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Abstract
Background  Previous lumbar spine surgery is a frequent exclusion criterion for studies evaluating lumbar surgery outcomes. 
In real-life clinical settings, this patient population is important, as a notable proportion of patients evaluated for lumbar 
spine surgery have undergone prior lumbar surgery already previously. Knowledge about the long-term outcomes after 
microdiscectomy on patients with previous lumbar surgery and how they compare to those of first-time surgery is lacking.
Methods  The original patient cohort for screening included 615 consecutive patients who underwent surgery for lumbar disc 
herniation, with a median follow-up time of 18.1 years. Of these patients, 89 (19%) had undergone lumbar spine surgery prior 
to the index surgery. Propensity score matching (based on age, sex, and follow-up time) was utilized to match two patients 
without prior surgery with each patient with a previous surgery. The primary outcome measure was the need for further 
lumbar spine surgery during the follow-up period, and the secondary outcome measures consisted of present-time patient-
reported outcome measures (Oswestry Disability Index, EuroQol-5D) and present-time ability to carry out employment.
Results  Patients who received previous lumbar surgeries had a higher need for further surgery (44% vs. 28%, p = 0.009) and 
had a shorter time to further surgery than the propensity score-matched cohort (mean Kaplan–Meier estimate, 15.7 years vs. 
19.8 years, p = 0.008). Patients with prior surgery reported inferior Oswestry Disability Index scores (13.7 vs. 8.0, p = 0.036). 
and EQ-5D scores (0.77 vs. 0.86, p = 0.01). In addition, they had a higher frequency of receiving lumbar spine-related dis-
ability pensions than the other patients (12% vs. 1.9%, p = 0.01).
Conclusions  Patients with previous lumbar surgery had inferior long-term outcomes compared to patients without prior 
surgery. However, the vast majority of these patients improved quickly after the index surgery. Furthermore, the difference 
in the patients’ reported outcomes was small at the long-term follow-up, and they reported high satisfaction with the results 
of the study surgery. Hence, surgery for these patients should be considered if surgical indications are met, but special care 
needs must be accounted for when deliberating upon their indications for surgery.

Keywords  Lumbar disc herniation · Microdiscectomy · Revision surgery · Long-term outcome · Oswestry Disability 
Index · EuroQol-5D

Introduction

Lumbar disc herniation frequently presents with lower back 
and radicular pain [9]. Although conservative management 
is the preferred initial treatment option [22], surgical treat-
ment has become more frequent; the number of lumbar 

spine surgeries performed rose rapidly in the 1990s [25] and 
continued to increase in subsequent decades [12, 23]. This 
trend has been fueled by advances in mini-invasive surgical 
techniques such as microdiscectomy and endoscopic discec-
tomy [4], as well as positive results from randomized studies 
showing the efficacy [1, 19, 26] and cost-effectiveness of 
surgical treatment [14].

However, patients with a prior history of lumbar surgery 
have been regularly excluded from studies on the treatment 
effects of surgery for lumbar disc herniation [1, 19, 26]. 
This is justified on the basis that the inclusion of patients 
with prior surgery would increase the heterogeneity of the 
patient cohort. Consequently, there is a lack of studies that 
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report the outcomes for patients with prior lumbar surgery, 
even though in real-life clinical settings, patients with prior 
history of lumbar surgery are frequent as 25% of patients 
undergo further surgery by 10 years [2].

Only a few studies have directly compared the outcome 
of first-time surgery to revision surgery. A 27-patient series 
with 41-month follow-up found that the improvement after 
surgery was similar [18], and in a 16-patient series of con-
tralateral recurrent lumbar disc herniation, the patients 
with previous surgery had inferior recovery of back pain 
at six-months but the two-years both groups and similar 
outcome [7]. However, a larger register study reported that 
patients with previous surgery have inferior outcome in 
12-month follow-up [27]. In our best knowledge, no stud-
ies have reported long-term outcomes of microdiscectomy 
on patients with previous lumbar surgery. However, under-
standing the long-term outcome is essential, especially 
when treating younger patients, as they have long lives and 
working careers ahead of them.

Our previous studies with a young adult patient cohort 
showed that patients who undergo first-time surgery for 
lumbar disc herniation have favorable long-term outcomes 
[20], and their health-related quality of life is comparable 
to that of the general population nearly two decades after 
index surgery [21]. As is customary, we excluded patients 
with previous surgeries from these studies, but here we aim 
to compare and contrast the results for patients with previ-
ous lumbar surgeries to propensity-matched controls without 
such histories in order to have a more “real-life" understand-
ing of the long-term prognosis for these patients and thus 
be able to offer better consultation and knowledge to the 
patients we treat in everyday practice.

Methods

Patient cohort

The original screened patient cohort included 615 consecutive 
patients who underwent surgery for radiologically confirmed 
lumbar disc herniation in the Department of Neurosurgery at 
Helsinki University Hospital from 1990 to 2005. The patients 
were screened from the registry of all procedures conducted 
in the Department between 1990 and 2005 by searching for 
all adult patients under 40-years old with surgery conducted 
with the diagnose code M51.1 (radiculopathy due to lumbar 
disc herniation). Additionally, further searches were done with 
the procedure codes for removal of lumbar disc herniation. A 
chart review was conducted to confirm eligibility. The inclu-
sion criteria were surgery for a radiologically confirmed lum-
bar disc herniation, an age between 18 and 40 years at the time 
of the current surgery, and a history of previous lumbar spine 
surgery. Patients whose symptoms were caused by conditions 

other than lumbar disc herniation, such as tumor or trauma, 
were excluded. Patients with simultaneous lumbar spine ste-
nosis were included if the main indication for the surgery was 
herniated lumbar disc. For the controls, the inclusion criteria 
were identical, aside from no previous lumbar spine surgery. 
The study protocol was approved by the ethics committee of 
Helsinki University Hospital prior to its initiation and is sum-
marized in Fig. 1.

The standard surgical procedure conducted was micro-
discectomy I.e. sequestectomy. The sequesterectomy was 
performed with a minimally invasive approach. Only the her-
niated portion of the disc was removed, and removal of the 
lumbar disc material otherwise was avoided. Bony structures 
were decompressed only if necessary for obtaining adequate 
access to the spinal canal or for concurrent microdecompres-
sion of spinal stenosis. No patient in this series underwent 
stabilization by fusion in the index surgery. Types and propor-
tions of surgical techniques used are listed in Table 1.

Data collection

Patient baseline characteristics, such as age, gender, body 
mass index at the time of the index surgery, symptoms prior 
to surgery, and history of previous lumbar surgery, were 
acquired from medical records. The surgical reports were 
evaluated to record the duration of the surgery and possibly 
the surgical complications. The records of the hospital stay 
and the discharge report were accessed to evaluate short-term 
improvement. The improvement was retrospectively evalu-
ated with a 5-point Likert scale (5 = substantially improved, 
4 = slightly improved, 3 = the same, 2 = slightly declined, 
1 = substantially declined) [16]. The routine protocol at the 
time was to schedule a clinical follow-up visit for the patients 
at two to three months post-surgery. We used these reports 
to record the symptoms that persisted after surgery and to 
determine the clinical improvement score. The remainder of 
the patients’ medical records at Helsinki University Hospital 
were thoroughly examined to record any possible further lum-
bar surgeries during the follow-up period.

Afterwards, all patients who were presently living in 
Finland were sent a letter containing a consent form for 
participating in the questionnaire part of the study, as well 
as a general questionnaire on lifetime lumbar surgeries, 
satisfaction with surgery, and employment status. The 
questionnaire also included the Oswestry Disability Index 
(ODI) [10] and the EuroQol-5D (EQ-5D) survey [5]. A 
reminder letter was sent once to the patients who did not 
reply within three months.

Propensity score matching

To decrease the difference in baseline characteristics between 
the patient cohort with previous surgery and the cohort 
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without such procedures, propensity score matching was used 
[3]. The propensity score matching was conducted with the R 
package Matchit [13]. The method used was nearest neighbor 
matching, with a 2:1 ratio of patients without previous surgery 
to patients with previous surgery. The matched preoperative 
characteristics were age at the time of the index surgery, sex, 
and duration of the follow-up period.

The propensity score-matched patient cohort without pre-
vious surgery (PSM cohort) was compared to the rest of the 
patients in the originally-screened cohort without previous 
surgery to confirm that there was no significant difference 
between these groups. An analysis was conducted on the fol-
lowing variables: reoperation during the first 30 days, further 
surgery after 30 days, time to further surgery, lumbar fusion, 
spinal cord stimulator, symptom relief at discharge and at 
follow-up clinical visit, EQ-5D scores, and ODI scores.

Statistical methods

All statistical analyses were conducted using R (version 
4.0.1). The analyses were done by comparing patients with 
previous surgeries to the propensity score-matched patient 
cohort who did not receive such treatment. Continuous 
variables were analyzed with t-tests, and ANOVA was per-
formed if there were more than two dependent groups. The 
Levene test was run prior to the t-test to select the correct 
assumption of equality of variance. Ordinal variables were 
analyzed with the Wilcoxon rank sum test or Kruskal–Wallis 
test, depending on the number of dependent groups. Time to 
further surgery analyses were conducted with Kaplan–Meier 
estimates, and the difference between times to surgery was 
evaluated with the log-rank test.

Results

Patient demographics

The screened patient cohort included 615 patients, of whom 
89 (18%) had undergone lumbar spine surgery prior to the 
index surgery (Table 1). Seventy-two patients had received 
one previous lumbar surgery, 14 patients had received two, 
and three patients had undergone over two prior surgeries. 
The type of the surgical technique for previous surgery was 
unknown for 44% of patients. This was due to the patients 
who underwent the prior surgery at different hospital district 
or private clinic, and the surgical report was unavailable. Of 
the cases in which the type of the surgery could be identified, 
53% had been microdiscectomies, 26% open discectomies 
(without microscope), 15% nucleotomies, 4% explorations, 
and 2% microdecompressions. The median time from previ-
ous surgery was 2.7 years (IQR 4.6), and in 78% of the cases, 
the patient had previously undergone surgery at the same 
intervertebral level.

Before the propensity score matching, the patients in the 
cohort with previous surgery were older (median 33.9 vs. 
33.2), were less frequently female (34% vs. 40%), and had 
higher BMIs (mean 25.5 vs. 24.5) compared to all patients 
without previous surgery. After matching, the characteristics 
were well balanced (Table 1).

The index surgeries conducted were similar for both patient 
groups in the propensity score matched patient cohort. Of the 
patients with previous surgery, 97% underwent microdiscec-
tomy, 2% microdiscectomy and microdecompression, and 1% 
solely microdecompression. For the patients without previous 
surgery, the percentages were 96%, 3%, and 1%.

Fig. 1   Data gathering and propensity score matching protocol
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Short‑term recovery after surgery

The overall improvement evaluated with a 5-point Likert scale 
showed that at discharge, 87% of patients with a previous sur-
gery experienced improvement in their clinical conditions as 
measured on the Likert scale; however, they had less improve-
ment compared to the propensity score-matched control cohort 
(p < 0.001). Nevertheless, the patients with previous surgery 
continued to improve, and at the clinical follow-up (median of 
50 days after surgery), 92% of patients with previous surgery 
had improved, and there was no difference between the groups 
(p = 0.15) (Fig. 2). Similarly, as stratified according to symptom 
type, patients in both cohorts had significant reductions in back 

pain, leg pain, sensory disturbances, and motor weakness symp-
toms by the time of the clinical follow-up visit. There were no 
significant differences between the groups for the resolution of 
back pain (60% vs. 72%, p = 0.19 between cohorts), radiating leg 
pain (66% vs. 72%, p = 0.48), sensory disturbance (59% vs. 48%, 
p = 0.30), or motor weakness (65% vs. 55%, p = 0.58) (Fig. 3).

Further surgeries and time for further surgery

During the first 30 days after the index surgery, 3 patients 
(3.4%) with previous surgery prior to the index surgery 
underwent reoperation (Table 2) due to residual or re-her-
niation of the disc. The frequency of these early revisions 

Table 1   Patient baseline characteristics

1 Difference between the propensity score-matched patient cohort without previous surgery and the patient cohort with previous surgery
2 Difference between the patient cohort with previous surgery and the patients without previous surgery
3 Information on preoperative smoking was available for 429 patients
4 Weight and height were available for 584 patients

Previous  
surgery cohort

Propensity-matched 
patient cohort

p-value 1 All patients without 
previous surgery

p-value2

Number of patients 89 178 526
Age at the time of the surgery (years, median, IQR) 33.9 (7.6) 33.7 (7.3) 0.83 33.2 (7.6) 0.45
Gender 1 0.29

  Male 59 (66%) 117 (66%) 314 (60%)
  Female 30 (34%) 61 (34%) 212 (40%)

Smoker 3 18 (31%) 46 (37%) 0.51 133 (36%) 0.55
Body mass index4

  Mean (SD) 25.5 (4.2) 24.7 (3.3) 0.15 24.5 (3.5) 0.044
  < 18.5 0 (0%) 0 (0%) 6 (1.2%)
  18.5–24.9 46 (55%) 95 (57%) 291 (58%)
  25–30 25 (30%) 63 (38%) 172 (34%)
  30 +  13 (16%) 9 (5.4%) 31 (6.2%)

Duration of symptoms preoperatively 0.23 0.24
  Under 6 months 51 (57%) 96 (54%) 292 (56%)
  6 to 12 months 17 (19%) 50 (28%) 139 (26%)
  Over 12 months 21 (24%) 32 (18%) 95 (18%)

Previous lumbar surgery - −
  0 0 (0) − −
  1 72 (81%) − −
  2 14 (16%) − −
  3 or more 3 (3%) − −

Previous surgery on same intervertebral level 69 (78%) − −
Time from previous surgery (years, median, IQR) 2.7 (4.6) − −
Index surgery technique 0.88 0.94

  Microdiscectomy 86 (97%) 170 (96%) 503 (96%)
  Microdiscectomy and microdecompression 2 (2.3%) 6 (3.3%) 16 (3.0%)
  Only microdecompression 1 (1.1%) 2 (1.1%) 7 (1.3%)

Median follow-up period (years, IQR) 18.6 (5.7) 18.1 (5.4) 0.88 18.3 (6.5) 0.44
Age at the end of the follow-up (years, median, IQR) 53.7 (11.4) 53.6 (9.2) 0.84 53.0 (8.9) 0.83
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was similar in the propensity score-matched cohort (5.1%, 
p = 0.76). After excluding these very early revision surger-
ies, 39 patients (44%) in the patient cohort with previous 
surgery underwent further lumbar surgery during the fol-
low-up period, while 49 patients (28%) in the PSM cohort 
underwent further lumbar surgery (p = 0.009 between 
cohorts). Furthermore, patients with prior lumbar surgery 
had a shorter time to further surgery, with a Kaplan–Meier 
estimate of 15.7 years versus 19.8 years in the propensity-
matched controls (p = 0.008) (Fig. 4). Additionally, the 
patients with previous surgery underwent more extensive 
surgeries than the control cohort, as there was a trend of 
more lumbar fusion procedures (7.8% vs. 3.4%, p = 0.13) and 
significantly more spinal cord stimulator installments (6.7% 
vs. 0.6%, p = 0.006) during the follow-up period (Table 2). 

The results were similar when comparisons were made 
between the patients with previous surgery and all of the 
patients without previous surgery, including the patients in 
the propensity score-matched control cohort and those not 
included in it (Table 2).

Oswestry disability index and EuroQol‑5D

Patients were sent questionnaires after a median follow-up 
of 18 years. The patients with prior surgery reported higher 
ODI scores than the propensity-matched control patients 
without previous surgeries (13.7 vs. 8.0, p = 0.036). 
Patients with previous surgery also reported lower EQ-5D 
index scores than the controls (0.77 vs. 0.86, p = 0.01). In 
the EQ-5D dimension analysis, the patients with previous 

Fig. 2   Likert scores at discharge 
and at the short-term clinical 
follow-up visit for patients with 
previous lumbar surgery and 
propensity-matched control 
patients without prior surgery 
(Rating scale: 5 = substantially 
improved, 4 = slightly improved, 
3 = the same, 2 = slightly 
declined, 1 = substantially 
declined). The plot on the left 
shows the scores at discharge 
(n = 209), and the plot on the 
right shows the scores at the 
clinical follow-up at a median of 
50 days after surgery (n = 168)

Fig. 3   Rate of symptom relief 
after surgery at the short-term 
clinical follow-up at a median 
of 50 days after surgery. Figures 
A, B, C, and D present the relief 
of back pain, radiating leg pain, 
sensory disturbance, and motor 
weakness. The p-values show 
the differences in the resolu-
tion of symptoms between the 
patients with previous surgery 
and those without it
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surgery reported more problems in the mobility dimen-
sion (p = 0.02), as well as in the usual activities (p = 0.02) 
and pain dimensions (p = 0.008) (Fig. 5). There was no 
significant difference in the self-care (p = 0.33) or depres-
sion dimensions (p = 0.47). Additionally, there was a trend 
toward patients with previous surgery reporting a lower 
self-perceived quality of life on the EQ-VAS instrument 
(75.7 vs. 81.7, p = 0.092) (Fig. 5).

Working status, disability pensions, and satisfaction 
with surgery

The number of responding patients with previous lum-
bar surgery on disability pension was eight out of 50 

respondents (16%), while the disability pension rate was 
5.6% for the PSM cohort without previous lumbar surgery 
(Fig. 6). Patients with previous surgery had a higher fre-
quency of lumbar spine-related disability pensions than the 
PSM cohort (12% vs. 1.9%, p = 0.01). Overall, patients with 
prior surgery had a non-significantly lower employment rate 
(76% vs. 88%, p = 0.064) (Fig. 6).

However, of the patients with prior surgery, 88% reported 
being either very satisfied or somewhat satisfied with the 
surgery after a median of 18 years. This rate was similar to 
that reported by patients in the PSM cohort (91%, p = 0.44). 
Additionally, patients with previous surgery indicated that 
they would choose surgery again at a similar frequency as 
other patients (92% vs. 94%, p = 0.73).

Table 2   Further surgeries during the follow-up period

1 Difference between the propensity score-matched patient cohort without previous surgery and the patient cohort with previous surgery
2 Difference between the patient cohort with previous surgery and the patients without previous surgery
3 Excluding surgeries done during first 30 days after index surgery and spinal cord stimulator installments
4 Excluded lumbar surgeries for which the level was unknown

Previous 
surgery

Propensity-matched 
patient cohort

p-value1 All patients without 
previous surgery

p-value2

Number of patients 89 178 526
Reoperation within 30 days 3 (3.4%) 9 (5.1%) 0.76 21 (4.0%) 1
Another lumbar surgery during follow-up period3 39 (44%) 49 (28%) 0.009 134 (26%) < 0.001
Same level as index surgery4 28 (70%) 44 (80%) 0.33 111 (76%) 0.41
Number of lumbar spine operations after index surgery 0.01 0.001

  0 45 (51%) 123 (69%) 376 (72%)
  1 24 (27%) 38 (21%) 107 (20%)
  2 12 (14%) 9 (5.1%) 26 (4.9%)
  3 6 (6.7%) 4 (2.3%) 9 (1.7%)
  4 1 (1.1%) 2 (1.1%) 5 (1.0%)
  5 or more 1 (1.1%) 2 (1.1%) 3 (0.6%)

Lumbar fusion surgery during follow-up 7 (7.9%) 6 (3.4%) 0.13 18 (3.4%) 0.074
Spinal cord stimulator installment during follow-up 6 (6.7%) 1 (0.6%) 0.006 6 (1.1%) 0.003

Fig. 4   Time to further lumbar 
surgery for patients with previ-
ous lumbar surgery and patients 
without such procedures. A) 
All patients without previous 
lumbar surgery (blue, n = 525) 
vs. patients with previous 
lumbar surgery (red, n = 89). 
B) Propensity score-matched 
patient cohort without previous 
lumbar surgery (blue, n = 178) 
vs. patients with previous lum-
bar surgery (red, n = 89)
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Discussion

We evaluated the effect of previous lumbar surgery in a cohort of 
615 patients who underwent surgery for lumbar disc herniation 
prior to the age of 40 years. Of these patients, a high percentage 
(19%) had undergone prior lumbar surgery. This highlights the 
significance of this patient subpopulation in real-life clinical set-
tings. In this study, we investigated the long-term outcomes of 
these patients compared to those of patients who had not under-
gone any previous surgeries. The results showed that the patients 
with previous surgery had inferior long-term outcomes com-
pared to the other patients in the long term. Specifically, they 
had a higher need for further lumbar surgery (44% vs. 28%) and 
a shorter time to the next procedure during the follow-up period 
of 18 years. Additionally, nearly two decades after the index sur-
gery, while the patients with prior lumbar surgery reported lower 
ODI scores and EQ-index values, a higher proportion were on 
disability pensions due to back-related reasons than patients who 
underwent their first lumbar surgery.

We also observed a higher rate of further lumbar spine 
surgery for patients with previous surgery during the 

median 18-year follow-up period. This finding is in accord-
ance with earlier reports indicating that people who had 
lumbar disc surgery had a ten times higher rate of needing 
a new surgery for disc herniation than the general popula-
tion [6], and that patients who had any kind of prior lumbar 
surgery had a significantly higher number of reoperations 
after lumbar surgery in a short 4-year follow-up [8]. How-
ever, these studies were conducted in the era in which dis-
cectomies were conducted without the aid of microscope 
and were significantly more extensive than done nowadays. 
Surgical techniques have significantly changed in the past 
decades, and this study is the first study reporting long-term 
need for further surgery in patients with previous surgery 
conducted with the currently used surgical techniques.

In our study, patients with previous surgery also under-
went non-significantly more lumbar fusion surgeries 
(7.9% vs. 3.4%, p = 0.074) and significantly more spinal 
cord stimulator installment procedures (6.7% vs. 0.6%, 
p = 0.006) than the control patients. This could indicate 
that a small number of patients initially had more severe 
degenerative disc disorders, leading to additional and 

Fig. 5   EQ-5D answers for 
patients with and without previ-
ous lumbar surgery. The plot 
shows the answers for patients 
with previous lumbar surgery 
(n = 50) and for the propensity 
score-matched patient cohort 
without previous lumbar 
surgery (n = 108). * < 0.05. 
** < 0.01

Fig. 6   Comparison of employ-
ment status between the patients 
with previous lumbar surgery 
and the propensity score-
matched patient cohort without 
previous lumbar surgery at a 
median follow-up of 18 years 
after index surgery, presented as 
percentage (%) of patients who 
responded to questionnaires 
(n = 158)
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more extensive surgeries, or that they did not experience 
improvement after the first two surgeries and therefore 
underwent these procedures to aid their situation. It is 
likely that some patients in this subpopulation suffer from 
chronic lower back-related pain, and their outcomes are 
very different from those patients who experience signifi-
cant relief of symptoms after a second surgery.

The patients with prior surgery reported an increased 
rate of lower back-related disability compared to other 
patients (median 18 years after surgery). This was dem-
onstrated with the mean ODI score of 13.7 in the pre-
vious surgery group, which was 8.0 for control patients 
(p = 0.036). This result is similar to reports in previous 
studies that patients who undergo reoperation during the 
follow-up period report worse ODI scores [11, 15]. How-
ever, it has been proposed that ODI scores from 0 to 20 
correspond to minimal disability, and that patients with 
primary back pain have a mean score of 27, and patients 
with high chronic back pain have a score of 43 [10]; hence, 
the patients with prior surgery reported relatively low ODI 
scores. Functional outcomes can also be evaluated through 
working status. Although the patients with prior lumbar 
surgery had a higher rate of lumbar spine-related disability 
pensions (12% vs. 1.9%, p = 0.01), 76% of patients with 
prior surgery reported that they were employed.

Furthermore, the patients with prior surgery had a 
lower health-related quality of life, as measured by EQ-
index scores, than other patients (0.77 vs. 0.86, p = 0.01) at 
18 years after the index surgery. As the minimal clinically 
important difference for the index score has been reported 
to be 0.07 [24], there is a minor clinically significant quality 
of life difference between these groups. These findings con-
cur with previous studies, with notably shorter follow-up 
times, which have shown that patients who undergo revision 
surgery during the follow-up period have a lower health-
related quality of life compared to other patients [11, 17].

However, despite the inferior outcome, nearly 90% of 
patients with previous surgery experienced that their symp-
toms had improved at discharge after the index surgery. At 
the long-term follow-up, they reported high satisfaction with 
surgery, with nine out of ten patients indicating that they would 
undergo surgery again, even if they knew the result of their 
index surgery beforehand. These results were similar between 
the groups and suggest that patients with previous surgery con-
sider that having the option to undergo surgery is important 
if their symptoms fail to resolve with conservative treatment.

One of the strengths of this study was that we were able 
to contact every patient who still lived in Finland 18 years 
after the index surgery. However, the weakness of the study 
was that although we had excellent success in contacting the 
patients, 40% did not respond to the questionnaires. This 
could have introduced bias in the results if the decision to 
participate in the study was related to the outcome. However, 

there was no difference in the frequency of responses between 
patients with previous lumbar surgery and those without.

Conclusions

In conclusion, we found that patients with a history of previ-
ous lumbar surgery had inferior long-term outcomes com-
pared to patients without prior surgery. This was demonstrated 
by a higher need for further surgery during the follow-up 
period, slightly lower health-related quality of life scores, and 
higher ODI scores a median of 18 years after the index sur-
gery. However, the vast majority of patients with prior surgery 
experienced significant relief of symptoms after surgery, and 
they were as satisfied with the results of the surgery as the 
other patients. Furthermore, nine out of ten patients would 
undergo surgery again if given the choice; hence, surgery for 
these patients should be considered if a surgical indication 
is present, even though the expected outcome of the second 
surgery is slightly inferior to that of the first.
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The complete opening of the lateral recess and foraminotomy should 
be performed before reaching the herniated fragment of the disc. This 
practice allows for less inadvertent dural tear.
The experience with peripheral nerve surgery enabled us to detect quite 
a considerable percentage of peripheral nerve entrapment neuropathies, 
especially in recurrent disk herniations. The pattern of sensibility loss, 
distribution of pain and paresthesia along with Tinel sign should be mas-
tered on neurological examination to distinguish peripheral nerve from 
nerve root. Electrophysiologic testing are helpful in detecting entrap-
ment at peripheral sites. We found that patients with previous L5 root 
compression from disc herniation develop peroneal nerve entrapment 
and those with S1 root involvement are prone to develop tarsal tunnel 

syndrome. Once detected we treat peripheral nerve decompression with 
satisfactory result. When nerve root is the culprit nerve blocs under CT 
guidance should be considered in cases without motor deficit, but who 
present with important pain and paresthesia. Re-do surgery for disc 
herniation should be considered as last resort, for cases resistant to anes-
thetic blocks and/or in presence of imminent motor neurological deficit.
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