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Abstract. - OBJECTIVE: The efficacy of epi-
dural steroid injections (ESIs) in the treatment of
radicular pain in patients undergoing lumbar spi-
nal surgery is still unclear. The aim of this study
was to investigate the factors affecting the suc-
cess of ESls in the treatment of ongoing radicular
pain in patients undergoing lumbar spinal surgery.

PATIENTS AND METHODS: This study was
designed as a single-center, retrospective study,
and was conducted at a Pain Management Center
of a tertiary care center. A total of 260 patients with
failed back surgery syndrome who received fluo-
roscopy-guided lumbar ESI were included. Treat-
ment success was defined as =250% reduction in
the numeric rating scale score at the one-month
follow-up. The patients were divided into the treat-
ment success and the treatment failure groups.

RESULTS: The presence of spinal instrumen-
tation was significantly lower in the treatment
success group (p=0.045). Symptom duration
and the numeric rating scale score at 1 hour
were significantly lower in the treatment suc-
cess group (p<0.05). The use of triamcinolone
acetonide in the treatment success group was
found to be significantly higher than in the treat-
ment failure group (p=0.027).

CONCLUSIONS: The short duration of symp-
toms and the absence of instrumentation seem
to be prognostic factors that positively affect the
success of ESI treatment in operated patients. A
=50% pain reduction in the first hour after the pro-
cedure is a valuable indicator that treatment suc-
cess can be achieved in the short term. Finally, the
steroid type can also affect the treatment results.
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Introduction

Lumbar epidural steroid injections (ESIs) are
the preferred interventional pain procedures in
patients with lumbar radicular pain unresponsive
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to conservative treatment. They can be applied by
caudal, interlaminar, or transforaminal approach'.
They are effective treatment options in the short
and medium term in selected cases evaluated
clinically and radiologically?. However, there are
few studies®* in the literature on ESI’s efficacy
in treating radicular pain in patients undergoing
lumbar spinal surgery. Lee et al® reported that
ESIs had positive effects on pain and functionali-
ty at a six-month follow-up in patients undergoing
lumbar spinal surgery. Manchikanti et al* showed
that caudal ESI could be effective for two years in
patients undergoing lumbar spinal surgery.

Predictive factors that may affect the outcome
of lumbar ESI treatment have been previou-
sly investigated>'’. Some of these studies®® have
addressed clinical factors, while some others
have focused on radiological factors™®, and some
others”!® have investigated the effects of both
clinical and radiological factors on outcomes.
However, there is no comprehensive study in the
literature investigating predictive factors for the
success of lumbar ESI in patients with a history of
lumbar spinal surgery. The only research on this
topic was conducted by Um et al'l; they investi-
gated the effectiveness of lumbar transforaminal
epidural injections in recurrent disc herniations
after discectomy. In this study, ESI was applied
to 37 patients who underwent lumbar surgery,
and only the transforaminal approach was used.
In addition to the small sample size, many factors
investigated in the current study were not taken
into account by Um et al'. In addition, among
the many causes in the etiology of failed back
surgery syndrome (FBSS), those who received
injection therapy for only one specific cause were
included in the study'-'>. Therefore, it makes it
difficult to make a robust conclusion about predi-
ctive factors of ESI in operated patients.

The growing geriatric population increases the
number of patients with persistent pain despite
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undergoing lumbar spine surgery. Currently, epi-
dural injections are being performed more and
more widely worldwide®. These treatments in
operated patients can reduce the revision surge-
ries’. In addition, ESIs are relatively cost-effecti-
ve and can decrease the burden of low back pain.
Furthermore, they contribute to the restoration of
functions™. In this context, it is critical to identi-
fy factors to predict the effectiveness of epidural
injections in operated patients.

In the present study, we aimed to investigate
the factors affecting the success of ESI in the
treatment of ongoing radicular pain in patients
undergoing lumbar spinal surgery.

Patients And Methods

Study Design and Study Population

This single-center, retrospective study was con-
ducted at the Pain Management Center, Department
of Physical Medicine and Rehabilitation of a tertiary
care center. Prior to the study, written informed
consent was obtained from the patients. The study
was approved by the institutional Ethics Committee
(09.2023.357) and conducted in accordance with the
principles of the Declaration of Helsinki.

Patients who received fluoroscopy-guided lum-
bar ESI between January 2021 and January 2023
were screened. Data from all patients were col-
lected from hospital medical documents [demo-
graphic data, Numeric Rating Scale (NRS) score,
type of procedure, and medical treatment]. A to-
tal of 1,414 patients were screened for the study,
and considering inclusion and exclusion criteria,
a total of 260 patients were included in the study.
Inclusion criteria were as follows: age >18 years,
had a history of lumbar disc herniation surgery,
and having an ESI (lumbar interlaminar, lumbar
transforaminal, or caudal approaches) for non-re-
lieving lumbar radicular pain after surgery and

conservative methods. Patients with a history of
major psychiatric disorders, missing first-month
follow-ups, had an epidural injection in the last
three months, and patients without demographic or
clinical data were excluded from the study (Figure
1). Triamcinolone or betamethasone was used as a
steroid in all procedures, and all procedures were
performed by a pain medicine specialist with at
least 10 years of experience. Patients undergoing
surgery were classified as the presence or absence
of instrumentation. In addition, the patients were
classified according to the type of procedure. Treat-
ment success was defined as >50% reduction in the
NRS at the one-month follow-up. The patients were
divided into two groups as the treatment success
(TS) group and the treatment failure (TF) group.

Statistical Analysis

Statistical analysis was performed using the
SPSS version 22.0 software (IBM Corp., Ar-
monk, NY, USA). Continuous variables were
expressed in mean + standard deviation (SD),
median (min-max), or interquartile range (IQR),
while categorical variables were expressed in
number and frequency. The Chi-square test was
used to compare categorical variables. The Shapi-
ro-Wilk test was used to analyze the distribution
of quantitative data. The Mann-Whitney U test
was performed for the comparison of non-nor-
mally distributed data, while the independent
t-test was used to compare normally distribu-
ted data. Multivariate binary logistic regression
analysis was performed to calculate the odds ratio
(OR) and 95% confidence interval (CI). A p-value
<0.05 was considered statistically significant.

Results

A total of 260 patients were included in the
study. Of the patients, 155 (59.6%) were female.

A total of 1414 patients who underwent lumbar *ESI were screened

A total of 260 patients were included in the final evaluation

Exclusion Criteria

Missing data in the system (n: 179)
No history of lumbar disc
herniation surgery (n: 947)

Had an ESI in the last three months
(n: 28)

Figure 1. Study flowchart.
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The mean age of all patients was 54.53 (range,
22 to 92) years. The median symptom duration of
the patients was 19.55 (range, 1 to 144) months.
Before the procedure, the mean NRS score of the
patients was 8.37+1.21, 1.28+0.21, and 3.71+0.30
at 1 hour and one month after the procedure,
respectively. Of the patients, 23.8% were using
opioids, 54.2% were using one of the gabapenti-
noids, and 15.4% were using duloxetine. The most
common type of procedure was the transforami-
nal epidural injection, in 179 (68.8%) of patients.
Betamethasone sodium phosphate/betamethasone
acetate (n=171, 65.8%) and triamcinolone aceto-
nide (n=89, 34.2%) were used as steroids. Finally,
the number of patients who achieved treatment
success was found to be 163 (62.7%). No severe
complications during and after the procedures
were recorded. The main minor complication was
vasovagal reaction in 14 patients (5.4%) (Table I).

In terms of treatment success, no significant
difference was found according to age, sex, body
mass index (BMI), and pre-procedural NRS scores
(p>0.05). There was no significant difference in
the treatment success according to the epidural
approaches (p>0.05). However, the presence of

Table I. Demographic and procedural characteristics.

instrumentation was found to be significantly
lower in the group that achieved treatment success
(p=0.045). Symptom duration and NRS score at
1 hour were found to be significantly lower in the
TS group (p=0.011, and p=0.002). In addition, the
use of triamcinolone acetonide in the TS group
was found to be significantly higher than in the TF
group (p=0.027) (Table II). The multivariate bi-
nary logistic regression analysis revealed that du-
ration of symptoms, instrumentation, NRS score at
1 hour, and steroid type were the main prognostic
factors related to the treatment success (Table I11).

Discussion

Due to patient selection and different techniques,
it is very challenging to predict the efficacy of
ESIs®. In addition, peripheral and central nervous
system components may complicate the evalua-
tion in patients with chronic pain. Manchikanti et
al' reported Level I evidence for transforaminal
and interlaminar epidural injections and Level 11
evidence for caudal epidural injections in their
meta-analysis. In the present study, we found no

Variable

(n=260)

Age (years), median (min-max)
BMI (kg/m?), mean+SD
Symptom duration (months), median

54.53 (22-92)
28.96+4.97
19.55 (1-144)

Pregabalin use
Gabapentin use

Sex, n (%) Male 105 (40.4%)
Female 155 (59.6%)
NRS, mean+SD Pre-procedural 8.37+1.21
First hour 1.28+0.21
First month 3.71+0.30
Treatment success, n (%) Yes 163 (62.6%)
No 97 (37.4%)
Instrumentation, n (%) Yes 71 (27.3%)
No 189 (72.7%)
Type of ESI, n (%) Caudal 69 (26.5%)
TFESI 179 (68.8%)
ILESI 12 (4.6%)
Steroid type, n (%) Triamcinolone acetonide 89 (34.3%)
Betamethasone 171 (65.7%)
Medication, n (%) Opioid use 62 (23.8%)

85 (32.7%)
56 (21.5%)

Duloxetine use 40 (15.4%)
Complications, n (%) Major complications Not observed
Minor complications Vasovagal reaction 14 (5.4%)
Increased pain 5 (1.9%)
Non-positional headache 3 (1.2%)
Dural puncture 3 (1.2%)
Postdural puncture headache 1 (0.3%)

ESI: epidural steroid injection, BMI: body mass index, NRS: Numeric Rating Scale.



S. Kokar, R. Sacaklidir, Y. Olgun, S. Sencan, O.H. Gunduz

Table Il. Comparison of groups in terms of treatment success.

Treatment success group Treatment failure group p-value
(n=163) (n=97)
Age (years)
<65 49.50+(9.60) 47.26+(9.52) 0.110
>65 70.11%(7.13) 68.05+(11.60) 0.087
*BMI (kg/m?) 29.20+4.92 28.51+5.06 0.299
Symptom duration (months) 16.64+2.55 24.45+2.79 0.011
Pre-procedural pain ('NRS) 8.29+1.22 8.52+1.51 0.141
First-hour pain (NRS) 0.96+0.13 1.82+0.17 0.002
First-month pain (NRS) 1.75+1.60 7.01£1.66 0.001
YESI approach
Caudal 110 (67.5%) 69 (71.1%) 0.404
Transforaminal 47 (28.8%) 22 (22.7%)
Interlaminar 6 (3.7%) 6 (6.2%)
Sex
Male 65 (39.8%) 40 (41.2%) 0.027
Female 98 (60.2%) 57 (58.8%)
Steroid
Betamethasone sodium phosphate/ 99 (60.7%) 72 (74.2%) 0.465
betamethasone acetate
Triamcinolone acetonide 64 (39.3%) 25 (25.8%)
Instrumentation
Yes 38 (23.3%) 33 (34.0%) 0.045
No 125 (76.7%) 64 (66.0%)
Oral medication
Opioid
Yes 36 (22.0%) 27(27.8%) 0.295
No 127 (78.0%) 70 (72.2%)
Gabapentinoid
Yes 83 (50.9%) 57 (58.7%) 0.220
No 80 (49.1%) 40 (41.3%)

*BMI: body mass index, 'NRS: Numeric Rating Scale, ESI: epidural steroid injection.

Table Ill. Multivariate binary logistic regression analysis results.

OR p-value 95% CI (Lower to Upper)

Age (years)

<65 0.968 0.118 0.873-1.122

>65 0.788 0.075 0.676-0.987
BMI (kg/m?) 1.020 0.520 0.961-1.067
Sex 0.978 0.941 0.532-1.696
Symptom duration (months) 1.018 0.004 1.006-1.029
Pre-NRS 1.191 0.148 0.940-1.509
First-hour NRS 1.200 0.006 1.055-1.366
Steroid type 0.457 0.013 0.246-0.849
Instrumentation 0.485 0.036 0.246-0.956
Type of ESI 0.591 0.144 0.292-1.196
Opioid use 0.823 0.572 0.418-1.618

OR: odds ratio, CI: confidence interval; ESI: epidural steroid injection, BMI: body mass index, NRS: Numeric Rating Scale.

significant difference in treatment success between
the approaches of epidural injections in patients un-
dergoing lumbar spinal surgery. Our study results
are also consistent with the findings of Celenlioglu
et al'®, who reported that caudal and transforaminal
epidural injections had similar efficacy in FBSS.

9818

Central sensitization, which is established as a
result of prolongation of the symptom duration,
may complicate the treatment of chronic pain. The
main goal of pain treatment is, therefore, not to
completely relieve the pain anymore, but also to
control pain'é, Lee et al’ found that ESI treatment
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yielded more favorable results in patients with
pain for less than six months, although it did not
reach statistical significance. Ekedahl et al' also
reported that patients with a shorter duration of leg
pain benefited more from transforaminal epidural
injections. Unsurprisingly, in the present study, the
length of symptom duration reduced the effective-
ness of ESI treatment and was a predictive factor for
treatment success. These results are consistent with
those of Cyteval et al® who reported that injections
should be administered in the early period.

Obesity has been shown to be a risk factor in the
chronicity of mechanical low back pain and may
complicate the treatment'®. However, there is a limi-
ted number of evidence about how much it affects
ESI treatment outcomes. In only one pilot study,
obesity had no effect on the treatment success of
epidural injections®. In the current study, patients
in the groups with and without treatment success
had similar BMI values. These results are consistent
with the findings reported by McCormick et al'.

In the current study, patient age did not signifi-
cantly differ between the groups. Also, sex did not
affect the results of ESI treatment. In this respect,
our results are consistent with previous studies®*!°,
There was also no significant difference in oral
medical treatments used between the groups.

In the literature, there is insufficient evidence
that one type of steroid is more effective than
another for ESI. However, particulate steroids ha-
ve been shown to increase efficacy as they stay in
the pathologic area longer’. The complication rate
is not high in lumbar procedures, although they
increase the risk. Therefore, we use particulate
steroids in the lumbar region in our daily practice.
In the current study, the use of triamcinolone ace-
tonide was higher in the TS group than in the TF
group. Preparations of triamcinolone acetonide
and betamethasone sodium phosphate/betametha-
sone acetate are similar in particle size. However,
commercial betamethasone has no particles larger
than 500 p, whereas 3% of particles in triamcino-
lone are larger than 500 p and 1% is larger than
1,000 p®. In their study, Derby et al*' reported
that both steroids tended to form aggregates, and
the particle size for triamcinolone acetonide was
more variable and could reach much larger sizes.

A review of the literature reveals a study' re-
porting that treatment success is higher in patien-
ts with high pre-procedural pain in ESI treatment,
while there are studies also reporting that it has
no effect on the results®. In the present study,
pre-procedural pain scores were not a criterion
for measuring treatment success.

In a study, Sencan et al* reported that a decrea-
sed pain score at 1 hour was a predictor for a favo-
rable three-month response to transforaminal ESI.
In the current study, the degree of pain relief at 1
hour after the procedure was higher in the TS group.
Therefore, we believe that early pain reduction is a
positive predictor of short-term prognosis.

In the present study, spinal surgery was classi-
fied into two groups according to the presence of
instrumentation. Accordingly, those who did not
have instrumentation had higher rates of success
in treatment. It is unclear whether this difference
is attributable to the pathologies that led to spi-
nal instrumentation. Complex conditions such
as recurrent spinal stenosis with instability, de-
generative spondylolisthesis, and spinal gunshot
injuries, which have increased in recent years®,
are conditions where instrumentation is prefer-
red. It should be kept in mind that instrumented
patients mostly have multi-level and different
pathologies?**. Furthermore, a centralized pain
process may be more responsible than a periphe-
ral process for those patients. Regardless of the
cause, we believe that instrumented individuals
benefit less from ESI treatment. This is also con-
sistent with previous studies® that have compared
different surgical techniques. For instance, Hu et
al®® reported that the percutaneous endoscopic
lumbar discectomy (PELD) group was associated
with lower visual analog scales (VAS) scores for
back pain, and lower Oswestry Disability Index
(ODI) scores than the minimally invasive transfo-
raminal lumbar interbody fusion group.

There are many reasons why pain in FBSS
continues after surgery. These include inappro-
priate patient selection (e.g., axial low back pain),
incorrect level of surgery, poor technique, incom-
plete surgical procedures, post-surgical epidural
fibrosis, recurrent herniation, and psychosocial
factors'’. In the present study, we examined pa-
tients with lumbar radicular pain and excluded
those with axial low back pain and major psychia-
tric disorders, which may be one of the causes of
FBSS. In their study, Celenlioglu et al'® attributed
the partially low success rates to their application
in patients with epidural fibrosis. We routinely
perform hyaluronidase injections besides the epi-
dural injections for patients with epidural fibrosis.
Therefore, we also excluded those patients. The
reason for the ongoing radicular pain could be
the incorrect level of surgery, incomplete surgical
procedures, or recurrent herniation. We were not
able to investigate this issue. Therefore, a subgroup
analysis was not performed. Although we believe
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that the reasons listed would not affect the results,
it may be considered a limitation of the study.

As our study has a single-center, retrospective de-
sign, we could not access magnetic resonance (MR)
imaging scans of many patients. Therefore, we could
not evaluate parameters such as the grade of nerve
root compression, and the location or size of the
disc herniation, as some studies®’® in non-operated
patients. This can be regarded as a limitation of this
study. However, we would like to emphasize that the
decisions regarding the procedures were made sub-
sequent to the evaluation of MR images. The reason
for the unattainability of accessing these images
stems from their absence in the system records.

Another limitation of the present study is that
no subgroup analysis was performed for the ESI
applied levels. However, we have strict criteria for
ESI applications in operated patients in our clinic.
We prefer transforaminal injections in pathologies
involving one or two nerve roots and caudal or in-
terlaminar injections in multiple nerve root patho-
logies. We avoid interlaminar injections in patients
undergoing surgery, due to the high risk of com-
plications. However, we also apply to these proce-
dures below or above the level of previous surgery,
particularly in pathologies above the L4/5 level.
For single-level transforaminal epidural injections,
40 mg of triamcinolone acetonide or 3 mg of
betamethasone sodium phosphate/betamethasone
acetate are used. For two-level transforaminal ESI,
caudal, and interlaminar epidural injections, 80 mg
of triamcinolone acetonide or 6 mg of betametha-
sone sodium phosphate/betamethasone acetate are
used. Due to our standards, in the patients included
in the current study, the approaches we opted for
and the doses we administered were as indicated.

In our study, the number of patients with long-
term follow-up is relatively low. Many patients who
underwent ESI did not attend to their follow-up,
particularly after the first month. To identify the
predictive factors, we included the first-month fol-
low-ups in the study, as our primary objective was
to keep the number of patients high. Obviously,
this situation cannot be counted among the stren-
gths of the study. However, many valuable studies
investigating predictive factors in ESI treatments
in non-operated patients have similar follow-up
periods, such as one month or less™°,

Conclusions

In conclusion, ESI is an effective treatment
method providing pain relief in patients undergoing

lumbar spinal surgery. The short duration of symp-
toms and the absence of instrumentation can be
shown as prognostic factors that positively affect
the success of ESI treatment in operated patients.
The steroid type can also change the results. In ad-
dition, >50% pain reduction in the first hour after
the procedure is a valuable indicator that treatment
success can be achieved in the short term.
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