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Abstract. – OBJECTIVE: Chronic, refracto-
ry low back and lower extremity pain is a com-
mon problem. There are many causes for per-
sistent low back pain, including spinal steno-
sis (SS), disc herniation, facet disease, sacroili-
ac disease, adjacent segment disease, ligamen-
tous disease, and failed back surgery syndrome 
(FBSS). FBSS and SS are common and often re-
sult in chronic, persistent pain and disability. Af-
ter the failure of conservative treatments, per-
cutaneous epidural neuroplasty (PEN) is often 
used in managing low back pain.

PATIENTS AND METHODS: We retrospec-
tively analyzed 117 patients who received PEN for 
FBSS and SS between January 2018 and January 
2019. Clinical outcomes were assessed with the 
visual analogue scale (VAS) score and the Os-
westry disability index (ODI). The follow-up peri-
od was 6 months. We aimed to evaluate the effec-
tiveness of percutaneous epidural neuroplasty in 
managing chronic refractory low back and low-
er extremity pain secondary to FBSS and SS and 
to compare the differences between outcomes of 
SS and FBSS groups, before and after PEN.

RESULTS: Mean VAS scores were 6.15 ± 1.25 
preoperatively, 2.97 ± 1.5 after 1 month, 3.18 
± 1.65 after 3 months, and 3.83 ± 1.64 after 6 
months of follow-up. Mean ODI scores were 
49.91 ± 13.87 preoperatively, 30.19 ± 12.01 after 
1 month, 31.61 ± 12.46 after 3 months, 34.58 ± 
12.52 after 6 months of follow-up.

CONCLUSIONS: Percutaneous epidural neu-
roplasty was shown to be a safe and effective 
treatment in managing refractory back/leg pain 
following FBSS and SS.
Key Words:

Failed back surgery syndrome, Spinal stenosis, Per-
cutaneous epidural neuroplasty.

Introduction

Chronic, refractory low back and lower ex-
tremity pain is a common issue affecting many 

people worldwide1. There are numerous factors 
contributing to persistent low back pain, includ-
ing spinal stenosis (SS), disc herniation, facet 
disease, sacroiliac disease, adjacent segment dis-
ease, ligamentous disease, and failed back sur-
gery syndrome (FBSS)2-4.

SS is among the most prevalent causes of 
these conditions. While the exact prevalence 
of SS is not known, it has been reported that 
there are approximately 103 million patients 
with symptomatic lumbar SS worldwide. The 
symptoms in SS are believed to result from 
compression within the spinal canal due to 
the narrowing of structures within or pressure 
on the nerve roots. It is hypothesized that in 
the etiopathology, the compression of arteri-
oles within the narrowed spinal canal leads to 
compromised nerve nourishment. Another the-
ory suggests that the narrowed canal disrupts 
venous drainage, increasing venous pressure 
and leading to nerve root injury and the accu-
mulation of toxic metabolites. Since it is gen-
erally associated with degenerative processes, 
it is more commonly encountered in the elderly 
population5. SS is the most frequent reason for 
lumbar spine surgery in adults over the age of 
656,7. Surgical decompression is considered the 
treatment, and the results of surgery have been 
documented in several publications8-10. However, 
a Cochrane review found insufficient evidence 
supporting the effectiveness of surgical decom-
pression or fusion. Data from randomized trials11 
do not support the use of instrumented fusion 
for degenerative lumbar spondylosis in routine 
clinical practice.

Managing back and leg pain following spinal 
surgery can be very challenging. FBSS is identi-
fied by the International Association for the Study 
of Pain as persistent or recurrent low back pain of 
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unknown cause in the same location, despite sur-
gical intervention. FBSS can occur due to various 
preoperative, intraoperative, and postoperative 
factors12. Its etiology is not entirely clear, with 
many contributing factors13.

Epidural adhesions following spinal surgery 
are thought to play a role in the etiology of 
epidural fibrosis14-17. There are numerous stud-
ies18-25 demonstrating the effectiveness of percu-
taneous epidural neuroplasty (PEN) in patients 
with FBSS and SS. PEN is an effective treatment 
method for intractable back and leg pain that does 
not respond to conservative therapies, including 
epidural injections26-28. An advantage of PEN is 
that it allows the delivery of medications to the 
epidural space, which is not reached by medica-
tions given due to adhesions, through catheter 
assistance27. In this study, we aim to present the 
outcomes of our patients with SS and FBSS who 
underwent PEN.

Patients and Methods

Between January 2017 and January 2019, we 
conducted a review of the medical records of 117 
patients diagnosed with lumbar SS and FBSS. 
This retrospective review series was conducted at 
a single center by examining the medical records 
of patients treated at our institution. All proce-
dures were performed by the same physician, 
with appropriate monitoring, in an operating 
room. A single fluoroscopy C-arm system was 
used, and all injections followed a standardized 
protocol.

Inclusion criteria for this study encompassed 
patients experiencing back pain with or without 
radicular pain, those with SS (including patients 
graded as A or B according to the Schizas 
grading system), and individuals with FBSS 
(who had undergone one or more back surger-
ies). These conditions were confirmed through 
magnetic resonance imaging (MRI). Patients 
were required to have a visual analogue scale 
(VAS, 0-10) score of 4 or higher after undergo-
ing conservative and invasive treatments for at 
least six months, which included medication, 
physiotherapy, and epidural injections. Exclu-
sion criteria involved patients with instability, 
spondylolisthesis, traumatic injuries, as well as 
those with somatic, psychiatric disorders, or un-
derlying systemic diseases. All patients received 
a caudal PEN.

Procedure
Patients were admitted to the operating room 

for caudal PEN. Their pulse rate, blood pressure, 
and pulse oximetry values were monitored. In-
travenous access was established for the patients, 
and they were given intravenous fluids to main-
tain a volume of 500 cc throughout the procedure. 
All procedures were conducted under fluorosco-
py guidance.

In lateral imaging, the sacral hiatus was iden-
tified. Using a 16-gauge epidural needle (RX 
Coudé®, Epimed Inc., NY, USA), the caudal 
epidural space was accessed just a few centime-
ters below the sacral hiatus. Confirmation of the 
needle’s placement within the epidural space was 
achieved by injecting 1-2 cc of contrast material. 
Under fluoroscopy’s anterior-posterior (AP) view, 
a 10 ml contrast material was injected to com-
plete a lumbar epidurogram (Figure 1). The dis-
tribution of the contrast material was observed, 
and filling defects were identified.

Subsequently, the tip of the Racz catheter 
(Brevi-XL™, Epimed Inc., NY, USA) was ad-
vanced to the level and side of the filling defect 
in the anterolateral epidural space. An additional 
1-2 cc of contrast material was injected to observe 
the spread of the contrast material in the epidural 
area with the filling defect and the nerve root 
(Figures 2 and 3). In lateral imaging, the cathe-
ter’s tip position in the anterior epidural space and 
the spread of the contrast material in the anterior 
epidural space were confirmed (Figures 4 and 5).

Figure 1. Epidurogram.
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Following this, an injection of 1,500 units of 
hyaluronidase in 10 cc preservative-free saline 
was administered. A 3 mL test dose of a 10 mL 
local anesthetic/steroid solution, consisting of 2% 

lidocaine and 8 mg of dexamethasone (Dekort, 
Deva company, Kapaklı, Tekirdağ, Turkey) was 
given. If there were no signs of intrathecal or 
intravascular spread, the remaining 7 mL of the 
medication was administered. The catheter and 
needle were then removed together. Patients were 
transported to the recovery room if all parameters 
were satisfactory.

Figure 2. Antero-posterior view of catheter with flow of 
contrast (arrow) in patient who has spinal stenosis.

Figure 3. Antero-posterior view of a catheter with the flow 
of contrast (arrow) in a patient who has spinal surgery.

Figure 4. Lateral view of contrast spreading in the anterior 
epidural space (arrows). 

Figure 5. Lateral view of the catheter (arrow) and contrast 
spreading in the anterior epidural space.
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Demographics
A total of 117 caudal PEN procedures were 

performed in patients with lumbar SS and FBSS. 
The average age of the patients was 57.96 ± 
12.28 years, with a gender distribution of 41% 
(n=48) being male. The duration of symptoms 
was at least 6 months. Among the 117 patients, 66 
(56.4%) had SS, while 51 (43.6%) were diagnosed 
with FBSS. Out of the 51 patients with FBSS, 
28 (54.9%) had instrumentation performed. Ad-
ditionally, 37 (31.6%) patients had a history of 
one lumbar surgery, 10 (8.5%) had undergone 
two surgeries, 3 (2.6%) had three surgeries, and 
1 (0.9%) had four previous lumbar surgeries. Pa-
tients in the study were stratified into two groups 
based on their history of previous lumbar sur-
geries: those with one surgery (31.6%; n=37) and 
those with two or more previous lumbar surgeries 
(12%; n=14). The demographic details of the pa-
tients are summarized in Table I.

Outcome Assessment
All patients completed a 6-month follow-up, 

which included a medical interview with a phy-
sician. The Oswestry disability index (ODI) and 
VAS scores were utilized to assess the clinical 
effectiveness of PEN in terms of pain reduction 
and functional improvement at baseline and at 1, 
3, and 6 months after PEN.

Statistical Analysis
Data were analyzed using IBM SPSS version 

23.0 (IBM Corp., Armonk, NY, USA). Contin-
uous variables are presented as mean ± standard 
deviation, while categorical variables are ex-
pressed as numbers and percentages. The Kolm-
ogorov-Smirnov test was employed to assess the 
normal distribution of the data. Parametric tests, 
including the independent t-test, were utilized for 
comparisons between independent groups when 
the assumptions for parametric tests were met. In 
cases where parametric test assumptions were not 
satisfied, the Mann-Whitney U test was used for 
independent group comparisons. In comparisons 

involving dependent groups, the Friedman Test 
(with post hoc Bonferroni-corrected Wilcoxon 
paired sample test) was employed. Differenc-
es between categorical variables were assessed 
using the Chi-square analysis. p-value <0.05 is 
considered significant.

Results

The mean VAS score at baseline was 6.15 
± 1.25. After one month of PEN, it decreased 
to 2.97 ± 1.5, followed by 3.18 ± 1.65 at three 
months, and 3.83 ± 1.64 at six months. The mean 
ODI score at the beginning was 49.91 ± 13.87. 
After one month of PEN, it improved to 30.19 ± 
12.01, followed by 31.61 ± 12.46 at three months 
and 34.58 ± 12.52 at six months. Statistical anal-
ysis revealed significant differences in VAS and 
ODI values between the baseline and the 1st, 3rd, 
and 6th months (p: 0.0001). VAS and ODI values 
at 1st, 3rd, and 6th months were significantly lower 
compared to the baseline values. The VAS and 
ODI values at 6 months were significantly higher 
than those at 1st and 3rd months. These results are 
summarized in Table II.

For patients who had undergone one lumbar 
surgery, the mean VAS score at baseline was 
6.27 ± 1.01. After one month of PEN, it decreased 
to 2.86 ± 1.47, followed by 3.19 ± 1.64 at three 
months, and 3.7 ± 1.59 at six months. In contrast, 
for patients who had undergone more than one 
surgical operation, the mean VAS score at base-
line was 8.07 ± 0.91. After one month of PEN, it 
decreased to 4.43 ± 1.01, followed by 4.79 ± 1.42 
at three months, and 5.50 ± 1.22 at six months. 
There was a significant difference in baseline 
VAS scores between the two groups. The group 
with more than one previous surgical opera-
tion had significantly higher baseline VAS scores 
compared to the group that had undergone one 
lumbar surgery and the group with lumbar SS. 
The VAS scores at 1st, 3rd, and 6th months for the 
group with more than one previous surgical op-

Table I. The demographic data of the patients.

 Age mean ± SD Male Female

Total (n = 117) 57.96 ± 12.28 48 69
SS (n = 66) 60.53 ± 11.21 21 (43.75%) 45 (65.22%)
FBSS (n = 51) 54.63 ± 12.89 27 (56.25%) 24 (34.78%)

Failed back surgery syndrome (FBSS), spinal stenosis (SS).
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eration were markedly higher than the mean VAS 
scores of the group with one lumbar surgery and 
the group with lumbar SS. The VAS scores at 1st, 
3rd, and 6th months for the group with one lumbar 
surgery were significantly lower than the base-
line VAS score. Similarly, the VAS scores at 1st, 
3rd, and 6th months for the group with more than 
one previous surgical operation were significantly 
lower than the baseline VAS score. These results 
are summarized in Table III.

For patients who had undergone one lumbar 
surgery, the mean ODI scores at baseline were 
51.03 ± 11.17. After one month of PEN, they im-
proved to 29.89 ± 10.20, followed by 31.3 ± 10.67 
at three months, and 33.95 ± 10.39 at six months. 
In contrast, for patients who had undergone more 
than one surgical operation, the mean ODI scores 
at baseline were 72.29 ± 12.93. After one month 
of PEN, they improved to 44 ± 11.94, followed by 
44.86 ± 13.14 at three months, and 49.43 ± 13.41 
at six months. There was a significant difference 
in ODI scores between the two groups. The group 
with more than one previous surgical operation 
had significantly higher ODI scores at 1st, 3rd, and 
6th months compared to the group that had under-
gone one lumbar surgery. The ODI scores at 1st, 
3rd, and 6th months for the group with one lumbar 
surgery were significantly lower than the base-
line ODI score. Similarly, the ODI scores at 1st, 
3rd, and 6th months for the group with more than 
one previous surgical operation were significantly 

lower than the baseline ODI score. These results 
are summarized in Table III.

For patients diagnosed with lumbar SS, the 
mean VAS scores at baseline were 5.68 ± 1.02. 
After one month of PEN, they improved to 2.71 
± 1.45, followed by 2.83 ± 1.52 at three months, 
and 3.55 ± 1.55 at six months. In contrast, for 
patients diagnosed with FBSS, the VAS scores 
at baseline were 6.76 ± 1.27. After one month 
of PEN, they improved to 3.29 ± 1.52, followed 
by 3.63 ± 1.73 at three months, and 4.20 ± 1.69 
at six months. Although there was a significant 
difference in baseline VAS scores between the 
two groups, no significant differences were ob-
served in VAS scores at other time points. In 
both groups, the VAS scores at 1st, 3rd, and 6th 
months were significantly lower compared to the 
baseline VAS scores. These results are summa-
rized in Table IV.

For patients diagnosed with lumbar SS, the 
mean ODI scores at baseline were 44.55 ± 
10.15. After one month of PEN, they improved 
to 27.42 ± 11.05, followed by 28.97 ± 11.6 at 
three months, and 31.79 ± 11.33 at six months. 
In contrast, for patients diagnosed with FBSS, 
the ODI scores at baseline were 56.86 ± 15. Af-
ter one month of PEN, they improved to 33.76 
± 12.35, followed by 35.02 ± 12.82 at three 
months, and 38.20 ± 13.16 at six months. There 
were significant differences in ODI scores at 
baseline, 1st, 3rd, and 6th months between the 

Table II. VAS (visual analogue scale) and ODI (Oswestry disability index) scores before and after procedures (p: 0.0001).

 VAS mean ± SD  ODI mean ± SD

Baseline 6.15 ± 1.25  Baseline 49.91 ± 13.87
1 month after 2.97 ± 1.5 1 month after 30.19 ± 12.01
3 months after 3.18 ± 1.65  3 months after 31.61 ± 12.46
6 months after 3.83 ± 1.64  6 months after  4.58 ± 12.52 

Table III. VAS (visual analogue scale) and ODI (Oswestry disability index) scores in patients who have one and multiple time 
operations before and after procedures.

 VAS VAS  ODI ODI
 operation = 1 operation > 1  operation = 1 operation > 1 
 mean ± SD  mean ± SD VAS mean ± SD mean ± SD ODI
 n = 37 n = 14 p-value n = 37 n = 14 p-value

Baseline 6.27 ± 1.02 8.07 ± 0.91 .000 51.03 ± 11.17 72.29 ± 12.93 .000 
1 month after 2.86 ± 1.47 4.43 ± 1.01 0.003  29.89 ± 10.20 44 ± 11.94 0.0001 
3 months after 3.19 ± 1.64 4.79 ± 1.42 0.006  31.3 ± 10.67 44.86 ± 13.14 0.001
6 months after 3.7 ± 1.59 5.50 ± 1.22  0.001  33.95 ± 10.39 49.43 ± 13.41  0.0001
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two groups. In both groups, the ODI scores at 
1st, 3rd, and 6th months were significantly lower 
compared to the baseline ODI scores. Addition-
ally, in both groups, the ODI scores at 6 months 
were significantly higher than those at 1st and 
3rd months. These results are summarized in 
Table IV.

For patients who had undergone lumbar sur-
gery with instrumentation, the mean VAS scores 
at baseline were 6.61 ± 1.08. After one month of 
PEN, they improved to 3.22 ± 1.57, followed by 
3.52 ± 1.75 at three months, and 4.04 ± 1.66 at six 
months. For patients who had undergone lumbar 
surgery without instrumentation, the mean VAS 
scores at baseline were 6.29 ± 0.94. After one 
month of PEN, they improved to 2.89 ± 1.55, fol-
lowed by 3.14 ± 1.86 at three months, and 3.71 ± 
1.96 at six months. There were no significant dif-
ferences in VAS scores between the two groups. 
In both groups, the VAS scores at 1st, 3rd, and 6th 
months were significantly lower compared to the 
baseline VAS scores. These results are summa-
rized in Table V.

For patients who had undergone lumbar sur-
gery with instrumentation, the mean ODI score 
at baseline was 55.71 ± 13.15. After one month 
of PEN, it improved to 34.07 ± 11.06, followed 

by 35.07 ± 12.15 at three months, and 38.36 ± 
12.91 at six months. For patients who had under-
gone lumbar surgery without instrumentation, 
the mean ODI score at baseline was 58.26 ± 17.19. 
After one month of PEN, it improved to 33.39 ± 
14, followed by 34.96 ± 13.86 at three months, 
and 38 ± 13.75 at six months. There were no sig-
nificant differences in ODI scores between the 
two groups. In patients without instrumentation, 
the ODI scores at 1st, 3rd, and 6th months were 
significantly lower compared to the baseline ODI 
scores. These results are summarized in Table V.

Discussion

Many studies18-25 have confirmed the effec-
tiveness of PEN in managing refractory back 
and leg pain following FBSS and SS. In a ran-
domized-controlled study, it was shown that the 
administration of a local anesthetic, steroid, and 
hypertonic sodium chloride during PEN was ef-
fective in relieving chronic pain that causes func-
tional limitations29.

The drugs used in PEN have various mech-
anisms of action. When hypertonic saline was 
first introduced, it was applied intrathecally as a 

Table IV. VAS (visual analogue scale) and ODI (Oswestry disability index) scores before and after procedures. 

 VAS VAS  ODI ODI
 SS FBSS  SS FBSS 
 mean ± SD  mean ± SD VAS mean ± SD mean ± SD ODI
 n = 66 n = 51 p-value n = 66 n = 51 p-value

Baseline 5.68 ± 1.02 6.76 ± 1.27 .000 44.55 ± 10.15 56.86 ± 15 .000
1 month after 2.71 ± 1.45 3.29 ± 1.52 0.038 27.42 ± 11.05 33.76 ± 12.35 0.004
3 months after 2.83 ± 1.52 3.63 ± 1.73 0.01 28.97 ± 11.6 35.02 ± 12.82 0.009 
6 months after 3.55 ± 1.55 4.20 ± 1.69 0.033 31.79 ± 11.33 38.20 ± 13.16 0.006

Table V. VAS (visual analogue scale) and ODI (Oswestry disability index) scores in patients who have enstrumentation and 
have not enstrumentation before and after procedures.

 VAS VAS  ODI ODI 
 enstrumentation  enstrumentation  enstrumentation  enstrumentation  
 + -  + - 
 mean ± SD  mean ± SD VAS mean ± SD mean ± SD ODI
 n = 23 n = 28 p-value n = 23 n = 28 p-value

Baseline 6.64 ± 1.19 6.91 ± 1.37 0.457 55.71 ± 13.15 58.26 ± 17.19 0.552
1 month after 3.14 ± 1.50 3.48 ± 1.56 0.441  34.07 ± 11.06 33.39 ± 14 0.847 
3 months after 3.50 ± 1.81 3.78 ± 1.65 0.567  35.07 ± 12.15 34.96 ± 13.86 0.975 
6 months after 4.11 ± 1.79 4.30 ± 1.60 0.457  38.36 ± 12.91 38 ± 13.75 0.924 
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neurolytic agent30. When administered epidurally 
during PEN, it reduces edema around inflamed 
nerve roots31,32. It provides blockade with a local 
anesthetic effect on both myelinated and unmy-
elinated fibers33,34. Hypertonic saline at concen-
trations of 4% and higher is cytotoxic to fibro-
blasts35. The use of normal saline during PEN has 
also been found to be effective. However, patients 
who received 10% saline required less additional 
interventional treatment36,37.

As widely known, steroids have anti-inflamma-
tory properties and reduce fibroblast formation38. 
Triamcinolone has been confirmed to retard fibro-
blast proliferation35. Local anesthetics also have 
various effects, and in clinical and experimental 
settings, they have shown long-term improvement 
or an equal response to steroids39. Among the 
mechanisms of action of local anesthetics are the 
suppression of nociceptive discharge, sympathetic 
blockade, anti-inflammatory effects, and blockade 
of axonal transport of nerves25.

Hyaluronidase is another drug used during 
PEN. Hyaluronidase breaks down hyaluronic 
acid in connective tissue, thereby increasing 
the distribution and absorption of subsequently 
injected drugs. Hyaluronidase reduces inflam-
mation by reducing neutrophil infiltration, thus 
achieving more successful results in epidural 
steroid injections40-42. Hyaluronidase has also 
been shown to prevent the formation of scar 
tissue. Using hyaluronidase in conjunction with 
steroids appears to be more effective than using 
steroids alone43. In our clinic, all patients who 
underwent PEN received a local anesthetic, 
steroid, hyaluronidase, and hypertonic sodium 
chloride.

Several studies18-22 have demonstrated the ef-
fectiveness of PEN in patients with SS. In a study 
by Manchikanti et al19, which compared caudal 
epidural injection to PEN in patients with chronic 
low back pain due to SS, at the end of the first 
year, significant pain relief was found in only 4% 
of the caudal epidural steroid group, while this 
rate was 76% in the PEN group.

Manchikanti et al21 followed up on the above 
study, expanding the group of patients with SS 
who received PEN, including 70 patients in a 
larger patient group. After 1 year of follow-up, 
PEN demonstrated significant pain relief effec-
tiveness.

In our clinic, we applied PEN to 66 patients 
with SS. We observed significant reductions 
in VAS and ODI scores at 1, 3, and 6 months 
(Table III).

Recent high-quality randomized controlled 
studies and observational studies have been an-
alyzed in a review and meta-analysis22 demon-
strating the effectiveness of PEN in patients 
with SS, providing moderate (level II) evidence 
for the short- and long-term effectiveness of the 
procedure.

In this review, patients followed up for more 
than 6 months were taken into consideration to 
determine the long-term efficacy of PEN22. Since 
our study followed patients for 6 months, we can 
conclude that our study found PEN to be success-
ful in terms of short-term efficacy.

In patients with SS, surgical decompression 
is often recommended and has been report-
ed to yield good outcomes8-10. However, there 
is insufficient evidence supporting the effec-
tiveness of surgical decompression or surgical 
fusion. Data from randomized trials11 do not 
support the routine use of instrumented fusion 
for degenerative lumbar spondylosis in clinical 
practice.

In one study44, the reoperation rate for pa-
tients with SS who had been operated on for 
more than 10 years was reported as 17%, while 
in another study45, this rate was reported as 
14% at the 5-year follow-up, with an estimated 
increase to 20% at the 10-year mark. Therefore, 
a careful evaluation is necessary before making 
a surgical decision for patients with SS. It is 
crucial to understand the nature of SS in the 
treatment decision. In the literature, no signifi-
cant worsening was observed at the one-year fol-
low-up in patients who underwent symptomatic 
and non-operative treatment. Sudden deteriora-
tion in symptoms and neurological function is 
presumed to be unlikely, and prophylactic treat-
ment is not associated with definitive benefits2. 
Conservative treatments are recommended to be 
tried before deciding on surgery7. Ultimately, 
when satisfactory results are not achieved after 
conservative treatments, surgical intervention 
can be considered. Helm and Knezevic18 also 
recommend applying PEN before surgery for pa-
tients with back pain and/or leg pain refractory 
to conservative treatment.

Failed Back Surgery Syndrome (FBSS) is de-
fined as persistent and/or recurrent pain fol-
lowing lumbar spinal surgery. It is observed in 
10-40% of patients who have undergone spinal 
surgery46-48. Even if the surgical procedure is 
anatomically and technically successful, FBSS 
can occur for various reasons44. These reasons 
include foraminal stenosis, recurrent disc herni-
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ation, iatrogenic instability, problems related to 
facet joints, sacroiliac joint dysfunction, and epi-
dural scar tissue formation that compresses nerve 
roots after surgery47-51.

In the case of pain following FBSS, it is be-
lieved that epidural fibrosis plays a role. Peridural 
fibrosis is considered a normal biological process 
following spinal surgery. However, it is believed 
that the fibrous tissue formed after surgery com-
presses the dura, compresses the nerve root, in-
hibits the mobility of the nerve root, and causes 
low back pain and radiating pain to the lower ex-
tremity52. Besides the mechanical compression of 
fibrous tissue on the nerve root, it is also thought 
to play a role in pain pathophysiology by causing 
disturbances in nerve blood flow, irritation of the 
dorsal root ganglion, and other neurophysiologi-
cal changes25.

The relationship between epidural scar tissue 
and pain has been described by multiple stud-
ies17,51,53. Kuslich et al51 were among the first 
to describe this relationship. They used local 
anesthetics during a laminectomy to identify 
pain-sensitive structures in the spinal canal, 
mostly in nerve roots compressed by scar tis-
sue. Ross et al17 in a randomized controlled 
study, found that recurrent radicular pain was 
3.2 times more likely to occur in patients with 
more peridural scar in the epidural region fol-
lowing lumbar surgery. Additionally, Jou et al52 
provided electrophysiological evidence in rats 
showing neurophysiological changes caused by 
peridural fibrosis following post-laminotomy.

Patients with pain related to FBSS have 
reported more severe pain and poorer quality 
of life compared to patients with common con-
ditions like rheumatoid arthritis, osteoarthri-
tis, and fibromyalgia45,46. FBSS patients often 
become resistant to medical treatments and 
require more effective interventions47,54.

In our study, the group of patients with FBSS 
had higher initial pain scores and ODI scores 
compared to the SS group. These scores were 
even higher in those who had undergone mul-
tiple lumbar surgeries. Many studies18,23-25 have 
demonstrated the efficiency of PEN in man-
aging refractory back and leg pain following 
FBSS. When looking at the results of a 2-year 
follow-up study comparing caudal epidural ste-
roid injection and PEN in FBSS patients, the 
PEN group showed superior pain relief and 
functional improvement25. Epidural fibrous tis-
sue prevents the drugs from reaching the patho-
logical epidural space and compressed nerve 

roots. The drugs administered to the epidural 
space always follow the path of least resistance, 
which means they do not spread to the epidural 
area with fibrous tissue. The main advantage 
of PEN is the ability to mechanically open ad-
hesive fibrotic areas in the epidural space with 
a catheter, chemically with hyaluronidase, and 
using opacifying agents hydrostatically. In the 
study mentioned above, the possible reason for 
the failure of caudal epidural steroid injection 
compared to PEN was considered to be the in-
ability of the drugs to reach the target area due 
to epidural fibrosis25.

In our study, 44% of patients who underwent 
PEN had FBSS. We observed a significant re-
duction in VAS and ODI scores in patients with 
FBSS. Among these patients, 55% had instru-
mentation, while 45% did not. When patients with 
and without instrumentation were compared, no 
significant difference was observed in VAS and 
ODI scores. In both groups, significant reductions 
were observed in VAS and ODI scores at months 
1, 3, and 6 (Table V). When we compared patients 
who had undergone lumbar surgery once with 
those who had undergone multiple surgeries in 
the FBSS group, the VAS and ODI scores of the 
group with multiple surgeries were higher. The 
reduction in VAS and ODI scores after the proce-
dure was less (Figures 6 and 7, Table III).

The decision for repeat spinal surgery should 
be well-considered. In one study, in the 5-year 
follow-up of reoperated patients, reoperation was 
successful in only 34% of cases46. In another 
study55, it was shown that the success rate of the 
first spinal surgery was over 50%, but after the 
second surgery, this rate dropped to 30%, after 
the third surgery to 15%, and after the fourth sur-
gery to 5%. Additionally, many patients become 
resistant to conventional treatments after repeat-
ed surgeries46,56,57.

In this study, a high initial pain score before 
the procedure was associated with negative out-
comes after the procedure. We also obtained 
worse outcomes in patients who had undergone 
multiple surgeries compared to those who did 
not undergo reoperation. We did not observe any 
serious complications during the procedures and 
follow-up periods.

Conclusions

In conclusion, PEN is an effective and safe 
treatment method for patients with both SS and 
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Figure 6. Pain relief in patients who have one or more than one operation.

Figure 7. Pain relief in patients who have SS and FBSS.

FBSS. Repeated surgeries negatively affect the 
effectiveness of PEN. We recommend applying 
PEN before surgical treatment, provided there is 

no progressive neurological deficit, contraindica-
tion, or red flags suggesting fracture, malignancy, 
infection, or other systemic diseases.
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