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 ORIGINAL ARTICLE

 Transforaminal Epidural Injection with Local Anesthesia and Steroid for Single-level  
Radiculopathy and Pain Score: A Prospective Study in the Tertiary Center of Western  

Nepal
Shrestha S1, Karki P2, Shrestha DK2, Yogi S2, Kandel S2

ABSTRACT

Introduction: Radiculopathy resulting from prolapse of intervertebral disc commonly at L4-L5 and L5-S1, the prominent cause of low 
back pain affecting daily activities and has a significant socioeconomic burden. Hence, this needs to be addressed with a prominent 
solution, of which, the transforaminal epidural steroid injection has been one of the promising solutions these days. Aims: To assess 
the short term and long-term pain relief after transforaminal epidural steroid injection. Methods: 58 patients with radiculopathy at 
the single level of the lumbar or lumbosacral region were included for transforaminal epidural steroid injection with local anesthesia. 
Visual analog score, pain score was recorded before, in 15 minutes and four weeks after the steroid injection under C-arm guidance.  
Statistical analysis was done on the basis of Wilcoxon Signed Ranks Test, Spearman’s correlation test. A p-value < 0.05 was  
considered to be statistically. Results: The change in Visual Analog Score from the time of presentation in relation to short and long 
term was significant, viz; VAS0/VAS15m p<0.5  and VAS0/VAS4wks was p<0.5. There was a positive correlation between immediate  
pain relief and long-term pain reduction however it was not significant (r=0.28, p=0.10) Conclusion: This study suggested the  
improvement of symptoms with  transforaminal epidural steroid injection with local anesthesia and showed a positive correlation 
between immediate and long-term relief of pain, however it may not be significant.
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Different approaches are used for epidural injection which  
include; transforaminal epidural steroid injection (TFESI), inter-
laminar or caudal, and TFESI is most practiced as it can guide 
to the targeted site, ventrolateral epidural space where the 
pathology lies. This is done under fluoroscopy or computed  
tomography (CT) guided to locate the exact site of the lesion 
and place the needle at the site of pathology.9,10 The combina-
tion of steroid (triamcinolone acetate or methylprednisolone) 
with local anesthetic (e.g. lidocaine) are used to relief the pain 
resulting from nerve compression, as steroid is a long-act-
ing anti-inflammatory drug and radicular pain is caused by  
mechanical compression of the nerve root and local inflam-
mation. Hence, local injection symptomatically relieves the  
radiculopathy for weeks to months.3,10 Local anesthesia has 
dual effects like immediate relief of pain resulting from nerve 

INTRODUCTION
Radiculopathy of the lumbar region is one of the most common 
presentations of low back pain visiting the outpatient depart-
ment, resulting in activity limitation, work loss, and socioeco-
nomic burden.1-3 Disc herniation, spondylosis, osteoarthritis 
of the facet joint, and hypertrophy of ligamentum flavum are  
major causes leading to compression of the nerves at the spinal  
canal viz; lateral recess, intervertebral foramen, or outside the 
foramen exiting it. The common sites are L4-L5 and L5-S1.3,4 

This disorder is mostly treated conservatively, but patients’  
satisfaction is not adequate with it. Hence, there are increasing 
use of therapeutic injections of steroids under fluoroscopy and 
has a promising, safe, and effective role in management for the 
lumbar radiculopathy and it is on an increasing trend.5-8
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compression and uneasiness caused by the procedure itself. In 
our institution, we performed the serial interview regarding the 
pain before and after TFESI. This would provide an idea about 
the status of improvement of pain depending upon VAS score. 
Hence, we hypothesized, that the outcome has impact on 
both short term and long-term pain relief outcome compared  
to the initial presentation of pain with TFESI. Therefore, our 
goal was to assess and evaluate the correlation regarding pain 
relief after TFESI, both short term and long term (after 4 weeks) 
with discogenic lumbar radiculopathy.

METHODS

This is the prospective study with low back pain with radiculop-
athy, who failed the conservative treatment, after the approval 
of the institutional review committee (IRC) who presented to 
the Nepalgunj Medical College for the duration of four months 
from December 2023 to March 2024. For all the patients, 
who were treated with TFESI were included in the study after  
informed written consent for the use of data for research.

Statistical analysis : 

Statistical analysis was done based on SPSS 26; The 
test was subjected to the Wilcoxon Signed Ranks Test 
and Spearman correlation was calculated for statistical  
significance with p-value less than 0.05. 

Inclusion criteria: 

1. Age above 18 years
2. Lumbar radiculopathy (L4, L5, or S1 nerve root) on clinical 
examination confirmed by MRI (Magnetic resonance imaging)
3. Patient who failed the conservative treatment
4. Those who gave consent 

Exclusion criteria 

1. History of steroid injection in the past 
2. Lumbar neoplasia/ metastasis or infection
3. Spondylolisthesis
4. Lesion on both sides or multiple levels
5. Missing data
6. Those not willing to take part in the study or with no consent 

A thorough history and examination were done for the  
neurological examination, and then MRI was advised for the 
confirmation of the clinical finding of the lesion on the targeted  
nerve root (lateral recess, neuroforamen, or extraforaminal). 
A trial of the oral medication was tried for two weeks and ob-
served. When there was no improvement with it, then they 
were subjected to the TFESI. We reviewed the patient at the 
first time of presentation at OPD then 15 minutes after injec-
tion, and 4 weeks after the treatment and further analysis was 
done.

Procedure 

All patients were treated on a daycare basis. Each procedure 
was done by a trained Orthopedic Surgeon. For the procedure, 
standard injection protocol was performed. Inside the oper-
ation theater, after the IV cannulation, the patient was kept 
prone on the operation table to maintain the natural lumbar 
curvature. Sub-pedicular approach for TFESI was used. The l 
evel of the steroid injection, target level, was confirmed under 
fluoroscopy in the posterior-anterior direction and the X-ray 
beam was aligned and targeted to the inferior vertebral end-
plate of the upper vertebra. Visualization of the target point, 
the posterior surface of the vertebral body adjacent to the 
caudal border of the pedicle above the target nerve, opposite 
the sagittal bisector of the pedicle (six o’clock” position of the 
pedicle).10 

At the target point, in the oblique view with the caudal or  
cranial tilt, Scotti’s terrier sign was accessed and the sub-pedic-
ular space was identified under the fluoroscopy. Under aseptic 
conditions, local anesthesia, 1% lidocaine was infiltrated at the 
target point under the skin. A solution of 2ml of 1% plain lido-
caine with depot methylprednisolone 20 mg was prepared in a 
5ml syringe. At the target level, a 25-gauge spinal needle was 
inserted below the pedicle with the needle tip aligned to the 
C-arm and in the optimal trajectory and was advanced on this 
position to the target point. This was viewed on the lateral view 
for the position of the needle in the intervertebral foramen. 
A 10-cc syringe with air was blown into the needle and the  
release of airflow resistance was used to confirm the level.

Outcome evaluation

The outcome was evaluated based on the intensity of pain of 
the low back pain and/or radiculopathy based on the visual  
analog score questionnaire, before the procedure (VAS0) 
then after 15 minutes (VAS15m) and at four weeks (VAS4wks)  
following the procedure. Each patient described the pain  
intensity ranging from 0 with no pain and 10 with unbearable 
pain. The short-term pain reduction percentage (VASP15m) 
was calculated by subtracting VAS 15 minutes from the base-
line VAS0 divided by VAS0. Long-term pain reduction percent-
age (VASP4wks) was calculated on a similar basis. After the 
procedure, the postprocedural pain score VAS was quantified 
as (1) “good responder” with at least a 50% reduction in VAS 
score and (2) “poor responder” with below 50% reduction in 
VAS score, at 4 weeks after the peri-radicular injection. At the 
end of four weeks, patients were asked for the symptoms, lim-
itation of activities, and quality of life concerning low back pain 
and/or radiculopathy after TFESI.

RESULTS

During four months period 521 patients with low back pain 
with or without radiculopathy were assessed and treated  
conservatively. Among them, 68 patients who did a poor  
performance on a conservative study were included in the 
study. Ten patients lost the follow-up. Hence, 58 patients who 
were subjected to TFESI were included in the study. The demo-
graphic profiles are shown in Table I. 
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Variables 

Age 45.52 ± 6.16 years

Gender  

Male 30 
(51.7%)

Female 28 
(48.3%)

Side 

Right 32
(55.2%)

Left 26
(44.8%)

Level 

L4 12
(20.7%)

L5 25
(43.1%)

S1 21
(36.2%)

Table I: Patient characteristics. Demographic variables age, gender, 
side and level are shown

The mean VAS0 score at the time of presentation was 6.4±1.2, 
VAS at 15min was 3.9±0.9 and VAS at four weeks was 3.2±1.1.

The short-term percentage (relative) pain reduction, VASP15m, 
was 36.9±18.3 % and the long-term percentage pain reduction, 
VASP 4 weeks, was 50.1±17.7% as shown on table II.

Pain Assessment

Mini Max Mean S.D

VAS0 5 8 6.4 1.2

VAS15m 2 5 3.9 0.9

VAS4wks 2 5 3.2 1.1

VASP15m (%) 0 63 36.9 18.3

VASP4wks (%) 0 75 50.1 17.7

Table II:  The VAS scores at three points of time; 1; at the time of presen-
tation (VAS0), 2; 15 min after the TFESI (VAS15m), and 3; one month after 
TFESI (VAS4wks). VASP15m represents the percentage of relative pain re-
duction after 15 min of TFESI, and VASP4wks is percentage of relative pain 

reduction after 1 month of TFESI

Comparison of VAS scores

Z P value

VAS0 - VAS15m -6.267 0.00

VAS0 -VAS 4wks -6.543 0.00

VAS15m-VAS 4wks -4.658 0.00

Table III: Wilcoxon Signed Ranks Test; comparison of VAS scores with initial 
(VAS0), short term (VAS15m) and long term (VAS4wks) pain relief

The test results of the improvement of pain scores, after the 
injection compared to the initial presentation were significant 

(p-value <0.05) in both short term and long-term as shown on 
table III.

VAS score correlation Correlations 
(spearman’s rho) P-value

VAS0/VAS15m 0.10 0.46

VAS0/VAS 4wks 0.42 0.001

VAS15m/VASe 4wks 0.28 0.10

Table IV: Correlation analysis: Data presents the correlation of pain relief at 
15 mins (VAS15m) and 4 weeks (VAS4wks) of TFESI in relation to the initial 

time of presentation (VAS0) and VAS15m with VAS4wks

There was a positive and strong correlation with long-term 
pain reduction(r=0.42). The short-term pain relief and long-
term pain relief have positive correlation however, the rela-
tionship was weak (r=0.28).

DISCUSSION

Lumbar transforaminal epidural steroid injection (TFESI) has 
been an important intervention in the management of low 
back pain resulting from the prolapse of the intervertebral 
disc with the foraminal component. The outcome of pain  
management is good in terms of immediate and long-term. In 
this prospective longitudinal observational study, we did the 
retrospective data analysis and the relationship between short-
term pain relief and long-term pain relief in single-level uni-
lateral discogenic radiculopathy were assessed. Our study has 
a comparable finding as other studies in both short-term and 
long-term pain reduction scores with VASP15m 36.98±18.31% 
and VASP4wks 50.48±17.74%.4-5,13-15

The early improvement of pain at 15 mins might be contributed  
to the local anesthesia and the persistence of the improve-
ment at 1 month period might be contributed to the subsid-
ence of the local inflammatory reaction which is caused by disc 
herniation.3,10,16

Similar to the study done by Tagowiski et al. and German at 
el, our study also suggested the improvement in the VAS pain 
score with both short-term pain relief at 15mins (VAS15m) 
and long-term pain relief at 4 weeks (VAS4wks) was significant 
compared to the initial time of presentation before the TFESI.5,6 

Though, there was a positive correlation with change in VAS 
score in terms of short- and long-term pain reduction in our 
study (r=0.21) similar to the study done by Germann et al. 
However, the improvement was not significant in our study (p 
= 0.10) which contradicts with the finding with Germann et al 
(p=0.002).3  

In contrast to some studies done by Antoniadis et al and Wald 
et al. which was done on CT guided cervical nerve root injec-
tion, suggested there was no correlation between immediate 
and long-term pain relief. This difference may be contributed 
to the different techniques of the procedure.17,18
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LIMITATIONS 

This is the short-term study with limited number of people, 
long term outcome could not be projected as back pain is the 
persistent problem in many patients. Meanwhile, it is nonran-
domized trial and it lacks validity in case of generalization.

CONCLUSION

The study suggests the improvement of symptoms with the 
TFESI and there is a positive correlation among short and long-
term relief of pain, however it may not be significant.
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