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A B S T R A C T

Objective: To determine if preoperative leg pain and low back pain severity affected postoperative outcome.
Method: Prospectively collected Spine-Tango data was analysed for 995 consecutive patients who underwent a
primary, single level, lumbar micro-decompression/microdiscectomy at a single tertiary spinal centre.
Result: At 3 months, 72% of patients were satisfied with the outcome of surgery. Pre-operative low back pain
was a significant predictor of poor outcome (P < 0.01).
Conclusion: Our study has shown that patients with a low back pain VAS of 6 or more have a significantly greater
chance of a poor outcome following primary lumbar microdecompressive/microdiscectomy surgery.

1. Introduction

Lower-limb nerve root pain caused by a lumbar disc herniation is
the most frequent indication for spinal surgery. Sixty-thousand such
operations are performed in France each year.1 The US has also wit-
nessed a marked increase (2.1 per 1000 Medicare enrollees) in the rates
of lumbar discectomies in the past decade.2 However, the literature
reports that one in four patients have a suboptimal outcome following
surgery,3 suggesting that pre-operative identification of risk factors
associated with a poor outcome is paramount for appropriate case se-
lection.

Surgical success depends on achieving pain relief, which improves
quality of life.4 Despite many studies on the predictors of outcome5 the
effect of the proportion of pain that is radicular (leg) compared to axial
(back), has not been studied extensively. Though a few studies4,6–8

indicate that greater preoperative low back pain is associated with a

poor outcome, none have investigated the extent of this relationship
and whether the relative intensity of radicular and axial pain can be
used to guide patient selection. The aim of this study is to investigate
the influence and possible predictive value of the relative intensity of
axial and radicular pain on the outcome of lumbar decompressive
surgery.

2. Patients and methods

Consecutive patients who underwent a primary single level lumbar
micro-decompression/microdiscectomy performed at a single, tertiary
level, spinal centre over period of 3 year were included in this study.
Written informed consent for data collection was obtained from all
patients. Patients with a clinical and confirmed radiological diagnosis
of degenerative lumbar spine disorders producing radicular pain
(lumbar disc herniations, degenerative stenosis, degenerative
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spondylolisthesis) were selected for surgery. Patients who underwent
fusion surgery, surgery at more than one level, were excluded. Three
hundred patients with incomplete datasets were also excluded.

For each case the operating surgeon completed the Spine Society of
Europe (SSE) Spine Tango surgery form, which included the diagnosis,
clinical data and details of surgery. The Core Outcome Measures Index
(COMI) questionnaire was used to assess outcome. The pain questions
in the COMI questionnaire recorded the intensity of Low Back Pain
Visual Analogue Scale (LBP VAS) and Leg Pain Visual Analogue Scale
(LP VAS) separately on a 0–10 numeric VAS scale, with 0 indicating no
pain and 10 indicating the worst imaginable pain. Patients completed a
(COMI) questionnaire pre-operatively and at 3 months (postal ques-
tionnaire). At follow-up the additional COMI questions included the
occurrence and nature of any complications that may have risen fol-
lowing the surgery, any reoperations (at the same or different levels),
satisfaction with the result of treatment and finally, the global effec-
tiveness of surgery. The COMI score was calculated using standard
means.9

Based on the response to the global outcome question, the patients
were dichotomised into two outcome groups - good outcome (response
1 – “helped a lot” and 2 – “operation helped”) and poor outcome (re-
sponse 3 – “operation helped a little”, 4 – “operation did not help” and 5
– “operation made things worse”).

2.1. Surgical technique

All surgeries were performed through a posterior midline incision. A
lumbar decompression in the form of a discectomy, sequestrectomy,
hemilaminectomy, facet joint resection (partial), partial laminectomy,
foraminotomy, or laminotomy of the lumbar spine was performed
under magnification, using an operating microscope.

2.2. Statistical analyses

The statistical package for social sciences (“IBM SPSS Version 22.”)
and Microsoft Excel 2013 data analysis tool pack was used to analyse
the data. Descriptive pre-operative and post-operative data are calcu-
lated as mean and ± standard deviations (SD). Categorical variables
are expressed as percentages or frequencies.

Univariate regression analysis was performed to determine the
significance of the relationship between variables in the data. A mul-
tivariate longitudinal regression analysis was used to predict the 3-
month post-op COMI score and multivariate logistic regression analysis
was used to predict the 3-month outcome category (good or poor). The
independent variables that were significantly associated with the out-
come (P < 0.05) in the univariate regression analysis were included.
Age, gender and comorbidity were first entered, followed by pre-
operative LP VAS, LBP VAS and the difference between leg pain and low
back pain (LP – LBP VAS) scores as potential predictors, using forward
conditional selection.

Receiver operating curves (ROC) were used to determine the
threshold (maximum area under curve) for preoperative LBP VAS that
could be used to predict poor outcome, and therefore serve as a po-
tential screening tool for patient selection. After determining a cut off
value of the LBP VAS, we tested the strength of the cut off value by
dividing our patient data into two groups around this cut off value
(P < 0.01 considered significant).

Two tailed independent t-test were used to compare the mean dif-
ference in possible predictor variables (continuous data) between the
good and poor outcome groups, and between LBP VAS more or less than
6. These variables included age, gender, LP VAS, LBP VAS, LP – LBP
VAS. A paired t-test was used for comparing pre and post-operative data
within each outcome group. Chi-squared test and contingency tables
were used to determine if the level of intervention had an association
with outcome and also if the predominant reason for undergoing sur-
gery (back pain, leg pain or neurological deficit) had any correlation

with outcome. A P value < 0.05 was considered as significant.

3. Results

3.1. Patients

1360 patients were enrolled for the study. After exclusion using the
criteria described in the methods, our final data set included 995 pa-
tients with complete preoperative and follow up records at 3 months.
All had undergone single level primary micro-decompressive surgery by
39 senior orthopaedic/neuro-spinal surgeons at a single tertiary centre.
The preoperative demographic details of the study participants is pre-
sented in Table 1. Seven hundred and eighteen patients (72%) were
satisfied or very satisfied (good outcome) with the outcome of surgery
while 277 (28%) reported mild satisfaction, dissatisfaction or wor-
sening of symptoms following surgery (poor outcome). A total of 13
patients (1.3%) underwent another operation within 3 months of the
first surgery, 6 (0.6%) at the same level and 7 (0.7%) at another level.

3.2. Outcome of surgery

The mean reduction to LP VAS, LBP VAS, and COMI score was
significant (3.48, P < 0.01; 1.73, P < 0.01; and 2.78, P < 0.01, re-
spectively). In general, patients had more back pain than radicular pain
postoperatively. From the multivariate regression model (Table 2) and
the independent t tests (Table 3), preoperative LBP VAS, the difference
between LP VAS and LBP VAS (LP – LBP VAS) and preoperative COMI
score were the most significant predictors of a good or poor outcome
(P < 0.01). LP VAS, age, gender and comorbidity were not significant
predictors of outcome.

Post-operatively, compared to the good outcome group, the poor
outcome group had a significantly higher mean preoperative LBP VAS
{6.79 (sd±2.29) vs 3.43 (sd± 2.92)}, LP VAS {6.58 (sd±2.95) vs
3.14 (sd± 3.26)} and COMI score {7.78(sd±1.61) vs 4.04
(sd±2.78)}. A smaller mean change in the COMI was observed in the
poor outcome group compared to the good outcome group {(0.26
(sd±1.75) vs 3.74 (sd±2.94)}. The mean LP VAS and LBP VAS were

Table 1
Baseline characteristics of the study participants.

Total 995

Mean age 53.69 years; range 17.5–93.3
Gender Male 587 (59%)

Female 448 (41%)

ASA 1(no disturbance) 326 (32.8%)
ASA 2 (mild/moderate) 333(33.5%)
ASA 3(severe) 283(28.5)
ASA 4 (life threatening) 46((4.6%)
ASA 5 (moribund) 1 (0.1%)

Mean preoperative LBP VAS 6.10; SD 2.94
Mean preoperative LP VAS 7.58; SD 2.33
Mean LP – LBP VAS 1.48; SD 2.97
Mean preoperative COMI score 7.85; SD 1.68
Main problem
Back pain 170 (17.09%)
Leg pain 526(52.86%)
Sensory disturbance 289 (28.65%)
Other 10 (1.01%)
Smoker 76 (7.64%)
Non-smoker 385(38.69)
Unknown 574(57.69%)
Level of intervention
L1-L2 19 (1.91%)
L2-L3 69 (6.94%)
L3-L4 336 (33.77%)
L4-L5 441 (44.32%)
L5-S1 130 (13.07%)
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significantly reduced postoperatively in the good outcome group {LP –
mean reduction=4.34 (sd±3.76), P < 0.01; LBP – mean reduc-
tion=2.35 (sd± 3.71), P < 0.000}. The poor outcome group showed
a small but statistically significant reduction in mean LP VAS (mean
reduction= 1.24 (sd± 3.08), P < 0.01, but not in mean LBP VAS
(mean reduction=0.12 (sd±2.57) P=0.220).

3.3. LBP VAS as a predictor of outcome

Patients with a poor outcome had greater pre-operative LBP VAS
(intensity of back pain) and a smaller LP – LBP VAS compared to the
good outcome group (Table 3). Longitudinal multiple regression ana-
lysis yielded preoperative LBP as the most important variable
(P < 0.01 in predicting the 3 month postoperative COMI after con-
trolling for age, sex, comorbidity and baseline COMI score. In the
multivariate model the beta coefficient for the LBP was 0.18 (Table 2).
This indicated that, each 1 unit increase in LBP VAS at baseline is ex-
pected to increase (worse outcome) the 3 month COMI score by 0.18
(ie: 18%) if other factors are constant.

A bar plot of the percentage of poor outcome for each value of
preoperative LBP VAS (Fig. 1) showed that the percentage of poor
outcomes increased as the LBP VAS increased. A ROC plot of pre-
operative LBP VAS for predicting poor postoperative outcome, revealed
a threshold of 6 for LBP VAS (ie: greatest area under the curve) (Fig. 2).
At this threshold, LBP VAS had a 78% sensitivity and a specificity of
41% for predicting a poor outcome. The proportion of poor outcomes in
patients with a LBP VAS greater than 6 was nearly double that in those
with a LBP VAS less than 6 (34% versus 18%).

Before surgery, patients were required to indicate their main reason
for undergoing surgery (from 3 options) – back pain, leg pain or neu-
rological symptoms. 35% of patients who had stated their main pro-
blem as back pain had a poor outcome compared to 24% and 32% for
those who had declared leg pain and neurological problems respec-
tively as their main complaint. The difference between back pain and
the other two (leg pain or neurological symptoms) was statistically
significant (P < 0.01).

3.4. LP – LBP VAS as a predictor of outcome

Better outcomes were seen in patients with greater difference be-
tween LP VAS and LBP VAS. A plot of LP – LBP VAS against the per-
centage of good and poor outcomes, revealed that a LP – LBP VAS of
more than 3 equated to a good outcome in 77% (or more) of patients
(Fig. 3). From the regression model a statistically significant, but weak
correlation (r square= 0.03; P < 0.01) between LP – LBP VAS and the
improvement in COMI at 3 months was also observed (Table 2). It was
also observed that in patients with a LBP VAS less than 6, the LP – LBP
VAS was more than 3 (exact value=3.7), compared to 0.25 in the
patients in the group with a LBP VAS more than 6.

3.5. Level of compression and outcome

The levels involved in this patient cohort are summarised in Table 1.
The most commonly invovled level was L4/5 (n=441, 44.5%) fol-
lowed by L3/4 (n=336, 33.9%). No significant difference was ob-
served in outcomes between the lower lumbar segment procedures. The
upper lumbar segment procedures had a significantly higher
(P < 0.01) percentage of poor outcomes (62.2%) compared to lower
lumbar segment procedures (26.9%).

4. Discussion

In the setting of lumbar disc degenerative disease, it would seem
intuitive that surgical relief of stenosis or compression would result in
improvement of radicular symptoms. Furthermore, it might seem lo-
gical that patients presenting with mainly radicular symptoms would be
more likely to have a successful outcome after such surgery than pa-
tients who have a greater proportion of axial pain. This current study
highlights evidence to support this premise.

We found that 72% of patients reported a good outcome at 3 month
follow-up. This compares well with previously published stu-
dies.3,7,10,11 A significant reduction in leg pain and COMI score was
observed in the early post-operative stage (3 months) for the group as a
whole. Greater improvements were seen in leg pain than back pain, and
even patients with a poor outcome exhibited a small but significant
mean improvement in leg pain (1.24, P < 0.01). Probably unsurpris-
ingly, back pain improvement was not significant in patients with a
poor outcome (0.12 P= 0.22). The SPORT trial reported similar out-
comes, with greater improvements in leg pain than back pain in pa-
tients treated conservatively and surgically.11

Age, gender, comorbidity and preoperative LP VAS were not found
to influence outcome. Importantly, it was observed that a pre-operative
LBP VAS greater than 6 doubled the risk of a poor outcome. For each
unit increase in pre-operative LBP VAS, there was an 18% increase in
the 3 month COMI score (ie: worse functional outcome). This re-
lationship between preoperative LBP VAS and poor outcome has been
previously identified.6 Studies have reported that a pain VAS is re-
sponsive enough to detect the minimal clinically important difference,
when used for clinical decision making.12 In calculating the clinical
overall score (COS) as a measure of outcome, Graver et al. reported VAS
to be the most important factor in determining the success of surgery.13

The difference between leg pain and back pain severity was found to be
predictive of poor outcome in this current study (LP – LBP VAS less than
3), and this is in keeping with other published work.6,8,14 Finally, we
found that upper lumbar segment involvement seemed to carry a
greater risk of poor outcome post-operatively, and this finding is sup-
ported by other published studies.14–16

We acknowledge some limitations in this study. There was no dif-
ferentiation made between patients with lumbar stenotic disease and
those with herniated lumbar discs. Our follow-up period was short (3
months), however it has been suggested that most post-operative im-
provement happens by 3 months.3,17,18 Furthermore, there is the pos-
sibility of clouding results by using a longer follow-up period due to

Table 2
Result of the final step of the multivariate linear regression analysis in pre-
dicting the 3months post- operative COMI score.

Independent
variables

Unstandardized
Coefficients

Standardized
Coefficients

P value

Beta Std. Error Beta

(Constant) 1.268 .575 0.028
Gender -.111 .184 -.018 0.547
Preoperative LP

VAS
-.070 .052 -.054 0.175

Preoperative COMI .369 .072 .206 < 0.01
Age .009 .006 .043 0.167
ASA score -.034 .104 -.010 0.741
Preoperative LBP

VAS
.183 .035 .178 < 0.01

LP – LBP VAS .188 .032 .181 < 0.01

Table 3
Pre-operative mean differences between the good and poor outcome groups.

Good outcome Poor outcome P – value

Number of patients 718 (72.16%) 277 (27.84%)
Age (range) years 53.75 (17.5–93) 53.43 (25–86.2) 0.76
Gender- male M 368 (51.2%) M 139 (50.2%)
Gender- female F 350 (48.8%) F 138 (49.8%)
Preoperative COMI score 7.78 (sd±1.74) 8.05 (sd± 1.53) 0.016
Preoperative LBP VAS 5.79 (sd±3.05) 6.91 (sd± 2.46) < 0.01
Preoperative LP VAS 7.49 (sd±2.38) 7.82 (sd± 2.19) 0.037
Preoperative LP – LBP VAS 1.7 (sd± 3.12) 0.91 (sd± 2.45) < 0.01
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natural ongoing/progressive degenerative changes.19 We feel that using
a 3 month follow-up in this current study is reasonable, but certainly
acknowledge that longer term follow up work in this area is required to
clarify long term outcomes following this type of surgery and the dur-
ability of improvements achieved.

5. Conclusion

From the results presented here, we conclude that in patients un-
dergoing a single level lumbar micro-decompression/discectomy, pre-
dictors of poor outcome in the early post-operative phase include: (1) a
preoperative LBP VAS greater than 6, (2) a LP – LBP VAS less than 3 and
(3) upper lumbar segment involvement (L1/2 or L2/3). These factors
can be useful in selecting and counseling potential surgical candidates.
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