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Background: There have been many studies that reported various treatment options about recurrent disc
herniation, recurrent sciatica, and low back pain following discectomy. However, evaluation and treatment
algorithm of post-discectomy pain syndrome (PDPS) could not be standardized. The purpose of this study
was to report the results of patients with PDPS who were treated with various treatment options with a
minimum 2-year follow-up.

Methods: We retrospectively evaluated 54 of 75 patients with PDPS who had no response to 12 weeks
of conservative treatment between 2009 and 2014. Fifteen of 21 patients with re-herniation who did
not respond to non-surgical treatments benefited from re-discectomy. Twenty-seven patients eventually
underwent minimally invasive transforaminal lumbar interbody fusion (MIS-TLIF) surgery and 12 patients,
who had no need for surgery, responded well to the non-surgical treatments. All patients were evaluated
using the 10-point visual analog scale (VAS) and Oswestry Disability Index (ODI) preoperatively and at the
post-treatment or postoperative follow-ups.

Results: Pre-treatment mean VAS score of the patients who benefited from non-surgical treatments was 7.9.
The mean VAS score decreased to 2.1 at the final follow-up. The mean pre-treatment ODI was 46%, which
decreased to 25.9% at the final follow-up. Preoperative mean VAS score of the patients who were treated
with MIS-TLIF surgery was 8.1. The average VAS score decreased to 1.8 at the final follow-up. The mean
preoperative ODI was 48%, which decreased to 24.2% at the final follow-up.

Conclusions: Twelve of 54 patients with PDPS regardless of underlying etiology benefited from non-
surgical treatments. Fifteen of 21 patients with re-herniation benefited from re-discectomy. MIS-TLIF is
found as a highly effective procedure for the relief of post-discectomy pain that is resistant to non-surgical

treatment options and for patients who had a second re-herniation.
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Introduction

Discectomy is the accepted treatment option for
intervertebral disc herniation in patients who have had
unsuccessful conservative treatment. However, the overall
rate of unsatisfactory results after discectomy is reported
between 5% and 37% (1-6).

There have been many studies that reported various
treatment options about recurrent disc herniation,
recurrent sciatica, and low back pain following discectomy.
Most of these studies evaluated and reported mixed
patient populations including patients with spinal-
foraminal stenosis, recurrent disc herniation, perineural
fibrosis, instability, and degenerative spinal conditions
(1,2,7-14). However, due to these mixed and complex
underlying conditions, evaluation and treatment algorithm
of post-discectomy pain syndrome (PDPS) could not be
standardized. The purpose of this study was to report the
results of non-surgical treatments and re-discectomy for
PDPS and present our clinical results of minimally invasive
transforaminal lumbar interbody fusion (MIS-TLIF)
procedures for patients who unsuccessfully underwent non-
surgical treatments and re-discectomy.

Methods

After institutional review board (IRB) approval we
retrospectively evaluated 75 patients with PDPS between
2009 and 2014. Fifty-three of these patients had their index
surgery at different institutions whereas 22 had at our
institution. The mean duration between the index surgery
and the diagnosis of PDPS was 6 (range, 4-20) months.
During this period, these patients were treated with oral or
intramuscular pain medication only. Patients were diagnosed
as PDPS at the time of their admittance to our institution.
First, we applied 12 weeks of conservative treatment to all
patients. These conservative treatments included activity
modulation and pain treatment and/or comprehensive
physical therapy programs. The pain medications that were
given to the patients were analgesics, nonsteroidal anti-
inflammatory agents (NSAIDs), muscle relaxants, narcotic
medications, and neuro-modulating medications. The
21 patients have responded positively to the 12-week of
conservative treatments. We routinely obtained magnetic
resonance imaging (MRI) with gadolinium enhancement,
3-dimensional computerized tomography (3D-CT) scan,
lumbar dynamic radiographs, and electromyography (EMG)
for patients who did not respond to conservative treatments
after the 12 weeks. These evaluation methods were used at
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the time of diagnosis only. After these diagnostic studies,
the diagnoses of the patients were classified as epidural
fibrosis, recurrent disc herniation, facet joint arthrosis,
spondylodiscitis, erosive osteochondrosis, instability,
and polyneuropathy. Since evaluation of the outcomes
would be debatable, the patients who were diagnosed with
polyneuropathy (with or without the diagnoses mentioned
above) by using EMG were excluded from this study. After
these evaluations, 54 patients who did not respond to the
12 weeks of conservative treatments were included in our
study. The distribution of the underlying diagnoses and
applied treatments are summarized in Figure 1. The mean
age of the patients was 44.3 (range, 28-55) years. Thirty-
four of the patients were female and 20 were male.

The patients with facet joint arthrosis that were
confirmed with 3D-CT had a facet joint denervation with
radiofrequency (RF). Instability was defined based on the
measurements on three lateral radiographs at neutral,
extension, and flexion positions. Measurement of slip
was performed using the method basically described by
White and Panjabi (15). A slip of >3 mm in the neutral
position, >3 mm translation, or >10 degrees angulation was
defined as instable. The diagnosis of the patients who were
included in the study were epidural fibrosis in 17 patients,
recurrent disc herniation in 25 patients, facet joint arthrosis
in three patients, spondylodiscitis in two patients, erosive
osteochondrosis in two patients, and segmental instability
in five patients. The patients with the diagnosis including
epidural fibrosis, recurrent disc herniation and facet joint
arthrosis were treated conservatively in the first manner.
The patients with the other diagnoses were treated with
MIS-TLIFE. One of the three patients who were included
to the group of facet joint arthrosis also had an epidural
fibrosis and one also had a recurrent disc herniation. These
patients were treated both with steroid injections and facet
joint denervation with RE. The patients with recurrent disc
herniation who did not respond to steroid injections were
treated with re-discectomy first. Second re-herniations were
treated with MIS-TLIF surgery.

Eventually 27 patients underwent MIS-TLIF surgery
and 12 patients responded well to the non-surgical
treatments which are described in Figure I and had no
need for surgery. Six of these patients who responded well
to the non-surgical treatments had suffered from epidural
fibrosis and four from a central or posterolateral recurrent
disc herniation which were managed with a transforaminal
or epidural steroid injection. Two patients with a facet
joint arthrosis were treated with facet joint denervation
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Figure 1 The distribution of the underlying diagnoses and the applied treatments. The numbers in parenthesis represent the number of

patients. TLIE, transforaminal lumbar interbody fusion; MRI, magnetic resonance imaging; EMG, electromyography.

using RF along with steroid injections responded well
to the non-surgical treatment as well. Twenty-one of
25 patients with recurrent disc herniation were treated with
re-discectomy. The complaints of 15 patients who had a re-
discectomy completely resolved and had no need for further
intervention. However, six patients who had a re-discectomy
suffered from a second re-herniation and were treated with
a MIS-TLIF. The diagnoses of 27 patients who underwent
a MIS-TLIF surgery were epidural fibrosis in 11 patients,
recurrent disc herniation in six patients, facet joint arthrosis
in one patient, spondylodiscitis in two patients, erosive
osteochondrosis in two patients, and segmental instability
in five patients. All patients were evaluated using the
10-point visual analog scale (VAS) and Oswestry Disability
Index (ODI) preoperatively and at the post-treatment
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or postoperative 6th week, 6th month, 1-year, and final
follow-ups. The patients with a diagnosis of recurrent disc
herniation were also checked with physical examination
and a post-operative MRI with gadolinium enhancement
after the re-discectomy procedure in order to confirm the
success of the procedure. Furthermore, we obtained plain
X-rays and physical examinations for the patients who
underwent MIS-TLIF surgery at the postoperative follow-
ups. Postoperative X-rays included anteroposterior, lateral,
flexion and extension views of the lumbar spine. Since the
patients who were treated non-surgically had no complaints,
we did not obtain any radiological studies for these patients
at their respective follow-ups. At the final follow-up we also
evaluated the fusion with the modified Bridwell criteria
which was described by Lee et al. (16) (Table 1). Grades 1
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Table 1 Classification of fusion grades according to modified
Bridwell criteria (15)

Fusion grade Definition

| Fused with bony bridging and trabeculae
remodeling

Il Not fully bony bridged and remodeled, but
with no lucencies above or below the cage

1 A definite lucency at the top or bottom of the
cage and screw

I\ Definitely not fused with false motion

and II fusion in this classification system were considered
to be solid fusion. We also asked the patients to rate their
satisfaction as excellent, good, fair, or poor at their final
follow-up. At the follow-ups, a physician who was not
otherwise involved in the surgeries assessed the VAS and
ODI and radiological fusion of the patients and recorded
their satisfaction levels.

The mean interval between the index surgery and the
MIS-TLIF surgery was 9 (range, 4-34) months. The fused
levels were L3-14 in 6 patients, L4-L5 in 11 patients and
L5-S1 in 10 patients. During and after surgery detailed
records were kept of any intraoperative difficulties and
complications that arose. The surgical technique of the
MIS-TLIF is summarized in Figure 2.

Statistical analysis was performed using IBM SPSS
(Statistical Package for Social Sciences) for Windows
21 software (IBM Corp., Armonk, NY, USA). The mean
VAS scores, ODI scores, and standard deviations were
calculated and compared to each other using Friedman test
and Wilcoxon Sign test. Statistical significance was defined
as P<0.05.

Results

The mean follow-up for the patients who benefited from
non-surgical treatments was 25.2 (range, 24-32) months.
Pre-treatment mean VAS score of these patients was
7.9 (range, 6-9). The mean VAS score decreased to
1.9 (range, 0-3) at the 6th post-treatment week. The
mean VAS scores were 1.8 (range, 0-3) at the 6th month,
2.2 (range, 0-4) at the 1-year and 2.1 (range, 0-4) at the
final follow-up. The mean pre-treatment ODI was 46%
(range, 28-62%), which decreased to 24.8% (range, 4-34%)
at the postoperative 6th week, 23.4% (range, 4-30%) at
the postoperative 6th month, 24.5% (range, 4-36%) at the
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postoperative 1-year, and 25.9% (range, 4-38%) at the final
follow-up. The changes in VAS and ODI scores between
the pre-treatment period and the post-treatment follow-ups
were statistically significant (P<0.001).

The mean follow-up for the patients who benefited from
re-discectomy was 28.4 (range, 27-38) months. Pre-treatment
mean VAS score of these patients was 8.3 (range, 6-10).
The mean VAS score decreased to 1.7 (range, 0-3) at the
6th post-treatment week. The mean VAS scores were
1.6 (range, 0-3) at the 6th month, 1.9 (range, 0-4) at the
l-year and 1.8 (range, 0-4) at the final follow-up. The
mean pre-treatment ODI was 51% (range, 28-62%), which
decreased to 22.3% (range, 4-26%) at the postoperative
6th week, 23.4% (range, 4-28%) at the postoperative
6th month, 22.5% (range, 4-30%) at the postoperative
1-year, and 23.9% (range, 4-30%) at the final follow-up.
The changes in VAS and ODI scores between the pre-
treatment period and the post-treatment follow-ups were
statistically significant as well (P<0.001).

The mean follow-up for the patients who underwent MIS-
TLIF surgery was 34.2 (range, 25-52) months. The average
surgical time was 163 (range, 143-202) minutes. The mean
blood loss during surgery was 243 (range, 186-300) mL.
The average hospital stay was 3.4 (range, 2-14) days.
Preoperative mean VAS score was 8.1 (range, 7-10). The
average VAS score decreased to 2.4 (range, 1-4) at the
6th postoperative week, 2.5 (range, 0-5) at the 6th month
follow-up, 2.1 (range, 0-4) at the 1-year follow-up and to
1.8 (range, 0-4) at the final follow-up. The mean
preoperative ODI was 48% (range, 32-64%), which
decreased to 26.4% (range, 5-40%) at the postoperative
6th week, 25.8% (range, 0-38%) at the 6th month follow-
up, 23.9% (range, 0-34%) at the 1-year follow-up, and
24.2% (range, 0-36%) at the final follow-up. The changes
in VAS and ODI scores between the pre-treatment period
and the postoperative follow-ups were statistically significant
(P<0.0001). Figures 3,4 demonstrate the results of patients
who benefited from non-surgical treatments, re-discectomy
and patients who have undergone a MIS-TLIF procedure.
At the final follow-up, all patients who were treated with
MIS-TLIF and who benefited from non-surgical treatments
and re-discectomy rated their satisfaction as excellent
or good. Transient sensorial disturbance which resolved
without any additional intervention was the most common
complication in our patients who were treated with MIS-
TLIF, which occurred in 5 patients. In one patient who was
diagnosed with epidural fibrosis, a CSF leak occurred and
resolved with bed rest for 2 weeks. The CSF leak was not
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Figure 2 (A) We made two paramedian incisions of 2.5-3 cm long for tubular retractors (Luxor Retractor System, Stryker Spine, Allendale,

NJ, USA); (B) a plane was developed between the longissimus and multifidus muscles using progressively larger dilator tubes; (C) the tubular

retractors for each side were placed after the dilatation in all cases; (D) MIS-TLIF procedure has been performed through the tubular

retractors. MIS-TLIF, minimally invasive transforaminal lumbar interbody fusion.

evident during this patient’s surgery. This patient stayed in
the hospital during the healing process and was discharged
2 weeks after his surgery. There was no postoperative
infection, permanent neurologic deficit, pseudarthrosis,
and implant-related complications in our series. At the
final follow-up, the radiological fusion of all patients in our
series were accepted as Grade I or II fusion according to the
Bridwell fusion criteria that was modified by Lee ez al. (16).
Figure 5 demonstrates a 31-year-old male patient in whom
recurrent disc herniation occurred following the discectomy
surgery. Finally, he underwent MIS-TLIF surgery at the
LA4-L5 level.
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Discussion

Long-term studies have shown that 11% to 30% of the
patients who are treated with discectomy suffer from
disabling lower-back pain (4,10,17-22). Recurrence of disc
herniation has been reported as 5-11% after discectomy in
literature (2,7-9). Treatment of recurrent disc herniation
is still controversial. Success rates of a repeat discectomy
are reported as lower (60-80%) when compared with the
primary discectomy (80-90%) (2,9,23-26). Recurrent disc
herniation and perineural fibrosis are major the causes of
pain after discectomy. Differential diagnosis of recurrent
disc herniation and perineural fibrosis is important and
influences clinical outcomes (2). Suk ez a/. (2) reported their
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Figure 3 The diagram shows the decrease in VAS scores, from the
first preoperative admission, to the postoperative 6th week, 6th
month, 1-year, and at the final follow-up for patients who benefited
from non-surgical treatments, re-discectomy, and patients who
have undergone MIS-TLIF procedure. MIS-TLIF, minimally
invasive transforaminal lumbar interbody fusion; VAS, visual

analog scale.
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Figure 4 The diagram shows the decrease in the ODI scores, from
the first preoperative admission, to the postoperative 6th week,
6th month, I-year, and at the final follow-up for patients who
benefited from non-surgical treatments, re-discectomy, and
patients who have undergone MIS-TLIF procedure. MIS-TLIE,
minimally invasive transforaminal lumbar interbody fusion; ODI,
Oswestry Disability Index.
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patients’ clinical improvement after re-discectomy as good
as yielded by the primary discectomy and related this good
clinical outcome to distinguishing recurrent disc herniation
with perineural fibrosis by using MRI with gadolinium
enhancement. In our series, we differentiated recurrent
disc herniation from perineural fibrosis by using MRI with
gadolinium enhancement as well. We also evaluated all
patients who were suffering from post-discectomy pain with
3D-CT, and dynamic X-rays in order to show all possible
underlying causes of post-discectomy pain.

There are controversies regarding the surgical treatment
of recurrent disc herniation, and post-discectomy lower
back pain. The surgical options include re-discectomy
(1,2,7-9,13), posterior-only fusion (27-29), interbody
fusion (12), 360-degree circumferential fusion (30-33),
total disc replacement (10), and ALIF surgery (34). We
prefer to perform re-discectomy for patients with recurrent
disc herniation and use MIS-TLIF for patients with a
second recurrence. Six of the 21 patients in our series who
underwent a re-discectomy needed MIS-TLIF.

MIS-TLIF certainly provides several theoretical
advantages. The approach addresses most of the underlying
pathologies of PDPS. MIS-TLIF with bilateral pedicle
screw fixation and fusion allows cleaning of the epidural
fibrotic tissue with the posterior approach, to treat the
recurrent disc herniation and spondylodiscitis by excising
the remaining disc tissue, and provides 360 degrees stable
fusion for facet joint arthrosis, erosive osteocondritis,
and instability. This method also provides access to disc
herniations that have migrated rostrally or caudally from the
disc space, and eliminates the chance of additional recurrent
disc herniations at the affected level (34-37). The patients
who were treated with a minimally invasive approach
experience improved cosmoses and less postoperative pain
and intraoperative blood loss related to limited surgical
incision. However, this is a technically demanding technique
and there is a learning curve for this procedure (16).
Conversely, radiographic evaluation is sometimes limited to
diagnose postoperative pathologies. In these cases, in whom
radiographic and EMG studies cannot confirm a diagnosis,
open surgery, e.g., conventional PLIF or TLIF, might be
better to confirm the possible pathologies and treat them
properly and adequately.

Disadvantages of the MIS-TLIF approach for PDPS

include the need of mobilization of scarred dura or nerve

7 Spine Surg 2018;4(2):414-422
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Figure 5 (A,B) A 31-year-old ambulance driver who previously underwent a single-level discectomy at the L4-L5 level. Second re-

herniation on the contralateral side at the same level occurred following the re-discectomy surgery; (C,D) CT images and hemi-laminotomy
defect on the right side is showed; (E,F) he finally underwent a MIS-TLIF and bilateral pedicular screw placement at the L4-L5 level. MIS-

TLIF, minimally invasive transforaminal lumbar interbody fusion.

roots and increased risk of dural injury and cerebrospinal
fluid leak. This can be avoided with meticulous dissection of
scarred dural tissue. Although we experienced only one CSF
leak in a patient with epidural fibrosis, which resolved with
bed rest, it can be managed with repair of the dura with
sutures, facial patch, fibrin glue, and placement of a lumbar
drain if it is noticed during the surgery.

Based on the early clinical results of this study, MIS-
TLIF with bilateral pedicle screw fixation seems as an
effective procedure for the relief of post-discectomy pain

that is resistant to treatment options which were described

© Journal of Spine Surgery. All rights reserved.

jss.amegroups.com

here. However, our study has some limitations. Although
thin sliced CT would be better for fusion evaluation, we
used X-ray fusion evaluation because of the fact that we
reserved the use of CT only for patients whose radiological
fusion were doubtful or delayed or where there was a
suspicion of pseudarthrosis. Despite the promising results,
the study is nonetheless a low level of evidence because
of its retrospective nature and lack of a “control” group.
Our outcomes can only be compared with similar studies
involving other fusion techniques. It would be useful to

know how the initial non-responders respond to continued

7 Spine Surg 2018;4(2):414-422
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non-operative treatment and compare their results with our
surgical group. Also comparing the results of MIS-TLIF
on patients with a first-time recurrence of disc herniation
to the patients who have undergone re-discectomy alone
would be beneficial in order to better understand the
effectiveness of the surgical procedure mentioned above.
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