Turk Neurosurg, 2024

Original Investigation

DOI: 10.5137/1019-5149.JTN.44390-23.2

Received: 17.05.2023
Accepted: 18.08.2023

Published Online: 10.05.2024

Comparison of Single Lumbar Transforaminal Epidural Steroid
Injections for Treatment of Early and Late Recurrent Lumbar

Disc Herniation

Utku ADILAY", Levent DENIZ?, Muhammed Fatih SARI', Ahmet OZDEMIR', Salim KATAR', Bulent GUCLU?®

"Balikesir University, Faculty of Medicine, Department of Neurosurgery, Balikesir, Tirkiye

2Marmara Pain Center, Neurosurgery Clinic, Bakirkoy, Istanbul, Trkiye

SMinistry of Health, Dr. Lutfi Kirdar Kartal City Hospital, Neurosurgery Clinic, Kartal, Istanbul, Turkiye

Corresponding author: Utku ADILAY < utkuadilay@hotmail.com

ABSTRACT

AIM: To compare the results of fluoroscopically guided transforaminal epidural steroid injection (TESI) for pain reduction in ipsilateral
early recurrent lumbar disk herniation (RLDH) with ipsilateral late RLDH.

MATERIAL and METHODS: A total of 738 patients complaining of radicular pain due to ipsilateral early and late RLDH were
assessed. Of these, TESI was administered to 390 subjects for ipsilateral early RLDH and 346 for ipsilateral late RLDH. TESIs
were performed based on radicular leg pain; all subjects were followed up and reexamined after 12 weeks of the therapy. Pre- and
postprocedural visual analog scale (VAS) scores and all complications were recorded for the study.

RESULTS: For radicular pain, the mean pre-, and postprocedural VAS scores for ipsilateral early RLDH were 85.44 + 6.85 and 20.16
+ 3.77 respectively. For late RLDH, the mean pre-, and postprocedural VAS scores were 72.82 + 5.12 and 30.87 + 4.17, respectively.
A significant statistical difference for pre- and postprocedural VAS scores were observed between ipsilateral early and late recurrent

disk herniation TESI groups (p<0.05).

CONCLUSION: TESI was more effective for early RLDH than for late RLDH during the 12-week follow-up period.
KEYWORDS: Intervertebral Disc Herniation, Epidural Steroid Injection, Recurrence, Outcome, Transforaminal

ABBREVIATIONS: RLDH: Recurrent lumbar disk herniation, TESI: Transforaminal epidural steroid injection, VAS: Visual analogue

scale

B INTRODUCTION

ecurrent lumbar disk herniation (RLDH) is the most
Rfrequently reported complication following primary

open discectomy (15). The recurrence of a lumbar disk
herniation may occur early or late after the initial surgery. In
these cases, nerve root compression caused by lumbar disk
herniation may elicitinflammatory responses (17,18). Therefore,
corticosteroid is administration to reduce inflammation and

pain. Under fluoroscopic guidance, a transforaminal epidural
steroid injection (TESI) can offer robust levels of corticosteroids
and other therapeutic reagents to the pathological sites (4). If
correctly carried out, TESIs have been shown to be effective
in the treatment of lumbar and radicular pain (1,6,21). A
few studies have evaluated the efficacy of TESI in reducing
radicular discomfort in RLDH patients (5,9,20). However, no
study has yet compared the results of fluoroscopically guided
TESI for pain reduction between ipsilateral early RLDH and

Utku ADILAY : 0000-0003-4867-244X Ahmet OZDEMIR
Levent DENIZ : 0000-0002-8648-1372 Salim KATAR
Muhammed Fatih SARI @ : 0000-0001-7200-8915 Bulent GUCLU

: 0000-0002-3939-8082
: 0000-0002-8311-1122
: 0000-0002-0012-5706


https://orcid.org/0000-0003-4867-244X
https://orcid.org/0000-0002-8648-1372
https://orcid.org/0000-0001-7200-8915
https://orcid.org/0000-0002-3939-8082
https://orcid.org/0000-0002-8311-1122
https://orcid.org/0000-0002-0012-5706

Adilay U. et al: Transforaminal Injection in Recurrent Disc Herniation

ipsilateral late RLDH. This report aimed to compare the results
of fluoroscopically guided TESI for pain reduction between
cases of ipsilateral early RLDH and ipsilateral late RLDH.

B MATERIAL and METHODS
Patients

A total of 738 patients complaining of radicular pain due to
ipsilateral early and late RLDH were included in this study. TESIs
were carried out based on radicular leg pain, MRI affirmation
of relevant ipsilateral RLDH, and a previous failed attempt to
find relief through medical treatments and/or physical therapy.
All subjects were followed up and reexamined after 12 weeks
of therapy. Pre- and postprocedural VAS scores and all
complications were recorded for further analyses.

The subject inclusion criteria were ipsilateral recurrent radicular
pain following a pain-free period lasting for a minimum of 12
weeks following an initial single-level lumbar microsurgical
discectomy, MRI affirmation of ipsilateral RLDH, a previous
failed attempt to find relief through medical treatments
and/or physical therapy, and a single TESI for RLDH. The
subject exclusion criteria were unresolved radicular pain
after initial lumbar disk surgery, ipsilateral recurrent radicular
pain after a definite pain-free period within 3 months of
initial surgery, contralateral RLDH, isthmic, or degenerative
spondylolisthesis, midsagittal spinal canal diameter of <8
mm); sagittal vertebral translation of >3 mm, and an angulation
on dynamic radiography of >10°; cauda equina syndrome;
lumbar disk herniation in more than one level, and metabolic
disorders including diabetes mellitus.

Neurologic deficit is not an exclusion criterion. If a patient has
recurrent disk herniation and a new neurological deficit due to
recurrence, we operated the patient microsurgically and did
not perform TESI intervention in this patient. If a patient had a
neurologic deficit before the recurrence of disk herniation, we
performed TESI intervention to the patient.

All cases of ipsilateral RLDHS were classified into the following
two groups: i) the ipsilateral early RLDH group—in which pain
due to RLDH occurred in <12 months after the initial operation
(Figure 1), and ii) the ipsilateral late RLDH group—in which
pain due to RLDH occurred at least 12 months after the initial
surgery (Figure 2).

MRI Data Analyses

All lumbar MRI acquisitions were made with 1.5-Tesla images.
Radicular pain was associated with MR images collected at
the engagement of the nerve root. Preprocedural MRIs were
interpreted by an experienced radiologist blinded to the
study. The criterion for ipsilateral RLDH was the occurrence
of ipsilateral pain due to herniated lumbar disk, at least 3
months after the initial surgery. Not all patients received a
postprocedural MRI.

Procedure

The subjects were first positioned in prone and then
underwent TESI with aseptic technique. Briefly, a 1% lidocaine
solution was administrated at the insertion site. A 22-gauge
Quincke spinal needle was inserted by using a preganglionic
transforaminal method under fluoroscopy. Then, 1 mm
of contrast media was administered to verify the epidural
spread. Once determined, 3 mm of 0.33% lidocaine/4 mg
dexamethasone were administered into the site (Figure 3). As
dexamethasone was stored in glass ampules, the solution was
prepared using a filter needle. All the patients were followed
up for examination at 12 weeks post-procedure. Pre- and
postprocedural radicular pain VAS (22) scores, as well as all
complications, were recorded.

VAS Score Assessment

Pre- and postprocedural radicular pain mean VAS scores were
determined for each patient. The VAS consists of a 10-cm line,
with two end points representing 0 (\"no pain\”) and 10 (\"pain
as bad as it could possibly be\”). However, in this study, to

Figure 1: Early recurrent lumbar disk
herniation; A) Sagittal and B) Axial T2W
MRI scans of L5-S1 early recurrent disk
herniation.
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obtain a fine measurement, a horizontal scale was used to
obtain VAS, where 0 = “no pain” and 100 mm = “severe pain”.
Three different measures of self-rated radicular leg pain was
used to obtain the mean VAS score: pain at present and the
minimum and maximum pain levels over the past 3 days.
Then, a mean VAS score was determined based on these
measurements.

This retrospective study was approved by the Clinical Research
Ethics Committee, Balikesir University Faculty of Medicine,
Balikesir, Turkey (Decision No. 2023/65, Date: 10/05/2023).
The recruitment for the study was only granted after informed
consent was obtained from all patients. All patients were
given information (both written and oral consultation) about
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the treatment of pain due to RLDH with TESI. In addition, all
patients were given details about the research design and
study. The major presenting symptoms from the patients were
leg and lower back pain. Before the procedure, the patients
were administered NSAIDs or analgesics.

Statistical Analysis

Statistical analysis was performed using SPSS version
21.0. A paired sample t-test was applied for VAS and the
repeated measure ANOVA test was performed to compare the
outcomes of fluoroscopically guided TESI of ipsilateral early
and late RLDH. p<0.05 was considered to indicate statistical
significance.

Figure 2: Late recurrent lumbar disk
herniation: A) Sagittal and B) Axial
MRI scans of L4-L5 late recurrent disk
herniation.

Figure 3: Lumbar transforaminal epidural steroid
injection under C-arm guidance. A) Lateral view,
B) Anteroposterior view.

Turk Neurosurg, 2024 | 3



Adilay U. et al: Transforaminal Injection in Recurrent Disc Herniation

B RESULTS

In this study of 738 patients (men: 407, women: 331; mean
age: 41.5 + 4.6 years, age range: 22-61 years, 392 subjects
were administered TESI for ipsilateral early RLDH and 346
patients were treated for ipsilateral late RLDH. Four patients
had ipsilateral RLDH at L2-13, 11 at L3-L4, 392 at L4-L5,
and 331 at L5-S1. All subjects were administered lumbar
TESI. The mean duration between TESI and initial lumbar
discectomy was 6.02 + 1.13 (range: 3-12) months for the early
RLDH group and 20.19 + 3.22 (range: 12-49) months for the
late RLDH group. The mean duration of ipsilateral recurrent
radicular pain before TESI was 15.3 + 2.7 (range: 1-63) days
for the early RLDH group and 47.2 + 7.8 (range: 1-75) days for
the late RLDH group.

In terms of radicular pain, the mean pre-, and postprocedural
VAS scores were 85.44 + 6.85 and 20.16 + 3.77, respectively,
forearly RLDH, and 72.82 + 5.12 and 30.87 + 4.17, respectively,
for late RLDH. A significant statistical difference for pre- and
postprocedural VAS scores were observed between the
ipsilateral early and late RLDH TESI groups (p<0.05) (Table I).

Of the 738 patients, 704 had no neurological deficit and 34 had
some weakness in the legs or feet movements before TESI
intervention. No major complications due to TESI intervention
were recorded. There were 28 minor issues (3.8%) including
infection in 5 patients, headache due to intradural injection
and cerebrospinal fluid fistula in 9 patients, and temporary
motor deficit in 14 patients. Only 17 subjects needed surgical
intervention due to unremitting pain or increased neurological
deficits.

B DISCUSSION

RLDH is the most frequently reported complication following
primary open discectomy (15). Oh et al. (16) and Lee et al. (12)
considered RLDH to be residual if it occurred within 6 months
of the first surgery, whereas Leven et al. (13) considered RLDH
to be residual if it occurred within 6 weeks of the first surgery.
Another study found that the time limit was unnecessary, and
the emergence of complaints after a painless period was
regarded to be recurrent (19). In this study, we considered
recurrent pain due to lumbar disk herniation occurring within
3 months of the first surgery as residual; thus, we did not
include these cases in the study. We also classified RLDH that
returned within 12 months of the initial surgery as early RLDH.
If herniation returned after 12 months, it was considered late
RLDH. In addition, we excluded contralateral recurrent disk
herniation from the study. In the literature, only a few articles
have investigated the efficacy of TESI in reducing radicular
pain in recurrent disk herniation patients (5,9,20). Our study’s
primary goal was to compare the effect of fluoroscopically
guided TESI on radicular pain caused by ipsilateral early and
late RLDH.

A steroid injection into the epidural space can reduce
inflammation/pain in the affected nerve root. Steroids
may be administered translaminar epidurally; however,
the transforaminal method increases analgesic efficacy.
The efficacy of this method may be linked to augmented
steroid disbursement and/or enhanced contact with the root
ventral side and the extruded disk. Different reports have
demonstrated TESI efficacy for radicular pain treatment
caused by lumbar disk herniation (1,2,3,7,8,10,14). However,

Table I: Demographic Features, the Level of Early and Late RLDH of TESI Patients and the Evaluation of the VAS Scores in Early and

Late RLDH Patients Who Underwent Single Lumbar TESI

Gender Patients (738) Age of Patients
Male 407 41.5 (+ 4.6 years)
Female 331 (ranged from 22-61)

LDH Level Patients (738)

L2-1.3 4
L3-L4 11
L4-L5 392
L5-S1 331

The evaluation of the

Early recurrent lumbar disc herniation TESI patients (392 patients) VAS scores p-value
Before TESI 85.44 + 6.85
After TESI 20.16 + 3.77

Late recurrent lumbar disc herniation TESI patients (346 patients) 0.001*
Before TESI 72.82 £5.12
After TESI 30.87 +4.17

Paired sample t test, *p<0.05, statistically significant.
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TESI may not demonstrate similar levels of pain relief on
each individual lumbar disk herniation types. To the best of
our knowledge, no reports have compared the outcomes of
fluoroscopically guided TESI for radicular pain caused by
ipsilateral early and late RLDH. Thus, our study is the first
to equate fluoroscopically guided TESI for the treatment of
radicular pain in ipsilateral early and late RLDH.

The literature for radicular pain treatment using lumbar
epidural spinal injections exhibits varying outcomes. The
efficacy ranges from 0 to 100% and lasts nearly 3 months (11).
In terms of radicular pain, the mean pre-, and postprocedural
VAS scores were 85.44 + 6.85 and 20.16 + 3.77 for early RLDH
and 72.82 + 5.12 and 30.87 + 4.17 for late RLDH, respectively.
In a 12-week follow-up study, TESI for early RLDH was found
to be more effective than late RLDH, possibly due to greater
epidural fibrosis in late RLDH when equated with early RLDH.

Our study revealed that TESI was more effective for early
RLDH than for late RLDH in a 12-week follow-up period.
No study has yet compared the effect of TESI for early and
late RLDH. The hypothesis and the reason for the effect of
TESI for early RLDH more than for late RLDH are unclear.
Epidural fibrosis is the excessive production of scar tissues
near the nerve root. Epidural fibrosis occurs commonly after
spinal surgery. Epidural fibrosis is a scar tissue that adheres
to the nerve root during the months after surgery. in early
times after lumbar disk surgery, there is no or less epidural
fibrosis, and, as the time passes, epidural fibrosis increases.
In early RLDH, there is little, or no epidural fibrosis, hence TESI
may be more effective in reducing pain due to augmented
steroid disbursement and/or enhanced contact with the root.
However, in late RLDH, there is more epidural fibrosis than
in early RLDH, and there is less steroid disbursement and/
or enhanced contact with the root. We thus believe that the
amount of epidural fibrosis effects the outcome of TESI.

In our research, no major complications were observed, and
only 28 (3.8%) minor issues, including infection in 5 patients,
headache caused by intradural injection and cerebrospinal
fluid fistula in 9 patients, and temporary motor deficit in 14
patients, were noted. These findings indicate that TESI is
a very safe procedure. Only 17 patients underwent surgery
for unremitting pain or increased neurological deficits. Our
research revealed that TESI was very helpful and safe in
alleviating radicular pain in patients with RLDH. The strengths
of our study include the large sample size and originality, and
the limitations include the retrospective nature of the study,
selection bias, and a single primary outcome.

B CONCLUSION

RLDH can cause severe pain, and the relief of this pain
through conservative treatment may not be adequate to
reduce the pain levels. Surgery should be the last resort for
treatment of patients with recurrent lumbar herniation. TESI
is a safe method and an alternative for patients with recurrent
lumbar disk herniation to alleviate radicular pain. The present
findings support that TESI was more effective for early RLDH
than late recurrent lumbar disk herniation in a 12-week follow-
up period.
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