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Comparison of Oblique Lateral Interbody Fusion
(OLIF) and Minimally Invasive Transforaminal
Lumbar Interbody Fusion (MI-TLIF) for Treatment
of Lumbar Degeneration Disease

A Prospective Cohort Study

Hai-Feng Zhu, MM, Xiang-Qian Fang, MD, Feng-Dong Zhao, MD, Jian-Feng Zhang, MD, Xing Zhao, MD,

Zhi-Jun Hu, MD, and Shun-Wu Fan, MD

Study Design. Prospective cohort study.

Objective. To assess the differences in the clinical and radio-
logical outcomes between oblique lateral interbody fusion (OLIF)
and minimally invasive transforaminal lumbar interbody fusion
(MI-TLIF).

Summary of Background Data. Nowadays, there is still a
controversy regarding whether OLIF is superior to MI-TLIF in the
management of degenerative lumbar disease.

Methods. Between August 3, 2019 and February 3, 2020, 137
patients were assigned to OLIF or MI-TLIF at their request and
the surgeon’s discretion: 71 in the OLIF group and 66 in the MI-
TLIF group. The perioperative data, patient-reported outcomes,
radiographic outcomes, and complications were compared
between the two groups.

Results. The OLIF group showed shorter operation time (110.5
vs.183.8 minutes, P <0.001), lesser estimated blood loss (123.1
vs. 232.0mL, P<0.001), shorter length of hospital stay (5.5 vs.
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6.7 days, P<0.001), and lower serum creatine kinase (CK) (1 day
postoperatively) (376.0 vs. 541.81U/L, P<0.01) than that of MI-
TLIF group. Both groups showed no significant differences in the
visual analog scale (VAS) scores of lower back and leg pain and
the Oswestry Disability Index (ODI) scores preoperatively and at
1, 3, and 12months postoperatively, respectively (P>0.05).
Compared with the MI-TLIF group, the OLIF group showed better
restoration of disc height (DH) (4.7/4.6/4.7 vs. 3.7/3.7/3.7 mm,
P <0.01) and lumbar lordosis angle (LLA) (10.5°/10.8°/11.1° vs.
5.8°/5.7°/5.3°, P<0.001), but not the value of segmental lordosis
angle (SLA) (P>0.05) at Tday, T month, and 1year postopera-
tively, respectively. The complication rate of OLIF was higher
than that of MI-TLIF (29.4% vs. 9.7%, P <0.01).

Conclusion. Compared with MI-TLIF, OLIF showed similar results
in terms of patient-reported outcomes, restoration of SLA and fusion
rate, and superior results with respect to restoration of DH and LLA,
operation time, estimated blood loss, length of hospital stay, and
serum CK levels (1 day postoperatively). Even though the complica-
tion rate of OLIF is higher than that of MI-TLIF, it does not bring
persistent and substantial damage to the patients.

Key words: minimally invasive, minimally invasive
transforaminal lumbar interbody fusion, oblique lateral interbody
fusion, surgical procedures.
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onventional posterior/transforaminal lumbar inter-

body fusion (TLIF) and anterior lumbar interbody

fusion techniques have yielded satisfactory clinical
outcomes for degenerative lumbar diseases."* However, iat-
rogenic paraspinal muscle injury, posterior tension band dis-
ruption, and approach-related complications are a concern.”>
Thus, surgical approaches, including direct lateral interbody
fusion, extreme lateral interbody fusion, and oblique lateral
interbody fusion (OLIF)* have been popularized, and mini-
mally invasive (MI) procedures are adopted,® alongside mini-
open techniques and unilateral or bilateral Wiltse procedures.
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The efficacy of OLIF and MI-TLIF for the management
of degenerative lumbar disease has been demonstrated in
several studies.®”® However, based on the English litera-

ture,”” "3 it is difficult to draw a conclusion regarding

whether OLIF is superior to MI-TLIF because of small
sample sizes, heterogeneity of study objectives and evalua-
tion indices, and a low level of evidence. Therefore, we
aimed to assess the clinical and radiological outcomes of
OLIF and MI-TLIF. We suppose that OLIF provides better
clinical and radiological outcomes compared with MI-TLIF.

MATERIALS AND METHODS

Sample Size Estimation

Based on data described by Li et al,” we estimated that
enrollment of 132 patients (66 patients per arm) would
provide the study with 80% power to detect a 20% differ-
ence in the complication rate (30% vs.10%), at an alpha
significance level of 0.05 (two-tailed) and a 10% loss to
follow-up. PASS, version 15 (PASS, NCSS, LLC, 2017), was
used for the sample size calculation.

Patient Population and Grouping

Study approval was obtained from the hospital ethics com-
mittee. From August 3, 2019 to February 3, 2020, 137
consecutive patients with huge lumbar disc herniation,
degenerative spondylolisthesis (DS) of Meyerding grade'
less than or equal to II degrees, segmental instability,'>'
lumbar spinal stenosis of Schiza classification A—C grades'”
were enrolled in this study based on the inclusion and
exclusion criteria (detailed in Figure 1). After rigorous
screening, all the patients suitable for OLIF and MI-TLIF
approaches were included. Preoperatively, demographic
and clinical characteristics (Table 1) were documented
and all patients were informed about the study protocols.
After signing informed consent, patients were assigned to
OLIF or MI-TLIF at their request and the surgeon’s discre-
tion (Figure 1). All operations were performed by a single
surgical team (one surgeon, and three assistants).

Surgical Techniques
The MI-TLIF procedure was a two-step processes: first, a K-
wire was used to penetrate the multifidus muscle and a
trans-muscular surgical corridor was created with two
micro-laminectomy retractors (Figure 2A) docking on the
facet joint complex (Figure 2B). Second, TLIF was carefully
performed with crescent cages (Crescent spinal system,
Medtronic Sofamor Danek, Memphis, TN) filled with auto-
graft from laminectomy under magnification. The contra-
lateral side was handled either by the trans-muscular
procedure (when decompression was needed), or an inter-
muscular Wiltse procedure® with pedicle screw insertion.
The OLIF procedure was referring to our modified lateral
approach described previously'®=2° (Figure 2C and Video 1
[Supplemental Digital Content 1, http://links.lww.com/
BRS/B841]), utilizing expandable retractors and PEEK
intervertebral cages (Clydesdale Spinal System; Medtronic
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Sofamor Danek, Minneapolis, MN) filled with artificial
bone (Wright, TN). Subsequently, patients were placed in
prone position and received posterior fixation through an
inter-muscular Wiltse procedure with the help of two micro-
laminectomy retractors (Figure 2A).

Postoperative Management and Follow-up Method
All patients were encouraged to perform passive straight leg
raising 1day postoperatively, and moderate off-bed activity
with a brace 2 to 3 days postoperatively. Return to daily life
was not permitted until successful lumbar fusion was achieved.

All patients were strictly followed up through monthly
outpatient visits for 6 months, and semi-annual outpatient
visits subsequently, until death or loss to follow-up. The
latest follow-up was carried out between August 2020 and
February 2021, constituting an average follow-up period of
1 year.

Assessment of Outcomes

Clinical outcomes (primary outcomes), were independently
assessed by an experienced clinical research coordinator
who had not participated in the study. Radiographic out-
comes (secondary outcomes), were evaluated by a blinded
radiologist and a superior spine surgeon. Measurements
were repeated after 3 weeks. Interobserver and intraob-
server repeatability was calculated using the intraclass cor-
relation coefficient (ICC) and formula.*!

Clinical Outcomes

Perioperative Data

Operation time and estimated blood loss were recorded
1 day postoperatively. Serum CK level was measured pre-
operatively and 1 and 3 days postoperatively. Length of
hospital stay was documented on the day of discharge.

Patient-reported Outcomes

Patient-reported outcomes included the Oswestry Disability
Index (ODI) score and visual analog scale (VAS) score of low
back and leg assessed at 1, 3, and 12 months postoperatively.

Complications
Complications were collected throughout the perioperative and
postoperative follow-up periods and treated appropriately.

Radiographic Outcomes

Radiographic outcomes, including DH, SLA, and LLA
restoration, were evaluated atlday, 1 month, and
12 months postoperatively. Detailed measurement criteria
of DH, SLA, and LLA were referenced from Zhu et al.?* The
Restored value of each patient = (value after surgery — value
before surgery).

The fusion rate was assessed at 12 months postopera-
tively. According to the improved Brantigan criteria (0—4
points)** more than or equal to three points (Supplemental
Digital Content 2, http:/links.lww.com/BRS/B842) was
defined as a successful fusion.
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Figure 1. Flow chart for patient popula-
tion, grouping, assessment of results, and

follow-up method.

Statistical Analysis

Inclusion criteria

/ ® Patients who suffered from huge lumbar disc herniation, degenerati\h

spondylolisthesis (DS) of Meyerding grade < II degrees''¥, segmental instability
according to Izzo RI'*'9, or lumbar spinal stenosis of Schiza’s classification A-C

grades ['7]

® Persistent low back pain, dynamic radicular pain or neurogenic intermittent
claudication after unsuccessful conservative treatment for more than 6 months

® A single lumbar intervertebral segment intervention between L2-5 was involved,
K without an obviously degenerated adjacent segment in MRI or CT before surgery

Y

| &

Exclusion criteria
® Patients with non-inclusive disc herniation, presenting fibrous ring

rupture or nucleus pulposus dissociation, degenerative spondylolisthesis

(DS) of Meyerding grade>I1 degrees!'*, lumbar spinal stenosis of
Schiza’s classification D grade!'”] or lumbar spinal stenosis resulting from

osteophytosis or ligament calcification required direct decompression,

spontaneous fusion of the posterior facet joint.

Without enough space between abdominal vagina vasorum and psoas

major muscle at the operation segment according to MRI and CT before

surgery.

With severe osteoporosis (T-score<-4.75), spinal tumor, infectioy

fractures, and prior lumbar or peritoneal surgery.

Enrolled in this study (n=137)

Patients grouping

® Patients were fully informed about the characteristics of
the study and the approaches of OLIF and MI-TLIF

® Patients were assigned to either the OLIF or MI-TLIF
groups at their requests and at the surgeon’s discretions

-

OLIF (n=71)

4 Assessment of results and follow-up method
1L 1

MI-TLIF (n=66)

f

-
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Perioperative data | [Patient-reported outcomes [Complications] Radiographic measures
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Preoperatively, 4 Imonth, 3months, i The whole 4

lday
1, 3days 12months perioperation postoperatively,
postoperatively, postoperatively and follow-up Imonth, 12months
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68 cases in OLIF group (3 cases were lost) and 62 cases in MI-TLIF group (4 cases

were lost) entered the stage of outcomes analysis

used for intergroup analysis of normal distributed continu-

Continuous, discrete, and rating variables are presented as  ous variables. The Mann—Whitney U test was used for
mean + standard deviation (SD), and categorical variables  intergroup analysis of discrete variables, rating variables,
are expressed as frequency or percentage. Student # test was ~ and continuous variables, which were not normally
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The Demographic and Clinical Characteristics and Perioperative Data of the Patients of

OLIF and MI-TLIF Groups

OLIF MI-TLIF P Value; t/Z/x* Value

No. of patients 68 62 -

Sex (M/F) 36/32 33/29 P=0.974; t=0.001

Age, yr 60.2+6.2 61.1+5.3 P=0.363; t=0.914

BMI, kg/m? 23.242.5 23.943.6 P=0.168; t=1.387
Preoperative diagnosis P=0.962; x*=0.290

Lumbar disc herniation 11 9 -

DS 28 25 -

| degree 16 13 -

Il degree 12 12 -

Segmental instability 13 11 -

Lumbar spinal stenosis 16 17 -
Operation segment P=0.778; x*=0. 503

L2-3 12 14 -

L3-4 18 15 -

L4-5 38 33 -

VAS of low back 6.7+1.6 6.4+1.3 P=0.317, Z=-1.001

VAS of leg 5.6£2.0 5.5+2.5 P=0.808; Z=-0.243

ODI (%) 61.1+£10.3 58.6+11.0 P=0.110; Z=-1.600
Sagittal alignment

DH, mm 8.9+2.2 8.6+2.0 P=0.334; t=0.969

SLA, ° 17.4+£5.2 15.8+4.9 P=0.063; t=1.872

LLA, ° 39.7+12.0 41.6£10.9 P=0.348; t=0.943
Operation time, min 110.5+37.8 183.8+65.5 P=0.000; t=7.900
Estimate blood loss, mL 123.14+39.8 232.0£83.2 P=0.000; t=9.652
Length of hospital stay, d 55+1.1 6.7£2.0 P=0.000; t=4.005
Serum creatine kinase, 1U/L

Preoperatively 92.7+51.4 88.1+32.0 P=0.540; t=0.615

1 day postoperatively 376.0+140.8 541.8 £400.0 P=0.002; t=3.207

3 days postoperatively 215.8+124.6 248.6 £228.0 P=0.305; t=1.030
BMI indicates body mass index; CK, creatine kinase; DH, disc height; DS, degenerative spondylolisthesis; LLA, lumbar lordosis angle; ODI, Oswestry Disability
Index; SLA, segmental lordosis angle; VAS, visual analog scale.

distributed. The chi-square test was used for categorical
variables. All analyses were performed using the Statistical
Package for the Social Sciences (SPSS 19.0; IBM Corp.,
Armonk, NY). P < 0.05 indicated statistical significance.

RESULTS

No significant differences in patients’ demographic and
clinical characteristics were noted between the two groups
(P>0.05, Table 1). The loss rates for the two groups were
comparable after 12-month follow-up (OLIF: 4.2% [3/71]
vs. MI-TLIF: 6.1% [4/66], P=0.626, x*=0.238).

Perioperative Data

The perioperative data are shown in Table 1. Compared
with MI-TLIF, OLIF demonstrated shorter operation time
(110.5 £37.8 vs. 183.8 £65.5 minutes, P <0.001), lesser
estimated blood loss (123.1£39.8 vs. 232.0£83.2mL,
P <0.001), and shorter length of hospital stay (5.5 +1.1
vs. 6.7 +2.0days, P<0.001). Serum CK level in the OLIF
group was markedly lower than that in the MI-TLIF group

E236 www.spinejournal.com

1 day postoperatively (376.0 +140.8 vs. 541.8 +400.0 IU/
L, P <0.01), but not preoperatively and 3 days postopera-
tively (P> 0.05) (Table 1).

Patient-reported Outcomes

The OLIF and MI-TLIF groups showed no significant differ-
ences in the VAS scores for lower back (6.741.6/1.34-0.9/
1.0+0.8/1.1+0.8 vs. 6.4+ 1.3/1.5+0.9/1.2+0.8/1.3+ 0.6,
P>0.05), leg pain (5.6 +£2.0/1.3+0.9/1.04+0.7/0.7 £ 0.5 vs.
5.5+2.5/1.24+0.9/0.9+0.7/0.8 £ 0.7, P> 0.05), and in the
ODI scores (61.5+10.3/6.4+4.3/4.8+3.5/4.5+3.5% uvs.
58.6+11.0/7.5+4.1/5.44 3.8/5.1+ 3.5%, P > 0.05) recorded
preoperatively and 1, 3, and 12 months postoperatively, respec-
tively (Figure 3) (Supplemental Digital Content 3, http:/links.
Iww.com/BRS/B843).

Complications

Major complications are shown in Figure 4 and all accepted
immediate and effective treatments, listed in Table 2. The
complication rate was significantly higher in the OLIF group
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Figure 2. Sketch map of two micro-laminectomy retractors (A), MI-TLIF procedure (B), and OLIF procedure (C). MI-TLIF indicates minimally
invasive transforaminal lumbar interbody fusion; OLIF, oblique lateral interbody fusion.
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Figure 3. Comparison of VAS score of lower back and leg pain and ODI score between the OLIF and MI-TLIF groups preoperatively (pre),
1month (1 M), 3months (3M), 12months (12 M) postoperatively. Data represents mean=+SD. Note: ns: the difference was not significant
(P>0.05). MI-TLIF indicates minimally invasive transforaminal lumbar interbody fusion; ODI, Oswestry Disability Index; OLIF, oblique lateral

interbody fusion; VAS, visual analog scale.

than in the MI-TLIF group (29.4% [20/68] vs. 9.7% [6/62],
P<0.01, x> =4.20).

Radiographic Outcomes
The interobserver and intraobserver ICC for DH, SLA, and
LLA restoration and fusion rate were between 0.85
and 0.95.

The OLIF group had significantly better DH and LLA
restoration than the MI-TLIF group at 1 day, 1 month, and

12 months postoperatively (4.7 +2.1/4.6 +2.1/4.7 £ 2.0 vs.
3.7+£2.0/3.7+£2.0/3.7£ 1.9mm, P<0.01; 10.5+£7.7°/
10.8£7.3°/11.1£6.5° vs. 5.8 £4.5°/5.7+£3.3°/5.7£3.3°,
P <0.001, respectively), but not for SLA restoration
(5.24+2.4°/51+£2.7°/5.2+£2.6° vs. 4.4+2.4°/4.44+2.2°/
4.5+2.1°, P>0.05) (Figure 5) (Supplemental Digital Con-
tent 4, http://links.lww.com/BRS/B844). At the latest fol-
low-up, a high fusion rate comparable to that of MI-TLIF
group (98.4%, 61/62) was noted for the OLIF group (98.4%

Complications of OLIF and MI-TLIF

Figure 4. Comparison of perioperative and postop-
erative complications of OLIF and MI-TLIF. MI-
TLIF indicates minimally invasive transforaminal
lumbar interbody fusion; OLIF, oblique lateral
interbody fusion.
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Summary of Treatments of Complications of OLIF and MI-TLIF Groups

Case Operation | Complications Treatment and Prognosis

1-6 OLIF Endplate injury Thoracic lumbar braces were used for protection and strength, and
successful fusion were achieved in 10—12 months

7 OLIF Ovarian vein injury Hemostasis was attempted by local pressing hemostasis

8 OLIF Segmental vessel injury Hemostasis was attempted by vascular ligation after pressing the
two ends of the damaged vessels with two periosteal detachers.

9 OLIF Left sympathetic chain injury Symptoms was resolved 4 days after surgery with neurotrophic
treatment

10 OLIF Vertebral fracture The fracture in the right front of the L2 vertebral body was healed
well after stay in bed for T month and a thoracic lumbar brace
protection for 2 months

11-15 OLIF Transient thigh pain and numbness | Symptoms was resolved 6—9 days after surgery with neurotrophic
treatment

16 OLIF Psoas weakness Symptoms was resolved 4 days after surgery with neurotrophic
treatment

17-20 |OLIF Cage sedimentation Symptoms was controlled with the help of thoracic lumbar braces
for protection

21 MI-TLIF Endplate injury A thoracic lumbar braces was used for protection and strength, and
successful fusion were achieved in 9 months

22 MI-TLIF Neurological injury Symptoms was resolved 2 weeks after surgery with neurotrophic
treatment

23 MI-TLIF Dural tear The crevasse was closed directly and the leakage of cerebrospinal
fluid was not happened postoperatively

24 MI-TLIF Cage sedimentation Symptoms was controlled with the help of thoracic lumbar braces
for protection

25 MI-TLIF Urinary tract infection Infection was controlled by oral levofloxacin for 2 weeks

26 MI-TLIF Wound infection Infection was controlled by closed continuous irrigation and
suction drainage for 2 weeks

MI-TLIF indicates minimally invasive transforaminal lumbar interbody fusion; OLIF, oblique lateral interbody fusion.

[61/62] vs. 98.5% [67/68], P=0.614) (Supplemental Digi-
tal Content 4, http://links.lww.com/BRS/B844). Represen-
tative cases are shown in Figure 6A-L.

DISCUSSION

With advancements in MI techniques and concepts, OLIF
and MI-TLIF have become well-established surgical techni-
ques and are extensively used with satisfactory outcomes.®~
8.24.25 Nevertheless, high quality comparative articles are
urgently needed to determine the superiority of OLIF versus
MI-TLIF procedures. Hence, we conducted this study and
obtained preliminary research results, which were generally
in agreement with other studies”>'°~'3 (Table 3). To the best
of our knowledge, this is the first prospective cohort study to
evaluate these procedures’ outcomes to date.

DH restoration

*%
[

SLA restoration
k% %k %k

i

* %
(|

distance(mm)
degree (°)

1D ™M 12M 1D im 12M

follow-up time follow-up time
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LLA restoration

1D

Consistent with several previous studies,””'*'* OLIF was
associated with shorter operation times, less estimated
blood loss, and muscle injury (lower serum CK level
1day postoperatively) compared with MI-TLIF. In MI-
TLIF, it is time consuming to establish the trans-multifidus
decompression channel and complete laminectomy under
magnification,”> damaging the posterior bony structure and
paraspinal muscles to some extent and causing massive
bleeding. Conversely, it is convenient and almost noninva-
sive for experienced operators to take the path of the
retroperitoneal anatomic corridor and achieve indirect
decompression through the restoration of DH*® in OLIF;
the posterior bony structure and paraspinal muscles were
preserved and bleeding rarely occurs. Additionally, we
found that hospital stays were shorter in OLIF than in

Figure 5. Comparison of DH, SLA, and
LLA restoration between the OLIF and MI-
TLIF groups 1 day (1D), Tmonth (1M),
and 12months (12M) postoperatively.
Data represents mean=+SD. Note: ns: the
difference was not significant (P> 0.05);
wx and xxx: the difference was significant
(P<0.01 and P<0.001 respectively). DH
indicates disc height; LLA, lumbar lordosis
angle; MI-TLIF, minimally invasive trans-
foraminal lumbar interbody fusion; OLIF,
oblique lateral interbody fusion; SLA, seg-
mental lordosis angle.

*kk

k%

*
mm OLIF
= MI-TLIF

M 12M

follow-up time
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Figure 6. Representative cases in respect
to DH, SLA, and LLA restoration in OLIF
(ABCD) and MI-TLIF (EFGH) groups before
operation and at Tday, 1month, and
12 months postoperatively, and successful
lumbar fusion in OLIF(l)) and MI-TLIF(KL)
groups at 12 months postoperatively. DH
indicates disc height; LLA, lumbar lordosis
angle; MI-TLIF, minimally invasive trans-
foraminal lumbar interbody fusion; OLIF,
oblique lateral interbody fusion; SLA, seg-
mental lordosis angle.

7121,

MI-TLIF, which was controversial in previous studies.
our experiences, preserving the multifidus and posterior
column structures in OLIF contributed to earlier off-bed
activity and hospital discharge compared with MI-TLIF.

Nevertheless, operation time, estimated blood loss, and
muscle injury in OLIF may vary depending on surgical
expertise, especially for beginners. Hence, we have
provided two technical improvements previously (Video 1
[Supplemental Digital Content 1, http:/links.lww.com/
BRS/B841]). First, a minimal skin incision is recommended
2 cm back from the normal OLIF incision, facilitating obli-
que placement in the working channel and the orthogonal
maneuver for the cage placement. Second, two special
custom-made retractors are used to pull the psoas muscle
to the dorsal side and pull the abdominal organs to the
ventral side under direct visualization, allowing the conve-
nient and safe exposure of the working channel without
radiation.

Recent studies”>'°! have reached a consensus that indi-
rect decompression, performed in OLIF, can yield similar
clinical outcomes compared with MI-TLIF, as denoted by
the ODI score and VAS score of back or leg postoperatively.
However, a  matched-pair  retrospective  study'’

Spine

demonstrated that the improvement in the VAS for back
pain was significantly greater in OLIF than in MI-TLIF
6 weeks postoperatively, although no differences between
the two groups were found at further follow-up, explained
by avoidance of iatrogenic violation of posterior lumbar
elements in OLIF. We found OLIF demonstrated similar
improvement of the ODI score and VAS score of back and
leg pain compared with MI-TLIF at 1, 3, and 12 months
postoperatively. However, not all patients with leg pain
could benefit from OLIF. In our experiences, OLIF was
effective for dynamic radicular pain, mostly relieved in
resting state, but was poor for static radicular pain, existing
persistently in resting state. Given the expansion of spinal
canal and nerve root canal from dynamic state to resting
state, we suppose the degree of nerve compression of static
radicular pain may be more severe than that of dynamic
radicular pain, which could not be completely relieved by
OLIF. Hence, patients with static radicular pain were
excluded in our study. Regarding neurogenic intermittent
claudication pain, the present study suggest that variation of
dynamic mechanical stress on the lumbar spinal nerve roots
may be the major cause, rather than static mechanical stress
on the spinal nerve roots with each posture or nerve root
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Literatures Review of the Clinical and Radiologic Outcomes of OLIF Compared With Ml-

TLIF

Study

Properties (Mean Fol-
low up)

Subjects (Patient No)

Results

Lin et al, 2018

A matched-pair
retrospective study
(29 months for OLIF;
40 months for MI-TLIF)

Low-grade spondylolisthesis
or lumbar spinal stenosis
of L4-L5 (25 in MI-TLIF;
25 in OLIF)

Similar changes in VAS, ODI, forminal
height, SLA, LLA, CSAS, and complication
rate; less blood loss and shorter operative
time in OLIF versus MI-TLIF; OLIF was

superior to MI-TLIF in restoring DH and
CASF; Fusion rate at 6 months: 80% in
OLIF and 52% in MI-TLIF

Sheng et al, 2020 A retrospective study (12
months for OLIF and

MI-TLIF)

DS (38 in MIS-OLIF; 55 in
MIS-TLIF)

Similar changes in VAS, ODI, disc angle and
L1-S1 lordosis; shorter procedures and
hospital stay and less blood loss in OLIF
versus MI-TLIF; changes of DH and
foramina dimension were greater in
MIS-OLIF versus MI-TLIF.

Li et al, 2018 A systematic review
(10.4 months for OLIF;
25.4 months for

MI-TLIF)

DS, spinal stenosis,
degenerated
kyphoscoliosis and
discogenic low back pain
(2009 in OLIF; 1488 in
MI-TLIF)

Similar changes in DH, SLA, LLA, length of
hospital stay, VAS, ODI, fusion rates; less
operative blood loss and operative time in
OLIF versus MI-TLIF; the incidence of
intraoperative and postoperative
complications was 9.5% and 19.9% for
OLIF and 3.5% and 8.5% for MI-TLIF.

Koike et al, 2021 A retrospective study
(18.1 months for
OLIF-LPF; 22.5 months

for MI-TLIF)

Single-level DS (38 in
OLIF-LPF; 48 in
MIS-TLIF)

Similar changes in operation time, EBL, CRP
level 5 days postoperatively, VAS and
slipping length; DH changes and
JOABPEQ domains improvements was
greater in OLIF-LPF versus MI-TLIF;

Kotani et al, 2020 A retrospective study (31
months for OLIF-LPF;

57 months for MI-TLIF)

L3 or L4 DS (92 in
OLIF-LPF; 50 in MI-TLIF)

Similar changes in operation time, EBL, the
percent slip reduction, fusion rate, and
symptomatic ASD; JOABPEQ effectiveness
rate and VAS of leg pain improvements
were higher in OLIF-LPF versus MI-TLIF;
the less correction loss of posterior DH in
OLIF-LPF versus MI-TLIF

interbody fusion; SLA, segmental lordosis angle; VAS, visual analog scale.

LLA indicates lumbar lordosis angle; ODI, Oswestry Disability Index; MI-TLIF, minimally invasive transforaminal lumbar interbody fusion; OLIF, oblique lateral

ischemia.?” Therefore, patients with neurogenic intermittent
claudication pain could benefit from OLIF due to the
restoration of vertebral displacement and intervertebral
stability and were included.

It is reasonable to conclude that both OLIF and MI-TLIF
are associated with satisfactory complication rates, based on
the findings of previous studies.'®?3731 However, only two
comparative studies focus on the complication rates of both
surgical approaches and draw different conclusions.”'? Li
et al’” found that a lower complication rate in MI-TLIF than
in OLIF (12.1% vs.29.5%), while Lin et al'® reported
similar complication rates of the two surgical approaches
(32% wvs. 36%). In our study, MI-TLIF showed a distinct
advantage over OLIF with respect to the complication rates
(9.7% vs. 29.4%, P < 0.05). Endplate injury, cage sedimen-
tation, and transient thigh pain/numbness primarily
accounted for the difference in the complication rates.

In OLIF, the reason for cage sedimentation is multifac-
torial and includes endplate injury, over-distraction, osteo-
porosis, or distraction of a severely narrowed disc, etc.*?
Among these factors, endplate injury occupies an important

E240 www.spinejournal.com

position, mainly resulting from osteoporosis and improper
practice.” Despite the high incidence of endplate injury and
cage sedimentation, the fusion rate of OLIF was similar to
that of MI-TLIF in our study, comparable with Li et al’s
results.” Therefore, some researchers believe that cage sedi-
mentation may provide intervertebral stability with efficient
bony fusion, enabling better contact with the bone, and
facilitating sound fusion.** We found five patients experi-
enced transient thigh pain and/or numbness in OLIF, mainly
due to the violation of the psoas major and lumbar plexus.
Although the low incidence of lumbar plexus intervention in
our patients is in line with reported results,”>*** reasonable
precautions should be taken to reduce the incidence.'®
Fortunately, the symptoms were transient and resolved
completely with conservative treatment 1 to 2 weeks post-
operatively.>*

Literature revealed that the postoperative restoration of
DH, SLA, and LLA between OLIF and MI-TLIF is still
debatable.”19713:35 A recent meta-analysis’ demonstrated
very similar restoration of DH, SLA, and LLA between
OLIF and MI-TLIF. Conversely, several studies'®'?
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concluded that OLIF is superior to MI-TLIF with regard to
the restoration of DH, either in the immediate postoperative
period or long-term follow-up but not in the restoration of
SLA and LLA. We found that OLIF had a distinct advantage
over MI-TLIF in terms of the restoration of DH and LLA,
both in the immediate postoperative period and long-term
follow-up, but not in the case of SLA. This finding may be
associated with several reasons. First, the cage of OLIF is
much bigger than that of MI-TLIF, which results in bigger
restoration of DH directly and can be placed on the rigid
epiphysis ring around the vertebral body, in favor of dis-
tracting disc space and compressing the posterior column to
restore LLA.%* Second, the cage radian from front to back is
6° or 12° in OLIF, but 0° in MI-TLIF, which is beneficial to
the restoration of LLA directly. Third, compared with OLIF,
the greater damage of paraspinal muscle and posterior
tension band in MI-TLIF may decrease the stability of the
spine and break the balance of the posterior column element
of the abdominal muscles, leading to a compensatory
decrease in LLA,***” which may be the reason for the
correction loss of LLA after MI-TLIF at the long-term
follow-up.

Direct evidence of the effectiveness of spinal decompres-
sion was based exclusively on radiological parameters. From
above results, the indirect decompression of OLIF has
certain advantages over MI-TLIF, but only if patients meet
certain indications of OLIF, listed in the inclusion criteria.
Unfortunately, the exact indications for indirect decompres-
sion remain inconclusive and contradictory.®® Specifically,
some patients were reported unsuitable for indirect decom-
pression, such as those with calcified discs, severe facet
hypertrophy, synovial cysts, severe central canal stenosis,
uncontained disc herniations, and osteophytes arising from
the posterior endplates.>®~4°

This study has some limitations. First, in our study,
patients grouping were not random, resulting in some
bias, such as cofounding bias and selection bias, and
compromising the outcomes. Second, the statistical results
with “P > 0.05” of our study, especially for patient-reported
outcomes, have a high possibility of type II error resulting
from small population differences (8), big individual differ-
ences (SD) and small sample size. Hence, multicenter, large
sample prospective randomized trials with long-term follow-
up periods are warranted for a more comprehensive evalua-
tion.

In conclusion, compared with MI-TLIF, OLIF showed
similar results in terms of patient-reported outcomes and
fusion rate, and superior results with regard to perioperative
data and radiographic outcomes. The complication rate of
OLIF was higher than that of MI-TLIF, primarily owing to
the endplate injury, cage sedimentation, and lumbar plexus
intervention, which do not adversely affect the clinical and
radiographic outcomes. Hence, with a rich experience in
lumbar anterior or lateral surgery, surgeons could give
preference to OLIF for the treatment of lumbar degenerative
diseases.

Spine

> Key Points

@ Compared with MI-TLIF, OLIF showed similar
results in terms of the VAS score of lower back
and leg pain, ODI score, SLA restoration, and
fusion rate, and superior results with respect to
DH restoration, LLA restoration, operation time,
estimated blood loss, length of hospital stay, and
serum CK levels.

QO Even though the complication rate of OLIF is
higher than that of MI-TLIF, it does not bring
persistent and substantial damage to the patients.

@ On the basis of a rich experience in lumbar
anatomy and lumbar anterior or lateral surgery,
surgeons could give preference to OLIF for the
treatment of lumbar degenerative diseases.

O Further multicenter, large sample prospective
randomized trials with long-term follow-up
periods are warranted for a more comprehensive
evaluation.

Supplemental digital content is available for this article.
Direct URL citations appearing in the printed text are
provided in the HTML and PDF version of this article on
the journal’s Web site (www.spinejournal.com).
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