52 and 0.55) were
moderate. Mean total scores between surgeons only differed
0.2-0.9 with exact agreement 48.9-57.6%. Exact agreement
per CROST item showed good results (73.9-98.9%). Kappa
statistics revealed moderate agreement for most CROST
items. In the prospective analysis a trend was only seen
when no concerns at all were expressed by the surgeon
(CROST = 0), and moderate to strong positive Spearman
correlations were found between CROSTat baseline and the
scores at follow-up (rs = 0.41-0.64). Comparing the CROST
with PROST showed no specific association, nor any
Spearman correlations (rs = -0.33-0.07). Conclusion: The

AO Spine CROST showed moderate validity in a true
clinical setting including patients from the daily clinical
practice. In future studies, the validation will be further
investigated among larger patient and clinician samples.
With its unique approach as a clinician-rated outcome
measure, this tool has the potential to be valuable for use in
clinics and research.
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monitoring as a predictor for functional
recovery following spinal cord injury
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Introduction: The capability of patients to recover fol-
lowing traumatic spinal cord injury (SCI) is not well un-
derstood. The American Spinal Injury Association (ASIA)
impairment scale is the most widely utilized predictor for
functional recovery, with ASIA-A injuries exhibiting the
lowest recovery levels.1 Somatosensory-evoked potentials
(SSEPs) and motor evoked potentials (MEPs) are commonly
utilized neurophysiological modalities recorded throughout
the course of spinal surgery and correlate to functional re-
covery after SCI.2-4 However, the prognostic value of in-
traoperative SSEPs and MEPs on long-term outcomes has
not previously been investigated.4 This study aims to de-
termine the neurophysiologic profiles of SCI patients
stratified by postoperative predischarge ASIA exam scores.
Patients with worse postoperative deficits (ASIA-A/ASIA-
B) are hypothesized to have more absent or abnormal in-
traoperative neurophysiological modalities than patients
with less severe postoperative deficits (ASIA-D/ASIA-E).
Materials and Methods: Retrospective review of 927 pa-
tients that underwent surgery for traumatic SCI at a Level 1
Trauma Center was performed (2017-2022). Patients who
were < 18 years old, underwent revision, or did not receive
ASIA exams were excluded. Patient characteristics were
recorded. Upper extremity (UE) and lower extremity (LE)
SSEPs and MEPs were collected continuously throughout
the procedure. Baseline, significant changes, and improve-
ments to the amplitude of signals were recorded. After
stratifying patients by ASIA score, one-way ANOVA and χ2
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tests were performed to compare continuous and categorical
variables, respectively. Post-hoc Bonferroni corrections
were used to determine differences in neurophysiologic
modalities between groups. Results: Of 927 patients, 205
(22.2%) met the inclusion criterion. Patients were assigned
to ASIA-A (24.7%), ASIA-B (12.6%), ASIA-C (14.1%),
ASIA-D (46.0%), and ASIA-E (2.5%) groups. There were
no differences in sex (p = 0.523) or BMI (p = 0.585) amongst
the groups. Patients in the ASIA-A and ASIA-B groups were
younger than patients in the ASIA-D group (p = 0.003 and
p < 0.001, respectively). Within the ASIA-A and ASIA-B
groups, 21 patients (28.4%) had a normal UE SSEP signal
and 1 patient (1.4%) a normal LE SSEP signal. Patients in the
ASIA-A group had more abnormal LE SSEP signals com-
pared to patients in the ASIA-D (p < 0.001) and ASIA-E (p <
0.001) groups. Additionally, patients in the ASIA-B group
had more abnormal LE SSEP signals than patients in the
ASIA-E group (p < 0.001). There were no differences in
abnormal UE SSEP responses (p = 0.938) or changes in
SSEP signals (p = 0.182) between all five groups. As for
MEP signals, no differences were found when comparing
baseline UE signals (p = 0.182), baseline LE signals (p =
0.134), or changes in MEP signals (p = 0.884). Conclusion:
Patients with ASIA-A and ASIA-B scores were found to
have had more abnormal SSEP signals when compared to
patients with ASIA-D and ASIA-E scores. This study re-
affirms the prognostic value of the ASIA classification
system, as quantifiable differences in intraoperative SSEPs
and MEPs between ASIA groups were determined. Only 1
patient that received either an ASIA-A or ASIA-B score
(1.4%) had a recorded SSEP signal below the level of lesion.
Further evaluation to identify these patients’ recovery after
surgery will address the value of SSEPs and MEPs to aid in
prognostic evaluation after SCI.
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Introduction: Employment and its sustainability is a priority
for many patients following spine trauma, as it is associated
with numerous health, psychosocial and financial benefits,
including better quality of life. Little is known about the
factors affecting post-injury employment in low- and middle-
income nations. This study highlights the employment rate
after spine trauma and associated sociodemographic and
clinical characteristics in East Africa. Methods: This was a
telephone-based survey utilizing a prospectively maintained
spine trauma database at Muhimbili Orthopedic Institute
(MOI). Four hundred fifty patients managed at MOI for TSI
between September 2016 and October 2021 were eligible.
Sociodemographic data, injury characteristics, employment
status before the injury, and complications were collected. The
outcome measure was employment after injury. Simple lo-
gistic regression was used to assess the association between
independent variables and outcome measures. Statistical
analysis was conducted using R studio. Results: One hundred
thirty patients completed the interview. The median age at
injury was 33 years, and most were male (87.7%). The median
length of follow-up and time since injury were 31.4 and
33 months, respectively. Most patients were married (65.4%)
and had primary education only (54.6%). 86.9% reported
having a complication post-discharge. 61.5% were employed
before the injury, but only 40% had employment after the
injury. Patients were more likely to be employed post-injury if
they were married/cohabiting (OR = 5.23; 95% CI 2.20,
13.99 p < 0.001), had higher education (OR = 3.22; 95% CI
1.39, 7.79 p = 0.007), employed before injury (OR 86.17; 95%
CI 17.41, 1565.71 p < 0.001), had insurance (OR 2.96 95%CI
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1.27 7.18 p = 0.009). Patients were less likely to be employed
after injury if they reported any complications (OR 0.23 95%
CI 0.06 0.66 p = 0.014), had complete injuries (OR 0.35 95%
CI 0.14 0.80 p = 0.017), and reported access to wheelchairs
(OR 0.24 95%CI 0.11 0.52 p < 0.001). Conclusions: Our
research identifies several variables that are associated with
employment following spinal trauma. The results of the
current study can help target resources to subsets of the spine
trauma population that need greater aid or intervention to
improve their chances of finding employment, such as through
vocational rehabilitation services or programs.
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Introduction: Traumatic spinal injuries (TSI) globally result in
significant and prolonged disability, especially in low-income
countries (LMICs), but there is a dearth of long-term outcome
data, particularly in Sub-Saharan Africa, which our study ad-
dresses by conducting telephone interviews to explore compli-
cations, post-injury employment, and quality of life determinants
in East Africa. Methods: Telephone interviews were conducted
with 450 eligible TSI patients treated at Muhimbili Orthopedic
Institute (MOI) between September 2016 and October 2021. We
collected sociodemographic and injury data from a maintained
database and used a structured questionnaire to gather information
on employment status, complications, neurological improve-
ments, and quality of life (QoL) using WHO’s QoL tool. Sta-
tistical analysis was performed using R studio.Results:We could
contact 173 (38.4%) patients or their surrogates, of which 37
(21.4%) were reported dead, with a median time from injury to
death of 5 months. Lack of documented telephone numbers and
non-response were significant obstacles. 130 (75.1%) of those
contacted were able and willing to complete the interview. The

median age at injury was 33 years, and most were male (87.7%).
The median length of follow-up and time since injury were 31.4
and 33 months, respectively. Most patients were married (65.4%)
and had primary education only (54.6%). 61.5% were employed
before the injury, but only 40% had employment after the injury.
86.9% reported having at least one complication post-discharge,
with pain (63.8%) being the most common. Regarding the quality
of life, 21.5% rated their Qol as poor, and 26.2%were dissatisfied
with their health. The best-scoring domain was the psychological
domain, 62.5 (50 - 81.3). After multivariable adjustment, com-
plete injury (B -16.91 95%CI -25.55 -8.29 p < 0.001), lower
education level (B -15.19 95%CI -23.84 -6.53 p < 0.001), pain (B
-20.13 95%CI -27.70 -12.55 p < 0.001), and contractures (B
-19.44 95%CI -30.99 -7.89 p < 0.001) contributed to worse
overall quality of life and general health. Sociodemographic
characteristics (age at injury, lower education level, living alone,
insurance status), injury characteristics (lumbar and complete
injuries), and complications (pain, contractures, sexual dysfunc-
tion, spasticity, and pneumonia) were significant negative de-
terminants of the Qol score in different domains. 59.2%, 55.8%,
and 68.5% had access to physiotherapy, physician, and
wheelchair/crutches services. Most patients reported substantial
(48.5%) neurological improvement. Conclusions: This prelimi-
nary study underscores the challenges of obtaining long-term
outcome data in Tanzania through telephone-based interviews.
Key obstacles encountered included the absence of documented
telephone numbers and instances of non-response. Nevertheless,
this method of collecting long-term data holds potential, partic-
ularly in regions with widespread telephone usage, and its ef-
fectiveness could be enhanced by capturing multiple contact
points for patients. Additionally, the integration of electronic
health records, mobile health applications, collaborations between
non-governmental organizations (NGOs) and international enti-
ties, the establishment of more longitudinal prospective cohort
studies, and government support can significantly enhance the
gathering of long-termdata in resource-constrained environments.

2028
P569: Outcomes of pars defect repair using
pedicle-translaminar screw technique

Emily Zielinski1, Jason Ye2, David Foley1, Barrett
Boody2, Rick Sasso2

1Department of Orthopedic Surgery, Indiana University School of
Medicine, Indianapolis, USA
2Indiana Spine Group, Carmel, USA

Introduction: Adolescents suffering from spondylolysis
present with low back pain hindering their participation in
sports. Mainstay of treatment is conservative management
with rest and brace immobilization. If this fails, single-level
lumbar fusion is traditionally indicated to eliminate motion
and improve pain. While successful, lumbar fusion in a young
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individual can have long-term consequences resulting from
loss of motion and potentially increased stress at adjacent
segments. We describe the outcomes of a pedicle and trans-
laminar screw technique that was developed to provide rigid
fixation across the defect while avoiding arthrodesis.Material
and Methods: Institutional record query from 2011-2021
yielded 15 patients operatively treated for single-level lum-
bar spondylolysis. Operative technique involved a limited
posterior approach with debridement of pars fracture site(s),
followed by instrumentation with a 5.5 mm pedicle screw and
3.5 mm translaminar screw connected via a short rod. De-
cortication and bone grafting with autograft and bone mor-
phogenetic protein (BMP) was also performed. Demographic
and surgical patient data, visual analog scale (VAS) scores,
and complications were retrospectively reviewed. Treatment
success was determined by symptomatic improvement and
evidence of healing on follow-up radiographs and/or CT.
Descriptive statistics were used to analyze the data. Results:
Seven patients (47%) were female. Mean age at surgery was
16.5 years (range 14 - 21). Most common offending sport was
football (3 patients). L5 was the most affected level in 12
patients, followed by L4 in 2 patients, and L3 in one. Thirteen
patients underwent bilateral pars repair at the affected level.
VAS scores for back pain improved from an average of 5.8
pre-operatively to 1.6 post-operatively. Fourteen patients
(93%) demonstrated intact hardware with radiographic heal-
ing at final follow-up. One patient reported persistent pain
with pseudarthrosis 9 months post-operatively, resulting in
subsequent spinal fusion. There were no complications.
Conclusion: The 93% success rate of the pedicle-translaminar
screw construct observed in this series is comparable to that of
other previously described fixation constructs. One failure was
observed in a patient who presented with Meyerding Grade 1
spondylolisthesis. The pedicle-translaminar screw construct is
a safe and effective motion-preserving alternative to lumbar
arthrodesis, but patients with pre-existing spondylolisthesis
may be at higher risk for failure.

2205
P570: Indirect decompression with posterior
stabilisation and anterior reconstruction
with transpedicular intrabody cage insertion
in Kummell’s disease

Sanjay Dhar1, Taarini Johri1, Rohan Gala1, Shashwat
Anand1

1Orthopaedics, D.Y. Patil Hospital and Research Centre, Navi
Mumbai, India

Introduction: Hermann Kümmell first described Kümmell
disease in 18911 as delayed post-traumatic vertebral collapse.
It affects the elderly population and is slightly more prevalent
in men than women with osteoporosis being one of the

important factors. Not only do these lesions at thoracolumbar
junction. Indirect decompression with various augmentation
techniques have been well described to address the dynamic
instability and improving functional outcome. We report 2
cases of indirect decompression with posterior stabilisation
and anterior reconstruction with transpedicular cage insertion
(Cageplasty).Material and Methods:We report two patients
diagnosed with Kümmell disease presenting with delayed
onset neurological deterioration (incomplete) operated by
posterior stabilisation and intrabody transpedicular cage in-
sertion without any direct decompression. Pre operative
function, radiology and neurology were noted from the digital
medical record and imaging database. Post operative as-
sessment of function (VAS & ODI), improvement in neu-
rology (FRANKEL) and radiological changes were noted at
each follow-up quarterly. Complications if any were noted.
Results: A females and a males patient with a mean age of 63
years and an average lumbar spine T score of -3.0 were as-
sessed. Both of them had fractures in the thoracolumbar
junction and had neurological deterioration at least 6 weeks
after trauma. Both patients presented with significant ky-
phosis, instability and retropulsion of fragment causing canal
compromise. At presentation, the male patient was Frankel
grade D while the female patient was Frankel C. Both patients
were treated operatively with posterior fixation with intrabody
cage insertion in the index vertebra. Both patients had post
operative improvement in neurology by at least one grade at
6 weeks and could ambulate independently at 1 year follow-
up. There was significant symptomatic improvement in (Mean
VAS with improvement in functional score (ODI). At 2 year
month follow-up both patients did well with no signs of
implant loosening.Conclusion: Indirect decompression using
posterior fixation with intrabody transpedicular cage insertion
is an effective method to treat osteoporotic burst fractures not
only promising symptomatic, functional and neurological
improvement but allowing preservation of posterior elements
thereby reducing chances of failure.

2324
P571: Clinical and radiological outcomes of
150 osteoporotic thoracolumbar fractures: a
retrospective cohort study with a mean
4-years follow-up

Shankar Acharya1, Sai Viksheth Raj Basani1, Yudhisthir
Raj Khadka1, KL Kalra1, Rupinder Chahal1

1Ortho-Spine Surgery, Sir Ganga Ram Hospital, New Delhi, India,

Introduction: The prevalence of osteoporotic vertebral
fractures (OVCF) rises steadily with age. Most of these
fractures respond well to conservative care. However, it is
crucial to identify suitable candidates for conservative treat-
ment to prevent a decline in their quality of life. This study
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aims to identify predictors of favorable outcomes in the
management of osteoporotic fractures and assess how patients
with these fractures respond to various treatment approaches.
Material and Methods: A retrospective cohort study was
conducted at a tertiary care spine center. The study included
patients aged 50 years or older who presented with radio-
logical evidence of OVCF in the thoracolumbar region, had
evidence of reduced bone density as indicated by a DEXA
scan (T score of -2.5 or lower), and had a minimum follow-up
of one year within the past decade. Fracture classifications
were based on the DGOU classification system using X-rays/
CT scans and the Kanchiku T1 and Tsujio T2 classifications
using MRI scans, focusing on collapse analysis. Radiological
parameters, including kyphotic angles, were assessed through
serial radiographs. Quality of life was evaluated via a tele-
phonic questionnaire, the QUALEFFO-41. Statistical analysis
involved One-way ANOVA to compare preoperative clinical
and radiological parameters with final radiological and clinical
outcomes. Results: 151 patients completed a minimum one-
year follow-up, with an average follow-up duration of four
years. The mean age of the cohort was 65.64 years, consisting
of 60% females and 40% males. Among them, 91 patients
initially underwent conservative treatment trials, while 60
received primary surgical intervention. Of the conservative
group, 30 achieved successful results, while 61 required
surgical intervention at various points. Nine postoperative
complications were reported. DGOU 1 and 2 were managed
conservatively, whereas types 4 and 5 required long segment
fixation. T1-weighted intensity changes, with central and total
types undergoing long segment fixation, while the superior
type was linked with cement augmentation procedures. T2
MRI classification, diffuse high-intensity was best suited for
conservative management, while confined high-intensity and
diffuse low-intensity correlated with long segment fixation.
Quality of life assessment at the final follow-up did not reveal
significant differences among treatment groups. None of the
preoperative radiological parameters were predictive of
clinical outcomes. Predictors of Failed Conservative Trial:
Age, with each year above 50, increases the likelihood of
failure by 9%. DEXA score played a significant role, with an
81% higher risk of failure for each decrease in DEXA score
points. DGOU types 4 and 5 had a 36-fold higher probability
of failure than types 1 and 2. Furthermore, the T2MRI Diffuse
High-intensity type reduced the odds of a failed conservative
trial by 97% compared to other types. Conclusion: Certain
fracture types are not suitable for conservative treatment.
While conservative management may lead to increased local
and regional kyphosis, it still offers a better quality of life
compared to alternative treatment modalities. Patients expe-
riencing persistent pain, nonunion, and progressive deformity
can benefit from percutaneous cement augmentation. For

more unstable fractures, chronic non-unions, and cases with
neurological deficits, spinal instrumentation surgeries may be
necessary.

2443
P572: Current concepts: high volume
polytrauma have high volume spinal
fractures in level 1 trauma centres

Zion Hwang1,2,3, Bisola Ajayi1, Tesfaladet Kurban1,
Emily Tsang1, Priyanshu Saha4, Jason Bernard1,
Timothy Bishop1, Darren Lui1,4

1St. George’s University Hospital, London, United Kingdom
2Doncaster and Bassetlaw Teaching Hospitals NHS Foundation
Trust United Kingdom
3University of Sheffield, United Kingdom
4St. George’s University of London, United Kingdom

Introduction: Spine trauma involves high energy forces
applied to the body. Therefore, these patients often have
polytraumatic presentations. The AO Spine Group’s classi-
fication systems for spinal injuries incorporates a scoring
element for polytrauma (M2 modifier). Therefore, this is an
important factor for informing management decisions of spine
trauma patients. This study explores the frequency and type of
polytrauma that faces spine departments, and its implications.
Methods: A review of all trauma patients admitted to a level 1
major trauma centre in 2022 was conducted using electronic
patient database. Subsequently, patients with spinal injuries,
their demographics and the characteristics of the trauma were
identified from this dataset. Results: A total of 95 patients
with spine trauma were identified. Patient demographics were
60 (63%) male, and average age 53 years old. 85 (89%) of
these patients presented with polytrauma, including 45 (47%)
head, 17 (18%) face, 64 (67%) neck, 24 (25%) upper limb, 20
(21%) lower limb, 49 (52%) thorax, 14 (15%) abdomen, and
17 (18%) pelvic injuries. Spinal injuries were classed ac-
cording to the respective AO Spine Injury Classification
Systems. We found 17 patients with upper cervical injuries
(Type A: n = 7, Type C: n = 3); 25 patients with sub-axial
cervical injuries (Type A: n = 18, Type C: n = 1, Type F: n = 9);
67 thoracolumbar injuries (Type A: n = 55, Type B: n = 4,
Type C: n = 3), and 11 sacral injuries (Type A: n = 2, Type B:
n = 5). Neurological deficit was found in 17 (18%) patients
(N1: n = 3, N2: n = 3, N3: n = 10, N4: n = 1). 21 (22%) had
unstable injuries, and 19 (20%) were admitted to ITU. 30-day
mortality was at 5% (5/95). Conclusion: 9 out of 10 of pa-
tients presenting to major trauma centres with spinal injuries
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have polytrauma, most commonly of the neck followed by the
thorax. This is an important factor for early escalation to other
disciplines and thus informing surgical management decisions
of these patients.

2552
P573: Evaluation of polytrauma in
conjunction with spinal injury as a predictor
of 30-day mortality

David Ajayi1, Zion Hwang1, Darren Lui1, Bisola Ajayi1,
Priyanshu Saha1

1Complex Spine Surgery, St George’s Hospital NHS Trust,
Neuroscience, London, United Kingdom

Introduction: Level 1 trauma centers are designed to tackle
the severely injured. Trauma that includes spinal fractures is
associated with significant morbidity and mortality. Poly-
trauma in conjunction with spinal injury represents a
medically demanding cohort. We examined whether this is a
direct predictor of poorer outcomes by examining 30-day
mortality. Material and Methods: A retrospective analysis
of patients with polytrauma and spinal injury was extracted
from a prospectively collected clinical database between
January 2017, and December 2022. Analysis of trauma
characteristics, demographics, and mortality at 30 days.
Results: Analysis of 1,340 patients presenting with spinal
trauma were identified between 2017 and 2022. A cohort of
4.7% had a 30-day mortality (n = 63). The predominant
mechanism of injury was Falls (n = 37). 32% had Isolated
spinal trauma (n = 20). 68% had Poly-injury (n = 43). Mean
(8.6), SD (5.35), 95% CI (8.6 ± 4.689) and p-value (0). The
Spine injuries include Cervical (n = 36), Thoracic (n = 23),
Lumbar (n =30,) Sacrum (n = 5). Both single spine (n =10)
and multisegmented spine injuries (n = 32) occurred. Based
on AOTLICS classification: A0 (n = 24), A1 (n = 14), B3
(n = 5), B1 (n = 4), A3 (n = 4,) C (n = 4), A2 (n = 2), A4, B2
and F were (n = 1). Spinal cord injuries (n = 44) classified
according to FRANKEL score: A (n = 32), B (n = 1), C (n =
1), D (n = 1), E (n = 9). Abbreviated Injury Scale: (AIS)
Spine (n = 44), Head (n = 45), Face (n = 14), Neck (n =16),
Thorax (n =31), Upper Limb (n =16), Lower Limb/Pelvis
(n =14, 11), Abdomen including pelvic content (n = 18)
External (n = 0). Polytrauma patients with Injury Severity
Score (ISS) > 15 predicting 10% mortality (n = 34). Average
age of cohort was 74years and largely male at 54% (n = 34).
The average time of death was 16 days. Conclusion: Pol-
ytrauma associated with spinal injury contributes signifi-
cantly to 30-day mortality. We identified that almost three

quarters of spinal trauma patients who died had polytrauma
in our level 1 trauma center.
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P574: Feasibility of multimodal
intraoperative neurophysiological
monitoring for extramedullary spinal cord
tumor surgery in elderly patients

Sebastian Siller1, Akela Sixta1, Joerg-Christian Tonn1,
Andrea Szelenyi1

1Department of Neurosurgery, LMU Hospital, Munich, Germany

Introduction: Extramedullary spinal cord tumors (EMSCTs)
are mostly benign tumors which are increasingly diagnosed
and operatively treated in the elderly. While there are hints that
multimodal intraoperative neurophysiological monitoring
(IONM) could be influenced by age and age-related co-
morbidities, no study has ever systematically evaluated its
feasibility and value for EMSCT-surgery in elderly patients.
Material and Methods: We retrospectively evaluated all
patients with microsurgical EMSCT-resection under contin-
uous multimodal IONM with SSEPs, MEPs and electromy-
ography between 2016-2020. Epidemiological, clinical,
imaging and operative/IONM records as well as detailed
individual outcomes were analyzed and compared for the
cohort </≥ 65 yrs.Results:Mean age was 45yrs in cohort < 65
yrs (n = 109) and 76 yrs in cohort ≥ 65 yrs (n = 64), while
baseline/operative characteristics did not significantly differ.
Mean baseline SSEPs’ latencies (left-right average) were
significantly higher in the cohort ≥ 65 yrs for both median
(20.9 ms vs. 22.1 ms; p < 0.01) and tibial nerve (42.9 ms vs.
46.1 ms; p < 0.01) without significant differences for SSEPs’
amplitudes. Stimulation intensity to elicit intraoperative MEPs
was significant higher in the cohort ≥ 65 yrs (surrogate-
marker: left-right-averaged quotient ID1-muscle/abductor-
hallucis-muscle; 1.6 vs. 2.1; p < 0.001). Intraoperatively,
SSEPs- and MEPs-monitoring were feasible in 99%/100%
and 99%/98% for the cohort </≥ 65 yrs without significant
differences in rates for significant IONM-changes during
surgery. Postoperatively, 3.7% of the patients had a transient
new motor deficit (permanent in 0.9%) and 4.6 % a transient
new sensory deficit (permanent in 3.7%) for the cohort < 65
years, while 6.3% had a transient newmotor deficit and 4.7% a
transient new sensory deficit (permanent in 1.6%) in the
cohort ≥ 65 years (no significant differences between both

662S Global Spine Journal 14(4S)



cohorts). Sensitivity of IONMwas 29%/43%, specificity 99%/
98%, positive- and negative-predictive-value 67%/75% and
95%/93% for the cohort </≥ 65 yrs. Overall, age was no risk
factor for IONM-feasibility or rate of significant IONM-
changes. Conclusion: Multimodal IONM is feasible and re-
liable for EMSCT-surgery in elderly patients. An age-related
prolongation of SSEPs’ latencies and demand for higher
stimulation intensities for MEPs’ elicitation has to be
considered.

105
P575: The Oxford Spinal Sarcoma Service:
excellent oncological outcomes with a
multidisciplinary centralised approach to
primary spinal tumour care

Jiong Hao Jonathan Tan1,2, Euan Stirling2, Gerard
Mawhinney2, Jeremy Reynolds2

1Department of Orthopaedic Surgery, National University Hospital,
Singapore, Singapore
2Oxford Spinal Surgery Unit, Oxford University Hospitals, Oxford,
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Introduction: The Oxford Spinal Sarcoma Service is one of 4
designated primary spinal tumour referral centres in the United
Kingdom and serves a population of more then 10 million
residents. Prior to its inception in 2008, there was a wide
variation in practice with mixed clinical results. An educa-
tional outreach program and ease of access to the Spinal
sarcoma service has led to centralization of care. We wish to
report the outcomes of this approach.Material andMethods:
This is a retrospective review of surgically treated primary
spinal tumour patients treated between January 2008 to
January 2022. Patient demographic, clinical, tumour and
perioperative data was collected. Patients were divided into
Enneking Appropriate (EA) and Enneking Inappropriate (EI).
EA margin was defined as one where final pathological
margins and surgical impression matched the Enneking-
recommended surgical margins, EI margin was one where
EA surgical margins were not obtained or where a previous
intralesional procedure had been performed. Patient outcomes
studied included local recurrence, metastases and overall
survival. Statistical significance was set p < 0.05. Cox re-
gression was performed to determine the risk predictors for
survival time and time to local tumour recurrence with death as
competing. Significant univariate variables were used for the
multivariate analysis. Due to multicollinearity, some variables,
although significant in the univariate analysis were not used
for multivariate analysis. Results: 119 patients were included
of which 75 (63.0%) were male. The mean age at time of
surgery was 46 (8-86) years. Chordoma (30/119 (25.2%)),
followed by chondrosarcoma (13/119 (10.9%)) were the most
common tumours and most tumours involved the mobile spine

(86/119 (72.3%)) compared to sacral tumours (33/119
(27.7%)). 96/119 (80.7%) patients were virgin cases and
we managed to achieve EA margins in 81 (68.1%) of our
patients. There were 38 (31.9%) EI patients, of this group 23/
38 (60.5%) were non-virgin cases which precluded EA re-
section. In patients whom EA surgery was attempted, we
achieved EA margins 81/90 (90.0%) of the time. Notably in
EA patients with mobile spine tumours the local recurrence
rate was 1/51 (2.0%) compared to 5/28 (17.9%) in EA patients
with sacral tumours and 7/35 (20%) in EI patients with mobile
spine tumours and 4/5 (80%) in EI patients with sacral tu-
mours. Mean local recurrence free (LRF) survival was 5.2 (1-
13.5) years and local recurrence rate was 14.3%.Mortality rate
was 21.0% with a mean survival of 5.63 (1-13.5) years post-
surgery. On multivariate analysis EI (p = 0.019) and post-
operative systemic treatment (p = 0.004) were significant risk
factors for local recurrence while the presence of metastases
(p = 0.012) and pre-operative systemic therapy (p = 0.025)
were significant risk factors for mortality Conclusion: In-
appropriate diagnostic procedures and treatment is associated
with poor outcomes and mortality in primary spinal tumour
patients. Centralization of primary spinal tumour care has led
to excellent oncological results with a local recurrence rate
comparable to most large spinal tumour centres. In primary
tumors of the mobile spine our local recurrence rate (2.0%) is
one of the lowest reported in the literature. We believe that our
experience will be of benefit to other centres.

178
P576: Minimally invasive lateral corpectomy
of thoracolumbar spine: early experience

Padungcharn Nivatpumin1, P. Decharin1

1Neurosurgical Unit, Department of Surgery, Chulabhorn Hospital,
Chulabhorn Royal Academy, Bangkok, Thailand

Introduction: The minimally invasive lateral corpectomy to
the thoracolumbar junction by retropleural or retroperitoneal
approaches has been increasingly more indicated in the
treatment of various conditions, such as deformities, trauma,
infection and tumors. The development of technique allowed
not only fusion to be performed, but also direct decompression
under direct visualization of the neural elements in their
ventral portion. Objectives: To decribe the minimally inva-
sive technique for the lateral retropleural and retroperitoneal
approach to the thoracolumbar spine using expandable tubular
retractor, as well as its feasibility, complications, and neces-
sary precautions. The results of the initial experience of the
Neurosurgical service of the Chulabhorn hospital, Bangkok,
Thailand, will be presented. Methods: After a review of
literature, the initial experience of the service is reported in 2
spinal tumor cases, comparing it to the published results. The
surgical technique used is described with emphasis on the
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surgical anatomy of the diaphragm. Results: The minimally
invasive lateral corpectomy of thoracolumbar spine by ret-
ropleural or retroperitoneal approach with the application of
an expandable tubular retractor was described step-by-step in
this study, with emphasis on important issues, such as pre-
operative planning, access to the retropleural or retoperitoneal
space, approach for corpectomy and implant placement and
major complications during surgery. It allows for adequate
interbody fusion rates associated with a smaller skin incision
and less tissue damage, blood loss, and post operative pain.
Conclusion: Corpectomy and reconstruction of the TL spine
is feasible and safe using a minimally invasive lateral retro-
pleural or retroperitoneal approach. Since this is a relatively
new technique, more studies are needed to compare radio-
graphic and clinical outcomes in many aspects.
Keyword: minimally invasive surgery (MIS); lateral cor-
pectomy; thoracolumbar spine; retropleural approach; retro-
peritoneal approach
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survival trends after surgery for
spine metastases
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6Orthopedic Department, North-Western State Medical University
named after I.I.Mechnikov, Saint-Petersburg, Russian Federation
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Francisco, USA

Introduction: Despite spinal metastases being a common site
of skeletal metastases, data on conditional survival (CS) after
spine metastasis surgery is lacking. We aimed to evaluate CS
and associated factors among patients undergoing spine
surgery for metastatic tumors. Material and Methods: This
single-center retrospective study included 361 patients who
underwent surgical intervention for metastatic spine tumors
between 2000-2021. Clinical data collected included demo-
graphics, American Spinal Injury Association Impairment
Scale grade, ambulatory status, comorbidities assessed by

Charlson Comorbidity Index, Eastern Cooperative Oncology
Group performance status, tumor characteristics including
Spinal Metastasis Invasiveness Index, type and invasiveness
of surgery, complications and administration of adjuvant
therapies. Overall survival (OS) was measured from date of
surgery until death or last follow-up. CS was determined as the
probability of surviving an additional time ’t’ given the patient
has already survived ’s’ months after surgery. Kaplan-Meier
method identified OS and CS curves. Multivariate Cox re-
gression identified factors associated with OS and CS. Re-
sults: Median OS was 15 months with 6-, 12-, 18- and 24-
month OS of 78.4%, 57.1%, 43% and 34.7%, respectively. CS
improved from 57% at baseline to 70% at 24 months (+13%).
On multivariable analysis, shorter OS was associated with
high Charlson Comorbidity Index, rapid tumor growth, lung
metastasis, non-ambulatory status and stabilization-only
surgery. Longer OS correlated with metastasectomy and
postoperative therapy.Stratifying by covariates showed:

Higher CS gains in severe comorbidity and lung metastasis
patients

Lower gains in rapid tumor and non-ambulatory patients
Metastasectomy and post-op therapy improved baseline CS

more than gain over time.

Conclusion: Despite initial prognosis, CS after surgery for
spinal metastases improves over time, particularly in subsets
with poor baseline survival. Postoperative treatment and
metastasectomy provide initial survival benefit but gain di-
minishes thereafter. Time dependent risk stratification is
needed to personalize prognosis.

266
P578: "Axisplasty" or C2 vertebroplasty for
the treatment of a metastatic lytic lesion - A
case report and review of literature

Nigil Palliyil1, Jim Vellara1

1Orthopaedics (Spine Surgery), Amrita Institute of Medical
Sciences, Cochin, India

Introduction: Upper cervical spine (C1-C2) metastasis is
quite rare with an incidence of 1% of all the spinal metastases.
Management of C2 metastatic lesions is particularly chal-
lenging due to its location and surrounding delicate neuro-
vascular structures. Lytic metastatic lesions can lead to
debilitating neck pain, pathological fractures, spinal cord
compression and overall poor outcome. Extensive surgical
procedures like vertebrectomy and occipito-cervical fusions
may not be suitable for patients with advanced metastatic
disease. Vertebroplasty as a minimally invasive procedure has
only rarely been performed for upper cervical spine lesions.
We report a case of vertebroplasty done for a patient with C2
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metastatic lytic lesion. Materials and Methods: A 53-year-
old lady (with previous history of breast cancer) presented
with excruciating neck pain of 1 month duration. Examination
revealed restriction of her neck movements. She had no
neurological deficits. MRI and CT scan revealed a lytic lesion
involving the body of C2 extending to the dens with no
evidence of spinal cord compression. The SINS score of the
lesion was 8. She underwent vertebroplasty using a Jamshidi
needle with 2.5 cc of cement. The approach was via the right
sided Smith Robinson approach. A radiolucent retractor was
placed to protect the vital structures. Two concomitant C-arms
were used to ensure accurate placement of the Jamshidi
needle. A radiopaque contrast was injected initially to ensure
that there was no leak posteriorly into the vertebral canal.
There were no peri-operative complications. Results: Patient
had excellent pain relief following the procedure. She sub-
sequently underwent radiotherapy and remained asymptom-
atic at the latest follow-up at 6 months. Conclusions:
Axisplasty or C2 vertebroplasty is an effective, minimally
invasive treatment option for the management of metastatic
lytic lesions.
Keywords: C2 vertebroplasty; axisplasty; cervical verte-
broplasty; cervical metastasis; cement augmentation
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P579: Custom made connectors for the use
of carbon fibre rods in the treatment of
cervical spinal tumours
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Introduction: Carbon fibre composite rods have the advan-
tage of biocompatibility, good biomechanical characteristics
and minimal interference with radiotherapy planning/delivery
and imaging in spinal tumour surgery. Despite these advan-
tages, Carbon fibre rods are not used in the cervical spine as
there are currently no carbon fiber rods that possess a calibre
suitable for the tulips of cervical screws. In the literature there
is only one series reporting the use of carbon fiber rods in the
cervical spine, by anchoring to the cervical vertebrae with
sublaminar bands and titanium connectors with supplemen-
tary anterior stabilization. We propose a new technique that
allows the use of carbon fibre bars in the cervical and cervical-
thoracic spine without anterior reconstruction. A hybrid
system of titanium connectors is used to link the tulips of the
cervical screws and the occipital plate to the carbon fibre rods
and thus exploit the advantages of using carbon fiber bars
without sacrificing mechanical stability. Material and
Methods: This is a retrospective case series of patients who

underwent surgery for cervical or cervical-thoracic junction
spinal tumours between November 2020 to September 2022.
A customized titanium connector made up of a tulip for
connection to the carbon fibre rod and a rod for connection to
the cervical/occipital fixation was utilized. In C3-C7 3.5 mm
titanium lateral mass screws were placed, while in C2 and the
occiput, pedicle screws and a occipital plate and screw con-
struct was used. In patients whom Ostapek® rods were uti-
lised, 6mm titanium implants were placed in the thoracic
spine, while in patients whom CF-PEEK implants were uti-
lised, 6mm or 5mm CF-PEEK screws were utilized. Results:
A total of 11 patients were enrolled for this study, 8 males and
3 females with a mean age of 59.4 (range 21-80) years. 5
patients had primary spinal tumours while 6 patients had
spinal metastases. In 2/11 cases an en-bloc resection was
performed, in 4/11 cases intralesional debulking, while in the
remaining 5/11 cases separation surgery was performed. In 9
cases Ostapek® bars were used and in 2 cases Carbon-PEEK
bars. In 2 cases anterior reconstruction was performed with
non-vascularized iliac crest graft. Mean length of construct
was 9 (range 7-13) levels and mean number of un-
instrumented levels was 4 (range 2-6) levels. On final fol-
low up, 7/11 patients had no evidence of local recurrence or
local progression, while 1 patient was loss to follow up. There
was no evidence of loss of spinal alignment, implant pullout or
breakage for all patients at final follow up. Conclusion: In
view of the decreased need for anterior reconstruction sec-
ondary to improved mechanical stability and ease of radio-
logical surveillance and radiotherapy, we believe that our
technique is a valid method to utilise the biomechanical ad-
vantages of carbon rods. Further prospective studies com-
paring our method to conventional methods of cervical
thoracic fixation in terms of blood loss, operative time, me-
chanical stability, ease of post-operative radiological sur-
veillance and radiotherapy is needed.

336
P580: Mini-open C2 vertebroplasty for
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Adnene Benammou1,2, Cherif Kamoun1,2, Ahmed Ben
Abid1,2, Seddik Akremi1,2, Mondher Kooli1,2, Mehdi
Bellil1,2, Mohamed Ben Salah1,2
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Introduction: Percutaneous vertebroplasty is a well-
established technique in treating multiple painful lesions of
the thoracolumbar spine. It can provide pain relief, bone
strengthening and vertebral stabilization. However, its use in
the upper cervical spine is rare due to the difficult access and
multiple potential complications. We report a safer technique
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with a mini-open vertebroplasty of a C2 osteolytic lesion.
Material and Methods: A 71-year-old man, with history of
neck pain for which he did not seek medical treatment,
sustained a road traffic accident. He presented to our emer-
gency room. Physical examination revealed only pain of the
right clavicle. No neurological deficit was noted. A full body
Computed Tomography (CT) was conducted due to the vi-
olence of the trauma. It revealed a fracture of the right clavicle
and an osteolytic lesion of C2 involving the left half of C2
vertebral body. The fracture of the clavicle was treated con-
servatively. The decision for the C2 osteolytic lesion was to
proceed with a mini-open vertebroplasty. Surgery was realized
in supine position with head on horseshoe. Fluoroscopy
marking of vertebral levels was realized. We realized a mini
right anterior cervical approach exposing the edge of C2. We
inserted the Jamshidi needle on the lytic region under fluo-
roscopic control. Biopsy was taken and addressed to the
laboratory. We injected then the PolyMethyl MethAcrylate
(PMMA) using the eggshell technique with injecting in the
posterior part, waiting for the cement to harden and then
proceed to injecting the cement to fill the lesion. We used the
eggshell technique to avoid cement leakage and its possible
complications especially at the level of C2. No extravasation
was noted. Results: Intra and postoperative was uneventful.
Pain relief was immediate after surgery. Visual Analog Scale
(VAS) decreased from 8 in preoperative to 2 in postoperative.
Postoperative CT-scan showed PMMA in the body of C2 with
no sign of extravasation. The patient was ambulated and
discharged the day next surgery and addressed to a medical
department to establish the etiology of the lesion. At 3 months
postoperative, there was a complete pain relief (VAS = 0).
Conclusion: Osteolytic lesions of C2 are rare. They can cause
serious neurovascular complications. Percutaneous verte-
broplasty has shown great result in treating thoracolumbar
spine but can be difficult in upper cervical spine. This tech-
nique of mini-open vertebroplasty can be a safer less de-
manding technique in treating osteolytic lesions of C2. It has
the advantages of vertebroplasty such as early pain relief and
vertebral stabilization without the risk of the percutaneous
technique in the upper cervical spine which can lead to serious
complications.

487
P581: 3D-printed protheses for upper
cervical chordomas - A personalized
approach to reconstruction

Zan Chen1

1Department of Neurosurgery, Xuanwu Hospital, Capital Medical
University, Beijing, China

Objective: Each vertebra of the upper cervical spine has
unique morphological and biomechanical characteristics.

Traditional techniques for reconstructing upper cervical
stability are often associated with a high risk of implant
failure. Three-dimensional (3D) printing is an additive
manufacturing method that creates 3D models through
successive layers based on a computer-aided design. It is
widely used in spinal surgery due to its favorable mechanical
strength, capacity to manufacture highly individualized
shapes, potent osteoinductivity, and osseointegration. Here,
we present the clinical efficacy of customized 3D-printed
prostheses in treating upper cervical chordomas. Methods:
A retrospective study was conducted on the clinical data of
10 patients with chordoma involving axial vertebral treated
with 3D-printed prostheses in our department from De-
cember 2018. All patients underwent vertebral body re-
section via a posterior-anterior combined approach. One case
received a posterior approach, high retropharyngeal ap-
proach, and transoral approach while others underwent
posterior- high retropharyngeal approach. All patients un-
derwent axial anterior column reconstruction with a cus-
tomized 3D-printed cervical prosthesis. All patients were
followed up regularly after surgery. Results: There was no
vascular or nerve injury or dura sac. All wounds healed in the
first stage, no disunion or infection occurred. The patients
were followed up for an average of 15 months. 3 patients had
tumor recurrence and underwent tumor resection again. No
fixation failure was found. Conclusion: Personalized 3D-
printed prostheses can effectively reconstruct the axial an-
terior column structure and satisfactory short-term clinical
efficacy was obtained.
Keywords: upper cervical tumor; chordoma; 3D-printed
prostheses; reconstruction
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P582: Hematologic malignancy influences
the survival prediction accuracy of
solid-tumor spinal metastasis patients
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Thamrong Lertudomphonwanit1, Pongsathorn
Chanplakorn1
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Introduction: Regarding the evolution of new techniques
in spinal surgery along with adjuvant modern therapy, the
surgical outcome of spinal metastasis surgery has much
improved particularly in multiple level spinal metastasis.
However, considering with the patient’s survival period,
selection of patients who would have benefit from the
surgery is still debatable. Previous studies revealed sig-
nificant higher median survival period in hematologic
malignancy compared to solid-tumor spinal metastasis.
This study aimed to compare the predictors and survival
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prognosis scheme between the patients with spinal me-
tastasis including hematologic malignancy (All-
malignancy group) and the patients with spinal metasta-
sis excluding hematologic malignancy (Non-hematologic
malignancy group).Material and Methods: The inclusion
criteria were patients aged more than 18 years, diagnosed
with spinal metastasis, and underwent the surgical treat-
ment at our hospital between October 2008 and August
2018. The patient’s demographic data, treatment modali-
ties and Laboratory results were retrospectively reviewed
and were analyzed. The exclusion criteria were the patient
who underwent only spinal biopsy without additional
procedure and the patient who had no definite pathological
diagnosis. A COX regression analysis was used to identify
the independent factors for survival prediction for each
group. Then, the individual score was divided into 3
subgroups according to the survival probability as A:good
prognosis, B: fair prognosis and C: worst prognosis. The
survival rate of the individual scoring scheme was cal-
culated using Kaplan-Meier survival analysis. Results:
One hundred eighty-six patients were included in the
analysis. There were 101 males, the mean age was 57.1 ±
13.4 (18-87) years. The hematologic malignancy was
found in 18 patients. The median survival time were
201 days in All-malignancy group and 168 days in Non-
hematologic malignancy group, respectively. There were
difference independent factors between these two groups.
ECOG status (HR 2.59 95% CI 1.87-3.60 for All-
malignancy group and HR 2.20 95% CI 1.57-3.08 for
Non-hematologic malignancy group, respectively) and
response to preoperative chemotherapy (HR 1.73 95% CI
1.23-2.43 for All-malignancy group and HR 1.78 95% CI
1.25-2.53 for Non-hematologic malignancy group, re-
spectively) were identified as independent factors in both
groups. Radiosensitivity (HR 1.92 95% CI 1.39-2.64) and
central nervous system metastasis (HR 2.79 95% CI 1.41-
5.52) were identified as independent factors only in All-
malignancy group while tumor growth potential (HR 2.42
95% CI 1.69-3.47), serum albumin level (HR 1.55 95% CI
1.12-2.15) and numbers of vertebral involvement (HR 1.49
95% CI 1.08-2.06) were identified as independent factors
only in Non-hematologic malignancy group. The ROC for
both scoring schemes were comparable, 0.75 in All-
malignancy group and 0.77 in Non-hematologic malig-
nancy group. The median survival time comparing between
All-malignancy group and Non-hematologic malignancy
group were as follow; group A: 461 days VS 427 days,
group B: 81 days VS 79 days and group C: 50 days equally
in both groups. Conclusion: Prolong survival of hema-
tologic malignancy patients influences survival prediction
scheme of solid-tumor spinal metastasis patients under-
going surgery. Tumor specific prognostic may be needed to
improve survival prediction accuracy and may help to
select patients who would have benefit from the surgery for
spinal metastasis.
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Introduction: Schwannomas are the second most common
intradural extramedullary tumors but they rarely present as
predominantly cystic lesions. Thus, cystic schwannomas may
be misdiagnosed, which could delay optimal treatment. Be-
cause of their rarity, cystic schwannomas are only documented
in a few case reports and series. As a result, a standardized
approach in the management of these tumors remains chal-
lenging to establish. The aim of this study was to review all
cases of spinal, intradural, extramedullary schwannomas that
exhibit predominant or very large cystic components, in order
to infer management strategies and analyze the perioperative
course of patients with such lesions. Material and Methods:
We conducted a structured search of the MEDLINE and
CENTRAL databases on 2nd June 2023 for spinal intradural
extramedullary cystic schwannomas. All title/abstracts were
screened, and a full-text review of the remaining articles was
conducted. The results were compiled in tables and sum-
marized using means and standard deviation (SD), median and
interquartile range, and percentage and 95% confidence in-
tervals. Results: We identified 263 articles, of which 35 re-
porting 54 cases were included. Patients had a mean age of 48
years (SD ±13.1 years) at presentation, 57% were males, and
most lesions were lumbar (43%). The most common symp-
toms were pain (81%) and muscle weakness (67%) with 83%
of patients showing some sort of neurological abnormality.
69% of patients showed a complete relief of symptoms after
surgery and 96% an improvement. Only four complications
were reported. Additionally, we present a case of a 44-year-old
female with back pain, mild paraparesis, sub T12 hypo-
esthesia, gait ataxia, and sphincter dysfunction, that showed a
cystic schwannoma extending from T7 to T11. The patient
was operated and showed significant improvements at 6 weeks
and 6 months following surgery. Conclusion: Schwannomas
should be considered in the differential diagnosis of intradural
extramedullary cystic lesions. Patients typically present with
subacute to chronic pain and/or neurologic changes. Surgical
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resection is the primary therapeutic modality and usually has a
good to excellent outcome.
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P584: A critical appraisal of the frailty and
sarcopenia assessment tools in the spinal
oncology population applying clinimetric
assessment: a systematic review
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Michael Weber1

1Spine Surgery Program, Division of Orthopaedic Surgery,
Department of Surgery, McGill University, Montreal, Canada
2Division of Neurosurgery, Department of Surgery, Dalhousie
University, Halifax, Canada
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Introduction:Worse surgical outcomes have been associated
with frailty and sarcopenia by many publications regarding
patients with degenerative or deformity disorders of the spine.
However, this relationship is less clear in the context of spinal
oncology. We aimed to identify all frailty and sarcopenia tools
used in spinal oncology and evaluate their clinimetric prop-
erties. Material and Methods: We performed a systematic
review that included studies published from January 1st, 2000,
to June 2022. Study characteristics, frailty tools, and measures
of sarcopenia were collected. Component domains, individual
items, cut-off values, and measurement techniques of the
identified tools were recorded. Moreover, a clinimetric
evaluation of all included tools was conducted according to
the COnsensus-based Standards for the selection of health
Measurement INstruments (COSMIN). Results: Twenty-two
studies with 42,514 patients overall were included. Seventeen
studies applied 6 frailty tools with the three most applied being
the Metastatic Spine tumor Frailty Index (MSTFI), Modified
Frailty Index-11 (mFI-11), and the mFI-5. Eight studies
employed measures of sarcopenia; the three most common
were the L3-Total Psoas Area (TPA)/Vertebral Body Area
(VBA), L3-TPA/Height2, and L3-Spinal Muscle Index (L3-
Cross-Sectional Muscle Area/Height2). Sarcopenia and frailty
tools lacked or had uncertain content and construct validity.
All tools were feasible except the Hospital Frailty Risk Score
(HFRS). Frailty tools were objective, except the Johns-
Hopkins Adjusted Clinical Groups, and all of them had
floor or ceiling effects. Positive predictive validity was found
for the HFRS and in some studies investigating the mFI-5,
MSTFI, and L3-TPA/VBA measures. Conclusion: Unfortu-
nately, available frailty and sarcopenia measures concerning

patients operated due to spinal tumors were found to have poor
clinimetric properties. On the other hand, most frailty and
sarcopenia measures were feasible, and most frailty tools were
objective. We also aimed to provide a pragmatic approach to
applying existing frailty and sarcopenia instruments, until
more clinimetrically robust tools are presented.
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Introduction: Formalized terminology for pain experienced
by spine cancer patients are lacking. The common classifi-
cation scheme of spine cancer pain as mechanical or non-
mechanical is not exhaustive of all potential pain sources.
Misdiagnosed spinal pain may lead to ineffective treatment
recommendations. Materials and Methods: We conducted a
systematic review of reported pain syndromes that may be
encountered in spinal oncology patients. We provide a
comprehensive and unbiased summary of the existing
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evidence, not limited to the spine surgery literature, and
subsequently consolidate these data into a practical, clinically
relevant nomenclature for spine oncologists. Results: Our
literature search identified 3515 unique citations. Through title
and abstract screening, 3407 citations were excluded, resulting
in 54 full-text citations for review. Data regarding the putative
mechanisms of pain are typically categorised into nociceptive
pain (somatic vs visceral), neurologic pain and treatment
related pain. We then consolidated these data and categorized
into a clinically relevant nomenclature of tumor related/
biologic tumor pain, mechanical pain, radicular pain, neuro-
pathic pain and treatment-related pain. Biologic tumor pain
will respond temporarily to steroid administration and will
ultimately resolve when local tumor control is achieved.
Mechanical pain is fracture-related pain and will resolve with
stabilization or cement augmentation. Radicular pain is sec-
ondary to mechanical nerve root compression and will resolve
with nerve root decompression and / or stabilization when
secondary to fracture related bone fragment or to local therapy
(radiation or systemic) when the compression is secondary to
soft tissue from tumor growth. Neuropathic and other treat-
ment related pain are important to consider as they are unlikely
to respond to interventions and require multimodality pain
regimens to control. Conclusion: We propose a clinical no-
menclature of spinal tumor related pain syndromes to facilitate
and standardize diagnosis, communication and reporting.
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P586: Denosumab as off-label treatment in
patient with aneurysmal bone cysts of the
spine: a case series wit long term follow-up
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Introduction: Aneurysmal bone cyst (ABC) is a rare skeletal
tumor. It represents the 1.4% of primary bone tumors (15% of
spinal bone tumor), has a Prevalence of 0.32/100,000 inhab./year
(= 192 patients/year). Surgical treatment, embolization or au-
tologous stem cells injections have been described to approach
this disease. We hypothesized that owing to similarities with
giant cell tumor of bone (GCTB), in which denosumab has been
previously described as successful treatment, it could be active
also inABC.Material andMethods:A retrospective analysis of
prospectively collected data of patients affected by aneurysmal
bone cysts treated with denosumab at the dose of 120 mg at day
1, 8, 15, 29 and later every 4 weeks was performed. Patients
underwent radiologic and clinical assessment every 3 months for
at least 24 months. Symptoms and adverse events were noted.
Results: Six patients were enrolled in the present study (5male, 1

female), with a median age of 24 years (range 16-42 years).
Distribution within the spine were 3 cervical spine, 2 lumbar
spine, and 1 thoracic spine. Patients were followed for a median
time of 57.2 months (range 24-96 months). Patients received a
median of 17.5 denosumab administrations (range 5-42). All
symptomatic patients had pain relief and 2 had paresthesia
improvement. Signs of denosumab activity were observed after 3
to 6 months of administration: bone formation by computed
tomography scan was demonstrated in all patients. Adverse
events were negligible. At last follow-up, all patients were
progression-free:1 still on denosumab treatment, 2 off denosu-
mab were disease-free 13 and 17 months after surgery, and the
last 3 patients reported no progression 12 and 24 months after
denosumab interruption and no surgery. Conclusion: Denosu-
mab has substantial activity in ABCs, with favorable toxicity
profile. We strongly support the use of surgery, embolization or
autologous stem cells injection, but denosumab could have a role
as an alternative therapeutic option in patients affected by rapidly
destructive or recurrent disease and in patient not eligible to
embolization or cell stems infiltrations.
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Introduction: Total en bloc spondylectomy (TES) was de-
veloped for complete oncological resection of spinal tumors.
Recent advances in surgical techniques and multidisciplinary
treatments for various tumors are considered to further extend
survival following TES. Therefore, spinal reconstruction after
TES is crucial for prolonged function and quality of life.
Nevertheless, the incidence of instrumentation failure (IF)
after TES is high (20–40%) due to the destabilization of all
three columns of the affected spine. Several studies have
focused on IF after TES, however, most of these studies have
small sample sizes, and only a few have conducted multi-
variate risk factor analysis. Therefore, this study investigated
what risk factors for IF exist following TES by retrospectively
investigating the incidence and characteristics of IF after TES
using a relatively large sample size. Material and Methods:
Data from 136 patients (65 men, 71 women) with a mean age
of 52.7 years (range, 14–80) who underwent TES were ret-
rospectively reviewed. The mean follow-up period was
101 months (range, 36–232). Analyzed factors included in-
cidence of IF, age, sex, body mass index, history of
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chemotherapy or radiotherapy, tumor histology (primary or
metastasis; benign or malignant), surgical approach (posterior
or combined), tumor location (thoracic or lumbar; junctional
or non-junctional), number of resected vertebrae (single or
multi-level), anterior resection line (disc-to disc or intra-
vertebra), type of bone graft (autograft or frozen autograft),
cage subsidence (CS), and local alignment (LA). A survival
analysis of the instrument was performed, and relationships
between IF and related factors were investigated using the Cox
regression model. Results: A total of 44 patients (32.4%)
developed IF at a median of 31 months (range, 3-129) fol-
lowing TES. Most IFs were rod fractures preceded by a mean
CS of 6.1 mm (range, 2-18) and LA kyphotic enhancement of
10.8° (-1 to 36). IF-free survival rates were 75.8% at 5 years
and 56.9% at 10 years. The interval from TES to IF peaked at
2-3 years postoperatively and continued to occur over a long
period of time thereafter. In a comparison between the group in
which IF occurred within 3 years postoperatively (early IF
group) and the group in which IF occurred after 3 years
postoperatively, the early IF group had greater cage subsi-
dence at one month postoperatively (CS1M) and more lumbar
TES. CS1M S 3 mm (HR, 5.20; 95% CI, 2.82-9.58; p <
0.001) and sole use of frozen autografts (HR, 2.86; 95% CI,
1.52-5.39; p = 0.001) were identified as independent risk
factors for IF. Conclusion: The incidence of IF after TES was
high, with most failures being rod fractures preceded by cage
subsidence and kyphotic enhancement of the instrumented
level. IF can occur not only several years postoperatively but
also in the late postoperative period. Cage subsidence in the
early postoperative period and sole use of frozen autografts
were independent risk factors related to IF. More robust spinal
reconstruction and high-quality bone grafting should be
employed for successful reconstruction after TES.
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Study design: Systematic review. Objective: Vertebral hae-
mangioma has been classified into typical and aggressive ver-
tebral haemangioma (AVH). Management options for AVH are
many and clinician has decisionmaking dilemma in choosing the

right option. Metastases mimic AVH in clinical and radiological
presentation. Differentiating pointers between them has not been
clearly delineated in literature. Aim of our review is to identify
treatment options; to formulate a management algorithm for
AVH based on clinical presentation and to identify radiological
differentiating pointers between them.Materials and Methods:
Systematic review was conducted according to PRISMA
guidelines. We systematically reviewed all available literature
from year 2001 to 2020. Randomized controlled studies, ob-
servational studies including retrospective and prospective
studies were searched via PubMed, Science Direct, and Ovid
Medline databases. The keywords “Vertebral” AND hae-
mangioma, “Aggressive” AND haemangioma, “Atypical” AND
haemangioma, “Spinal” AND haemangioma and their combi-
nation MeSH terms were searched for analysis. Studies con-
ducted before year 2000, studies quoting the number of patients
less than 5, meta-analyses, systematic reviews, and case reports
were not included in the evaluation. Grand rounds, expert
comments, studies with follow-up less than one-year, non-spine
studies were excluded. Abstracts of all the articles obtained with
electronic database search were reviewed. The risk of bias as-
sessment of included studies were assessed using MINORS
-methodological index for non-randomised studies criteria. The
systematic review was registered with ‘PROSPERO’ vide ref-
erence number: CRD42021266613. Results: We included 8
studies into the systematic review of AVH, of which four were
retrospective and four were prospective in nature. 99 patients had
undergonemanagement, of which female were 59 in number and
male were 40. Mean age of patients was 44.8 years and mean
follow-up period was 26.1 months. A total of 88 haemangiomas
have been treated with predominant location being thoracic spine
(59), followed by lumbar spine (23), cervical spine (4) and
sacrum (2). Mean duration of symptoms was 11.3 months (3
studies had not provided mean duration of symptoms). Clinical
presentation of patients include back pain and myelopathic
symptoms (45.4%), local back pain alone (34.3%), back pain and
radicular symptoms (9.0%), pathological fracture (9.0%) and 2%
of patients had presented during their pregnancy. Patients with
backpain-myelopathic symptoms had improved following Sur-
gery; patients with back pain alone had improved with either
Percutaneous vertebroplasty or CT guided alcohol ablation.
Dynamic contrast MRI, Diffusion weighted MRI and ratio of
signal intensity between T1w and fat suppression T1w MR help
the clinician in the differentiation of AVH from metastases.
Conclusion: Management of AVH can be based on patient’s
clinical presentation. Patients presentingwithAVH and back pain
can be managed with either Percutaneous vertebroplasty or CT
guided alcohol ablation. Patients presenting with AVH and
neurological symptoms could be managed with surgery. Dy-
namic contrast enhanced MR, Diffusion weighted MR, ratio of
signal intensity betweenT1w and Fat suppressionT1w MR im-
aging could help clinician in differentiating the two before
contemplating biopsy. Grade practice recommendation: C
Keywords: vertebral haemangioma; haemangioma; metas-
tases; systematic review; surgery
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Introduction: Cavernous malformations (CMs) of the central
nervous system are abnormally dilated blood vessels, lined by
a thin endothelium without intervening normal nervous tissue.
Spinal CMs account for 5-12% of all spinal vascular lesions.
Intramedullary CMs are very rare. CMs in the conus me-
dullaris account for 4% of all intramedullary spinal CMs. The
male:female ratio varies from 1:1 to 1:3. Patients become
clinically symptomatic during the third and fourth decade of
life. These lesions are usually solitary but in about 27% cases,
they are associated with intracranial CMs. The usual clinical
presentation is pain, weakness, sensory deficit and bladder/
bowel dysfunction. Since the advent of magnetic resonance
imaging (MRI), only few cases of this relatively rare lesion
have been reported. Here, we describe the clinical, neurora-
diological, and surgical features of a case of intramedullary
CM in the conus medullaris of the spinal cord. Material and
Methods: Surgical excision is the management of choice in
these cases. Complete excision under the guidance of neu-
romonitor is ideal. We have encountered some interesting
cases of this rare entity, which were removed completely with
excellent results. Conclusion: Spinal CMs are very rare le-
sions. Appropriate neurological evaluation, and hence, an
early diagnosis and proper treatment can prevent rebleeding,
enlargement of the lesion, and dangerous clinical conse-
quences associated with the lesion.
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Introduction: Schwannomas originating from Schwann cells
in the neural sheath are typically benign and slow-growing
tumors. While spinal schwannomas are relatively rare, giant
spinal schwannomas, defined by their size and extension, pose
unique challenges in diagnosis and treatment. Material and

Methods: This study reports two cases of giant spinal
schwannomas—one in the cervical spine and the other in the
thoracic spine. Both cases presented with distinct clinical
symptoms, requiring thorough diagnostic evaluation using
MRI and CT scans. Surgical resection was chosen as the
treatment modality due to the severity of symptoms and the
involvement of critical neural structures. Results: In both
cases, surgical resection achieved complete remission of
symptoms with no major deficits postoperatively. The pro-
cedures were performed by multidisciplinary teams, com-
bining neurosurgical and oncosurgical expertise for optimal
outcomes. The surgeries were successful, with minimal blood
loss and no intraoperative complications. Conclusion: This
study highlights the clinical significance of giant spinal
schwannomas, which can lead to visible lumps in the back and
radicular symptoms. When symptomatic, surgical resection,
often involving interdisciplinary teams, offers excellent re-
sults. Understanding the complex nature of these tumors and
their varied clinical presentations is crucial for effective
management.

1012
P591: Surgical outcomes of total excision for
tumors of cervical spine

Kazuhiro Nanpo1, Satoshi Kato1, Noriaki Yokogawa1,
Takaki Shimizu1, Masafumi Kawai1, Yuji Ishino1, Satoru
Demura1

1Department of Orthopaedic Surgery, Graduate School of Medical
Sciences, Kanazawa University, Kanazawa, Japan

Introduction:Due to anatomical features such as the presence
of vital structures like the vertebral artery and cervical spinal
nerves, as well as the anterior Luschka joint, en bloc resection
of cervical spine tumors is often impractical, and complete
tumor removal can also be challenging. Therefore, while
surgery for cervical spine tumors has many limitations, our
department actively performs total tumor resection procedures
for cases where curative resection is desirable. This study
examined the clinical outcomes of radical surgery for cervical
spine tumors. Material and Methods: We targeted 16 cases
that underwent total tumor resection surgery for cervical spine
tumors at our hospital between January 2007 and December
2022, and were observable for over 1-year post-surgery
(average age: 34.3 years, average observation period:
78.7 months). They included 13 cases undergoing initial
surgeries and 3 cases undergoing revision surgery for recur-
rence after surgery at other institutions. They consisted of 11
cases with primary tumors (5 giant cell tumors, 3 osteoid
osteomas, 1 osteochondroma, 1 chondrosarcoma, and 1
chondroblastoma), and 5 cases with metastatic tumors (pri-
mary origin: 3 renal cancers and 2 thyroid cancers). Results:
While total tumor resection was achieved in all 16 cases, total
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en bloc spondylectomy was performed in only 2 cases of C7
tumors, with the remaining 14 cases requiring piecemeal total
resection. During surgery, all cervical spinal nerves were
preserved. Posterior approach was performed in 9 cases
(56.3%) and combined anterior and posterior approach in 7
cases (43.7%). Local recurrence after curative surgery was
observed in only 1 case (6.3%), which was a chondrosarcoma
that recurred after surgery at another institution, with a re-
currence period of 23 months. Among the 13 cases of initial
surgery, no recurrences were observed, while recurrence was
noted in 1 case (33.3%) of recurrence after surgery at another
institution. There were 2 cases of postoperative mortality
(12.5%), and the median survival was 119 months. Compli-
cations after surgery included upper limb muscle weakness in
6 cases (37.5%), reoperation due to infection caused by
esophageal perforation in 1 case (6.3%), and reoperation due
to cerebrospinal fluid leakage in 2 cases (12.5%). There were
no cases of implant breakage requiring reoperation. Discus-
sion: Complete resection of cervical spine tumors is feasible,
although in most cases, piecemeal total resection was em-
ployed. Since there were no cases of highly malignant tumors
among the cases studied, local recurrence was observed in
only 1 case that recurred after surgery at another institution.
Complications, including upper limb muscle weakness, were
often observed, indicating that surgery for cervical spine tu-
mors is technically demanding. Nonetheless, locally curative
surgery for cervical spine tumors is possible and has shown
favorable outcomes.

1145
P592: Lumbar spinal xanthoma - A
rare tumour

Vishnu Senthil Kumar1

1Orthopedics,Government Royapettah Hospital, Chennai, India

Introduction:Xanthomas are non-neoplastic lesions often found
in sub-cutaneous tissue. Primary Skeletal Xanthomas are rare.
They are diagnosed incidentally and commonly present with
pressure symptoms. Only four cases of spinal xanthoma have
been reported in literature. We report of a rare case of solitary
lumbar spinal xanthoma and its management. Case Report: 47
year old male presented with pain and swelling in the lumbar
region for 6 month duration with no associated radiculopathy or
myelopathy. Clinical examination revealed a diffuse swelling
over the postero-lateral aspect of lower back. Swellingwas tender
on palpation. Radiologically, a lytic lesion involving the right L3
hemi-vertebrae was seen in both X-Ray and CT. Extension of
tumour into the para-vertebral region was seen in MRI. Blood
investigations were within normal limits. There was a dilemma
regarding the diagnosis and proceeded with a trans-pedicular
biopsy. Histo-pathological examination confirmed as Xanthoma.
Tumour was approached retro-peritoneally through antero-lateral

approach. Tumour was excised in piecemeal and antero-lateral
stabilisation done with titanium MESH cage extending from L2
to L4. Patient was on routine follow up and at 5 months showed
Scoliosis and was planned for posterior stabilisation to avoid
further collapse. Now at one year follow up, patient is not having
any functional limitation. Conclusion: Skeletal xanthomas are
rare expansive lytic lesions of the bone which mimic malignant
bone tumours and other pathological conditions. HPE is con-
firmatory. Regular follow up is needed to watch for Xanthom-
atous degeneration of tumour and dyslipidaemia because it often
co-exists with disorders of lipid metabolism.

1167
P593: Are there situations where minimal
invasive spine surgery is less preferred over
open spine surgery in the treatment of
metastatic spine disease?

Si Jian Hui1, Naresh Kumar1, Renick Lee1, Sahil Athia1,
Praveen Jeyachandran1, Shahid Ali1, Jiong Hao Tan1

1Orthopaedic Surgery, National University Health System,
Singapore, Singapore

Objective: Metastatic Spine Tumour Surgery (MSTS) is an
important treatment modality of Metastatic Spinal Disease
(MSD). Open spine surgery (OSS) was previously the gold
standard of treatment till the early 2010s. However, advancements
in MSTS in recent years have led to the advent of minimally
invasive spinal surgery (MISS) techniques for the treatment of
MSD. The clear benefits of MISS have resulted in a current
paradigm shift towards today’s gold standard of MISS and early
adjuvant RT in treating MSD patients. Nonetheless, despite the
improvements in surgical techniques and the rise of literature
supporting MISS for MSD, there are still certain situations
wherebyMISS is not desirable or even suitable. There has also yet
to be any literature describing the considerations for not using
MISS in MSD in today’s clinical context. Methods: This nar-
rative review was conducted using PubMed, Medical Literature
Analysis and Retrieval System Online (MEDLINE), The Co-
chrane Library and Scopus databases through 31 Aug 2023.
Inclusion criteria for the review were studies with discussion on
the type of surgery in MSTS. All studies that had no description
regarding the surgical procedure performed were excluded. The
vast personal experiences of the senior authors also circum-
stantiated the various situations that were inappropriate for MISS.
Results: A total of 43 studies were included in this review. We
discussed advantages and various situations appropriate for MISS
for MSD in today’s clinical context. Nonetheless, there are still
various unique circumstances in which MISS may be less suit-
able. These are important considerations for MSTS surgeons, and
OSS should be undertaken if MISS is less feasible. The con-
siderations can be split into i) the profile of MSD patients, ii) the
location of vertebrae involved with metastasis, iii) tumour

672S Global Spine Journal 14(4S)



characteristics, as well as iv) other miscellaneous factors such as
equipment and adjuvant therapy availability. MISS is less feasible
in patients of paediatric profile, having short stature or having had
previous surgery at the level of operation. Occipitocervical and
cervicothoracic location of vertebrae metastasis also makesMISS
less feasible due to access and imaging difficulty. MISS for tu-
mours which are hypersclerotic and hypervascular can also result
in more difficulty for cannulation of MISS probes as well as
control of bleeding respectively, and hence will be less encour-
aged in the above settings. The recommendations for the above
considerations before undertaking MISS surgery should also be
guided by the experience of the operating surgeon. Conclusion:
Our manuscript is the first to discuss circumstances in which
MISS is less applicable, despite the advantages it may confer over
traditional OSS. MSTS should be individualized to the patient,
depending on the experience of the surgeon. OSS is still a time-
tested approach that holds weight in MSTS and should be readily
utilised depending on the clinical situation.
Keywords: metastasis; spine, tumour; open surgery; mini-
mally invasive surgery
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P594: Resection of sacral chordoma - A
technical note
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Introduction: Primary sacral tumours are rare. Sacral chordomas
are common primary malignant tumours. They are often missed
because of their vague presentation. CTandMRI are done for pre-
operative planning. En bloc resection is the treatment of choice,
however its anatomy can cause damage to vital perineal struc-
tures. Depending upon the size and extent of tumours, approach
can vary. In our case series, we have approached the tumour by a
single stage posterior approach. Materials and Methods: Ret-
rospective analysis in a tertiary care institute from 2013-2016.
Four cases of sacral chordomawere included in our study. Case 1:
50 year old female was diagnosed with S2-S5 chordoma and
minimal follow up of 4 years. Case 2: 38 year old male presented
with low back ache and was diagnosed with S2-S4 sacral
chordoma with minimal follow up of 3 years. Case 3: 48 year old
female presented with low back ache and swelling was diagnosed
with S3-coccyx chordoma with minimal follow up of 3 years.
Case 4: 40 year old female presented with low back ache with S2-
S3 sacral chordoma with minimal follow up of 3 years. Operative
technique. Indwelling foley’s catheter and surgical pack in rectum.
Patient placed in prone position with Relton-Hall four poster
frame with hip and knee flexed to 90 degree. A curved bucket
handle incision was made and the apex of incision was 5-7 cm
cranial to the pre-determined proximal resection margin. A full
thickness flap was elevated to expose the sacrum and sacro-iliac
joint. Gluteus maximus, pyriformis, sacrospinous, sacrotuberous

and sacro-coccygeal ligaments were divided and retro-peritoneal
space was reached. Sacrum was separated from its anterior
structures by blunt dissection. The posterior elements of S1 and
S2 were removed by using Kerrison rongeur exposing the dural
sac, S1,S2 and S3 nerve roots. Dural sac distal to S3 root root was
ligated and exposing the post surface of body of sacrum. Proximal
resection of tumour was carried out with osteotome through
normal bone. Finally ano-coccygeal ligament was divided and
tumour removed en bloc. If ilium osteotomy done, spino pelvic
fixation is done. Post-operative mobilisation done as tolerated.
Radiotherapy was given to chordoma patients and follow done at
regular intervals to watch for recurrence, metastasis and measure
functional outcome.Results:All patients had low back ache with
no intra-operative complications. 2 patients had tumour margin
positive and remaining negative. Tumour recurrence for 1 patient
was at 3 years and another 1.5 years. Nometastasis and recurrence
was managed with radiotherapy. Discussion: All tumours were
Wei type 2. Advantages of single stage posterior approach are
shorter operation time with less blood loss. In our case series, 90
degree positioning, deliberate hypotension and bucket handle
shaped incision allowed easier lateral soft tissue dissection with
better exposure of sacro-iliac joints. Cranial apex in incision
prevented exposure to rectum and sacrum. Laminectomy of S1
and S2 allowed identification of caudal roots of sciatic nerve.
Conclusion: Sacral chordomas can be safely resected through a
single stage modified posterior approach which carries minimal
intra-operative complications. The functional and oncological
outcomes are comparable to other surgical procedures. Limita-
tions were sample size and medium term follow up.

1180
P595: Primary tumor resection prolongs
survival in spinal chondrosarcoma patients
with distant metastasis

kaiyuan lin1, Xinsheng Peng2

1Department of Orthopaedic Surgery, Honghui Hospital, Xi’an
Jiaotong University, Xi’an, China
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Sun Yat-Sen University, Guangzhou, China

Summary of background data: Surgical resection is the
mainstay of treatment for spinal chondrosarcoma, as chon-
drosarcoma is inherently resistant to radiotherapy and che-
motherapy. However, evidence which justifies resection of the
primary tumor for patients with metastatic spinal chon-
drosarcoma is still lacking. Methods: We retrospectively
included 110 patients with metastatic spinal chondrosarcoma
in the Surveillance, Epidemiology, and End Results database
from 1983 to 2016. The association between primary tumor
resection and survival was evaluated using Kaplan-Meier
analyses, log-rank tests, and multivariable Cox analyses.
The effect of primary tumor resection on survival was further
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assessed in subgroups stratified by histologic subtype, tumor
grade, and age. Results: Overall, 110 patients were divided
into surgery group (n = 55, 50%) and nonsurgery group (n =
55, 50%). Primary tumor resection was associated with both
prolonged overall survival (hazard ratio 0.262, 95% confi-
dence interval 0.149-0.462, p < 0.001) and cancer-specific
survival (hazard ratio 0.228, 95% confidence interval 0.127-
0.409, p < 0.001). When we focused on surgical effects in
subgroups, primary tumor resection conferred survival ad-
vantage on patients with conventional subtype, grade I to III
malignancy, and an age younger than 70 years old (p < 0.001
for overall and cancer-specific survival). However, primary
tumor resection brought limited survival benefit for patients
with dedifferentiated subtype and patients over 70 years old.
Conclusion: The present population-based study for the first
time reports a clear association between primary tumor re-
section and prolonged survival in metastatic spinal chon-
drosarcoma patients. Specifically, primary tumor resection
was associated with improved survival in patients with con-
ventional subtype, grade I to III malignancy, and an age
younger than 70 years old.
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P596: Predict overall survival of spinal
conventional chordoma: development and
assessment of a new predivtive nomogram
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Sun Yat-Sen University, Guangzhou, China

Objective: To predict the 5-year overall survival (OS) rate in
patients with conventional chordoma of the spine. Patients
and Methods: The Surveillance, Epidemiology, and End
Results (SEER) Registry was used to identify patients with
conventional chordoma of the spine from 1994 to 2013. The
entire cohort (n = 294) was randomly divided into training (n =
147) and validation (n = 147) cohorts to construct a nomo-
gram. We used the univariate Log-rank test and multivariate
Cox model to examine the independent prognostic factors
associated with OS. These prognostic factors were integrated
to construct a nomogram through R studio. The predictive and
validating capacity of the nomogram was calculated by
Harrell’s concordance index (C-index) and calibration curves.
Results: A total of 294 patients were identified with con-
ventional chordoma of the spine. The patients’ age at diag-
nosis, tumor size, EOD (extent of disease), and treatment were
independent prognostic factors and associated with OS. These
prognostic factors were incorporated to construct a nomo-
gram. The concordance index for the nomogram was 0.771
and 0.732 in the training cohort and validation cohort,

respectively. Internal and external calibration curves for 5-year
OS showed excellent matching between nomogram prediction
and observed outcomes. Conclusions: The findings of this
study provide population-based estimates of patients with
conventional chordoma of the spine. Using this nomogram,
surgeons can classify patients into different risk groups and
achieve individualized treatment.

1191
P597: Microstructural features of the
endplate are associated with the failure of
metastatic vertebrae
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Introduction: Bone metastases compromise the optimization
of the vertebral trabecular pattern [1]. Indeed, the vertebral
microstructure can be affected in different ways resulting in an
increase of the risk of fracture. Despite it has already been
observed that failure frequently initiates from the endplates,
the mechanisms underlying failure need to be elucidated [2].
This study aims to identify the features of the vertebral
endplates that are associated with the failure of metastatic
vertebrae. Materials and Methods: 15 spine segments
consisting of a metastatic vertebra (6x lytic, 6x mixed, 3x
blastic) and a control vertebra were tested in axial compression
up to failure inside a microCT scanner (VivaCT80, Scanco
Medical Ltd, CH). The specimens were imaged (isotropic
voxel size = 39 um) in their unloaded configuration and after
failure. The unloaded scans were used to evaluate the mi-
crostructural features of the endplates. Two regions of interest
(ROI, 2mm thick) were manually segmented below the cranial
and above the caudal endplate. Each ROI was divided in nine
squared sub-regions of interest (subROI), by diving the ROI in
three parts along the anterior-posterior and the left-right di-
rections. Microstructural properties (i.e. bone volume fraction
(BV/TV), trabecular thickness (Tb.Th.), trabecular separation
(Tb.Sp.), trabecular number (Tb.N.), trabecular pattern factor
(Tb.F.)) were evaluated (CTAn, Bruker, USA) [3] on each ROI
and sub-ROI. The unloaded and failure scans were used to
evaluate the internal deformations through a global Digital
Volume Correlation approach (BoneDVC, University of
Sheffield, UK). One-way ANOVA was used to evaluate the
significance of microstructural differences, measured in the
ROIs, among the different types of vertebrae. The association
between the microstructural features of the endplate and de-
formation maps of the failed endplates [2] was explored [4] to
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identify the most critical sub-ROIs. Results: The BV/TV,
Tb.N. and Tb.F. measured in the ROIs for vertebrae with
lytic, mixed, and blastic metastases and control vertebrae
differed significantly (p < 0.05). In particular, endplates of
vertebrae with blastic metastases showed the largest BV/TV
and Tb.N., followed by vertebrae with mixed metastases,
control vertebrae and vertebrae with lytic metastases. Op-
posite trend was found for the Tb.F. that was lowest for the
endplates of vertebrae with blastic metastases, followed by the
mixed metastases, lytic metastases and control vertebrae. The
largest compressive deformations, close to failure ones, were
measured with BoneDVC in the subROIs with the smaller BV/
TV (4/19 times), the smaller Tb.Th. (4/19), the smaller Tb.N.
(7/19), the largest Tb.Sp. (5/19), the smaller Tb.F. (3/19).
Conclusion: In situ biomechanical tests and high-resolution
imaging allowed to identify the association between the local
variation of the microstructure and failure patterns in meta-
static vertebrae [4]: areas with a high average distance be-
tween the trabeculae, characterized by low trabecular density,
are more subjected a deflection and at risk of fracture.
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Introduction: Thoracic paragangliomas are neuroendocrine
chromaffin tumors of extra-adrenal location, representing ap-
proximately 1/5th of chromaffin tumors. These are benign tumors.
Only 10 to 15% are malignant and defined by the presence of
metastases in nonchromaffin tissue. The management of malig-
nant paragangliomas requires a multidisciplinary collaboration.
Presentation of theCases:Thiswas a 35-year-old patient, single,
with no notable pathological history, smoker (8PY) weaned
4 months ago. The main symptomatology was epigastralgia
dating back 4 years, not improved by symptomatic treatment. The
general condition was preserved with a weight of 70 kg, a height
of 1.75 m and a BMI of 22.9 kg/m2. The patient was eupneic, a

blood pressure of 12-6. The biological assessment was normal as
well as the ECG. The AP chest X-ray showed right mediastinal
opacity. The thoraco-abdomino-pelvic CT scan showed a large
oval right posterior mediastinal mass, with regular contours, well
limited, hypo dense, heterogeneous enhancement measuring
12*10*11 cm. It invades the posterior chest wall with lysis of the
posterior arch, of the costo-transverse and costo-vertebral joints of
the right 9th rib as well as the vertebral hemibody of T9 and T10
exerting a scalloping on the post arc of the 10th right side with
extension of the tumor coming into contact with T8 and T11. This
mass invades the midline, pushes back the right lower lobe and
comes into contact with the posterior wall of the descending
thoracic aorta next to T9. It is vascularized by a voluminous
tortuous intercostal artery. Our patient benefited from an embo-
lization before the biopsy which confirmed the diagnosis of a
malignant paraganglioma. The intervention took place in 3 stages:
1st stage: a postero-lateral left thoracotomy freeing the descending
aorta and the anterior surface of the vertebral bodies from T6 to
T10. 2nd stage: a right posterolateral thoracotomy for the cost-
otomy of the 8th and 9th ribs, excision of the tumor. 3rd stage:
posterior approach to the dorsal spine from D5 to L2 for a right
hemi-laminectomy D7 D8 D9, ligation of the straight D7 D8 D9
roots, transcorporeal bone section D8 D9 carrying half of the
vertebral bodies, anterior fibula graft taken from the side left and
unilateral synthesis D5D6-D10D11. Results: The post operative
exam were simple with disappearance of the epigastralgia. The
neurological examination showed right D7,8,9 anesthesia. The
postoperative X-ray showed disappearance of the tumor and
arthrodesis and a graft in place. Histological examination con-
firmed the initial diagnosis. Conclusion: Malignant para-
gangliomas are rare and aggressive tumors. However, their
management remains very complex and specific. Prospective
trials are necessary for a better characterization of these tumors in
order to be able to improve the management of this tumour.
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Summary of Background Data: Survival estimates are usually
reported as survival from the time of surgery, but survival
probabilities can change over time. Conditional survival, which is
a measure of prognosis for patients who have survived a defined
period of time, may be more clinically precise and relevant.
However, data on conditional survival for spinal chondrosarcoma
patients after surgical resection are still lacking. Methods: We
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used the Surveillance, Epidemiology, and End Results (SEER)
database to identify 436 spinal chondrosarcoma patients who
underwent surgical resection from 1994 and 2013. Kaplan-Meier
analyses and Cox regression modeling were performed to
evaluate prognostic factors associated with overall survival. Five-
year conditional survival (i.e., probability of surviving an addi-
tional 5 years, given that a patient has already survived x years)
was calculated as 5-CS(x) = OS(x+5)/OS(x). The effect of
prognostic factors on conditional survival was also explored.
Results: Four hundred thirty six patients were included in the
study cohort. Overall, 1-, 3-, and 5-year overall survival were
92.8%, 79.1%, and 70.3%, respectively. Five-year conditional
survival at 1, 3, and 5 years after surgery were 72.9%, 79.0%, and
87.5%. The overall survival rates were lower in cases of age more
than or equal to 60 years, male patient, dedifferentiated subtype,
Grade III tumor, tumor size more than or equal to 10 cm, distant
metastasis, and radiotherapy. Conditional survival improved over
time in each subgroup divided by age, sex, race, year of diagnosis,
grade, tumor size, extent of disease (EOD), and radiotherapy. In
addition, patients with the least favorable prognosis at baseline
experienced the greatest increase in 5-year conditional survival
over time (e.g., Grade I/II: 78.0%-89.7%, Δ11.7% vs. Grade III:
36.5%-66.6%, Δ30.1%; Localized/Regional: 72.9%-88.1%,
Δ15.2% vs. Distant: 43.5%-74.1%, Δ30.6%). Conclusion:
Conditional survival for spinal chondrosarcoma patients after
surgical resection improves over time, especially for patients with
initial high-risk characteristics. Information derived from condi-
tional survival analysis may provide individualized approaches to
surveillance and treatment of spinal chondrosarcoma.

1431
P600: In vitro and in vivo investigation of
tumor treating fields for treatment of
spinal metastasis

Daniel Ledbetter1, Claudio Tatsui1, Christopher Alvarez-
Breckenridge1

1Neurosurgery, M.D. Anderson Cancer Center, Houston, USA

Introduction: Metastatic disease to the spine is a significant
source of disability and suffering for cancer patients. Despite
advances in treatment, many cases will recur and reach the
limits of the standard of care, highlighting the need for novel
therapies. While tumor treating fields (TTFields) are used for
treatment of glioblastoma, TTFields use in spinal metastasis
has never been described. Here, we evaluate the ability of
TTFields to inhibit the growth of human cancer cells in models
of spinal metastasis, in vitro and in vivo. Methods: In vitro:
Luciferase-tagged human osteosarcoma (KRIB-mCherry-
Luc) and lung adenocarcinoma (A549-mCherry-Luc) cells
were seeded in human demineralized cancellous bone grafts
with and without titanium screws (simulating spinal fusion
instrumentation) and maintained in culture while treated with

150 kHz TTFields for 14 days. Bioluminescence images (BLI)
were obtained at baseline and 14 days. Following the treat-
ment period, cell growth was analyzed by CellTiter-Glo
(CTG) viability assay. In vivo: KRIB-mCherry-Luc cells
were surgically implanted via transperitoneal approach into L3
vertebral body in nude mice. Animals were treated with
TTFields at a frequency of 150 kHz or 0 kHz (control) for
40 days or until paralysis. Tumor growth was monitored by
BLI (weekly), MRI at days 14 and 22 after tumor implan-
tation, and cord compression-associated neurological deficits.
Histological analysis was performed following the treatment
period. Results: In vitro: Analysis of BLI at day 14 relative to
baseline imaging showed a decrease in luminescence of the
150 kHz TTFields groups to 10% (KRIB-mCherry-Luc) and
80% (A549-mCherry-Luc), while control groups had in-
creased to 448% and 936%, respectively, and there was no
detectable disruption to the therapeutic effect in bone grafts
containing titanium screws. Viable cell number within control
groups increased 125-fold and 6-fold over 150 kHz TTFields
groups (p < 0.0005, p < 0.05). In vivo: Milestones of spinal
cord compression, (tail drop, dorsal-stepping, and hind limb
paralysis) were observed at 16.5 days and 31 days post-
implantation in control animals, while only 50% of
TTFields-treated animals showed signs of cord compression
(median 24 days) and no TTFields-treated animals were
paralyzed by the study endpoint (day 40). MRI confirmed
smaller tumors corroborating BLI (2.1x109 vs 1.7x1010

photons/sec) (p < 0.05) when the TTFields treatment group
was compared to controls. Conclusions: Application of
TTFields at a frequency of 150kHz reduced cellular prolif-
eration in both in vitro and in vivomodels of spinal metastasis.
This is the first report of utilization of TTFields for treatment
of bony tumors and represents the first evidence that TTFields
may be a feasible and novel therapy for spinal metastasis.
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Introduction: Brown tumor of the bone, also known as os-
teitis fibrosa cystica or osteoclastomas is a rare manifestation
of hyperparathyroidism, most seen nowadays in association
with secondary and tertiary hyperparathyroidism. Material
and Methods: 34 years old lady with underlying renal failure
for the past 13 years on regular hemodialysis, presented to us
with the chief complaint of difficulty in standing and walking
due to leg weakness for nearly 1 week. She has not been able
to ambulate, gradually weakening power of the lower limbs.
She had no prior trauma or systemic infection. Suspecting
possible malignant tumor of the spine due to the acuteness of
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the condition, she was admitted for further investigation.
Blood tests were uneventful except for Alkaline Phosphatase
value was 923 and also had elevated Parathyroid Hormone
(PTH) with value of 335.73 pmol/L. she then proceeded with
Magnetic Resonance Imaging (MRI). MRI revealed expansile
soft tissue mass measuring 1.6cm x 5.8cm x 4.8cm seen in-
volving the bilateral pedicles, laminas and transverse process
of T9 vertebrae body as well as bilateral superior articulating
process and spinous process, leading to stenosis at this level.
Bilateral T9/T10 exit foramina was also obliterated. Patient
underwent decompressive spine surgery followed by posterior
instrumentation and fusion. Tumor was excised, posterior
decompression followed by T7-11 posterior instrumentation
and fusion. Results: Her neurological impairment unfortu-
nately, didn’t recover and remains to be same as during
presentation. She proceeded to mobilize herself with the help
of a wheelchair postoperatively up to the date of her discharge
from ward. Histopathological report were consistent Brown’s
tumor.Conclusion: The diagnosis of brown tumors can easily
be missed when we are more concerned about more sinister
conditions such as malignancy, more so in patients with
neurological deficit. Although imaging could help identify the
location, suggest possible diagnosis and guide your treatment,
a biopsy is always more useful in distinguishing the lesion
between benign from malignant lesion. Although less re-
ported, instances of spinal cord involvement that leads to
impairment of lower limb neurology is still present, such as
our patient. Early detection would lead to timely treatment.
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Introduction: In surgery for metastatic spinal tumors, it is
important to control blood loss. With advances in cancer treat-
ment, the number of surgical cases is increasing and the primary
sites vary. Preoperative arterial embolization of hypervascular
tumors has been reported to be useful, but there are not many
reports including other types of cancer. After our experience with
a case in which embolization reduced the amount of blood loss,
we have been actively requesting embolization from the radi-
ology department. Objective: To compare the usefulness and
complications of preoperative arterial embolization for metastatic
spinal tumors from a retrospective perspective.Methods: Thirty-
seven patients who underwent decompression and fusion surgery
for metastatic spinal tumors at our hospital between April 2011
and December 2021 were included in the study, and were

compared with and without preoperative arterial embolization
(embolization group: 10 patients, non-embolization group: 27
patients). The study items were age, gender, primary site, ele-
vation, surgical technique (number of decompressed and fixed
vertebrae), operative time, and blood loss. Results: Age was
significantly higher in the embolization group. There were no
significant differences in other parameters including blood loss.
The primary site of embolization varied from lung cancer, breast
cancer, and colorectal cancer to prostate cancer, multiple mye-
loma, and other cancers. The mean time for embolization was
185 minutes, and there were no complications from emboliza-
tion. In one case of primary kidney cancer, the presence of
Adamkiewicz artery prevented adequate embolization. The pa-
tient required reoperation due to complete paralysis from a
postoperative hematoma caused by increased intraoperative
blood loss. Discussion and Conclusion: In this study of various
cancer types, there was no significant difference in the amount of
blood loss between embolization and no embolization. The
degree of tumor invasion varied from case to case, and embo-
lization may have resulted in adequate resection. Therefore, it is
quite possible that embolization reduces the amount of bleeding,
although there were no significant differences in this study. On
the other hand, there have been reports of spinal cord infarction
caused by arterial embolization, so careful indication in coop-
eration with the Department of Radiology is recommended.
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Introduction: Surgical resection of spinal cord tumors is gen-
erally performed using a posterior approach with a wide lam-
inectomy; however, several postoperative complications, such as
kyphotic deformity and the formation of laminectomy mem-
branes,may occur. Laminoplasty solves these problems; however,
its conventional approach does not provide a sufficient surgical
field of view, making it difficult to completely resect large tumors
or those that invade the intervertebral foramen like dumbbell
tumors. Although resection of the intervertebral joint provides a
wider field of view, spinal stability is lost and instrumented re-
construction is required after tumor resection. To provide an
excellent surgical field and allow for the physiologic and anatomic
reconstruction of the vertebral arch after the excision of spinal
cord tumors, we have developed and performed a surgical
technique in which the requisite posterior elements are removed
and replaced (“Recapping T-saw laminoplasty”). This study in-
vestigated the surgical outcomes of recapping T-saw laminoplasty
for spinal cord tumors. Material and Methods: We
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retrospectively analyzed the clinical and radiological data of 40
patients who underwent recapping T-saw laminoplasty for tho-
racic spinal cord tumors at our hospital between January 2011 and
March 2021. Patients who were followed up for more than two
years after surgerywere included in the study,with amean follow-
up duration of 62.7 months (range 24-109 months). Surgical
outcomes included operative time, blood loss, tumor resection
rate, intraoperative and postoperative complications, postopera-
tive back pain, functional status assessment (the modified Jap-
anese Orthopedic Association [JOA] scoring system and Frankel
grade), radiological assessment (bone union, kyphosis defor-
mity > 10°), and rates of local recurrence and reoperation. Re-
sults: The mean age at the time of surgery was 56.1 years; there
were 13 men and 27 women. The number of resected vertebral
arches was one for 28 cases, two for 10 cases, and three for 2
cases. The tumor types included schwannomas in 19 patients,
meningiomas in 16, and others in 5; dumbbell tumors were
observed in 9 patients. The mean operative time and blood loss
were 226 min and 142 ml, respectively. Complete resection was
performed for 38 tumors, and 2 tumors were partially re-
sected. Postoperative complications were observed in 8
patients, including neurological complications in 5 and
continuous cerebrospinal fluid leakage in 5. Two patients
complained of back pain one year postoperatively. Im-
provement in the modified JOA score was observed in 34
patients one year postoperatively. Bone union was observed
in all cases on computed tomography at the 1-year follow-up.
Postoperative kyphotic deformity was observed in 7 cases,
with all of these having two or more vertebral arches re-
sected. Tumor recurrence was observed in two cases with
meningiomas, which required reoperation, and no revision
surgeries were performed due to kyphotic deformity or
postoperative complications. Conclusion: Recapping T-saw
laminoplasty for thoracic spinal cord tumors has shown
favorable clinical outcomes. This procedure allows ana-
tomical reconstruction of the posterior arch and reservation
of biomechanical function, as well as a wide surgical field of
view for a safe and complete tumor resection.
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Introduction: Metastatic Spine Tumour Surgery (MSTS) is
an important treatment modality of Metastatic Spinal Dis-
ease (MSD). Increase in MSTS has been due to improve-
ments in our oncological treatment, as patients have

increased longevity and even those with poorer comorbid-
ities are now being considered for surgery. However, there is
currently no guideline on how MSTS surgeons should select
the appropriate levels to instrument and which type of im-
plants should be utilised. We aim to review the literature and
highlight personal experiences from our own unit and senior
authors, regarding the various crucial factors to be consid-
ered in decision making for the implant and construct in
MSTS. Material and Methods: A narrative review was
conducted for this paper using PubMed, Medical Literature
Analysis and Retrieval System Online (MEDLINE), The
Cochrane Library and Scopus databases through 27 March
2023. The keywords used were “spine” AND “metasta*”
AND (“instrument* OR implant*)”. All studies that were
related to instrumentation in MSTS were included to create
the guideline and algorithm. All studies that had no de-
scription regarding the surgical procedure performed were
excluded. The concept of our instrumentation decision-
making algorithm was done as an expert opinion by the
two senior spine surgeons in this manuscript, with experi-
ences from treating and observing patients with MSTS, as
well as interaction with members of ‘Arbeitsgemeinschaft
für Osteosynthesefragen (AO) –Knowledge Forum Tumour’
and ‘FTEG - Fracture Tumour Expert Group’. Results: A
total of 60 studies were included in this review. We discussed
a new decision-making model that should be taken into
account when planning for surgery in patients undergoing
MSTS. These factors include the quality of bone for in-
strumentation, the extent of the construct required for MSTS
patients, the use of cement augmentation and the choice of
implant. Various studies have advocated for the use of these
modalities and demonstrated better outcomes in MSTS
patients when used appropriately. Our proposed stepwise
algorithm involves first considering MSD patients’ fitness
for surgery, to see if MSTS should be undertaken. This can
be done through generic tumour surviving scoring systems,
and frailty of patients assessed through internationally
validated performance scores. The discussion and approach
to surgery for patients with intermediate SINS has to be
individualised, taking into account other factors such as their
pre-existing comorbidities and tumour subtype, which have
all shown to be important factors influencing survival out-
comes. If patients are fit for surgery, the various factors
affecting instrumentation choice should be deliberated on
pre-operatively prior to surgery itself to ensure optimal
outcomes for MSD patients. However, if they are not fit for
surgery, either radiotherapy or palliative care should be
discussed with them. Conclusion:We are the first to discuss
and establish a new algorithm that should be taken into
consideration for patients undergoing MSTS. It serves as an
important guide for surgeons who are treating MSD with
MSTS, due to the continuous evolvement of our treatment
capacity in MSD.
Keywords: instrumentation; metastasis; spine; tumour; im-
plant; algorithm
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Introduction: Skeletal metastases are a common cause of
severe morbidity, reduced quality of life, and often early
mortality. Consequently, improvements in therapies are nec-
essary. Electroporation uses electrical energy to alter cancer
cell membrane permeability and enhance the local uptake of
chemotherapeutics, thus leading to local tumor control. The
aim of this study was to investigate the safety of delivering
electric field protocols causing electroporation using new co-
axial bipolar electrodes in healthy bone and clinically relevant
structures, employing a large animal model. Material and
Methods: Irreversible electroporation was used on six sheep
vertebral bodies by applying 120 pulses, each 100 ms long, at
1750 V/cm. Three treatment configurations were performed to
identify the maximum volume of effectively ablated area.
Each configuration was tested on n = 2 sheep: i) insertion of a
single co-axial bipolar electrode into vertebral body; ii) in-
sertion of 2 co-axial bipolar electrodes into 2 adjacent ver-
tebrae; iii) insertion of 2 co-axial bipolar electrodes into 2 non-
adjacent vertebrae. To label bone formation, oxytetracycline
was injected on the third day after surgery. At 7 days post-
surgery, animals were pharmacologically euthanized, and
vertebral bodies and surrounding sensitive structures, such as
the spinal cord, vertebral pedicles, and spinal nerves, were
harvested. Results: Macroscopic, histological, and histo-
morphometric investigations demonstrated that irreversible
electroporation removes bone lining cells from trabeculae in
the vertebral bodies of sheep and does not cause structural or
morphological alterations in the spinal cord, vertebral pedi-
cles, or spinal nerves. These results were observed with all
tested configurations. Conclusion: Collectively, the results of
this study show that electroporation using the new co-axial
bipolar electrodes can be safely applied to bone even in
proximity to neuronal structures. These findings support the
translation of this methodology into clinical practice, pro-
viding the rationale for the treatment of tumor nodules, even in
the presence of critical anatomical structures, such as vertebral
bone metastases.
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Introduction: Sacral tumors are rare, comprising 1%-7% of
all spinal tumors. Histopathology of sacral tumors varies and
can be benign or malignant. However, clinical demography or
profile reports of sacral tumors are still limited. Sacral tumor
management is a big challenge, especially in big-size tumors.
Until now, patient criteria for aggresivity in sacral tumor
resection is debatable. So, this study is a case series that shows
the clinical profile and management of sacral tumors at our
hospital as Indonesia’s nationally referred hospital. Material
andMethods: This is a retrospective study about sacral tumor
patients treated between 2018 and 2022 at Dr.Cipto Man-
gunkusumo General National Hospital, Jakarta, Indonesia, a
nationally referred hospital. We collect data about demogra-
phy, clinical presentation, tumor size, histopathology, and
management of sacral tumors from medical records. We an-
alyzed descriptively to explain the profile and management of
each case.Results: In five years, we have had 454 spinal cases
patients who were operated on (1.7%) with four spinal tumor
patients (9.5%) and eight of them were sacral tumor patients.
The majority gender is female (75%) with a median age of 39
(15-67) years old. The symptoms of our cases are similar to
other sacrum diseases. All cases have autonomic dysfunction,
such as alvi and urine retention until overflow urine incon-
tinence. The other symptoms were mono paresis and radicular
pain (37.5%). Four patients (50%) had chordoma histopath-
ological results; each had adenocarcinoma metastasis, Ewing
sarcoma, solitary fibrous Tumor/hemangiopericytoma, and
giant cell tumor. For chordoma patients, the volume of the
tumor has a median of 1,200 (718.4 - 1,774) cm3. All the
patients had subtotal resection tumor surgery and continued
with adjuvant therapy, such as chemotherapy and radiother-
apy. A chordoma patient had internal iliac artery embolization
with Polyvinyl Alcohol (PVA) embolization. All of the
chordoma patients only biopsy until subtotal resection without
sacrectomy and continue with adjuvant therapy. A giant cell
tumor had radiotherapy before surgery to reduce bleeding. All
the patients had good outcomes. Conclusion: Sacral tumors
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have a clinical profile that mimics other sacrum diseases.
Because of silent disease, sacral tumor patients come to
hospitals with giant size. The principle of management in
sacral tumors is decompression and adjuvant therapy
perioperatively.
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Introduction: Spinal cord tumors can be found in around 15%
of all central nervous system tumors with annual incidents of
less than 1 per 10000. Extramedullary, intradural spinal tu-
mors (EISTs) is a very rare condition and comprise around
40% of all spinal tumor. Tumor removal for EISTs is chal-
lenging because of opening up thecal sac and awareness of
spinal cord manipulation. Here we include the case of EISTs
for unilateral bi-portal endoscopic (UBE) removal and a re-
view of the literature. Material and Methods: A 61-year-old
woman presented with chronic myelopathy and radiculopathy
of both legs 1 year and 2 months ago. Her symptoms progress
until cannot walk due to ataxia, right lower limb weakness
motor power grade 4, and numbness below T8 level. The
magnetic resonance imaging (MRI) showed intradural ex-
tramedullary Thoracic T8 level size 1.4x1.6x1.7 cm ho-
mogenous enhancement on the right side of the spinal cord.
The provisional diagnosis was schwannoma and the differ-
ential diagnosis was meningioma. We planned to use endo-
scopic tumor removal because the tumor was located more
posteriorly and the MRI signal was likely to be a well-defined
capsulated mass. UBE also benefits many types of equipment
was feasibility to use in the working portal can ease during
dural opening and closure. We perform UBE tumor removal
T8. Translaminar T7-8 approach by Located T7 and T8 levels
under fluoroscope then mark medial pedicular line and line
bisected to endplate T7 for working portal and bisected to
lower endplate for working portal. Then all blur technique was
done for partial lower T7 laminectomy and total T8 lam-
inectomy. We tilt the patient’s head up to reduce the increased
intracranial pressure while opening the dura. After identifying
the proximal and distal stalk of the tumor resection the tumor
was adherent to the remnant of thecal sac so piecemeal re-
section was done and dural closure was by simple interrupt
stitches with prolene6-0 and used knot pusher for knot
tightening. Results: MRI confirms gross tumor removal
without CSF leakage. The patient gets neurapraxia with
weakness in both lower legs as motor power grade 2. But
recovery to normal after post-operative 6 weeks without any

radiculopathy. The pathological report was meningioma grade
1 WHO criteria. Conclusion: Unilateral bi-portal endoscopic
benefit feasibility and adaptation for intradural extramedullary
tumor removal. However, surgeon experience, size, and lo-
cation of the tumor could be factors for better results. A large-
size study could provide an important factor for endoscopic
tumor removal.
Keywords: unilateral bi-portal endoscopic; intradural extra-
medullary tumor; meningioma; spinal cord tumor
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Introduction: Giant cell tumor (GCT) is classified as benign
locally aggressive tumor. It usually affects metaphyseal ends
of long bones in mature skeleton. GCT of the ribs and dorsal
spine is rare. This case aims at reporting the histopathological
features, clinical characteristics and the treatment strategies
used for appropriate management of GCT. Materials and
Methods: A 45 years old gentleman presented to the spine
outpatient complaints of pain over upper dorsal spine since
3 months. Pain was on and off in nature. Pain was aggravating
after doing daily activities specially at evening. There was no
radiation and sleep disturbances.no bowel/bladder involve-
ment and no known comorbidities. After radiological imaging
confirmation we did CT guided biopsy and it was suggestive
of GCT then we planned definitive treatment protocol 1) inj.
Denosumab 60 mg 2 doses 15 days apart preoperatively. 2) en
bloc resection of tumour with partial Hemispondylectomy
with costo- transversectomy with D3-D7 posterior spinal
fixation and D5 anterior reconstruction. 3)Intraoperative in-
tralesional Denosumab. 4) Histopathology of specimen 5)
Post-operative inj. Denosumab 120 mg every month. Result:
We observed dramatic changes in the histopathology of the
tumor pre and post treatment effect with Denosumab. There
were striking depletion of tumor giant cells. Reduction of
neoplastic stromal cells. Replacing them with non-
proliferating, differtiated, densely woven new bone, hemor-
rhage and fibro-osseous tissue. Conclusion: GCTs are very
rare in ribs and dorsal spine. the treatment for benign GCT
should be determined based on the patient’s clinical and ra-
diological study. Recommendations are en bloc resection for
benign tumors plus adjuvant and neoadjuvant Denosumab
therapy.
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Introduction: The combination of surgery and
radiotherapy/radiosurgery has been demonstrated to be
effective in achieving pain relief, maintaining or restoring
ambulatory function and improving overall quality of life
in patients with symptomatic spinal metastases. In the last
fifteen year significant advancements in radiotherapy and
radiosurgery as well as improvements in surgical mini-
invasive surgery (MIS) techniques have led to a shift in
treatment paradigm for spinal metastases toward less in-
vasive surgical approach and ablative radiation treatments.
Material and Methods: A consecutive series of patients
affected by symptomatic spinal metastases due to solid
tumors, operated between August 2018 and August 2023
with MIS variable combined techniques, at National
Cancer Institute “Regina Elena “, Rome, Italy, has been
analyzed. Results: During this time frame 83 patients have
been operated through MIS variably combined approaches
involving spinal decompression, kyphoplasty, open ky-
phoplasty, augmentation techniques, short percutaneous
fixation. Median age was 63 years (range 20-80); 45 fe-
males and 38 males. Median Tokuhashi score was 10;
median SINS score 10. In 45 cases the level of com-
pression was lumbar, in 40 cased it was dorsal, in 3 cases
cervical. More levels were treated simultaneously in 10
patients. There were two perioperative deaths, due to
medical issues, in one case there was a durotomy during
surgery. Two patients presented a deterioration of their
neurologic conditions, all patients significantly improve
their spine pain according to VAS and Dennis Pain Scale.
65 were able to be treated with radiotherapy/radiosurgery
within three weeks. No patients presented wound prob-
lems. Median LOS was 8 days. Median follow-up was
11 months. Conclusion: The combination of different MIS
spinal techniques seems to be very effective to deal with
patients with spinal cord compression, pain or vertebral
instability in the setting of metastatic spine disease.
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Introduction: Osteoid osteoma (OO) is a benign bone pro-
ducing tumor. It was first described by Bergstrand in 1930, but
described as a separate clinical entity by Jaffe, in 1935. OO
can occur in any part of the skeleton, 56% of the cases seen in
the tibia and femur. Incidence of spinal OO is 10-25%, lumbar
spine being the most common site. The occurrence in the
cervical spine is relatively uncommon, an incidence of 4%.
There is also a well-known predilection of posterior vertebral
element involvement with centrum being involved in less than
10% cases. Material and Methods: Case report: 15 years
female, presented with complaints of restriction of neck
movements for the last 3 months, insidious in onset and
progressive. Associated with pain on trying to move her neck
past the stiff range. She reported no periodicity/ radiation of
her pain. On examination, the range of motion of her cervical
spine was globally restricted, with only 200 movements
possible. There was no posterior midline tenderness. Her
neurological examination was essentially normal. X-rays re-
vealed only loss of the normal cervical lordosis with no lysis or
abnormal soft tissue shadows. MRI done earlier revealed a T2/
STIR hyperintensity in the body of the C4 vertebra, which was
reported as spondylitis? / hemangioma? CT scan of the cer-
vical spine revealed a focal lytic lesion (nidus) measuring
4x4x4.5 mm with a tiny central sclerotic focus of calcification
noted in the left posteroinferior corner of the C4 body. MRI
showed no neural compression. Radionucleotide Bone scan
showed a circumscribed nidus at the postero-inferior aspect of
the left side of C4 vertebra with increased osseous activity.
Results: A standard Smith-Robinson approach to the C4-5.
The inferior endplate of the C4 and cavity was curetted. The
cavity was then packed with gel foam soaked in bone marrow
aspirate. A stand-alone cage with two integrated screws was
used for interbody fixation. Postoperatively, the patient was
mobilized 6 hours after the surgery, reported significant relief
of the neck pain and stiffness. Histopathological examinations
were consistent with OO showing haphazard trabeculae of
woven bone with osteoblastic rimming. There was varying
degree of mineralization. Discussion: This case report details
the rare occurrence of an OO in the cervical spine in this part of
the world and a further rare location, the vertebral body. The
patient in this report was 14 years old. Almost all patients with
OO are aged 5-20 years old. In general, patients with OO
present with localized pain, characteristically aggravated at
night and with physical activity, responding to NSAIDs,
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typically salicylates. Radiographic imaging is usually the first
investigation modality; however the classic appearance is
seldom seen. MRI highlights the tissue reaction and inflam-
matory processes in the vicinity of the tumor, without clearly
delineating the tumor focus i.e. the nidus. The most sensitive
investigation for OO is Bone scintigraphy scan. It charac-
teristically shows the lesion with double density appearance,
with a central concentration of radiotracer and surrounding
area of less intense radiotracer uptake.
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Introduction: Spinal neurofibroma is commonly seen in
Neurofibromatosis type 1 disease. Location is more prevalent
in thoracic region followed by cervical and lumbar region. It is
rarely seen in the Sacral region. We encountered a case of
lumbosacral neurofibroma which was treated surgically with
debulking of intradural extramedullary tumor and spinopelvic
fixation.Case description:A 55-year-old lady presented with
low back pain for the past 2 years. She had progressive
weakness of both lower limbs for past 1 year. She had bilateral
foot drop with urinary incontinence for the past 4 months. She
had not been able to sit, stand and walk due to severe lower
back pain for the last 1 month. She was bedridden and was
brought to hospital in a stretcher. She had power in both hips
grossly grade 4, right knee grade 3 and left knee grade 4.
Bilateral foot drop. She had hypoesthesia below bilateral
inguinal ligaments. MRI and CT scan images confirm intra-
dural spinal tumor extending from conus to sacrum with
eroding L3L4L5 vertebrae and sacrum with expansion in
paraspinal region and pelvic cavity. Patient was operated with
L2 to S1 Laminectomies, debulking of tumor from spinal
canal part and decompression of nerve roots under microscope
followed by L1, L2, L3 transpedicular and S2AI screw fix-
ation. Results: Postoperatively patient had significant pain
reduction. Patient neurology remained the same. She was
mobilized with Taylor Brace and walker assistance. She had
no sign of CSF leak and wound complications in subsequent
follow-ups. Conclusion: Lumbosacral region is a relatively
less common site for spinal neurofibromas. Symptomatic
patients require surgical management. This case report

highlights microscopic decompression of nerve roots gives
better visualization and debulking of tumor, whereas spino-
pelvic fixation provides good mechanical stability for weight
bearing and mobilization of the patient.
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Introduction: Direct-wave (D-wave) neuromonitoring is
conventionally performed by placing electrodes epidurally
over the spinal cord, to directly measure corticospinal tract
(CST) function. Evaluation of D-wave recordings can assist in
the detection and prevention of spinal cord injury during
surgery. However, epidural placement of the electrodes often
results in high electrical impedances which can interfere with
signal acquisition and interpretation. In this study we report
the safety and analyze the signals of subdurally placed D-wave
electrodes.Material and Methods: A retrospective review of
medical records of patients undergoing spinal cord surgery
was performed. Demographics, clinical data and epidural vs
subdural placement of D-wave electrodes were recorded.
Neuromonitoring data were reviewed, including recorded
impedances and signal amplitudes. Nonparametric statistics
were used to compare epidural and subdural D-waves. Re-
sults: Ten patients who underwent surgery for intradural
spinal lesions were included in this study (50% female, me-
dian age 50.5 years). The most common lesions were tumors:
3 ependymomas, 2 meningiomas, 1 subependymoma, and 1
high-grade glioma. Additional lesions included 1 cavernous
malformation, 1 arachnoid cyst, and 1 ventral spinal cord
herniation. D-wave recordings from an epidurally placed
electrode and subdurally placed electrode were compared in
all surgeries. D-wave recordings were acquired subdurally in 8
cases and epidurally in 3 cases. Subdural electrode placement
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was associated with lower impedance values (p = 0.011) and a
higher baseline D-wave amplitude (p = 0.007) relative to
epidural placement. No adverse events related to D-wave
electrodes placement were recorded. Conclusion: In this
report of 10 patients undergoing surgery for intradural spinal
lesions, subdural placement of D-wave electrodes resulted in
lower impedances, higher signal amplitudes, and better ac-
quisition rate when compare to epidural electrodes. No ad-
verse events were associated with subdural electrodes
placement. For spinal surgeries where access to the subdural
compartment is technically safe and feasible, surgeons should
consider subdural placement when monitoring D-waves to
optimize clinical interpretation.
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Introduction: We sometimes have to perform emergency
surgery when neurological deficits were occurred in patients
with metastatic spinal tumors. However, surgical indication is
a very worrisome clinical problem for us. The purpose of this
study was to investigate the surgical outcome of the patients
with metastatic spinal tumors who underwent emergency
surgery due to the neurological deficits. Methods: We per-
formed surgery in 60 cases with metastatic spinal tumors from
2009 to 2021. Thirty-eight cases were extracted as the cases
underwent emergency surgery due to the neurological deficits.
The 38 cases were divided into two groups according to
survival periods after emergency surgery. The cases survival
periods after surgery were less than 3 months and 3months or
more were divided into group A (12 cases) and B (26 cases),
respectively. We investigated age, sex, primary lesion of the
tumor, Tokuhashi score, Katagiri score, predicted prognosis,
pre- and post-operative ASIA impairment score and when the
timing performed surgery. Results: In group A, Tokuhashi
score and Katagiri score was significant lower and higher,
respectively, compared with those in group B. The predicted
prognosis was significant longer than the survival periods after
emergency surgery in group A. Conclusions: It was thought
that the predicted prognosis was extended due the progress of
treatment of tumors. However, surgical treatment for cases
with a short prognosis based on scoring systems such as
Tokuhashi score and Katagiri score should be carefully
considered. Surgery for the patients of metastatic spinal

tumors with a short prognosis based on scoring systems
should be carefully considered.
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Introduction: Spinal cord tumors often exhibit gradual and
subtle development, and occasionally, scoliosis emerges as the
sole initial manifestation of these growths. This study seeks to
identify the clinical or imaging indicators that can aid in re-
vealing the root cause behind a seemingly ’idiopathic’ sco-
liosis. Material and Methods: We conducted a retrospective
analysis of 10 cases involving spinal cord tumors that initially
presented as scoliosis. These cases were examined at our
institution between 2010 and 2020. Each patient underwent a
comprehensive clinical evaluation, which included a thorough
medical history, physical examination, and neurological as-
sessment. The study group consisted of eight males and two
females, with ages ranging from 4 to 10 years and a mean age
of 6 years. All of these patients initially displayed predomi-
nantly postural symptoms and signs suggestive of scoliosis.
We employed a two-step diagnostic approach. First, all pa-
tients underwent radiographs of the spine. Subsequently,
magnetic resonance imaging (MRI) of the entire spine was
performed. Results: In all cases, scoliosis was accompanied
by spinal pain and/or stiffness. Among the ten cases, one
exhibited a double curve, while the remaining nine had single
curves. Notably, one child presented with "torticolis", another
with localized thoraco-lumbar hyperkyphosis, six had left-
sided thoracic curves, and two displayed right-sided thoracic
curves. Neurological examinations revealed motor deficits in
three patients and mild neurological signs in the remaining
seven, which included the absence of abdominal reflexes,
sensory level abnormalities, and lower limb hyperesthesia.
Radiographically, plain X-rays indicated a widened spinal
canal in five patients, along with erosion of the posterior
vertebral wall. Magnetic resonance imaging (MRI) was per-
formed in diagnosing spinal cord tumors in all cases. These
tumors exhibited high signal intensity on T2-weighted se-
quences, low signal intensity on T1-weighted sequences, and
displayed marked enhancement following Gadolinium in-
jection. The majority of tumors were situated in the cervico-
thoracic or thoracic spine (seven cases), followed by the
thoraco-lumbar spine (two cases) and the cervico-bulbar
junction (one case). Associated syrinx was observed in
seven cases, with one above the tumor, one below it, and four
having both features. Upon histological examination, the
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tumors were identified as astrocytomas (n = 6), ependymoma
(n = 3), and epidermoid cyst (n = 1). After an 18-month
follow-up period, six patients who underwent complete re-
section experienced a favorable post-operative course, while
four cases showed persistent motor signs and recurrence.
Conclusion: The classification of scoliosis as idiopathic
should only be made once alternative causes have been
thoroughly ruled out. It is imperative for patients to undergo a
precise neurological assessment, and several clinical and ra-
diographic criteria should be meticulously examined. These
criteria include early onset, the presence of spinal pain and/or
stiffness, the occurrence of a left-sided curve, male gender, the
manifestation of neurological symptoms, and the observation
of radiographic widening of the spinal canal. The presence of
any of these indicators should prompt further investigation via
magnetic resonance imaging (MRI).
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Introduction: The distribution and proportions of lean and fat
tissues may help better assess the prognosis and outcomes of
patients with spinal metastases. Specifically, in obese patients,
sarcopenia may be easily overlooked as a poor prognostic
indicator. The role of this body phenotype, sarcopenic obesity
(SO), has not been adequately studied among patients un-
dergoing surgical treatment for spinal metastases. Methods:
We identified patients undergoing surgical treatment for spinal
metastases between 2010 and 2019. Avalidated deep-learning
approach evaluated sarcopenia and adiposity on routine
preoperative CT images. Based on composition analyses,
patients were classified with SO or non-sarcopenic obesity.
Following nearest-neighbor propensity matching that ac-
counted for confounders, we compared the rates and odds of
postoperative complications, length of stay, 30-day read-
mission, and all-cause mortality at 90 days and 1 year between
the SO and non-sarcopenic obesity groups. Results: A total of
62 patients with obesity underwent surgical treatment for
spinal metastases during the study period. Of these, 37 patients
had non-sarcopenic obesity, while 25 had SO. After pro-
pensity matching, 50 records were evaluated, composed
equally of patients with non-sarcopenic obesity and SO (n =
25). Patients with SO were noted to have an increased odds of
non-home discharge (Odds Ratio (OR) 6.0, 95% confidence

interval (CI) 1.69-21.26), 30-day readmissions (OR 3.27, 95%
CI 1.01-10.62), 90-day mortality (OR 4.85 95%CI 1.29-
18.26), and 1-year mortality (OR 3.78, 95%CI 1.17-12.19),
and months to mortality following surgery (12.60 ± 19.84 vs.
37.16 ± 35.19 p = .002, standardized mean difference = 0.86).
No significant differences were noted in the length of stay or
postoperative complications when comparing the two groups
(p > .05). Conclusion: The SO phenotype is associated with
increased odds of non-home discharge, readmission, and
postoperative mortality. Our study suggests that SO may be an
important prognostic factor to consider when developing care
plans for patients with spinal metastases.
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Introduction: Patients undergoing surgical interventions for
spinal metastases face inherent risks associated with their
clinical condition, nutritional status, primary tumor type, and
functional status. These multifaceted factors play a pivotal role
in determining their postoperative sequelae. Emerging evi-
dence suggests that image-derived features from CT scans can
offer invaluable insights into patient outcomes, yet their po-
tential in predicting early postoperative outcomes after spinal
metastasis surgery remains underexplored. Methods: Retro-
spective analysis was conducted on patient records under-
going spinal metastases surgery between 2010 and 2019.
Demographic, clinical, functional, and radiographic data were
processed. Radiographic data were analyzed using an ad-
vanced deep-learning methodology. Extra Trees algorithms
were developed and optimized to predict 90-day postoperative
mortality. Results: A total of 308 patient records were
scrutinized (mean age 61.97 ± 12.20 years; 43% female).
Extra Trees algorithms were constructed to assess the efficacy
of 90-day postoperative mortality predictions. Feature im-
portance analysis revealed that Preoperative Hemoglobin,
Total Lean Body Mass, Standard Deviation of Hounsfield
Units of Segmented Muscle at Lumbar Level 3, Platelet
Count, and The New England Metastatic Spinal Score were
among the most predictive indicators. An Area Under the
Receiver Operating Characteristic (AUROC) of 0.89 was
achieved. Conclusion: The study highlighted the significance
of diverse parameters derived from CT imaging in predicting
outcomes post-spinal metastasis surgery. The developed

684S Global Spine Journal 14(4S)



machine learning approach offers a comprehensive assess-
ment tool for preoperative risk stratification, aiding in en-
hanced decision-making and patient consultation.
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P617: Assessment of survival prediction after
surgery in spinal metastasis patients using
the global spine study tumor group (GSTSG)
risk calculator: an external validation from
tertiary cancer hospital
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Introduction: Spinal metastasis is the most common bone me-
tastasis that affects lower quality of life. The main treatment is
palliative surgery and systematic therapy by chemotherapy and
radiation therapy. However, serious complication is high when
compared to degenerative spinal surgery. So natural history
prognosis and patient selection play essential roles in better out-
comes. Treatment options may be based on prognostic scoring eq.
Tomita Score, Revised Tokuhashi Score, and Skeletal Oncology
Research Group (SORG) Nomogram. Global Spine Tumor Study
Group (GSTSG) is one of the new scoring bases on important
prognostic factors including tumor type, ambulatory status, an-
algesic use, and involvement level of the spine that may be more
accurate for predicting survival rate but may need more validity
assessment. Material and Methods: We conducted a retro-
spective study of spinal metastases patients which confirmed
diagnosis with magnetic resonance imaging (MRI) from January
2013 to December 2022. Survival prediction and probability of
survival compared between GSTSG risk calculator, Tomita Score,
Revised Tokuhashi Score, and SORG Nomogram. A single
variable factor associated with survival rate (marginally signifi-
cant) analysis by univariate Cox regression. Then use a marginally
significant variable for the multivariate Cox proportional hazard
model. For external validity use receiver operating characteristic
(ROC) analysis at 3, 6, 12, and 24 months. And report the overall
survival rate byKaplan-Meier survival curve.Results:We include
248 spinal metastases patients. mean age was 59.23 ± 12.55 years.
The mean duration of follow-up was 470.29 ± 441.98 days. Most
common tumor in origin were breast 82 (32.54%), Lung 68
(26.98%), prostate 29 (11.51%), colorectal 6 (6.35%), thyroid 8
(3.17%) and unknow 6 (2.38%). Univariate Cox regression
analysis show significant factor for Karnofsky Status (PS), Eastern
Cooperative Oncology Group (ECOG) level 2-4, The American
Society of Anesthesiologists physical status classification (ASA)
level 3-5, regular analgesia of both strong and weak opioid, ex-
traspinal metastasis > 3 locations, visceral metastasis 2 or more
location, present of liver or lung or brain metastasis, previous
chemotherapy and Frankel Pre-op grade D-E. However, only

regular analgesia of weak opioids, Lung metastasis, and previous
chemotherapy were statistically significant for Multivariate Cox
regression analysis. External validity was highest for GSTSG at all
follow-up times (sufficiently accurate AUC > 0.7). At 3-month
GSTSG (AUC = 0.76) and SORG (AUC = 0.76) were equally.
And at 12 months GSTSG (AUC = 0.78) and SORG (AUC =
0.74) were higher than modified Tokuhashi (AUC = 0.61) and
Tomita (AUC = 0.64). Conclusion: Multivariate Cox regression
analysis with important factors such as regular analgesia of weak
opioids, Lung metastasis, and previous chemotherapy. GSTSG
shows the highest AUC for external validity at all follow-up times.
GSTSGhas been developed formore accuracy in proper treatment
planning for spinal metastasis.
Keywords: vertebral metastasis; spinal metastasis; prognostic
scoring system; Global Spine Tumor Study Group
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Introduction: Spinal metastases are on the rise, reflecting the
global increase in cancer cases. Classification of spinal neoplastic
conditions often relies on the assessment of tumor-related spinal
instability through the Spinal Instability Neoplastic Score (SINS).
Currently, there is a lack of clearly established treatment
guidelines for patients exhibiting indeterminate spinal instability,
falling within the range of 7 to 12 on the SINS scale. The aim of
this analysis is to present a comprehensive overview of treatments
and outcomes for patients with spinal metastases facing an in-
determinate spinal instability with possible impending fracture
risk. Materials and Methods: This is a retrospective, single-
center study conducted using data collected from a tertiary
hospital. The study population comprises patients with spinal
metastaseswhowere referred to the outpatient clinics of our spinal
unit. We provide an overview of patient characteristics, SINS
components, primary tumor type, spinal metastasis count, treat-
ment approach, and treatment outcomes. As the primary objec-
tive, we compare the treatment (surgical vs. non-surgical
treatment) between the two groups with indeterminate instability.
We compared the number of tumors treated with surgery between
the different groups of SINS with a Fisher exact test, and assessed
the association between treatment outcome and SINS on a lesion
level using a mixed effects logistic regression model, including
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patient as a random intercept to account for the dependence of
multiple lesions within a single patient. Results:We analyzed 30
patients with a total of 147 spinal metastases. Among them, 28
patients had at least one lesionwith an indeterminate SINS (7-12),
and 15 of these patients (53.57%) passed away before data ex-
traction. Each patient had between 1 and 10 metastases, with a
median of 7. In total, 101 lesions had an indeterminate SINS
indicating possible impending fracture risk. The median follow-
up time was 133 days for all patients, and 136.5 days for those in
the indeterminate group. Within the indeterminate group, a
substantial 93% of patients opted for conservative treatment.
Among the non-surgically treated lesions in this group, 59%
exhibited improvement, 22% remained stable, and 19% stayed
asymptomatic - with none deteriorating. The primary reasons for
surgery were pain and neurological symptoms. Within the in-
determinate group, there was no discernible difference in treat-
ment success between patients who underwent surgery and those
who did not (p = 0.906). We subdivided the intermediate group
into two categories: lower scores (SINS 7-9) and higher scores
(SINS 10-12). Nevertheless, there was no statistically significant
change in treatment approaches observed (p = 1.00).Conclusion:
Among patients with indeterminate (possible impending) spinal
instability (SINS 7-12), our findings reveal that there was no
statistically significant disparity in treatment success when
comparing those who underwent surgery to those who did not.
Moreover, a substantial majority of patients at risk of impending
fractures were treated non-surgically, with more than half ex-
periencing improvements, and none showing deterioration. These
findings suggest a growing inclination toward non-surgical ap-
proaches for tumor patients of the indeterminate group.
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Introduction: Sociodemographic and socioeconomic factors are
thought to contribute to disparities observed in oncologic surgery
outcomes. However, it is unclear whether these factors are also
associated with development of major complications or 30-day
mortality in oncologic surgery for metastatic spine disease. The
questions that we investigated in this study were: In patients un-
dergoingmetastatic spinal tumor surgery, (1) are sociodemographic
or socioeconomic factors associated with major (Clavien-Dindo
Grade III-IV) complications? (2) Are sociodemographic or

socioeconomic factors associated with 30-day mortality (Clavien-
DindoGrade V) complications?Material andMethods:Between
April 2012 and February 2023, we surgically treated 168 patients
with spinal metastases and spinal cord compression, pathologic
vertebral compression fractures, and/or spinal mechanical insta-
bility. Inclusion criteria were patients with complete demographic,
social, oncologic, and follow-up data and patients who were fol-
lowed until death or for at least 30 days postoperatively. Based on
these criteria, 1% (2) patients were excluded because they had
incomplete data, and < 1% (1) patient was excluded because they
were lost before theminimum study follow-up period, leaving 98%
(165) for final analysis. The primary outcome variable was de-
velopment of at least one Clavien-Dindo Grade III or IV (major)
complication and the secondary outcome was development of a
Clavien-DindoGrade V (mortality) complication within 30 days of
surgery. Exploratory data analysis, univariate, and stepwise mul-
tivariate logistic regression analyses were performed. Results:
After controlling for variables such as ECOG performance status,
Frankel Grade,modifiedBauer score, and PNI, independent factors
associated with development of at least one Clavien-Dindo Grade
III or IVComplicationwere Frankel GradeA –C (OR6.2, 95%CI
2.4 to 15.5; p < 0.001) the modified Bauer score (OR 0.5, 95% CI
0.3 to 0.91; p = 0.02) and the Prognostic Nutritional Index (OR 0.9,
95%CI 0.8 to 0.9; p = 0.02). After controlling for variables such as
ECOG performance status, Frankel Grade, primary cancer type,
modifiedBauer score, andPNI, independent factors associatedwith
development of a Clavien-Dindo Grade VComplication were lung
primary cancer (OR 5.2, 95% CI 1.1 to 24.5; p = 0.04), modified
Bauer score (OR 0.4; 95% CI 0.2 to 0.9; p = 0.03), the Prognostic
Nutritional Index (OR 0.9, 95%CI 0.8 to 0.9; p = 0.04), and use of
internal fixation (OR 0.1; 95% CI, 0.1 to 0.4; p = 0.01). No so-
ciodemographic or socioeconomic factorwas associatedwith either
outcome on univariate analysis. Conclusion: In the present study,
no association was found between sociodemographic or socio-
economic parameters and major complications or 30-day mortality
after surgery for metastatic spinal tumors. These findings suggest
that short-term outcome does not differ based on patients’ age, race,
or socioeconomic status, and that equitable care is being delivered.
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P620: Racial disparities in metastatic tumors
of the spine: a systematic review
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Background:Disparities in access and delivery of care have been
shown to disproportionately affect certain racial groups across
multiple medical disciplines. To date, several studies have been
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conducted to assess these disparities within the metastatic spine
disease population, but the extent of their effects in the setting of
other measures of socioeconomic status remains unclear. Ob-
jective: The purpose of this study was to perform a systematic
review of the literature to understand the effect of racial disparities
on outcomes in patients with metastatic spine disease.Methods:
The PRISMA guidelines were followed, where a comprehensive
online search was performed using Pubmed, Medline, Web of
Science, Cochrane, Embase, and Science Direct using MeSH
terms related to metastatic spine tumor surgery and racial dis-
parities up to February 2023. Two independent reviewers
screened and analyzed articles to include studies assessing the
following primary outcomes: clinical presentation, treatment type,
postoperative complications, readmission, reoperation, survival
and/ormortality, length of hospital stay, discharge disposition, and
advance care planning. Additional factors related to socioeco-
nomic status were included and levels of evidence were assessed.
Results: A total of 13 studies were included in final analysis; 12
were retrospective cohort studies and 1 was a prospective study.
Two studies (15%) analyzed clinical presentation, four (31%)
analyzed treatment type, six (46%) analyzed postoperative
complications, three (23%) analyzed readmission, one (8%)
analyzed reoperation, four (31%) analyzed survival and/or
mortality, four (31%) analyzed length of stay, two (14%) ana-
lyzed discharge disposition, and one (8%) analyzed advance care
planning. Overall, race was found to be significantly associated
with at least one evaluated outcome in 9 of 13 (69%) studies. Nine
studies (69%) included at least one other measure of socioeco-
nomic status in multivariate analysis, with the two most common
being insurance type and income. Levels of evidence were Level
III (12 of 13 studies) and Level II (1 of 13 studies). Conclusion:
Overall, Black patientsweremore likely to presentwithmetastatic
spinal cord compression, were more likely to have a nonroutine
discharge, and had different treatment recommendations com-
pared to White patients. Race was found to have no significant
effect on postoperative non-ambulation, advance care planning,
readmission, or mortality/survival. Finally, inconsistent results
were seen regarding the role of race on postoperative compli-
cations and length of hospital stay. The association between race
and outcome in oncologic spine surgery remains unclear, espe-
cially given the variation in inclusion of other important covariates
such as insurance status, income, and social vulnerability.

2286
P621: The successful managment of Giant
cervical dumbell shaped schwannoma using
posterior unilateral approach only: A
case report

Elouni Emna1, Atef Ben Nsir1, Mohamed Ali Kharrat1,
Wiem Boudabbous1 1, Roua Latrach1, Mehdi Darmoul1

1Department of Neurosurgery, University Hospital of Monastir,
Monastir, Tunisia

Introduction: Dumbbell-shaped tumors make up 18% of all
spinal cord tumors. While these tumors are most commonly
found in the cervical spine, there are only a few reported cases
of giant lesions extending across multiple vertebral levels.
Material and methods: A 63-year-old female presented with
a one-year history of worsening motor impairment. Initially,
the impairment affected the lower right limb and later ex-
tended to the upper right limb. Neurological examination
revealed Brown-Sequard syndrome, characterized by right
spastic hemiplegia, complete proprioceptive loss on the right
side, and left-sided pain and temperature anesthesia. A cer-
vical spine MRI showed a giant mass (12 cm) on the right side,
extending both intra and extradurally at the C4-C5 level. The
intraspinal component severely compressed the spinal cord,
displacing it anteriorly. The patient underwent a gross total
resection of the lesion using a posterior unilateral approach
only with facetectomy, without the need for spinal fusion.
Results: The patient experienced gradual improvement in
motor and sensory functions, ultimately achieving full re-
covery within three years. At the final follow-up, there was no
evidence of tumor recurrence or the development of cervical
instability.Conclusion:Giant dumbbell-shaped cervical spine
schwannomas are rare tumors, and their surgical management
presents significant challenges. However, the posterior uni-
lateral approach without spinal fusion, even with facetectomy,
proved effective in preventing spinal instability and yielded
satisfactory functional and clinical outcomes.
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Background: Management of metastases has seen pivotal
shifts in the 21st century. This study aims to evaluate the
effectiveness and safety of Carbon-PEEK stabilization, with
and without vertebral body replacement, in the treatment of
metastatic spinal lesions. Methods: We retrospectively ana-
lyzed all patients who underwent Carbon-PEEK stabilization
at the University Hospital Augsburg from January 2021 to
December 2022. A total of 38 patients (28 males / 10 females)
with an average age of 67 were included. A Match-Pair
analysis was performed with 19 patients in each group,
matching for age (±2 years), gender, histology, Karnofsky
Performance Index and SIN-Score. Results: The most fre-
quent tumors were Plasmacytoma (26%), Bronchial-Ca
(16%), and Prostate (16%). The mean SIN-Score was
10.84. The average follow-up period was 552 days. Pre-
operatively, 3 patients were non-ambulatory, but post-
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operatively all regained walking ability. There was an average
improvement of 5 points in the Karnofsky Performance Index.
In all cases, stabilization incorporated both the upper and
lower segments. In the stabilization-only group without ver-
tebral body replacement, due to high therapy pressure, the
completion of the 360° stabilization by vertebral body re-
placement was omitted, and no negative consequences were
observed during the study period. One complication arose,
unrelated to the operation: pulmonary embolism.Conclusion:
Carbon-PEEK stabilization is a safe and efficient method for
the management of spinal metastases. Our findings suggest
that, in cases with higher SINS, vertebral body replacement
may not be imperative, provided there is regular close
monitoring.
Keywords: Carbon-PEEK; spinal metastases; SIN-Score;
Karnofsky Performance Index; 21st century treatment; ver-
tebral body replacement
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Background: Classification tools have been developed to
stratify patients undergoing oncologic spine surgery based on
perioperative risk and expected survival. An unsupervised
machine learning approach may help identify patients at
highest risk for perioperative morbidity or mortality. Study
design: Retrospective study. Objective: To evaluate an arti-
ficial intelligence-based unsupervised machine learning ap-
proach to group patients’ characteristics and outcomes in
oncologic spine surgery. Methods: The records of 142 pa-
tients who underwent surgery for metastatic spinal tumors at
our institution were reviewed for perioperative characteristics
including demographics, comorbidities, oncologic history,
and intraoperative details. A hierarchical clustering algorithm
using Ward distances was employed and a dendrogram was
generated. The largest vertical drop was used to define the
number of clusters. Our primary outcome was overall survival
(OS). Secondary outcomes included any complication, major
complication, in-hospital mortality, ambulatory status, and
length of stay postoperatively. Results: Three distinct patient
clusters were identified with significant differences in sex,
race, chemotherapy history, pathologic fracture or instability

on presentation, muscle mass, ambulatory status, primary
tumor histology, tumor location, preoperative embolization
status, surgical approach, and surgical extent. Clusters 1, 2,
and 3 were found to be associated with significant differences
in median OS (46 months, 27 months, 7 months; p = 0.025)
and in in-hospital mortality incidence (5%, 3%, 16%; p =
0.037). No differences were found between clusters for any
complication, major complication, ambulatory status, and
length of stay. Conclusion: Artificial intelligence-based
prognostication models may be useful to uncover patterns
amongst patients undergoing surgery for spinal metastases
who have poor postoperative outcomes. While additional
validation is needed in larger populations, hierarchical clus-
tering approaches can be ultimately utilized for improved
clinical decision-making and surgical patient selection
practices.
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Introduction:Multiple myeloma is a hematologic cancer with
a notably heterogeneous prognosis,it is characterized by the
proliferation of malignant plasma cells in the bone marrow. It
often manifests in the spine, causing various clinical com-
plications including vertebral fractures and compression.
Despite its prevalence, the optimal management of this
condition remains a subject of ongoing debate. This study
focuses on the pivotal role of surgery in managing spinal
multiple myeloma and aims to elucidate the surgical outcomes
achieved through the combined utilization of anterior and
posterior approaches. Material and Methods: We conducted
a retrospective study involving 20 patients who underwent
combined anterior and posterior surgical approaches for spinal
myeloma treatment between 2000 and 2021, with a minimum
two-year follow-up period. Characteristics of this population,
reconstructive techniques and surgery-related complications
were reviewed. Neurological outcomes were assessed using
the Frankel classification. Post-operative results and quality of
life were evaluated using the Visual Analogue Scale (VAS)
and the Eastern Cooperative Oncology Group (ECOG) score.
Results: There were 12 males and 8 females with a mean age
of 58,6 (range from 38 to 71 years). Mean follow-up time was
3.8 years. Pain was the predominant symptom in 14 cases,
while 6 cases presented with incomplete paraplegia due to
spinal cord compression. Distribution of lesion locations in-
cluded, 13 in the thoracic spine and 7 in the lumbar spine. The
mean postoperative VAS score was 2, indicating a notable
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improvement from the preoperative value of 7. Additionally,
the postoperative ECOGmedian score was 1, contrasting with
the preoperative score of 3. The median Frankel classification
was level 5 in post-operative patients. We noted a substantial
enhancement in neurological function, with all six patients
who initially had neurological deficits showing improvement.
Two of them even returned to normal function. The overall
survival rates at 5 and 10 years stood at 60.5% and 41.7%.
Local tumor recurrence occurred in two of 20 patients (10%).
infection was seen in one patient with recovery after prompt
surgical saline irrigation and adequate antibiotic therapy.
Conclusion: In conclusion, surgical intervention with com-
bined anterior and posterior approaches appears to be an
effective treatment for spinal myeloma, offering improve-
ments in both neurological function and quality of life.
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Background: Reconstruction of the soft-tissue defects fol-
lowing sacrectomy is challenging, usually requiring flaps to
fill in the surgical cavity and to provide optimal wound
healing. Vertical rectus abdominis and gluteal muscle flaps -
the gold-standard methods for soft tissue reconstruction after
sacrectomy – are characterized by technically demanding
preparation and necrosis or chronic atrophy in case of dete-
riorated blood supply. Use of perforator flaps have become
more and more popular in different areas of reconstructive
surgery. Superior gluteal artery perforator flap (S-GAP) is
commonly used for the treatment of sacral pressure sores,
chronic sacral wounds but its application for the complex soft
tissue reconstruction after sacral tumor resections is sporadic
in the literature. Objective: A technical note and institutional
case-series about the use of S-GAP for the soft-tissue re-
construction after sacrectomy is represented.Method: Critical
steps of the S-GAP preparation are the identification of the
perforator vessels by intraoperative ultrasound and the partial
de-epihelization to fill dead space. In our case-series, 10
patients after low, midsacral or eccentric sacral resection
because of primary tumor have been managed with S-GAP so
far. Results: Seven patients have got more than 1-year follow-
up. Postoperative wound infection appeared in one case which
was treated by debridement and temporary negative pressure

wound therapy. No flap necrosis nor body wall herniation
appeared. Control MRIs show good flap integration and stable
soft tissue body wall even one year after the surgery. Revision
plastic surgical procedure was not necessary in any case.
Conclusion: S-GAP is a feasible and easy-to-use flap for soft
tissue reconstruction after sacral tumor resections. Peripheral
nerve muscle innervation can be preserved with the use of
perforator flaps which can provide a comparable or even
superior functional outcome compared to gluteal flaps.
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Background: Adenocarcinoma of the appendix is rare and
has remained so since the first documented case in the late
19th century. There are a few reported cases of bone me-
tastasis from adenocarcinoma of the appendix and there is
none from Africa.Case: We report a rare case of a 30-year-
old man who presented with low back pain following a trivial
fall and subsequently developed generalized peritonitis. He
underwent laparotomy and had appendicectomy with biopsy
of mesenteric lymph nodes. The histology of the samples
confirmed adenocarcinoma of the appendix with metastasis
to the mesenteric lymph nodes while MRI scan demonstrated
spine metastasis. While he was being optimized for palliative
chemotherapy and spine radiation, his clinical condition
deteriorated and subsequently died from disease progres-
sion. Discussion: Adenocarcinoma of the appendix mostly
presents after the 5th decade of life with features of ap-
pendicitis, and preoperative diagnosis is just as rare as the
disease itself. There have been a few reports of malignant
neoplasms of the appendix from Africa, however, this is the
first reported case of spine metastasis from adenocarcinoma
of the appendix. The clinical presentation of progressive
abdominal pain which was preceded by a fall had led to a
misdiagnosis of blunt abdominal injury with generalized
peritonitis, and a traumatic lumbar spine injury. The late
presentation, delay in diagnosis, as well as the inadequate
oncologic resection may have contributed to the un-
favourable outcome. Conclusion: Carcinoma of the ap-
pendix should be considered as a differential diagnosis in
spine metastasis of unknown origin especially with coex-
isting abdominal symptoms.
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