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Abstract

Background Context—Patients undergoing minimally invasive transforaminal lumbar 

interbody fusion (MI-TLIF) frequently present with lower extremity neurologic symptoms with 

or without associated lower back pain. While symptomatic improvement of leg and back pain has 

been reported, the resolution of back pain when it is a predominant presenting symptom remains 

underreported following MI-TLIF.

Purpose—The purpose of this study was to compare clinical outcomes at 1 year of patients 

undergoing MI-TLIF with lower extremity neurologic symptoms with and without a significant 

component of back pain.

Study Design—A retrospective review of prospectively collected data from a single surgeon 

surgical database from 2017 to 2019 was performed.

Patient Sample—Fifty one patients undergoing MI-TLIF.

Outcome Measures—Self-reported measures included the Oswestry Disability Index (ODI), 

Visual analog scale back pain (VAS-back), and VAS leg pain (VAS-leg).
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Methods—Patients were divided into two groups: Leg Pain Predominant (patients reported 

greater than 50% leg pain upon presentation) and Back Pain Predominant (patients reported 50% 

or greater back pain). Multivariate analysis was performed to determine differences between 

groups based upon any significantly baseline characteristics.

Results—Preoperative demographic and radiographic outcomes were similar between the two 

groups. Both groups demonstrated significant improvement in ODI, VAS-Back and VAS-leg at 

1-year postoperatively. On multivariate analysis, there were differences in ODI at 1-year, 1-year 

back pain, and 1-year leg pain between groups with those who initially presented with leg pain 

having a lower ODI, VAS Back, and VAS leg. Patients who presented with predominantly leg pain 

were more likely to meet minimal clinically important difference (MCID) criteria for ODI and 

VAS-back compared to those with predominantly back pain.

Conclusion—Following MI-TLIF, patients with lower extremity neurologic symptoms with and 

without a significant component of back pain have improvements in back pain, leg pain, and 

ODI regardless of their primary presenting pain complaint; however, patients who presented with 

predominantly leg pain were more likely to meet MCID criteria for improvement in their back 

pain and ODI score.
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Introduction:

Minimally invasive transforaminal lumbar interbody fusion (MI-TLIF) is a commonly 

used procedure to treat degenerative pathology in the lower lumbar spine that requires 

decompression and fusion.1,2 Patients undergoing MI-TLIF frequently present with lower 

extremity neurologic symptoms with or without associated lower back pain. Previous 

studies have demonstrated good to excellent outcomes after MI-TLIF for resolution of 

neurologic symptoms as well as improvements in clinical outcome scores and radiographic 

parameters.1,3–9

The clinical and radiographic patient characteristics impacting the post-operative course 

following MI-TLIF have not fully been elucidated, especially when accounting for the 

patient’s main pre-operative presenting symptom. While the symptomatic improvement of 

leg and back pain has been reported previously, the patient outcomes depending upon 

the predominant presenting symptoms remain underreported following MI-TLIF, as only 

one prior study has studied the subject previously.3,10–14 Furthermore, prior studies have 

demonstrated that patients who undergo lumbar spine surgery for predominant leg pain 

symptoms have better satisfaction and functional outcomes compared to patients who 

present with predominantly back pain.15–17 As MI-TLIF avoids extensive dissection of the 

posterior spinal musculature that is important for spine stabilization, there may be additional 

approach-related benefit associated with minimally invasive techniques which may result in 

reduced post-operative back pain.
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The purpose of this study was to compare clinical and radiographic outcomes of patients 

undergoing MI-TLIF with lower extremity neurologic symptoms with and without a 

significant component of back pain.

Materials and Methods:

A full Institutional review board (IRB) approval (IRB #2018–1599) was obtained prior to 

prospective data collection and an expedited IRB approval was obtained for the retrospective 

review and analysis of this data.

Study Design and Data Collection

A retrospective review of prospectively collected data from a single surgeon surgical 

database from 2017 to 2019 was performed. All surgeries were performed by a fellowship 

trained spine surgeon at a high-volume academic medical center. The surgical database 

was queried for patients who underwent primary single-level MI-TLIF for degenerative 

conditions of the spine who had failed non-operative management. Patients with less than 

1 year of follow-up, and those who underwent surgery for trauma, tumor or infection were 

excluded.

Data was collected and managed using REDCap (Research Electronic Data Capture) hosted 

at Weill Cornell Medicine Clinical and Translational Science Center supported by the 

National Center For Advancing Translational Science of the National Institute of Health 

under award number: UL1 TR002384. REDCap is a secure, HIPAA-compliant web-based 

software platform designed to support data capture for research studies.18,19

Patient demographics, Charlson Comorbidity Index (CCI)20, pre-operative opioid usage, 

length of stay (LOS, hours), patient-reported outcome measures (PROMs), and radiographic 

parameters were collected. PROMs including Oswestry Disability Index (ODI), visual 

analog scale back pain (VAS-back) and VAS leg pain (VAS-leg) were collected 

prospectively at the pre-operative timepoint and at 2 weeks, 6 weeks, 12 weeks, 6 months 

and 1 year after surgery as standard of care.21

Radiographic measurements including pelvic tilt, sacral slope, pelvic incidence (PI), lumbar 

lordosis (LL), and PI-LL mismatch were measured on pre-operative standing lateral 

radiographs. These measurements were performed manually by two independent observers 

not involved in patient care and an average of the two measurements was used for this study. 

In addition, the presence of adjacent segment disease, defined as moderate central stenosis, 

foraminal stenosis, or facet osteoarthritis or Grade II spondylolisthesis was assessed at 

one level above and one level below the operative level on pre-operatively on, x-rays, 

magnetic resonance imaging (MRI), and computed tomography (CT). The presence of 

coronal plane deformity was also documented from these imaging modalities. Fusion at one 

year post-operatively was assessed with CT imaging by assessing bridging trabecular bone 

with regards to the cage according to the message described by Virk et al.22.

The surgical technique was performed as previously described in the literature.7,23–26 

Patients were indicated for MI-TLIF for symptomatic lumbar stenosis with degenerative 
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spondylolisthesis, lumbar spinal stenosis with isthmic spondylolisthesis, or a recurrent disc 

herniation. In brief, general anesthesia is administered and the patients are positioned prone. 

A skin-anchored intraoperative 3D navigation (ION) with SpineMask (Stryker Corporation, 

Kalamazoo, MI) is placed cranially to the surgical site. Following registration, navigation 

guidance is utilized to place guidewires into the pedicles, which are followed by screw 

shanks bilaterally. The posterior superior iliac spine is found under navigated guidance and 

iliac crest bone graft (ICBG) is harvested percutaneously. The MI-TLIF is then performed. 

An 18mm incision is made followed by sequential tubular dilation with the final 18mm tube 

placed over the operative facet joint. The facetectomy and laminotomy is then performed 

under microscopic visualization with use of both the high-speed burr and Kerrison rongeurs. 

Kambin’s triangle is identified and an annulotomy is performed. The disc space is then 

prepared. Interbody cage size and orientation is determined with navigation. The appropriate 

cage is then packed with ICBG, tamped into place, expanded, and then locked. The 

traversing nerve root is then identified and visualized caudal to the pedicle to ensure that it 

is not compressed. Fluoroscopy confirms accurate position of the cage. Lastly, appropriately 

sized rods are placed percutaneously under the fascia and locked. Hemostasis is achieved 

and a layered closure is performed.

Statistics

SPSS Version 27 was used for the entirety of the analysis (International Business 

Machines, Armonk, NY). Patients were divided into 2 groups based on self-reported 

pain predominance to their back or leg: Leg Pain Predominant (greater than 50% leg 

pain) and Back Pain Predominant (50% or greater back pain). Baseline characteristics 

were summarized using descriptive statistics and the two groups were compared using 

Chi-Squared, Fisher’s exact test, or two-sample t-test as appropriate. Multivariate analysis 

with Bonferroni correction was performed to determine differences in post-operative 

PROMs between groups based upon any significant difference in baseline characteristics. 

Achievement of minimal clinically importance difference (MCID) at 1-year was also 

compared between groups. MCID for ODI was 14.0, VAS-leg 2.1, and VAS-back 2.1 

according to Parker et al.27 Patients whose preoperative scores were lower than the MCID 

threshold were excluded from these analyses. In order to assess differences between those 

who achieved MCID and those who did not, a subgroup analysis was performed within 

each group to compare baseline demographic and radiographic data, as well as pre- and 

post-operative patient-reported outcomes. Logistic regressions were performed to determine 

factors associated with failure to achieve MCID criteria, while controlling for any pre-

operative differences. Statistical significance was defined as p<0.05.

Results:

Baseline Characteristics

Sixty patients underwent MIS-TLIF, of whom 51 (85%) had information available regarding 

their pre-operative back/leg pain rating and clinical outcome measures. All patients had 

follow up at one year post-operatively. There were 28 women (55%). Twenty-nine patients 

(57%) had back pain predominant symptoms and 22 (43%) had predominantly leg pain. 

CCI was significantly greater for back pain predominant patients, but otherwise there were 
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no significant differences in pre-operative demographics, radiographic parameters, diagnosis 

(Table 1). 40 patients underwent surgery at L4-L5 while 11 underwent surgery at L5-S1 

and there were no differences in the fusion level between groups. Primary indications for 

surgery included 41 patients with degenerative spondylolisthesis, 8 patients with isthmic 

spondylolisthesis, 1 patient with herniated nucleus pulposus and foraminal stenosis, and 

lastly 1 patient with degenerative disc disease and facet arthropathy. Additional pathology 

included 6 patients with herniated nucleus pulposus, 41 with central stenosis, 46 with 

neuroforaminal stenosis, and 44 with lateral recess stenosis, and 4 patients with a facet cyst. 

There was no correlation between diagnosis and pre-operative back pain. Patients who had 

a diagnosis of degenerative spondylolisthesis had greater pre-operative VAS-leg pain (5.8 ± 

3.4 vs. 3.0 ± 3.6, p=0.023) and those with a diagnosis of isthmic spondylolisthesis had less 

(5.7 ± 3.4 vs. 2.8 ± 3.5, p=0.028). One patient in the leg pain predominant group presented 

with L4 weakness not requiring the use of an ankle foot orthosis.

One Year Results

Both groups demonstrated significant improvement in ODI, VAS-Back and VAS-leg at 

1-year postoperatively (Table 2). Patients with a diagnosis of herniated nucleus pulposus had 

less back pain at 1-year (1.1 ± 1.5 vs. 2.8 ± 2.8, p=0.027). Patients with neuroforaminal 

stenosis had lower VAS-leg compared to those who did not (1.0 ± 2.2 vs. 4.3 ± 3.60, 

p=0.004). On multivariate analysis controlling for CCI (Table 2) back pain predominant 

patients presented with worse back pain pre-operatively (p=0.015) and worse ODI (p<0.001) 

and back pain at 1-year (p<0.001). There was no difference between groups for 1-year leg 

pain (p=0.076). There was no significant difference in the fusion rate at 1-year (86.4% vs. 

88.2%, p>0.05 respectively).

Achievement of MCID

Table 3 displays the percentage of patients in each group meeting MCID criteria. Patients 

who presented with leg pain predominant symptoms were more likely to meet MCID criteria 

for all PROMs compared to those with back pain predominant symptoms.

Sub-Group Analysis for Back Pain Predominant Patients

Table 4 shows the difference in demographic, surgical, and radiographic parameters between 

patients who met MCID criteria and those who do not. Within the back pain predominant 

group, there were no significant differences except patients who did not meet MCID 

for ODI had a higher CCI (p=0.047) and patients who did not achieve MCID for VAS 

Back had a higher pre-operative lumbar lordosis (p=0.020). Additionally, there was a 

positive correlation between pre-operative VAS-back and PI-LL (r=0.388, p=0.018). Despite 

differences in VAS-back at 1-year, there was no correlation with a diagnosis of herniated 

nucleus pulposus and achievement of MCID (p=0.647).

88.6% of patients who did not meet MCID criteria for VAS-back had adjacent segment 

disease compared to 66.7% of those who met criteria (p=0.193). The mean lumbar scoliosis 

was 11.81 +/− 5.87 degrees) and while there were trends for increased Cobb angle for those 

who did not meet MCID criteria for VAS-leg and VAS-back, they were not significant. 

Similar trends were observed for patients who did not meet MCID for VAS-Leg.
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There were no significant differences between those who achieved MCID for VAS leg and 

those who did not (Table 5). There were no differences in fusion rates at 1 year between 

patients who met MCID criteria and those who did not.

Factors Associated with Failure to Achieve MCID in Back Pain Predominant Patients

The logistic regression for achievement of MCID on VAS-back was significant (χ2=23.9, 

p=0.027, Nagelkerke, R2 =0.426) and demonstrated that when controlling for age and ODI, 

pre-operative lumbar lordosis is associated with achievement of MCID (p=0.030), with 

increasing pre-operative lumbar lordosis associated with lower likelihood of meeting MCID.

Similarly, the logistic regression for achievement of MCID on ODI was significant 

(χ2=26.1, p=0.006, Nagelkerke, R2 =0.405) and demonstrated that when controlling for 

age and CCI, pre-operative ODI was associated with achievement of MCID (p=0.040), with 

higher pre-operative ODI associated with a lower likelihood of meeting MCID.

Complications

There were no operative complications and there was a total of 7 post-operative 

complications (wound drainage, n=3, nausea/emesis, n=1, urinary retention, n=3). There 

were no differences in achievement of MCID for ODI, VAS-Back, and VAS-Leg based 

upon a hospital complications. Two patients required revisions. One patient returned to the 

operating room for wound infection and subsequent cultures grew Propionibacterium Acnes. 

The patient was treated with a prolonged course of antibiotics and revision fusion. Another 

patient had extension of fusion for continued back pain and spondylolysis below the level of 

the fusion. The fusion was extended to included the L5/S1 level. Both of these patients failed 

to achieve MCID for VAS-back after their initial procedure.

Discussion:

The purpose of this study was to compare clinical and radiographic outcomes for patients 

undergoing MI-TLIF with and without a significant component of back pain. Following 

surgery, there were improvements in VAS-Back, VAS-Leg, and ODI at 1 year regardless 

of the predominant presenting symptom. However, patients who presented with leg pain 

predominant symptoms were more likely to achieve MCID for these outcomes compared to 

patients who presented with back predominant symptoms. Back pain predominant patients 

who did not meet MCID criteria for VAS back had significantly larger lumbar lordosis pre-

operatively and increasing PI-LL was associated with increased back pain pre-operatively. 

Additionally, these patients had larger percentage of adjacent segment disease, but this 

finding was not statistically significant.

Both leg pain predominant patients and back pain predominant patients in our patient 

cohort presented with similar demographics and radiographic parameters, however patients 

with back pain predominant symptoms had a greater CCI. The etiology of back pain is 

multifactorial and this raises the possibility that their back pain may not be spine related. 

CCI may be a predictor for poorer quality of life following lumbar spine surgery and 

importantly, patients with more comorbidities may not be as likely to reach MCID for 

back pain following TLIF.28,29 Regardless, both groups of patients showed significant 
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improvement in their ODI, VAS-Back, and VAS-Leg scores post-operatively demonstrating 

a potential benefit of surgery. The improvement of these clinical outcomes following MI-

TLIF is similar to prior studies.1,3

Despite improvements at 1 year post-operatively and after controlling for CCI, patients 

with legpain predominant symptoms had lower post-operative ODI and VAS-Back scores 

compared to patients with back pain predominant symptoms. In a recent MI-TLIF series, 

Massel et al.3 reported greater post-operative improvements in VAS Leg pain for patients 

with leg pain predominant symptoms versus those with predominant back pain. Similar 

to the current study, they found that patients with predominant leg pain symptoms were 

more likely to achieve MCID versus the back pain predominant cohort for their respective 

predominant symptoms, though this was not statistically significant. The authors however 

did not analyze pre-operative radiographic parameters. Khan et al.30 compared a cohort with 

equal and leg pain predominant symptoms to back pain predominant symptoms following 

open posterior lumbar fusion for patients with low-grade lumbar spondylolisthesis. They 

reported significant improvements in VAS-Back and VAS-Leg with each group meeting 

MCID criteria for their leg and back pain respectively. Additionally, the authors found no 

differences in ODI post-operatively between groups.30

In an analysis of patients with degenerative spondylolisthesis, Pearson et al.15 reported 

greater improvement in ODI, and physical function scores for patients with leg pain-

predominant symptoms; however, the authors note that patients with back pain predominant 

symptoms had improvement in these clinical outcomes following fusion compared to non-

operative treatment. Our findings following MI-TLIF may be similar in that both groups 

demonstrated improvement in leg pain in our cohort. Additionally, Lim et al.31 reported that 

improvement in leg pain following open TLIF was the only predictor for patient satisfaction 

at 2 years, which further supports that patients with leg pain predominant symptoms may 

have greater clinical benefit post-operatively.

Furthermore, within our cohort only leg pain predominant patients met MCID criteria for 

improvement in their back pain. We found that 100% of this cohort met MCID for back 

and leg pain improvement and 90% met MCID for ODI. In contrast, just over 50% of 

patients with back pain predominant symptoms met MCID criteria for ODI, VAS-Leg, and 

VAS-Back. These findings are contrary to those reported in a prior MI-TLIF series. Massel 

et al.3 reported no difference in the percentage of patients who met MCID based upon 

their major presenting symptom with approximately 80% of patients who presented with 

predominant back pain achieving MCID for VAS-Back and Vas-Leg. While the authors 

utilized different MCID threshold values, our findings are not likely explained by this 

variability.

There are several factors which may play a role in persistent back pain following MI-TLIF. 

In a subgroup analysis of the patients who did not meet MCID for improvement of back 

pain, CCI was not a significant predictor in a regression model for ODI. The model, while 

only predicting 75% of cases correctly, did find higher ODI as a significant predictor, 

as patients with a higher score have a greater chance to achieve clinical improvement. 

Additionally, patients who did not meet MCID for VAS-back had greater lumbar lordosis 
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pre-operatively and increasing PI-LL mismatch was correlated with increasing pre-operative 

back pain, and the importance of sagittal balance correction remains an active area of 

future research. The overall fusion rate in this series was 88% and patients who achieved 

solid fusion did not have greater improvement of their back pain as has been suggested by 

previous studies.32 Lastly, back pain predominant patients who did not reach MCID were 

more likely to have degenerative scoliosis and adjacent segment disease, and while not 

reaching statistical significance, these may play a role in pain persistence.

This study has several limitations some of which are inherent to its retrospective design. 

These include selection bias as patients were sampled from a single institution and those 

lost to follow up were not included. Despite being retrospective in nature, all data was 

collected prospectively, which limits any potential recall bias. While the series is small, it is 

similar in size to others previously reported in the literature.1,27 We do not routinely collect 

radiographs at one year as CT is chosen to assess fusion, limiting the ability to correlate 

longer term radiographic and alignment outcomes – which may be better assessed with 

upright radiographs – to pain outcomes at one year. Back pain predominant patients also 

reported a considerable amount of leg pain. This finding is explained in our study design as 

patients who reported equal leg and back pain were included in the back pain predominant 

group and therefore could report a large amount of leg pain that is equal to their back pain. 

Given the difficulty of patients to truly rate their pain, patients in our cohort were asked to 

rate their leg and back pain as a percentage of their total pain, similar to other studies.12,33 

The ability for patients to identify their primary pain complaints remains an active area of 

research.33 Lastly, we used MCID values reflecting a cost value analysis of MI-TLIF as 

other cited MCID values have combined MI with open TLIF cases.34 Minimally invasive 

techniques are designed to provide a targeted approach to correct a focal problem and these 

techniques may not be as effective if the etiology of pain is multi-factorial or widespread. 

Surgeons should carefully review upright plain radiographs for the presence of preoperative 

sagittal imbalance and adjacent segment disease as these factors may be related to poor 

patient outcomes. Patients should be counseled that the targeted approached offered by a 

MI-TLIF may not result in the full resolution of back pain.

Following MI-TLIF, patients with lower extremity neurologic symptoms with and without 

a significant component of back pain have improvements in back pain, leg pain, and ODI 

regardless of their primary presenting pain complaint; however, patients who presented with 

predominantly leg pain were more likely to meet MCID criteria for improvement in their 

back pain, leg pain, and ODI score.

Source of Funding:

No direct funding was received for this study. However, the study used REDCap (Research Electronic Data 
Capture) hosted at Weill Cornell Medicine Clinical and Translational Science Center supported by the National 
Center For Advancing Translational Science of the National Institute of Health (NIH) under award number: UL1 
TR002384.
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Table 1:

Baseline characteristics

Leg Pain Predominant Back Pain Predominant

Age (in years) 61.4 ± 11.6 58.3 ± 15.5

Body Mass Index (BMI; kg/m2) 27.0 ± 5.8 26.9 ± 5.4

Pre-Operative Narcotic Use – Yes(%) 4 (14%) 6 (27%)

Charlson Comorbidity Index (CCI) w/o Age component 0.3 ± 0.6 0.8 ± 1.1p=0.025

Duration of Sensory Symptoms (in months) 5.3 ± 7.6 5.7 ± 4.0

Estimated Blood Loss (in ml) 45.5 ± 26.3 39.0 ± 21.6

Operative Time (in minutes) 94.0 ± 25.1 91.9 ± 17.9

Post-Operative Length of Stay (hours) 35.0 ± 22.0 28.4 ± 11.7

Pre-Operative Pelvic Tilt (degrees) 19.0 ± 8.5 23.7 ± 9.3

Pre-Operative Sacral Slope (degrees) 35.8 ± 8.1 37.2 ± 9.1

Pre-Operative Pelvic Incidence (degrees) 54.9 ± 9.7 61.5 ± 14.2

Pre-Operative Lumbar Lordosis (degrees) −46.8 ± 12.4 −52.2 ± 12.9

Pre-Operative LL-PI Mismatch (degrees) 8.1 ± 16.1 8.3 ± 11.4

Gender (Male/Female) 7(68%)/15(32%) 16 (55%)/13(45%)
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Table 2:

Multivariate analysis for leg pain and back pain predominant cohorts controlling for Charlson Comorbidity 

Index (CCI).

Leg Pain Predominant Back Pain Predominant p-value#

Pre-Operative ODI 34.1 ± 19.2 33.3 ± 17.6 0.661

1-Year ODI 5.9 ± 7.6 22.2 ± 17.2 0.000

Change in ODI −28.1 ± 17.4 −11.1 ± 19.4 0.014

p-value* 0.005 0.000

Pre-Operative VAS
Back Pain

4.3 ± 3.4 6.1 ± 2.4 0.015

1-Year VAS Back Pain 1.0 ± 1.5 3.8 ± 2.8 0.000

Change in VAS Back Pain −3.3 ± 3.3 −2.3±3.5 0.519

p-value* 0.001 0.000

Pre-Operative VAS Leg Pain 5.8 ± 3.5 4.9 ± 3.6 0.479

1-Year VAS Leg Pain 0.5 ± 1.1 1.9 ± 3.1 0.076

Change in VAS Leg Pain −5.3 ± 3.5 −2.9 ± 4.1 0.075

p-value* 0.001 0.000

#
p-value for comparison between groups;

*
p-value for change within each group
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Table 3:

Percentage of patients reaching MCID based upon presenting pain predominance.

Leg Pain Predominant Back Pain Predominant

1-Year ODI 90.0%p=0.011 53.6%

1-Year VAS Back Pain 100.0%p=0.002 53.6%

1 Year VAS Leg Pain 100.0%p=0.022 68.4%
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Table 4:

Characteristics for patients who achieved MCID compared to those who did not for each outcome variable for 

patients presenting with back pain predominant symptoms.

ODI VAS Back Vas Leg

Yes No Yes No Yes No

Age 53.6±14.6 64.0±15.7 53.2±14.8 62.5±14.3 55.2±10.8 68.2±15.6p=0.050

BMI 27.6±6.9 26.8±3.0 28.1±6.9 25.9±3.2 27.0±7.6 27.4±2.4

Duration of
Sensory
Symptoms

6.0±4.6 5.1±3.4 6.0±4.3 5.3±4.0 6.7±5.2 4.3±3.2

CCI w/o age 0.5±0.7 1.3±1.3p=0.047 0.8±1.0 0.9±1.2 0.7±0.9 1.2±1.3

EBL 42.0±22.3 34.6±21.7 35.3±12.5 44.2±29.1 42.3±23.7 33.3±12.9

OR Time 97.0±19.3 85.7±15.4 92.5±16.8 92.1±20.2 92.3±14.7 87.7±21.1

LOS 31.3±13.7 25.6±8.6 28.8±14.7 28.6±7.8 27.0±5.8 29.7±9.4

POD0 MME 126.6±123.3 120.8±81.6 138.8±127.4 103.6±69.8 141.5±135.0 118.7±101.7

Pre-Operative
Pelvic Tilt

24.0±9.7 23.5±9.3 24.9±9.5 23.1±9.6 28.2±8.4 23.5±13.1

Pre-Operative
Sacral Slope

35.5±8.5 40.5±8.4 34.5±9.3 40.3±8.6 34.0±7.0 42.6±13.9

Pre-Operative
Pelvic
Incidence

59.3±12.2 64.0±16.5 60.3±12.4 63.4±16.8 63.1±11.5 66.0±25.5

Pre-Operative
Lumbar
Lordosis

−49.4±12.9 −57.5±10.1 −46.6±12.9 −58.7±10.5p=0.020 −47.4±12.1 −59.2±12.2

Pre-Op PI-LL 9.9±13.5 6.5±8.5 12.3±11.9 4.7±10.2p=0.113 14.1±11.7 6.8±12.8

Adjacent Segment 80.0% 76.9% 66.7% 88.6% 69.2% 83.5%

Disease % (Yes)

Scoliosis % (Yes) 57.1% 58.3% 46.2% 69.2% 50.0% 83.3%

Cobb Angle (degrees) 11.8±6.4 11.9±5.6 14.0±6.3 9.4±4.6 13.2±7.1 9.4±5.6

Fusion % at 1 year 91.7% 80.0% 90.0% 90.9% 87.5% 75.0%
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Table 5:

Characteristics for patients who achieved MCID compared to those who did not for each outcome variable for 

patients presenting with leg pain predominant symptoms.

VAS Back Vas Leg ODI

Yes No Yes No Yes No

Age 62.8±12.1 − 61.8±13.4 − 59.6±12.2 76.0

BMI 27.7±6.1 − 26.1±3.9 − 27.5±4.6 20.5

Pre-Operative
Narcotic
Usage

4.9±11.3 − 8.4±13.9 − 8.0±12.9 0.0

Duration of
Sensory
Symptoms

6.0±9.5 − 2.8±2.6 − 5.2±8.7 1.0

CCI w/o age 0.2±0.6 − 0.3±0.6 − 0.3±0.7 0.0

EBL 40.3±24.0 − 37.5±16.9 − 38.3±16.0 25.0

OR Time 89.2±27.1 − 94.1±30.7 − 93.3±27.9 75.0

LOS 34.9±22.8 − 29.6±14.7 − 38.1±23.6 20.6

POD0 MME 92.7±49.5 − 100.6±53.7 − 104.9±46.3 50.0

Pre-Operative
Pelvic Tilt

21.7±8.7 − 19.5±7.3 − 19.0±8.3 28.4

Pre-Operative
Sacral Slope

36.7±9.1 − 37.5±8.9 − 37.0±8.2 31.0

Pre-Operative
Pelvic
Incidence

58.4±8.7 − 57.0±8.2 − 56.1±8.7 59.4

Pre-Operative
Lumbar
Lordosis

−45.1±13.0 − −47.2±12.9 − −48.2±12.8 −44.7

Pre-Op PI- 13.4±16.6 − 9.8±15.8 − 8.0±17.5 14.7

LL
Fusion % at
1 Year

90.0% − 91.7% − 92.9% 7.1%
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