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BACKGROUND
The treatment of chronic sciatica caused by herniation of a lumbar disk has not 
been well studied in comparison with acute disk herniation. Data are needed on 
whether diskectomy or a conservative approach is better for sciatica that has per-
sisted for several months.

METHODS
In a single-center trial, we randomly assigned patients with sciatica that had 
lasted for 4 to 12 months and lumbar disk herniation at the L4–L5 or L5–S1 level 
in a 1:1 ratio to undergo microdiskectomy or to receive 6 months of standardized 
nonoperative care followed by surgery if needed. Surgery was performed by spine 
surgeons who used conventional microdiskectomy techniques. The primary out-
come was the intensity of leg pain on a visual analogue scale (ranging from 0 to 
10, with higher scores indicating more severe pain) at 6 months after enrollment. 
Secondary outcomes were the score on the Oswestry Disability Index, back and leg 
pain, and quality-of-life scores at 6 weeks, 3 months, 6 months, and 1 year.

RESULTS
From 2010 through 2016, a total of 790 patients were screened; of those patients, 
128 were enrolled, with 64 in each group. Among the patients assigned to un-
dergo surgery, the median time from randomization to surgery was 3.1 weeks; of 
the 64 patients in the nonsurgical group, 22 (34%) crossed over to undergo surgery 
at a median of 11 months after enrollment. At baseline, the mean score for leg-
pain intensity was 7.7 in the surgical group and 8.0 in the nonsurgical group. The 
primary outcome of the leg-pain intensity score at 6 months was 2.8 in the surgi-
cal group and 5.2 in the nonsurgical group (adjusted mean difference, 2.4; 95% 
confidence interval, 1.4 to 3.4; P<0.001). Secondary outcomes including the score 
on the Owestry Disability Index and pain at 12 months were in the same direction 
as the primary outcome. Nine patients had adverse events associated with surgery, 
and one patient underwent repeat surgery for recurrent disk herniation.

CONCLUSIONS
In this single-center trial involving patients with sciatica lasting more than 4 months 
and caused by lumbar disk herniation, microdiskectomy was superior to nonsurgical 
care with respect to pain intensity at 6 months of follow-up. (Funded by Physicians’ 
Services Incorporated Foundation; ClinicalTrials.gov number, NCT01335646.)
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Sciatica that is caused by acute her-
niation of a lumbar disk is expected to 
improve with conservative care in 90% of 

patients within 4 months after the onset of 
symptoms.1 Several randomized trials involving 
patients with acute sciatica have shown a short-
term benefit of surgery over conservative care, 
but outcomes with these two approaches are 
similar by 6 to 12 months.2-5 However, these trials 
do not address sciatica in patients who have 
more persistent symptoms, since the majority of 
patients who were recruited had symptoms with 
a duration of less than 3 months.3,4 We performed 
a single-center trial to determine whether lumbar 
diskectomy is superior to standardized nonsur-
gical care in patients with sciatica lasting 4 to 12 
months and caused by lumbar disk herniation.

Me thods

Trial Design

This investigator-initiated, prospective, random-
ized, controlled trial was performed at London 
Health Sciences Centre in London, Ontario, 
Canada. The research protocol (available with 
the full text of this article at NEJM.org) was ap-
proved by our institutional research ethics board. 
The trial was funded by the Physicians’ Services 
Incorporated Foundation; there was no industry 
involvement in the trial. The authors vouch for 
the completeness and accuracy of the data and 
for the fidelity of the trial to the protocol.

Enrollment and Randomization

From February 2010 through August 2016, pa-
tients were recruited from a consecutive series 
referred to four orthopedic surgeons and one 
neurosurgeon at our institution. Trial coordina-
tors performed an initial telephone screening of 
the referred patients, who were subsequently 
assessed by a trial spine surgeon for inclusion 
and exclusion criteria. Eligible patients were be-
tween the ages of 18 and 60 years, had a history 
of unilateral radiculopathy of 4 to 12 months, and 
had findings on magnetic resonance imaging 
(MRI) of posterolateral herniation of the disk 
between the fourth and fifth lumbar vertebrae 
(L4–L5) or in the lumbosacral junction (L5–S1) 
on the appropriate side, with compression of the 
corresponding nerve root. Exclusion criteria were 
radiculopathy secondary to herniation of a forami-
nal or far lateral disk, spinal stenosis, deformity 

at the herniation level, previous lumbar surgery 
at the involved level, or treatment for the current 
episode of sciatica with epidural spinal injection 
or ongoing exercise-based physiotherapy.

Patients were informed that they would be ran-
domly assigned to receive surgery within 3 weeks 
or standardized nonsurgical care by a trial phy-
sician while remaining on the regular waiting 
list of the surgeon to whom they were initially 
referred. If required, patients in the nonsurgical 
cohort could undergo surgery after this stan-
dard waiting period, which is typically more than 
6 months at our center. Patients who did not 
provide written informed consent to undergo 
randomization were recorded in a rejection log.

Patients were randomly assigned in a 1:1 ratio 
to surgical or nonsurgical treatment with the 
use of computer-generated permuted blocks6,7 
and were stratified according to the presence or 
absence of workers’ compensation coverage.6,7

Trial Interventions

Nonsurgical treatment was standardized to in-
clude education of patients regarding day-to-day 
functioning, activity and exercise, use of oral 
analgesics, and use of active physiotherapy pro-
vided at the discretion of physiotherapists not 
associated with the trial.8,9 In addition, patients 
could receive an epidural glucocorticoid injection 
administered by a fellowship-trained anesthesi-
ologist. Patients could receive a second or third 
injection at the discretion of the treating physi-
cian on the basis of their response to the previ-
ous injection (Table S1 in the Supplementary 
Appendix, available at NEJM.org). Patients were 
seen by a physiatrist or trial physician special-
izing in spinal care to provide medications and 
education, as well as assessment of the response 
to nonsurgical treatment on a 6-week basis for a 
minimum of 6 months.

Patients in the surgical group underwent mi-
crodiskectomy performed by a fellowship-trained 
spine surgeon using an open or minimal-access 
approach with loupe or microscope assistance. 
The procedure was performed as day surgery or 
with a one-night postoperative stay. No patient 
received instrumentation or fusion.

Outcomes

All outcomes were assessed at baseline, 6 weeks, 
3 months, 6 months, and 1 year after enroll-
ment. The primary outcome was the leg-pain 
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intensity score on the visual analogue scale 
(ranging from 0 to 10, with higher scores indi-
cating a greater intensity of pain) at 6 months 
after randomization.Secondary outcomes, which 
were analyzed at 6 months and 12 months, were 
a combination of intensity and frequency of leg 
pain and back pain on the visual analogue scale; 
scores on the Oswestry Disability Index (ODI, 
ranging from 0 to 100, with higher scores indi-
cating more severe disability)10; scores on the 
Physical Component Summary (PCS) and Mental 
Component Summary (MCS) of the 36-Item 
Short-Form General Health Survey (SF-36) (stan-
dardized mean [±SD] of 50±10 determined with 
the use of norm-based scoring relative to the 
2000 Canadian population standardized scores, 
with higher scores indicating a better quality of 
life)11; employment status; and satisfaction with 
treatment.12 For employment status, the “unem-
ployed” category included students and those 
who were receiving disability payments. Surgery-
related adverse events were documented. For 
patients in the nonsurgical group who crossed 
over to undergo surgery, outcome measures were 
obtained at the same predefined time points 
postoperatively.

Statistical Analysis

The null hypothesis was that there would be no 
significant between-group difference in the mean 
score for leg-pain intensity at 6 months. A sample 
size of 15 patients in each trial group was calcu-
lated for the primary outcome on the basis of an 
alpha level of 0.05, a beta level of 0.80, a stan-
dard deviation of 1.9, and a minimal clinically 
important difference of 2 on the pain scale.3 
Since the score on the ODI was an important 
secondary outcome measure, we increased the 
sample size to 64 patients in each group on the 
basis of a standard deviation of 20 and a mini-
mal clinically important difference of 10.5 We 
chose the standard deviations for the sample-
size estimate from previous trials of treatments 
for sciatica with lumbar disk herniation.3 All the 
analyses were performed according to the inten-
tion-to-treat principle with SPSS software, ver-
sion 25. A P value of less than 0.05 was consid-
ered to indicate statistical significance.

The primary outcome analysis used a mixed 
model of longitudinal regression for repeated 
measures that accounted for the correlation (on 
the assumption of compound symmetry) among 

the outcome scores for the same patient. The 
adjusted mean difference in the primary out-
come was tested at the 6-month follow-up. Fixed 
effects were the trial group, the postoperative 
visit as a categorical variable, and the interaction 
between trial group and visit. The leg-pain score 
at baseline was included as a covariate. Similar 
analyses were applied to the secondary outcomes 
with pairwise comparisons between groups at 
6 months and 12 months. For binary outcomes, 
generalized estimating equations were used to 
fit repeated-measures logistic-regression models. 
There was no adjustment for multiple testing of 
secondary outcomes, and these results are pre-
sented only as point estimates with unadjusted 
confidence intervals, from which no definite 
clinical inferences can be made. An interim 
analysis was conducted when 50% of the pa-
tients had been enrolled to ensure safety and no 
protocol violations. No statistical adjustment was 
made for this analysis.

We performed post hoc sensitivity analyses 
for missing data using multiple imputation and 
inclusion of covariates associated with baseline 
and missing values at 6 months with the same 
mixed-model approach. (Details are provided in 
the Supplementary Appendix.)

R esult s

Patients

A total of 790 patients were screened, and 376 
met the eligibility criteria as determined by the 
initial telephone interview (Fig. 1). An additional 
208 patients were determined to be ineligible at 
the screening visit. The majority of the patients 
who were excluded no longer had radicular 
symptoms (53%) or did not have an L4–L5 or 
L5–S1 posterolateral disk herniation on MRI 
(34%). Forty eligible patients declined to partici-
pate in the trial at the screening visit. Thus, 128 
patients underwent randomization, with 64 as-
signed to the surgical group and 64 to the non-
surgical group. For the primary outcome assess-
ment at 6 months, the follow-up rate was 80% in 
the surgical group and 84% in the nonsurgical 
group; at 12 months, the corresponding rates of 
follow-up were 80% and 73%.

The baseline demographic and preoperative 
data are shown in Table  1 and Table S2. The 
mean age of the study population was 38 years, 
41% were female, and the disk herniation was 
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376 Were included in screening visit
to assess eligibility

790 Patients were assessed for eligibility
by telephone interview

414 Were ineligible for screening visit
40 Had MRI that did not match clinical symptoms

or bilateral radiculopathy
20 Had undergone previous surgery
9 Had language barrier
4 Were pregnant or attempting to become pregnant

69 Had already exhausted nonsurgical treatment options
174 Had reduction in symptoms
98 Declined to participate in screening call

168 Were eligible

208 Were ineligible
18 Had symptoms for >13 mo
70 Had MRI that did not match clinical symptoms

or bilateral radiculopathy
1 Was pregnant or attempting to become pregnant
6 Had already exhausted nonsurgical treatment options

111 Had reduction in symptoms
2 Were not candidates for surgery

128 Were included and underwent
randomization

40 Declined to participate in trial

64 Were assigned to undergo surgery 64 Were assigned to nonsurgical care

59 Had data available at 6-wk follow-up
4 Missed visit
1 Withdrew

59 Had data available at 6-wk follow-up
5 Missed visit

51 Had data available at 3-mo follow-up
12 Missed visit
1 Withdrew

52 Had data available at 3-mo follow-up
10 Missed visit
2 Withdrew

51 Had data available at 6-mo follow-up
11 Missed visit
2 Withdrew

54 Had data available at 6-mo follow-up
8 Missed visit
2 Withdrew

51 Had data available at 12-mo follow-up
11 Missed visit
2 Withdrew

47 Had data available at 12-mo follow-up
15 Missed visit
2 Withdrew

64 Were included in the primary analysis
8 Did not undergo surgical treatment

1 Was not eligible owing to cardiac
event

7 Had reduction in symptoms

64 Were included in the primary analysis
22 Underwent surgical treatment

2 Underwent surgical treatment 
elsewhere at 8 wk after enrollment

20 Underwent surgery >6 mo after
enrollment
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most common at the L5–S1 level. The only sig-
nificant between-group difference was a higher 
rate of antidepressant use in the surgical group. 

The mean baseline score for leg-pain intensity 
was 7.7±2.0 in the surgical group and 8.0±1.8 in 
the nonsurgical group. The characteristics of the 
patients who missed the 6-month visit were 
similar to the characteristics of the rest of the 
cohort except that they were more likely to be 
smokers (61% vs. 39%).

Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.*

Characteristic
Surgical Group 

(N = 64)
Nonsurgical Group 

(N = 64)

Age — yr 38.0±8.3 37.1±11.9

Body-mass index† 27.1±5.6 27.4±10.5

Female sex — no. (%) 27 (42) 25 (39)

Receipt of workers’ compensation — no. (%) 4 (6) 2 (3)

Primary symptom — no. (%)

Leg pain 49 (77) 55 (86)

Back pain 3 (5) 3 (5)

Both 12 (19) 6 (9)

Neurologic symptom — no. (%)

Numbness 48 (75) 45 (70)

Tingling 32 (50) 30 (47)

Weakness 15 (23) 13 (20)

Any neurologic deficit — no. (%)

Asymmetric decrease in reflexes 36 (56) 27 (42)

Asymmetric decrease in sensory response 41 (64) 37 (58)

Asymmetric weakness in motor response 20 (31) 19 (30)

Type of disk herniation — no. (%)

Protruding 14 (22) 9 (14)

Extruded 46 (72) 47 (73)

Sequestered 6 (9) 10 (16)

Disk herniation level — no. (%)

L4–L5 17 (27) 20 (31)

L5–S1 47 (73) 44 (69)

Pain-intensity score‡

Leg 7.7±2.0 8.0±1.8

Back 6.7±2.6 6.5±2.8

Oswestry Disability Index§ 49.7±15.8 50.2±15.9

SF-36 score¶

Physical Component Summary 26.4±7.6 25.3±6.7

Mental Component Summary 36.0±13.8 36.2±12.4

*	�Plus–minus values are means ±SD. Patients could have more than one herniation type or neurologic symptom.
†	�The body-mass index is the weight in kilograms divided by the square of the height in meters.
‡	�Scores for the intensity of leg and back pain range from 0 to 10, with higher scores indicating more severe symptoms.
§	� Scores on the Oswestry Disability Index range from 0 to 100, with higher scores indicating worse disability and pain.
¶	�Scores on the components of the 36-Item Short-Form General Health Survey (SF-36) are based on normative data and 

have a mean (±SD) of 50±10, with higher scores indicating a better quality of life.

Figure 1 (facing page). Enrollment, Randomization,  
and Follow-up.
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Of the 64 patients in the surgical group, 56 
underwent the procedure a median of 3.1 weeks 
after enrollment. Seven patients cancelled sur-
gery because of a reduction in symptoms. One 
patient had cardiac arrhythmia and was unable 
to have surgery. As compared with the patients 
who underwent surgery, these 8 patients had 
baseline symptoms for a shorter duration 
(5.8±1.5 months vs. 8.0±2.7 months), had better 
physical functioning (PCS score, 31.6±8.4 vs. 
25.6±7.2), and had less disability (ODI score, 
39.3±16.7 vs. 51.2±15.2) (Table S3).

Of the 64 patients who received nonsurgical 
care, 22 (34%) crossed over to undergo surgery 
at a median of 11 months (range, 2 to 25) after 
enrollment. Two of these patients underwent 
surgery at another facility 2 months after enroll-
ment and were lost to follow-up thereafter. 
Hence, 62 patients (97%) in the nonsurgical 
group were continuing to receive nonsurgical 
care at 6 months. At baseline, the 22 patients 
who underwent surgery after the failure of non-
surgical treatment were younger than those who 
underwent the assigned surgery (33.1±10.5 years 
of age vs. 37.7±8.0 years of age) and were less 
likely to have an asymmetrical decrease in re-
flexes (27% vs. 57%) (Table S3).

Outcomes

At 6 months, the score for leg-pain intensity was 
2.8±0.4 in the surgical group and 5.2±0.4 in the 
nonsurgical group (difference, 2.4; 95% confi-
dence interval [CI], 1.4 to 3.4; P<0.001) (Table 2). 
Secondary outcomes were generally in the same 
direction as the primary outcome. At 1 year, the 
leg-pain intensity score was 2.6±0.4 in the surgi-
cal group and 4.7±0.4 in the nonsurgical group; 
the ODI score was 22.9±2.3 and 34.7±2.4, re-
spectively. The absence of a prespecified plan for 
adjustment for multiple comparisons does not 
allow for clinical inferences from secondary 
outcomes (Table S4).

Patients in the two groups had a reduction in 
symptoms at the 6-month follow-up visit (Fig. 2 
and Fig. S1). Sensitivity analyses for missing 
data were similar in direction to the results of 
the primary analysis (Tables S5 and S6).

Adverse Events

In the intention-to-treat analysis, the percentage 
of patients who reported one or more adverse 

events related to surgery was similar in the two 
groups: 6% in the surgical group and 8% in the 
nonsurgical group who crossed over to undergo 
surgery (Table 3). Superficial wound infection 
and postoperative new-onset neuropathic pain 
were the most common adverse events. One pa-
tient in the surgical group underwent a repeat 
procedure for recurrent disk herniation 250 days 
after the index procedure.

Discussion

In our single-center trial involving patients with 
sciatica lasting 4 to 12 months caused by lumbar 
disk herniation at the L4–L5 or L5–S1 level, sur-
gery resulted in less leg pain at 6 months than 
nonsurgical treatment. Randomized trials have 
shown a beneficial treatment effect for surgery 
over conservative care in the first 6 months 
among patients with lumbar disk herniation. 
However, in some randomized trials, the pa-
tients had symptoms for a shorter duration than 
the minimum of 4 months required for entry in 
our trial.2-5,13,14

One trial, which included only patients with 
a history of 6 to 12 weeks of severe sciatica, 
showed that the benefit of early surgery was no 
longer different between the surgical group and 
the nonsurgical group by 6 months.2,3 Another 
trial involving patients with radicular pain last-
ing 6 to 12 weeks showed no difference in out-
comes between the surgical group and the non-
surgical group at 6 weeks.4 In SPORT (Spine 
Patient Outcomes Research Trial),5 which recruit-
ed a majority of patients who had symptoms 
lasting less than 6 months, investigators found 
a significant advantage of surgery over nonsur-
gical care in the as-treated analysis. In our trial, 
we found that the treatment effect for secondary 
outcome measures (e.g., back pain and physical 
functioning) at both 6 months and 12 months 
were in the same direction as the primary out-
come, but a formal analysis was not possible 
because the original statistical plan made no 
accommodation for multiple comparisons.

The decision about whether to recommend 
diskectomy or nonsurgical treatment in this 
population is controversial because a longer du-
ration of symptoms has been correlated with a 
poorer outcome associated with lumbar diskec-
tomy in some studies.15-19 However, patients may 

The New England Journal of Medicine 
Downloaded from nejm.org by LUIGI GRECO on March 21, 2020. For personal use only. No other uses without permission. 

 Copyright © 2020 Massachusetts Medical Society. All rights reserved. 



n engl j med 382;12  nejm.org  March 19, 2020 1099

Surgery versus Conservative Care for Sciatica

prefer to avoid surgery if they think that nonsur-
gical treatment could be successful or if they 
anticipate a risk from surgery.20 In a post hoc 
analysis of SPORT data, a symptom duration of 
6 months or more was associated with a worse 
outcome than a shorter duration after either 
surgical or nonsurgical treatment.19 Other studies 
have shown that patients who were waiting to 
undergo surgery for 12 weeks or more had worse 
pain 6 months after surgery than those who had 
a shorter waiting period.16

The prolonged waiting time to see a surgeon 

in the Canadian health care system was an op-
portunity to minimize the crossover effect, since 
only 2 patients underwent surgery within 6 months 
after enrollment in our trial. By design, the pa-
tients in the nonsurgical group received standard-
ized treatment by a designated separate trial 
physician who would not provide surgical care. 
Such patients remained on the surgeon’s waiting 
list for surgical consultation, which occurred ap-
proximately 6 months after enrollment. A strength 
of this trial is that the nonsurgical cohort re-
ceived standardized treatment. Patients were ex-

Table 2. Primary and Secondary Outcomes.*

Outcome Surgical Group Nonsurgical Group Difference (95% CI)

No. of 
Patients Value

No. of 
Patients Value

Primary outcome

Intensity score for leg pain at 6 mo† 51 2.8±0.4 54 5.2±0.4 2.4 (1.4 to 3.4)

Secondary outcomes‡

Intensity score for leg pain at 12 mo 51 2.6±0.4 54 4.7±0.4 2.1 (1.1 to 3.2)

Oswestry Disability Index

At 6 mo 51 22.8±2.3 54 33.7±2.3 10.9 (4.5 to 17.2)

At 12 mo 51 22.9±2.3 47 34.7±2.4 11.8 (5.3 to 18.3)

Score on SF-36 Physical Component Summary

At 6 mo 51 40.6±1.3 54 35.1±1.2 −5.5 (−8.9 to −2.0)

At 12 mo 51 42.8±1.3 47 34.1±1.3 −8.7 (−12.2 to −5.1)

Score on SF-36 Mental Component Summary

At 6 mo 51 48.6±1.6 54 42.2±1.6 −6.4 (−10.8 to −1.9)

At 12 mo 51 48.1±1.6 47 42.3±1.6 −5.7 (−10.3 to −1.2)

Intensity score for back pain

At 6 mo 51 3.0±0.3 54 4.9±0.3 1.9 (1.0 to 2.9)

At 12 mo 51 3.2±0.3 47 5.1±0.3 1.9 (0.9 to 2.8)

Satisfaction with treatment (%)

At 6 mo 51 92.0±3.9 52 71.4±6.3 −20.6 (−43.4 to 2.2)

At 12 mo 51 89.9±4.3 47 71.4±6.6 −18.5 (−43.0 to 6.0)

Employed (%)

At 6 mo 51 80.0±5.8 53 64.2±7.5 −15.8 (−45.4 to 13.8)

At 12 mo 51 78.7±6.0 46 62.0±7.9 −16.7 (−47.7 to 14.3)

*	�Plus–minus values are means ±SE. Means are derived from mixed-model repeated-measures analysis. The dependent variable was the score 
at each predetermined time point. Fixed effects included the baseline score, treatment, and time. Time was treated as a categorical variable. 
The patient was included in the model as a random effect. A compound symmetry covariance matrix was used to model the within-patient 
variance–covariance errors. Percentages are derived from longitudinal logistic-regression models fitted with the use of generalized estimat-
ing equations. CI denotes confidence interval.

†	�P<0.001 for the between-group difference in the primary outcome.
‡	�Because of the lack of a plan for adjustment for multiple comparisons, the secondary outcomes are presented as point estimates with unad-

justed 95% confidence intervals and cannot be used for clinical inferences.
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cluded if they had already been treated with epi-
dural spinal injections or active exercise-based 
physiotherapy, since these treatments were com-
ponents of the treatment provided to the non-
surgical group (Table S1).

Our trial had crossovers between the two treat-
ment groups. Although the trial was designed to 
minimize the delay in surgery, 7 patients in the 
surgical group had a reduction in symptoms and 
thus did not undergo the procedure, and surgery 
was contraindicated in 1 patient. These patients 
had symptoms for a shorter duration, better 
physical functioning, and less disability than 
others in the surgical group. In the nonsurgical 
group, 2 of 22 patients who ultimately crossed 
over underwent surgery before the 6-month trial 
visit because of intractable sciatic pain. These 
patients were lost to follow-up, so 62 patients 
(97%) actually had nonsurgical care for 6 months. 
In SPORT, 30% of the patients in the nonsur
gical group crossed over to undergo surgery 
3 months into the trial,5 and 64% of the patients 
crossing over to surgery in another trial14 did so 
within 3 months.

Our trial has several limitations. First, there 
was a potential for selection bias, since both the 
trial surgeons and patients might have been less 
inclined to pursue nonsurgical care if they had 
severe sciatica.20 This bias was minimized by the 
fact that patients did not have the option of un-
dergoing surgery outside of this trial at our 
center, a factor that may explain why only a few 
patients declined to participate in the trial at the 
time of recruitment. Second, our trial was con-
ducted in a single center, which limits its gener-
alizability. Third, up to 20% of the data for the 
primary outcome assessment were missing. Thus, 
multiple imputation was used, and the main 
results were in the same direction as the pri-
mary outcome analysis.

We found that patients who underwent sur-
gery for sciatica lasting 4 to 12 months caused 
by lumbar disk herniation had a greater reduc-
tion in pain at 6 months than those who re-
ceived conservative treatment. Nine patients had 

Figure 2 (facing page). Primary and Secondary Outcomes 
at Each Follow-up Visit through 1 Year.

At baseline, the data points represent the observed 
means or percentages of patients in the surgical group 
and the nonsurgical group, whereas the data points on 
the plot lines represent the estimated means based on 
a mixed-effects model after adjustment for the baseline 
value. The I bars denote 95% confidence intervals. Be-
cause of the lack of a plan for adjustment for multiple 
comparisons, the secondary outcomes are presented as 
point estimates with unadjusted 95% confidence inter-
vals and cannot be used for clinical inferences. Panel A 
shows the leg-pain intensity scores over time, with the 
6-month visit as the primary outcome. Secondary out-
comes were scores on the visual analogue scale for 
back-pain intensity (Panel B), the score on the Oswestry 
Disability Index (Panel C), scores on the 36-Item Short-
Form General Health Survey (SF-36) Physical Compo-
nent Summary (Panel D) and Mental Component Sum-
mary (Panel E), the percentage of patients satisfied with 
treatment (Panel F), and the percentage of patients who 
were employed (Panel G). Scores for the intensity of 
leg and back pain range from 0 to 10, with higher scores 
indicating more severe symptoms. Scores on the Os-
westry Disability Index range from 0 to 100, with high-
er scores indicating worse disability and pain. Mean 
summary scores on the SF-36 components are based 
on normative data and have a mean (±SD) of 50±10, 
with higher scores indicating a better quality of life.

Table 3. Surgery-Related Adverse Events at 1 Year.*

Adverse Events
Surgical 
Group

Nonsurgical 
Group

Intention-to-treat analysis

No. of patients 64 64

No. of patients with at least 1 event (%) 4 (6) 5 (8)

No. of events (event rate) 5 (0.08) 6 (0.09)

As-treated analysis

No. of patients 56 22

No. of patients with at least 1 event (%) 4 (7) 5 (23)

No. of events (event rate) 5 (0.09) 6 (0.27)

Adverse events — no.

Dural tear 0 1

Superficial wound infection 2 1

Nerve-root injury 0 1

Postoperative adjacent level condition 0 1

New-onset postoperative neuropathic pain 1 2

Recurrent herniation after surgery†

No further surgery performed 1 0

Revision surgery performed 1 0

*	�A total of 56 of 64 patients in the surgical group actually underwent surgery, 
and 22 of 64 patients in the nonsurgical group crossed over to undergo sur-
gery. Of these 22 patients, 20 underwent surgery more than 6 months after 
enrollment and so were included in the primary analysis.

†	�Recurrent herniation refers to a herniation on the same side and level as the 
primary herniation.
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adverse events associated with surgery, and one 
patient underwent repeat surgery for recurrent 
disk herniation.
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with the full text of this article at NEJM.org.

Supported by a grant from the Physicians’ Services Incorpo-
rated Foundation.

No potential conflict of interest relevant to this article was 
reported.

Disclosure forms provided by the authors are available with 
the full text of this article at NEJM.org.

References
1.	 Bendo JA, Awad JN. Lumbar disk her-
niation. In: Spivak JM, Connolly PJ, eds. 
Orthopaedic knowledge update: spine 3. 
Rosemount, IL:​ American Academy of Or-
thopaedic Surgeons, 2006:​289-97.
2.	 Peul WC, van den Hout WB, Brand R, 
Thomeer RTWM, Koes BW. Prolonged 
conservative care versus early surgery in 
patients with sciatica caused by lumbar 
disc herniation: two year results of a ran-
domised controlled trial. BMJ 2008;​336:​
1355-8.
3.	 Peul WC, van Houwelingen HC, van 
den Hout WB, et al. Surgery versus pro-
longed conservative treatment for sciati-
ca. N Engl J Med 2007;​356:​2245-56.
4.	 Osterman H, Seitsalo S, Karppinen J, 
Malmivaara A. Effectiveness of microdis-
cectomy for lumbar disc herniation: a 
randomized controlled trial with 2 years 
of follow-up. Spine (Phila Pa 1976) 2006;​
31:​2409-14.
5.	 Weinstein JN, Tosteson TD, Lurie JD, 
et al. Surgical vs nonoperative treatment 
for lumbar disk herniation: the Spine Pa-
tient Outcomes Research Trial (SPORT): a 
randomized trial. JAMA 2006;​296:​2441-
50.
6.	 Atlas SJ, Tosteson TD, Blood EA, 
Skinner JS, Pransky GS, Weinstein JN. The 
impact of workers’ compensation on out-
comes of surgical and nonoperative ther-
apy for patients with a lumbar disc her-
niation: SPORT. Spine (Phila Pa 1976) 
2010;​35:​89-97.
7.	 Atlas SJ, Tosteson TD, Hanscom B, et 

al. What is different about workers’ com-
pensation patients? Socioeconomic pre-
dictors of baseline disability status 
among patients with lumbar radiculopa-
thy. Spine (Phila Pa 1976) 2007;​32:​2019-
26.
8.	 Poitras S, Rossignol M, Dionne C, et 
al. An interdisciplinary clinical practice 
model for the management of low-back 
pain in primary care: the CLIP Project. 
BMC Musculoskelet Disord 2008;​9:​54.
9.	 Chou R, Qaseem A, Snow V, et al. Di-
agnosis and treatment of low back pain: a 
joint clinical practice guideline from the 
American College of Physicians and the 
American Pain Society. Ann Intern Med 
2007;​147:​478-91.
10.	 Fairbank JC, Pynsent PB. The Oswes-
try Disability Index. Spine (Phila Pa 1976) 
2000;​25:​2940-52.
11.	 Grevitt M, Khazim R, Webb J, Mulhol-
land R, Shepperd J. The Short form-36 
Health Survey Questionnaire in spine sur-
gery. J Bone Joint Surg Br 1997;​79:​48-52.
12.	Hopman WM, Towheed T, Anastassi-
ades T, et al. Canadian normative data for 
the SF-36 Health Survey. CMAJ 2000;​163:​
265-71.
13.	 Weinstein JN, Lurie JD, Tosteson TD, 
et al. Surgical versus nonoperative treat-
ment for lumbar disc herniation: four-
year results for the Spine Patient Out-
comes Research Trial (SPORT). Spine 
(Phila Pa 1976) 2008;​33:​2789-800.
14.	 Buttermann GR. Treatment of lumbar 
disc herniation: epidural steroid injection 

compared with discectomy: a prospective, 
randomized study. J Bone Joint Surg Am 
2004;​86:​670-9.
15.	 Kreiner DS, Hwang SW, Easa JE, et al. 
An evidence-based clinical guideline for 
the diagnosis and treatment of lumbar 
disc herniation with radiculopathy. Spine 
J 2014;​14:​180-91.
16.	 Quon JA, Sobolev BG, Levy AR, et al. 
The effect of waiting time on pain inten-
sity after elective surgical lumbar discec-
tomy. Spine J 2013;​13:​1736-48.
17.	 Ng LCL, Sell P. Predictive value of the 
duration of sciatica for lumbar discecto-
my: a prospective cohort study. J Bone 
Joint Surg Br 2004;​86:​546-9.
18.	Nygaard OP, Kloster R, Solberg T. Du-
ration of leg pain as a predictor of out-
come after surgery for lumbar disc her-
niation: a prospective cohort study with 
1-year follow up. J Neurosurg 2000;​92:​
Suppl:​131-4.
19.	 Rihn JA, Hilibrand AS, Radcliff K, et 
al. Duration of symptoms resulting from 
lumbar disc herniation: effect on treat-
ment outcomes: analysis of the Spine Pa-
tient Outcomes Research Trial (SPORT). J 
Bone Joint Surg Am 2011;​93:​1906-14.
20.	 Lurie JD, Berven SH, Gibson-Cham-
bers J, et al. Patient preferences and ex-
pectations for care: determinants in pa-
tients with lumbar intervertebral disc 
herniation. Spine (Phila Pa 1976) 2008;​33:​
2663-8.
Copyright © 2020 Massachusetts Medical Society.

ARTICLE METRICS NOW AVAILABLE

Visit the article page at NEJM.org and click on Metrics to view comprehensive and 
cumulative article metrics compiled from multiple sources, including Altmetrics. 

NEJM.org/about-nejm/article-metrics.

The New England Journal of Medicine 
Downloaded from nejm.org by LUIGI GRECO on March 21, 2020. For personal use only. No other uses without permission. 

 Copyright © 2020 Massachusetts Medical Society. All rights reserved. 


