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ABSTRACT

Background: Currently, few studies have examined whether patients with back or leg pain-predominant
symptoms fare better clinically after lumbar spine surgery; therefore, the purpose of this study was to determine whether
patients with back pain-dominant symptoms improved to a similar degree as patients with mixed or leg pain-dominant

symptoms after lumbar surgery.
Methods: A retrospective cohort study was conducted at a single academic center, in which patients were stratified

into three groups: (1) back pain-dominant group (B) (visual analog score [VAS] back – VAS leg � 1.0 point), (2) neutral
group (N) (VAS back – VAS leg , 1.0 point), or (3) leg pain-dominant group (L) (VAS leg – VAS back � 1.0 point),

using a VAS threshold difference of 1.0 point. As a secondary analysis, the VAS leg-to-back pain (LBR) ratio was used
to further stratify patients: (1) nonleg pain-dominant (NLPD) group (LBR � 1.0) or (2) leg pain-dominant (LPD) group
(LBR . 1.0). Patient outcomes, including physical component score of the short form-12 survey (PCS-12), mental

component score of the short form-12 survey (MCS-12), and Oswestry Disability Index (ODI), were identified and
compared between groups using univariate and multivariate analysis.

Results: There were no significant differences in preoperative, postoperative, or delta scores for PCS-12 or ODI

scores between groups. In patients undergoing decompression surgery, those with back pain-dominant or mixed
symptoms (B, N, or NLPD groups) did not improve with respect to MCS-12 scores after surgery (P . .05), and those
with leg pain-dominant symptoms (LPD group) had greater delta MCS-12 scores (P¼ .046) and greater recovery rates
(P ¼ .035). Multiple linear regression did not find LPD to be an independent predictor of PCS-12 or ODI scores.

Conclusion: Patients undergoing lumbar decompression surgery and leg pain-dominant symptoms noted a greater
improvement in MCS-12 scores; however, there were no differences in PCS-12 or ODI scores.

Level of Evidence: III.

Clinical Relevance: Patients undergoing lumbar decompression surgery demonstrate no major clinically
significant differences when split up by pain-dominance groups.

Lumbar Spine

Keywords: patient-reported outcome measurements (PROMs), physical component score of the short form-12 (PCS-
12), mental component score of the short form-12 (MCS-12), Oswestry Disability Index (ODI), visual analog scale back
pain (VAS back), visual analog scale leg pain (VAS leg), VAS pain dominance, lumbar surgery

INTRODUCTION

The prevalence of symptomatic lumbar disease
increases with age and is related to structural
changes in the intervertebral disc, facet joints, as
well as supporting ligaments, which cause a
combination of low back pain (LBP) and neurologic
compression.1 LBP is estimated to affect nearly 40%
of the global population and is one of the most
common reasons for occupational disability.2,3 It
incurs a large societal burden, both in terms of lost
productivity as well as increased healthcare costs.

While the majority of acute-onset back pain is

benign and resolves with nonoperative treatment, a

small proportion of patients continue to have

significant disability.4,5 Increases in costs have not

been met by a concomitant improvement in pain

and functionality for patients with LBP, and

surgical management of back pain is controversial.6

On the contrary, lumbar spine surgery is effective in

the treatment of radiculopathy or neurogenic

claudication, especially in those who fail nonoper-

ative management.7 Due to this discrepancy, most
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surgeons perform lumbar spine surgery for neuro-
logic symptoms exclusively. However, patients with
lumbar degenerative disease, such as degenerative
spondylolisthesis or lumbar spinal stenosis, typically
present with a combination of both LBP and leg
pain, and these patients may experience varying
degrees of back or leg pain predominance despite
the same underlying diagnosis. To date, only few
studies have examined whether patients with back
or leg pain-predominant symptoms fare better
clinically.1,8–12

Long-term results from the Maine Lumbar Spine
Study and the Spine Patient Outcome Research
Trial assessing improvement in leg or back pain-
dominant patients showed that patients with leg
pain-dominant symptoms improved significantly
more than those in the back pain-dominant
groups.8,12 However, multiple other risk factors
have been identified for improvement in patient
outcomes after lumbar surgery, such as age,
smoking status, sex, and body mass index.13–15

Previous studies have had limited ability to differ-
entiate the importance of back or leg pain domi-
nance in the presence of other confounders. The aim
of the present study is to determine whether patients
with predominantly back pain symptoms would
benefit from lumbar spine surgery to a similar extent
as those with leg pain only or mixed symptoms.

METHODS

Patient Selection

After Institutional Review Board approval, non-
consecutive patients over the age of 18 years that
received surgical intervention to address lumbar
degenerative disease between January 1, 2013, and
December 31, 2017, were retrospectively identified.
Patients who underwent between one and five levels
of lumbar decompression with or without fusion
were included in the cohort. Only patients under-
going elective surgery for a diagnosis of degenera-
tive spondylolisthesis, degenerative scoliosis, lumbar
spinal stenosis, or recurrent disc herniation were
included in the dataset. Patients with less than 12
months of clinical follow-up or those who under-
went surgical intervention to address malignancy,
infection, trauma, or revision surgery were excluded.
This study was approved by the Institutional
Review Board at the Thomas Jefferson University
Hospital. Each author certifies that his or her
institution approved the human protocol for this

investigation and that all investigations were con-
ducted in conformity with ethical principles of
research.

Study Design and Patient Outcomes

Demographic and surgical characteristics were
collected and recorded from the electronic medical
record, including age, sex, body mass index (kg/m2),
smoking status (never, current, former smoker),
months of clinical follow-up, duration of symptoms
(,3 months, 3 to 6 months, .6 months), whether or
not the patient was receiving workers compensation
benefits preoperatively, number of levels decom-
pressed (1 to 5 levels), and number of levels fused (0
to 4 levels). The following preoperative and
postoperative patient-reported outcome measure-
ments were queried and recorded: the physical
component score and mental component score of
the short form-12 health survey (PCS-12 and MCS-
12, respectively), the Oswestry Disability Index
(ODI), and the visual analog scale back (VAS back)
and leg (VAS leg) pain scales. Patients undergoing
decompression only or combined decompression
and fusion were analyzed separately. Patients were
stratified into subgroups based on two different
methods. For the primary analysis, patients were
split into one of three groups based on pain
predominance. A 1.0-point threshold difference
between preoperative VAS back and leg pain was
used to determine each group: (1) back (B)-
dominant group (VAS back – VAS leg � 1.0 point);
(2) neutral (N) group (�1.0 , VAS back�VAS leg
, 1.0 points); or (3) leg (L)-dominant group (VAS
leg�VAS back � 1.0 points). A secondary analysis
was used to substratify the cohort using a different
criterion, using the VAS leg-to-back pain ratios: (1)
nonleg pain-dominant (NLPD) group (leg-to-back
pain ratio � 1.0) or (2) leg pain-dominant (LPD)
group (leg-to-back pain ratio . 1.0). Both of these
analytic methods have been previously applied in
the cervical spine, but not in the lumbar spine.16,17

Statistical Analysis

Before performing within- and between-group
comparisons, the data were tested for normality of
distribution using measures of skewness and kurto-
sis and the Shapiro-Wilk test. Categorical variables
between groups were compared using Pearson’s chi-
squared test or Fisher’s exact test. Continuous
variables between groups were compared using an
independent samples t test or one-way analysis of
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variance testing with Bonferroni post hoc analysis.
Within-group comparisons were conducted using
paired samples t testing to assess change from
baseline to postoperative measurements. Two other
surrogate measures for improvement postoperative-
ly were calculated: a recovery ratio (RR) and the
percentage of patients achieving minimal clinically
important difference (MCID). RR was calculated
using the following equation: (delta score/[‘‘opti-
mal’’ score – baseline score]), where 100 and 0 were
used as ‘‘optimal’’ scores for PCS-12/MCS-12 and
ODI/VAS back/VAS leg, respectively, and the
percent MCID was calculated for each group using
the following threshold values for improvement:
PCS-12, 8.8 points; MCS-12, 9.3 points; and ODI,
6.8 points.18–20 Finally, a series of multiple linear
regressions was performed to determine whether
having neutral pain or leg pain-predominant symp-
toms predicted improvement compared with the
back pain-predominant group, adjusting for demo-
graphic and surgical variables. All statistical com-
parisons were conducted using the Statistical
Package for the Social Sciences (IBM Corporation,
Armonk, NY) version 24. Statistical significance
was defined as P , .05.

RESULTS

Overall, 494 patients were included, with 115
(23.3%) in the B group, 236 (47.8%) in the N group,
and the remaining 143 (28.9%) in the L group
(Table 1). A total of 303 (61.3%) patients were male,
average age was 61.4 (60.3, 62.5) years, and mean
body mass index was 30.2 (29.7, 30.8) kg/m2.
Patients in the B group were significantly younger
than patients in the N and L groups (58.4 years
versus 62.0 years and 62.6 years, respectively; P ¼
.013). There was a total of 326 (66.0%) individuals
who identified as never smokers, 41 (8.3%) identi-
fied as current smokers, and the remaining 127
(25.7%) identified as former smokers. Average
length of clinical follow-up was 13.4 (13.1, 13.8)
months, and there were 281 (56.9%) patients who
demonstrated symptoms for ,3 months, 144
(29.1%) for 3 to 6 months, and 69 (14.0%) for .6
months before receiving surgical intervention. Out
of the entire cohort, 20 (4.0%) patients were
receiving workers compensation benefits before
surgery. Finally, a total of 176 patients underwent
decompression only, with most cases involving
either one (224 patients, 46.4%) or two (165

Table 1. Demographic data and surgical characteristics between visual analog scale pain groups.

Back (B) (n ¼ 115) Neutral (N) (n ¼ 236) Leg (L) (n ¼ 143) Univariate Analysis (P Value)
a

Demographic data
Age (95% CI) 58.4 (55.7, 61.1) 62.0 (60.5, 63.6) 62.6 (60.9, 64.4) .013b

Sex, n (%) .785
M 72 (62.6) 141 (59.7) 90 (62.9)
F 43 (37.4) 95 (40.3) 53 (37.1)

BMI 29.9 (28.8, 31.1) 30.7 (29.8, 31.5) 29.7 (28.8, 30.6) .267
Smoking status, n (%) .624
Never 82 (71.3) 154 (65.3) 90 (62.9)
Current 7 (6.1) 22 (9.3) 12 (8.4)
Former 26 (22.6) 60 (25.4) 41 (28.7)

Follow-up (months) 13.2 (12.7, 13.7) 13.6 (13.0, 14.2) 13.2 (12.7, 13.8) .547
Duration of symptoms, n (%) .623

,3 months 72 (62.6) 132 (55.9) 77 (53.8)
3 to 6 months 30 (26.1) 68 (28.8) 46 (32.2)
. 6 months 13 (11.3) 36 (15.3) 20 (14.0)

WC received before surgery? n (%) .132
No 108 (93.9) 225 (95.3) 141 (98.6)
Yes 7 (6.1) 11 (4.7) 2 (1.4)

Surgical characteristics, n (%)
Levels decompressed .078
1 63 (54.8) 104 (44.1) 62 (43.4)
2 39 (33.9) 76 (32.2) 50 (35.0)
3 10 (8.7) 52 (22.0) 27 (18.9)
4 2 (1.7) 4 (1.7) 4 (2.7)
5 1 (0.9) 0 (0.0) 0 (0.0)

Levels fused .318
0 34 (29.6) 90 (38.1) 52 (36.4)
1 53 (46.1) 112 (47.5) 62 (43.5)
2 21 (18.3) 28 (11.9) 23 (16.1)
3 7 (6.0) 6 (2.5) 6 (4.0)

Abbreviations: BMI, body mass index; F, female; M, male; WC, workers compensation.
aOne-way analysis of variance, Pearson chi-square analysis, or the Fisher exact test used to compare baseline demographics and surgical characteristics between groups.
bIndicates significance (P , .05).
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patients, 33.4%) levels, whereas 318 patients had
combined decompression and fusion (64.4%) with
most fusion cases involving only a single level (227
patients, 46.0%). There were no differences in
demographic data or surgical characteristics be-
tween groups other than age.

In the primary analysis, for patients undergoing
decompression only, patients in all groups improved
after surgery with respect to PCS-12 and ODI
measures for both the primary and secondary
analyses (P , .05). MCS-12 significantly improved
for patients in theL group (51.2 [95%CI 48.1, 54.3] to
55.6 [ 95% CI 53.5, 57.6]; P ¼ .004) but did not

significantly improve for patients in the B and N
groups (P ¼ .381 and P ¼ .407, respectively). Both
VAS back and VAS leg scores improved significantly
for all 3 groups (P , .05). For patients undergoing
fusions, PCS-12, MCS-12, and ODI scores signifi-
cantly improved for all groups after surgery (P, .05).
Similar to the decompression cohort, patients in all 3
groups significantly improved with respect to VAS
back and VAS leg scores (P , .001). Comparing
between groups in the primary analysis, there were no
significant differences with respect to PCS-12, MCS-
12, or ODI measures at the preoperative, postoper-
ative, or delta outcome measures (P . .05; Table 2).

Table 2. Patient-reported outcome measurements between visual analog score pain groups.a

Back (B) Neutral (N) Leg (L) Univariate Analysis (P Value)

Decompression n ¼ 34 n ¼ 90 n ¼ 52
PCS-12
Delta (95% CI) 11.0 (7.5, 14.5) 9.9 (7.6, 12.2) 9.9 (6.6, 13.3) .854
RR, % 15.0 13.7 13.7 .911
% MCID 55.9 47.8 53.8 .816

MCS-12
Delta 1.6 (�2.0, 5.1) 1.1 (�1.6, 3.) 4.4 (1.4, 7.4) .205
RR, % 2.0 4.2 5.7 .219
% MCID 23.5 22.2 26.9 .881

ODI
Delta �21.6 (�28.7, �14.5) �24.1 (�29.3, �18.9) �18.1 (�25.6, �10.5) .679
RR, % 46.4 51.5 4.6 .636
% MCID 70.6 71.1 67.3 .885

VAS back
Delta �4.6 (�7.5, �1.8) �3.3 (�4.1, �2.5) �1.2 (�2.1, �0.3) .002b

RR, % 43.9 40.7 21.6 .376
% MCID 67.6 62.2 36.5 .004b

VAS leg
Delta �1.6 (�3.0, �0.2) �3.9 (�4.6, �3.1) �4.9 (�5.8, �3.9) .001b

RR, % 19.4 45.5 64.6 .117
% MCID 50.0 63.3 73.1 .094

Fusion n ¼ 81 n ¼ 146 n ¼ 91
PCS-12
Delta 11.1 (8.5, 13.7) 8.3 (6.6, 9.9) 10.6 (8.1, 13.0) .119
RR, % 15.0 11.3 14.8 .133
% MCID 59.3 43.8 52.7 .081

MCS-12
Delta 3.6 (1.4, 5.8) 4.3 (2.5, 6.1) 2.8 (0.3, 5.3) .593
RR, % 5.1 6.1 2.2 .376
% MCID 27.2 30.1 23.1 .421

ODI
Delta �21.1 (�25.5, �15.9) �20.2 (�23.4, �16.4) �21.0 (�25.5, �16.7) .908
RR, % 26.4 42.9 38.8 .557
% MCID 75.3 69.9 72.5 .749

VAS back
Delta �3.9 (�4.6, �3.3) �3.6 (�4.1, �3.1) �1.7 (�2.4, �1.2) ,.001b

RR, % 50.9 44.7 25.7 .108
% MCID 67.9 63.7 44.0 .004b

VAS leg
Delta �1.7 (�2.4, �1.0) �3.8 (�4.4, �3.2) �5.5 (�6.2, �4.9) ,.001b

RR, % 38.0 51.6 72.2 ,.001b

% MCID 38.3 62.3 78.0 ,.001b

Abbreviations: MCID, minimum clinically important difference; MCS-12, mental component score of the short form-12 survey; ODI, Oswestry Disability Index; PCS-12,
physical component score of the short form-12 survey; RR, recovery ratio; VAS, visual analog score.
aBack, neutral, and leg pain-dominant groups outcomes compared with univariate analysis (paired samples t test, one-way analysis of variance with Bonferroni post hoc
analysis, or Pearson chi-square analysis) and multivariate regression. Recovery ratios were defined as (delta outcome score/[optimal outcome score – observed outcome
score]), where the following optimal outcome scores were used: 100 (PCS-12 and MCS-12) or 0 Neck Disability Index. The percentage of patients reaching the MCID (%
MCID) was based on the following threshold values: PCS-12, 8.8 points; MCS-12, 9.3 points; and ODI, 5.3 points. Multivariate regression analysis conducted using the
back pain-dominant group as a baseline for comparison, controlling for age, sex, body mass index, smoking status, (never, current, former), follow-up (months),
preoperative diagnosis of depression, preoperative workers compensation received, number of levels decompressed, and number of levels fused.
bIndicates statistical significance (P , .05).
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In addition, there were no differences between
groups when assessing change in outcomes with
RR or percent of patients achieving MCID (Table
2). Using multiple linear regression in the primary
analysis, having neutral or leg pain-predominant
symptoms was not a significant predictor of

improved outcomes compared with the back pain-
dominant group.

In the secondary analysis, patients in all groups
improved with respect to PCS-12, MCS-12, and
ODI scores after surgery (P , .05) except for
patients undergoing decompression only in the
NLPD group who experienced only a small increase
in MCS-12 scores postoperatively (50.1 [47.6, 52.6]
to 50.6 [48.2, 53.1]; P ¼ .782). Patients undergoing
decompression or fusion both improved significant-
ly with regards to VAS back and VAS leg scores
after surgery (P , .001). Comparing between
groups, there were no differences in terms of
preoperative, postoperative, or delta scores or
differences in RR or percent of patients achieving
MCID (P . .05), except for MCS-12 scores in
patients undergoing decompression surgery (Table
3). The LPD group demonstrated higher postoper-
ative MCS-12 scores (54.4 versus 50.6; P ¼ .019),
larger delta scores (3.9 versus 0.4; P ¼ .046), and a
higher RR (5.2% versus 2.1%; P ¼ .035). Using
multiple linear regression in the secondary analysis,
having leg pain dominance was associated with
increased improvement in MCS-12 scores (b 3.336
[0.543, 6.129]; P ¼ .020).

DISCUSSION

Degenerative spondylolisthesis and lumbar spinal
stenosis are prevalent conditions that can result in
both back and leg pain. While leg pain is commonly
attributed to nerve root compression, identifying
specific pain generators for LBP remains elusive.
Recent studies have suggested that LBP in these
conditions can arise from nerve root irritation, facet
joint disease, or the intervertebral disc.15 Because of
this wide variation, the amount of back pain in
patients with similar diagnoses is also highly
variable. Current surgical management is effective
for relieving leg pain but is controversial for the
treatment of back pain. In addition, it is currently
unclear to what degree back pain improves in
patients undergoing surgery for neurologic symp-
toms. Therefore, the aim of this study was to
determine whether patients with back-dominant
symptoms improved to a similar degree as patients
with neutral or leg-dominant symptoms after
lumbar surgery.

In this study, all groups (B, N, or L; NLPD or
LPD) showed a significant improvement from
baseline to postoperative measurements with re-
gards to PCS-12 and ODI scores. In the primary

Table 3. Patient-reported outcome measurements between visual analog

score leg-back ratio (LBR) groups.a

Nonleg Pain-

Dominant (NLPD)

(LBR � 1.0)

Leg Pain-

Dominant (LPD)

(LBR . 1.0)

Univariate

Analysis

(P value)

Decompression n ¼ 86 n ¼ 90
PCS-12
Delta 10.6 (8.4, 12.9) 9.7 (7.3, 12.1) .587
RR, % 14.5 13.3 .551
% MCID 53.5 48.9 .432

MCS-12
Delta 0.4 (�2.4, 3.1) 3.9 (1.7, 6.0) .046b

RR, % 2.1 5.2 .035b

% MCID 22.1 25.6 .653
ODI
Delta �23.4 (�28.4, �18.4) �20.3 (�25.7, �14.9) .396
RR, % 50.0 23.9 .124
% MCID 68.6 71.1 .447

VAS back
Delta �4.1 (�5.4, �2.8) �1.8 (�2.5, �1.1) .002b

RR, % 42.6 29.1 .169
% MCID 67.4 44.4 .002b

VAS leg
Delta �3.2 (�4.1, �2.3) �4.2 (�5.0, �3.5) .069
RR, % 37.3 54.4 .108
% MCID 60.5 66.7 .393

Fusion n ¼ 163 n ¼ 155
PCS-12
Delta 9.8 (8.0, 11.5) 9.5 (7.8, 11.3) .851
RR, % 13.2 13.3 .987
% MCID 50.3 50.3 .781

MCS-12
Delta 4.2 (2.6, 5.8) 3.1 (1.2, 5.0) .382
RR, % 6.2 3.2 .199
% MCID 28.2 26.5 .550

ODI
Delta �21.2 (�24.6, �17.8) �19.7 (�23.0, �16.4) .521
RR, % 35.3 39.9 .711
% MCID 73.0 71.0 .691

VAS back
Delta �3.8 (�4.3, �3.3) �2.5 (�3.0, �2.0) ,.001b

RR, % 48.0 33.3 .116
% MCID 65.6 52.3 .022b

VAS leg
Delta �2.6 (�3.2, �2.0) �4.9 (�5.5, �4.4) ,.001b

RR, % 43.3 65.3 ,.001b

% MCID 49.1 72.9 ,.001b

Abbreviations: MCID, minimum clinically important difference; MCS-12, mental
component score of the short form-12 survey; ODI, Oswestry Disability Index;
PCS-12, physical component score of the short form-12 survey; RR, recovery
ratio; VAS, visual analog score.
aLBR groups outcomes compared with univariate analysis (paired samples t test,
one-way analysis of variance with Bonferroni post hoc analysis, or Pearson chi-
square analysis) and multivariate regression. Recovery ratios were defined as
(delta outcome score/[optimal outcome score – observed outcome score]), where
the following optimal outcome scores were used: 100 (PCS-12 and MCS-12) or 0
Neck Disability Index. The percentage of patients reaching the MCID (% MCID)
was based on the following threshold values: PCS-12, 8.8 points; MCS-12, 9.3
points; and ODI, 5.3 points. Multivariate regression analysis conducted using the
back pain-dominant group as a baseline for comparison, controlling for age, sex,
body mass index, smoking status, (never, current, former), follow-up (months),
preoperative diagnosis of depression, preoperative workers compensation
received, number of levels decompressed, and number of levels fused.
bBoldface type indicates statistical significance (P , .05).
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and secondary analyses, there were no significant
differences between groups with regards to PCS-12
and ODI scores. In addition, patients in the L or
LPD groups undergoing decompression surgery
showed improvement in MCS-12 scores, whereas
those in the B, N, or NLPD groups did not show
improvement. In the secondary analysis, patients
undergoing decompression surgery also had higher
absolute postoperative MCS-12 scores, higher delta
scores, and a higher RR. In addition, multivariate
analysis found that LPD was associated with a
greater improvement in MCS-12 scores. However,
when considering patients undergoing lumbar fu-
sion surgery, there were no significant differences
between groups using either analysis. These results
suggest that patients undergoing lumbar spine
decompression surgery for radiculopathy or claudi-
cation and with leg pain-dominant symptoms may
have a benefit with regards to improved MCS-12
scores, whereas patients undergoing lumbar spine
fusion surgery had similar outcomes regardless of
back or leg pain dominance.

Few studies have assessed the effect of whether
back or leg pain-dominant symptoms affect out-
comes after surgery. Similar to the findings in this
study, Stienen et al1 retrospectively analyzed 325
patients with either lumbar disc herniation or
lumbar spinal stenosis that underwent decompres-
sion surgery and found that patients with back pain-
dominant symptoms improved to a similar degree as
patients with leg pain-dominant symptoms at all
postoperative timepoints. The authors also found
that patients with back pain dominance were 6 years
older, which is contrary to the findings in this study
where these patients were approximately 4 years
younger. In two separate studies, Kleinstück et al10

and Kleinstueck et al11 analyzed the influence of
preoperative back pain on the outcome of decom-
pression surgery for lumbar spinal stenosis and
lumbar disc herniation. The authors found that
having greater back pain than leg pain preopera-
tively was associated with worse outcomes after
decompression surgery for either diagnosis.10,11

However, Sigmundsson et al9 retrospectively
analyzed 9051 patients in the Swedish Spine
Register with a diagnosis of lumbar spinal stenosis
with or without spondylolisthesis and found that
patients with dominant back pain symptoms had
inferior patient-reported outcomes as well as worse
pain and function. The authors showed that patients
that were most often satisfied with surgery were

those whose back pain was less than their leg pain
and those that were treated with decompression
with fusion, whereas patients that were the least
satisfied with surgery were those with back pain
equal to or worse than their leg pain and underwent
only decompression surgery.9 However, further
analysis showed that the actual benefit with fusion
is small and clinically insignificant. In an as-treated
analysis of the Spine Patient Outcome Research
Trial study, patients with degenerative spondylolis-
thesis or lumbar spinal stenosis were stratified by the
location of their predominant pain (leg versus back),
and those with leg pain-dominant symptoms im-
proved significantly more than patients with back
pain-dominant symptoms.12 These results were the
same for 1- and 2-year follow-up. The long-term
results of the Maine Lumbar Spine Study after 8 to
10 years showed that the patient’s predominant
symptom at the time of surgery (either low back or
leg pain) improved in 54% of patients; however, the
study did not directly compare differences in
patients reporting back-dominant versus leg-domi-
nant symptoms.8

One explanation for the variation in the literature
is that patients often have difficulty differentiating
LBP from buttock and leg pain. This may lead to an
incorrect diagnosis with the possibility for improper
treatment that could affect long-term patient
outcomes. Wai et al21 conducted a prospective,
blinded, test-retest cohort study to determine
whether patients could accurately identify whether
their lumbar spine pain was leg or back dominant.
The authors found that up to 32% of patients
provided a completely opposite response on the
retest, showing significant variability in the preva-
lence of leg pain.21 In addition, no single question
was able to identify all patients with leg-dominant
pain.

The results of this study suggest that patients
undergoing lumbar decompression surgery with leg
pain-dominant symptoms may have improved
MCS-12 scores postoperatively. Patients undergo-
ing lumbar fusion surgery had similar outcomes
regardless of whether their symptoms were back
pain dominant or leg pain dominant. The underly-
ing biological reasons for this are still unclear and
may be related to the fact that a portion of back
pain may be attributable to neural compression and
inflammation.22 In spite of these findings, there are
some limitations to the present study. Given that it
is a retrospective study, there is the possibility of
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selection bias. The use of VAS to stratify the group
introduces recall bias, as patients may overestimate
or underestimate their pain preoperatively. In
addition, this cohort included patients undergoing
both decompression and fusion surgery for a mixed
set of diagnoses (degenerative spondylolisthesis,
lumbar spinal stenosis, and lumbar disc herniation).
While many of the aforementioned studies chose to
separate these patients, this study analyzes the
combined cohort to determine improvement in
patients undergoing lumbar surgery for all causes.
Lastly, the average follow-up for this study was
approximately 13 months. Longer follow-up is
needed to determine whether back or leg pain-
related outcome measures remain constant over
time.

CONCLUSION

In this study, there was no difference found in
PCS-12 or ODI scores in patients with leg pain-
dominant, back pain-dominant, or neutral symp-
toms; however, patients undergoing lumbar decom-
pression surgery experienced a slight advantage with
improvement in MCS-12 scores after surgery,
whereas those undergoing lumbar fusion surgery
improved similarly across all measures regardless of
whether their symptoms were back or leg pain
dominant. Further evidence is needed to determine
whether these findings remain true at longer follow-
up time points.
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