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Abstract

Purpose To study the long-term outcome of revision microdiscectomy after classic microdiscectomy for lumbosacral radicu-
lar syndrome (LSRS).

Methods Eighty-eight of 216 patients (41%) who underwent a revision microdiscectomy between 2007 and 2010 for MRI
disc-related LSRS participated in this study. Questionnaires included visual analogue scores (VAS) for leg pain, RDQ, OLBD,
RAND-36, and seven-point Likert scores for recovery, leg pain, and back pain. Any further lumbar re-revision operation(s)
were recorded.

Results Mean (SD) age was 59.8 (12.8), and median [IQR] time of follow-up was 10.0 years [9.0-11.0]. A favourable gen-
eral perceived recovery was reported by 35 patients (40%). A favourable outcome with respect to perceived leg pain was
present in 39 patients (45%), and 35 patients (41%) reported a favourable outcome concerning back pain. The median VAS
for leg and back pain was worse in the unfavourable group (48.0/100 mm (IQR 16.0-71.0) vs. 3.0/100 mm (IQR 2.0-5.0)
and 56.0/100 mm (IQR 27.0-74.0) vs. 4.0/100 mm (IQR 2.0-17.0), respectively; both p < 0.001). Re-revision operation
occurred in 31 (35%) patients (24% same level same side); there was no significant difference in the rate of favourable out-
come between patients with or without a re-revision operation.

Conclusion The long-term results after revision microdiscectomy for LSRS show an unfavourable outcome in the majority
of patients and a high risk of re-revision microdiscectomy, with similar results. Based on also the disappointing results of
alternative treatments, revision microdiscectomy for recurrent LSRS seems to still be a valid treatment. The results of our
study may be useful to counsel patients in making appropriate treatment choices.
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Introduction

Sciatica is a radiating pain in an area of the leg typically
served by one lumbar or sacral spinal nerve root and is gen-
erally caused by a herniated disc. If conservative treatment
fails, surgery of the herniated disc is a valid treatment option
[1]. Open microdiscectomy is the most widely used opera-
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tive treatment option for sciatica [2]. In a recent consecu-
tive cohort study, the results of microdiscectomy in terms of
long-term good outcome appeared to be inferior compared
to those in a randomized controlled trial (66% vs.79%). This
difference is possibly explained by more strict patient selec-
tion in RCTs [3, 4]. One of the reasons for an unsatisfactory
outcome can be a re-herniated disc at the same level and
the same side (true recurrence) causing recurrent sciatica.
In these cases, when conservative treatment fails again,
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revision microdiscectomy is often performed. The number
of patients who needed a lumbar re-operation for recurrent
sciatica was higher in a long-term cohort study than in a
randomized controlled trial (26 vs. 7-12%) [3, 4], showing
again the difference between a cohort of patients from a real-
world population versus a selection of patients from a RCT
[5]. A systematic review comparing outcomes of fusion ver-
sus repeat discectomy for recurrent lumbar disc herniation
showed that the results of revision microdiscectomy varied
between 69 and 86% good or excellent outcome [6, 7], but
the included studies were mostly small in sample size, had
relatively short follow-up, and all but one came from outside
of Europe. Furthermore, the long-term (10 years) results
are largely unknown. The objectives of this study, there-
fore, were to investigate the long-term outcome, including
functional scores, pain scores, and perceived recovery, in a
large consecutive cohort of patients who had undergone a
lumbar revision microdiscectomy more than 10 years earlier
for recurrent sciatica caused by an MR-proven, re-herniated
disc compressing the nerve root.

Methods
Study population

Between January 2007 and January 2010, 216 patients
underwent a (first) revision microdiscectomy for a lumbar
root nerve compression caused by an MR-proven lumbar disc
re-herniation in OLVG, a large community hospital and spi-
nal referral centre in the Amsterdam Metropolitan Area. Of
these 216 patients, 29 had died by 2018. Excluded were 23
patients whose medical data or proper address or telephone
number could not be retrieved, one patient who was termi-
nally ill, and one who had migrated. In 2018, the remain-
ing 162 patients were asked by telephone and/or by mail to
participate in the study, and when they agreed, a question-
naire with informed consent letter was sent. Seven patients
refused participation, and two patients who had difficulty
understanding the Dutch language were excluded. Sixty-five
patients did not respond despite a telephone reminder. The
remaining 88 patients who provided informed consent were
included for analysis (Fig. 1). The OLVG Institutional Medi-
cal Ethics Committee approved the study protocol.

Data collection

Age and gender were recorded from the responders and non-
responders. The other baseline characteristics (body mass
index (BMI), smoking, diabetes mellitus (DM), and level
of herniation) from the responders were recorded from the
original medical records and referral letters, as were the
follow-up period and whether there had been any further
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Number of patients with a revision microdiscectomy 2007-2010

N=216

29 patients died, 1 terminally ill, 1 migrated , 14 patients without data and
9 patients without proper address or telephone number.

N=162

7 patients refused to participate, 2 with language problems excluded

N=153

65 unreturned questionnaires

N=88

Fig. 1 Enrollment

re-operations (in the same hospital), and this was cross-
checked with the answers in the questionnaires.

The questionnaires included visual analogue scores
(VAS) for leg and back pain (line from 0 to 100 mm) [8]; a
Roland-Morris Disability Questionnaire (RDQ): a sciatica-
specific disability scale that measures functional status in
patients with pain in the leg or back (scores range from 0
to 23, with higher scores indicating worse functional sta-
tus) [9]; an Oswestry Low Back Disability Questionnaire of
which the Oswestry Disability Index (ODI) can be derived
(0-20% indicates minimal disability, 21-40%: moderate dis-
ability, 41-60%: severe disability, 61-80%: crippling back
pain, and 81-100% means these patients are either bed-
bound or have an exaggeration of their symptoms) [10]; a
RAND-36 measure of health-related quality of life [11]; and
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a seven-point Likert scale for a) general perceived recovery,
b) leg pain, and c) back pain, ranging from complete recov-
ery or no pain (1) to worse than ever (7). The questionnaires
also included questions about any lumbar re-operation(s)
(in the same hospital or elsewhere) and on the current use
of pain medication for leg or back pain.

The collected data were coupled to a unique identifica-
tion code and recorded in OpenClinica, a web-based soft-
ware tool designed to capture clinical study data, in agree-
ment with applicable regulations regarding privacy of study
subjects.

Surgical technique of the revision microdiscectomy

All patients were re-operated through the same 2.5-5-
cm midline incision via a unilateral or bilateral approach
under general or epidural anaesthesia in a jackknife posi-
tion by either one of four experienced neurosurgeons. All
procedures were carried out using a headlight and loupe
magnification (2.5-3x). A small partial re-laminotomy or
broadening of medial facetectomy was performed as needed.
The compressed nerve root was identified and carefully
mobilized out of scar tissue, and the re-herniated disc or
sequester was removed with rongeurs to free the nerve. Any
loose fragments were removed from the disc space to pre-
vent recurrent herniation, but no aggressive discectomy was
attempted. Incidental perioperative durotomy was closed
with 6/0 polypropylene sutures and/or with TachoSil®, or
a subcutaneous-derived fat graft. The wound was closed in
two layers, the skin with intra- or subcutaneous sutures.

Statistical analysis

Continuous variables were tested with the Shapiro—Wilk
test for normal distribution (values > 0.9 are considered as
normally distributed). Normally distributed continuous vari-
ables are represented as a mean with a standard deviation.
Continuous variables that are not normally distributed are
represented as a median with an interquartile range (IQR;
25-75%). Normally distributed variables were tested with
the Student’s  test, and data that were not normally distrib-
uted were tested with the Mann—Whitney U test. Categorical
variables were tested with the Fisher’s exact test. All Likert
scores were dichotomized into favourable (score 1 =com-
plete and 2 =nearly complete recovery) and unfavourable
outcome (score 3 =some recovery to score 7 =worse than
ever). Values of p <0.05 were considered statistically signifi-
cant. All data were exported from OpenClinica into Statisti-
cal Package for the Social Sciences Software (IBM SPSS
25; IBM Corp., Armonk, New York, USA) for statistical
analysis.

Results
Study population

The baseline characteristics of the responding patients are
presented in Table 1. The mean age (SD) of the patients was
59.8 years (12.8), and the median [IQR] time of follow-up
was 10 years [9.0-11.0]. The non-responding patients only
differed significantly in mean age (SD) (51.8 (12.5)), not in
gender.

Outcome scores

The median [IQR] VAS for leg pain for the whole group was
17.0/100 mm [3.0-52.0], for back pain was 31.0/100 mm
[4.0-60.0], the mean (SD) total score of the RDQ was 9.0
(6.9), and for the Oswestry was 27.3 (22.3). The complete
data, including the results for all domains of the RAND-36,
are presented in Tables 2, 3, and 4.

A favourable outcome in terms of general perceived
recovery (scores 1 and 2 on the seven-point Likert scale
for recovery, data available for n =86 was reported by 35
patients (40%) (Table 2.).

A favourable outcome with respect to perceived leg
pain (data available for n=86) was present in 39 patients
(45%) (Table 3). Thirty-five patients (41%) reported a
favourable outcome concerning back pain (data available
for n=_86) (Table 4).

The median [IQR] VAS for leg and back pain was
significantly worse in the unfavourable outcome group
(48.0/100 mm [16.0-71.0] vs. 3.0/100 mm [2.0-5.0] and
56.0/100 mm [27.0-74.0] vs. 4.0/100 mm [2.0-17.0],
respectively; both p <0.001) (Table 2.).

Table 1 Baseline characteristics of 88 patients who underwent a revi-
sion microdiscectomy for recurrent lumbar root nerve compression

Clinical characteristic

Mean age in years (SD) 59.8 (12.8)
Female, n (%) 38 (43)
Mean BMI* (SD) 26.5 (4.3)
Active smoker T, n (%) 33 (39)

Median follow-up in years [IQR] 10.0 [9.0-11.0]

DM %, n (%) 5 (6)
Level of herniation (%)

L2-L3 -
L3-L4 7
L4-L5/L5-L6 46/1
L5-S1 34

BMI body mass index; DM diabetes mellitus
n=77; 1 n=84; £ n=179
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Table 2 Dichotomized long-term outcome scores for general perceived perception of recovery in 88 patients who underwent a re-microdiscec-

tomy for recurrent lumbar root nerve compression

Total (n=88) Favourable Unfavourable p value Missing data (n)
outcome®& (n=35) outcome®& (n=52)

Median [IQR] VAS for leg pain 17 [3-52] 3.0 [2.0-5.0] 48.0 [16.0-71.0] <0.001%* 1
Median [IQR] VAS for back pain 31 [4-60] 4.0 [2.0-17.0] 56.0 [27.0-74.0] <0.001%* 1
Mean (SD) RDQ score 9.0 (6.9) 29 4.1) 13.0 (5.4) <0.001*
Median [IQR] RAND-36 - - -
Bodily pain 65.3 [42.9-89.8] 89.8 [77.6-100.0] 54.1 [32.7-65.3] <0.001*
Physical functioning 60.0 [27.5-85.0] 85.0 [75.0-95.0] 42.5[20.0-60.0] <0.001*
Social functioning 62.5 [37.5-100.0] 100.0 [75.0-100.0] 50.0 [25.0-62.5] <0.001%*
Physical role 50.0 [0.0-100.0] 100.0 [75.0-100.0] 0.0 [0.0-75.0] <0.001%* 5(1/4)
Emotional role 100.0 [25.0-100.0] 100.0 [75.0-100.0] 66.7 [0.0-100.0] 0.002%* 10 (2/8)
Mental health index 72.0 [51.0-85.0] 84.0 [64.0-96.0] 68.0 [47.0-80.0] 0.002* 2 (0/2)
Vitality 45.0 [30.0-70.0] 70.0 [45.0-85.0] 35.0 [25.0-55.0] <0.001* 1(0/1)
General health perception 55.0 [35.0-75.0] 70.0 [55.0-85.0] 45.0 [30.0-66.3] <0.001* 2 (0/2)
Mean (SD) OLBD 27.3 (22.3) 8.0 (11.0) 39.8 (18.4) <0.001*

OLBD Oswestry Low Back Disability Questionnaire; RDQ Roland Disability Questionnaire; /QR interquartile range

$g00d and poor outcomes are based on a seven-point Likert score for global perception of recovery (scores 1-2: good outcome, scores 3—7: poor
outcome); &: Likert score for global perception of recovery is missing in n=1; * independent samples ¢ test; ** Mann—Whitney U test

Table 3. Dichotomized long-term outcome scores for leg pain in 88 patients who underwent a re-microdiscectomy for recurrent lumbar root

nerve compres sion

Total (n=288) Favourable outcome®& (n=39)  Unfavourable out-  p value Missing data
come$,&° (n=47) n (fav/unfav)

Median [IQR] VAS for leg pain 17 [3-52] 3.0 [2.04.0] 49.0 [27.5-72.3] <0.001*#* 1 (1/0)
Median [IQR] VAS for back pain 31 [4-60] 4.0 [2.0-26.0] 55.5[28.5-76.3] <0.001*#* 1 (1/0)
Mean (SD) RDQ score 9.0 (6.9) 4.1(5.2) 13.1(5.3) <0.001*
Median [IQR] RAND-36 - - -
Bodily pain 65.3 [42.9-89.8] 89.8 [77.6-100.0] 53.1 [32.7-66.3] <0.001*
Physical functioning 60.0 [27.5-85.0] 85.0 [60.0-95.0] 45.0 [20.0-65.0] <0.001*
Social functioning 62.5 [37.5-100.0] 87.5 [62.5-100.0] 50.0 [25.0-62.5] <0.001%**
Physical role 50.0 [0.0-100.0] 100.0 [62.5-100.0] 0.0 [0.0-75.0] <0.001**  5(2/3)
Emotional role 100.0 [25.0-100.0]  100.0 [100.0-100.0] 66.7 [0.0-100.0] 0.003%* 10 (3/7)
Mental health index 72.0 [51.0-85.0] 84.0 [64.0-92.0] 68.0 [48.0-80.0] 0.012%* 2 (0/2)
Vitality 45.0 [30.0-70.0] 65.0 [45.0-85.0] 35.0 [30.0-51.3] <0.001* 1 (0/1)
General health perception 55.0 [35.0-75.0] 70.0 [47.5-81.3] 45.0 [33.8-66.3] 0.002* 2 (1/1)
Mean (SD) OLBD 27.3 (22.3) 11.8 (15.2) 40.3 (18.5) <0.001*

OLBD Oswestry Low Back Disability Questionnaire; RDQ Roland Disability Questionnaire; /QR interquartile range

$g00d and poor outcomes are based on a seven-point Likert score for leg pain (scores 1-2: good outcome, scores 3—7: poor outcome); &: Likert
score for leg pain is missing in n=2; *independent samples ¢ test; **Mann—Whitney U test

Thirty-one of the 88 patients (35%) were reported to
have undergone a re-revision operation during the follow-up
period, including 21 (24%) patients with a confirmed same
level same side re-revision operation, six at another level,
and in four patients, the level of re-operation was unknown.
There was no significant difference in favourable or unfa-
vourable recovery between patients who did or did not have
a re-revision operation concerning general perceived recov-
ery, leg pain, or back pain (Tables 5., 6., 7.).
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Discussion

This study from a single, high-volume, spinal referral
centre shows an unfavourable outcome in 60% of patients
who underwent a revision microdiscectomy for recurrent
lumbar disc herniation after long-term median follow-up
of 10 years. The re-revision operation rate was 24%, with
no difference in perceived outcome, leg pain, or back pain
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Table 4. Dichotomized long-term outcome scores for back pain in 88 patients who underwent a revision microdiscectomy for recurrent lumbar

root nerve compression

Total (n=388) Favourable outcome™& Unfavourable p value n (fav/unfav)
(n=35) outcome®& (n=51)

Median [IQR] VAS for leg pain 17 [3-52] 3.0 [2.0-14.0] 47.0 [6.8-68.0] <0.001** 1 (0/1)
Median [IQR] VAS for back pain 31 [4-60] 4.0 [2.0-12.0] 56.5 [30.0-74.5] <0.001** 1(0/1)
Mean (SD) RDQ score 9.0 (6.9) 3.3(5.1) 129 (5.1) <0.001*
Median [IQR] RAND-36 - - -
Bodily pain 65.3 [42.9-89.8] 89.8 [77.6-100.0] 55.1[32.7-67.3] <0.001*
Physical functioning 60.0 [27.5-85.0] 85.0 [65.0-95.0] 50.0 [25.0-65.0] <0.001*
Social functioning 62.5 [37.5-100.0] 100.0 [75.0-100.0] 50.0 [25.0-62.5] <0.001%*
Physical role 50.0 [0.0-100.0] 100.0 [43.8-100.0] 0.0 [0.0-75.0] <0.001%* 5 (1/4)
Emotional role 100.0 [25.0-100.0] 100.0 [66.7-100.0] 100.0 [0.0-100.0] 0.051%* 10 (2/8)
Mental health index 72.0 [51.0-85.0] 80.0 [56.0-92.0] 68.0 [48.0-84.0] 0.072* 2 (0/2)
Vitality 45.0 [30.0-70.0] 65.0 [45.0-85.0] 40.0 [30.0-55.0] <0.001* 1(0/1)
General health perception 55.0 [35.0-75.0] 70.0 [55.0-85.0] 45.0 [30.0-67.5] <0.001* 2 (0/2)
Mean (SD) OLBD 27.3 (22.3) 8.3 (12.5) 404 (17.4) <0.001*

OLBD Oswestry Low Back Disability Questionnaire; RDQ Roland Disability Questionnaire; /QR: interquartile range

$g00d and poor outcomes are based on a seven-point Likert score for back pain (scores 1-2: good outcome, scores 3—7: poor outcome); &: Lik-
ert score for back pain is missing in n=2; *independent samples ¢ test; **Mann—Whitney U test

Table 5. Dichotomized long-term outcome scores for general per-
ceived recovery in patients with or without re-revision operation

Table 6. Dichotomized long-term outcome scores for leg pain in
patients with or without re-revision operation

Total Outcome p value Total Outcome p value
Unfavourable®&  Favourable®& Unfavourable®&  Favourable®&
All re- 31(35) 21(68) 10 (32) 0.361" All re- 31(35) 18(58) 13 (42) 0.659'
revision revision
opera- opera-
tions, n tions, n
(%) (%)
No re- 56 (64) 31(55) 25 (45) - No re- 55(64) 29(53) 26 (47) -
revision revision
operation, operation,
n (%) n (%)

$g00d and poor outcomes are based on a seven-point Likert score for
general perceived recovery (scores 1-2: good outcome, scores 3—7:
poor outcome); &: Likert score for general received health perception
is missing in n=1; 'compared to group without re-revision operation;
*Fisher’s exact test

between the revision microdiscectomy and the re-revision
microdiscectomy groups.

These disappointing results are in line with our previous
study concerning the results of classic microdiscectomy for
LSRS [4]. Again, the number of patients with an unfavour-
able outcome is at the high end of the range found in the lit-
erature for cohort studies or RCT’s [12—14], showing again
the limited external validity of RCT’s, possibly caused by
very strict patient selection and selective inclusion bias [4].
A cause for these disappointing results could be our strict
criteria for dichotomization in favourable and unfavourable
outcome, but from the patient’s perspective, it does not seem

$g00d and poor outcomes are based on a seven-point Likert score for
leg pain (scores 1-2: good outcome, scores 3—7: poor outcome); &:
Likert score for leg pain is missing in n=2; 'compared to group with-
out re-revision operation; *Fisher’s exact test

reasonable to consider the result 'same as before the opera-
tion' as other than an unfavourable outcome.

Another explanation could be that from 2007 onwards
in the Netherlands, the strategy of prolonged conservative
treatment of an LSRS may have resulted in a decrease in
operations caused by a disc sequester and a relative increase
in the number of operations caused by extruded fragments
and massive posterior annulus defects or contained disc her-
niation, which are known for a higher chance of recurrence
and revision operation and higher chance of unfavourable
outcome [4, 15].

The most important reason for the high amount of patients
with an unfavourable outcome is probably the long period of
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Table 7. Dichotomized long-term outcome scores for perceived back
pain in patients with or without re-revision operation

Total Outcome p value
Unfavourable®&  Favourable®&
All re- 31(35) 22(71) 9(29) 0.114
revision
operations,
n (%)
No re-revi- 55(64) 29(53) 26 (47) -
sion opera-
tion, n (%)

$g00d and poor outcomes are based on a seven-point Likert score for
back pain (scores 1-2: good outcome, scores 3—7: poor outcome);
&: Likert score for back pain is missing in n=2; 'compared to group
without re-revision operation; *Fisher’s exact test

follow-up. There are not many studies in the literature that
have a follow-up this long after revision microdiscectomy
[6, 14, 16, 17]. In the Swedish study by Fritzell et al. [14],
the number of patients with a satisfactory outcome after one
year of follow-up was 58%. Disc degeneration is progressive
over time and does not stop but is probably even accelerated
by discectomy, so cumulative higher rates of re-herniation or
recurrent back problems are to be expected with advancing
age during a longer follow-up period [18, 19].

A limitation of this study is that we have no reliable data
concerning the interval period. Thus, we have no informa-
tion about the short- or intermediate-term effect of revision
surgery.

In a previous study evaluating the five-year results of
an RCT, 31% of patients after microdiscectomy fluctuated
between episodes of good and poor outcome during the
follow-up period [3].

So we have no information whether there was a large
group of patients with no effect at all on revision surgery,
just a short period of time or oscillating between good and
bad recovery in between these 10 years.

The long follow-up period could also be a reason for the
somewhat low response rate of 41%. As shown in our previ-
ous study, a low response rate does not necessarily equate to
a lower study validity [4, 20], but still can be considered as
a limitation. Although the mean age was lower in the group
of non-responders, we have no indications suggesting that
the outcome in the non-responders would be substantially
different from the responding group.

Based on these findings, exploration of alternative treat-
ment options may be justified, but the question is whether
they lead to a better outcome in these patients. Discectomy
with fusion has not been proven to be superior to revision
discectomy alone [21]. Other alternative treatment options
are medical management such as analgesics, muscle relax-
ants, anti-epileptics, antidepressants, or a combination, but
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most of the patients already had failed medical treatment
prior to revision surgery. The effect of gabapentinoids on
neuropathic pain seems borderline at best, and the adverse
effects of long-term use of opioids are high with even pos-
sible higher mortality rates in patients using strong opioids.
So pharmacological treatment options are helpful only in
a minority of patients [22]. The effect of spinal epidural
infiltration with corticosteroids as an alternative for revi-
sion surgery is at best only temporary, and the use of corti-
costeroids can have side effects or even lead to spinal cord
infarction [23, 24]. Non-drug treatments such as rehabilita-
tion can result in a higher percentage of patients returning to
work compared to a control group, but there was no positive
effect on pain intensity [25]. In some studies, spinal cord
stimulation for recurrent radicular pain has been shown to
generate a better outcome than re-operation [26, 27], but
a recent placebo-controlled cross-over randomized clinical
trial showed no difference in pain-related disability scores
with the device on or off [28]. Furthermore, it has not yet
been proven to be superior to conventional medical therapy
and seems to be associated with higher costs and complica-
tions [29].

Conclusion

This single-centre, long-term cohort study shows an unfa-
vourable outcome in a majority of patients who had a revi-
sion microdiscectomy for recurrent LSRS and a relatively
high risk of re-revision microdiscectomy, with similar
results. However, based on the equally disappointing results
of the alternative treatment options, revision microdiscec-
tomy for recurrent LSRS caused by a disc re-herniation may
often still be a valid treatment option, despite 60% unfavour-
able outcome in the long-term, as short- and intermediate-
term pain relief may also be a reasonable treatment goal.
The results of our study may be useful to counsel patients in
making appropriate treatment choices.
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