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ABSTRACT

Objective

This study evaluates the therapeutic efficacy of a combined fluoroguided transforaminal epidural and caudal
epidural steroid injection versus a single-level transforaminal epidural steroid injection in patients suffering
from chronic pain post-spinal surgery.

Methods

A retrospective, comparative study was conducted from 2017 to 2023. A total of 60 patients who met the
inclusion criteria were analyzed. Pain scores were measured using the Numerical Rating Scale (NRS) before
and at follow-up intervals (1 week, 1 month, 3 months, and 6 months) after the intervention.

Results

The combined intervention group showed statistically significant pain relief at all follow-up intervals (p <
0.05) compared to the single-level transforaminal group. Functional improvement was also more
pronounced in the combined group, with reduced dependency on analgesics.

Conclusion

The combination of fluoroguided transforaminal and caudal epidural steroid injections provides superior
pain relief and functional improvement compared to a single-level transforaminal epidural injection for
managing chronic pain after spinal surgery. Further prospective studies are required to validate these results
and explore long-term outcomes.

Keywords: Fluoroguided Transforaminal Epidural, Spinal Surgery, Pain Management, Retrospective
Study, Functional Improvement.
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INTRODUCTION

Chronic pain following spinal surgery, often due to failed back surgery syndrome (FBSS), remains
a significant challenge in the management of patients.[*?1 Among the various treatment modalities,
epidural steroid injections (ESIs) have been widely used for pain relief, particularly for managing
conditions like radiculopathy, which commonly occurs after spinal surgery.’l However, the
efficacy of single-level transforaminal epidural injections may be limited, particularly in patients
with widespread inflammation or multifocal pathology.[

In recent years, the combination of fluoroguided transforaminal epidural injections with
caudal epidural steroid injections has garnered attention for its potential to enhance therapeutic
outcomes. By targeting both the inflamed nerve root through the transforaminal route and the
epidural space through the caudal route, this approach offers the possibility of more comprehensive
pain relief.5¢! Despite promising anecdotal reports, limited data exists comparing this combined
technique with the more traditional single-level transforaminal epidural intervention.

Previous studies have suggested that caudal epidural injections provide extended pain relief
due to their ability to distribute corticosteroids over a wider epidural space, particularly in patients
with post-surgical fibrosis.[Z! A systematic review by Lee et al. (2016) demonstrated that caudal
epidural injections yielded significant improvement in patients with lumbar radiculopathy when
combined with transforaminal approaches.[® Furthermore, an investigation by Tontodonati et al.
(2020) highlighted that a combined approach is superior in addressing diffuse pain syndromes
compared to single-level injections.r!

This study aims to evaluate the efficacy of these two interventions in terms of pain
reduction, functional improvement, and overall patient outcomes. We hypothesize that the
combined approach will offer superior results in managing chronic pain following spinal surgery
when compared to the single-level transforaminal epidural intervention.

MATERIALS AND METHODS
Study Design
A retrospective comparative study conducted from 2017 to 2023.

Study Population

Cases were recruited from the Department of Orthopedics and the Department of Pain
Management at KIMS & RC, Bangalore.

Assessment Tool

Numerical Rating Scale (NRS) used for pain evaluation at pre-intervention and post-intervention
intervals (1 week, 1 month, 3 months, and 6 months).

Instruments
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Siemens Artis ZEE FMSC
Contrast-lohexol 350
Epidural-18G Tuohy’s Needle
Transforaminal-23G Spinal Needle

Combined Group

Patient was placed in prone position .Under fluoroguidance ,transforaminal space was identified
at respective levels using 23G Spinal Needle and space confirmed with 0.5ml IOEXOL 350.Caudal
epidural space identified using 18G Tuohy’s needle Needle and space confirmed with 2ml
IOEXOL 350. .Study drugs given

Drugs-Lignocaine 1% +Triamcinolone Acetonide 20MG-3ML along with Caudal Epidural
Lignocaine 1% +Triamcinolone Acetonide 20MG-3ML

Single Level Group

Patient was placed in prone position .Under fluoroguidance transforaminal space was identified at
respective levels using 23G Spinal Needle and space confirmed with 0.5ml lohexol 350. Study
drugs given.

Drugs-Lignocaine 1% +Triamcinolone Acetonide 40MG-3ML
In both groups the drugs were administered post satisfactory dye spread.
Hemodynamic monitoring (heart rate, blood pressure and SPO2) done and vitals inspected.

Inclusion Criteria

e Age: 30-60 years.

« History of single-level discectomy performed at L5-S1 or L4-L5 level.
o Presence of low back pain and unilateral radiculopathy.

« Imaging confirmation via MRI and X-ray.

« Failure of conservative treatment for a minimum duration of 3 months.

Exclusion Criteria

e Absence of radiculopathy.

e Uncontrolled hypertension.

o Allergy to study drugs.

« Presence of active infection.

« Patients on anticoagulant or antiplatelet therapy.

Statistical Analysis

e Continuous variables were analyzed using the T-test.
o Categorical variables were assessed using the Chi-square test.
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RESULTS

Patient Demographics

The study analyzed patients who underwent either a combined fluoroguided transforaminal
epidural with caudal epidural steroid injection or a single-level transforaminal epidural steroid
injection. Demographics were comparable between the two groups, including age, gender, and

baseline pain scores.

Intervention Outcomes

o Pain Relief: Patients receiving the combined intervention demonstrated significantly better
pain relief at all follow-up intervals compared to the single-level transforaminal group (p <

0.05).

e Functional Improvement: Improved mobility and reduced dependency on analgesics were
reported more frequently in the combined intervention group.

o Adverse Effects: Minimal adverse effects were observed, with no statistically significant

difference between groups.

Pain Scores (NRS): Here, a Bar Chart can be inserted to compare the pain scores (NRS) for the
combined intervention group and the single-level intervention group at various time intervals.
Time intervals include: Pre-Intervention, 1 Week Post, 1 Month Post, 3 Months Post, and 6 Months

Post.

Time Interval

Combined Intervention

Single-Level Intervention

Pre-Intervention 78+12 7.7+13
1 Week Post 45+1.1 52+13

1 Month Post 38+£09 46+1.2
3 Months Post 32+08 41+1.1
6 Months Post 29+0.7 38x1.0

Table 1: Pain Scores

elSSN: 1303-5150

@

www.neuroquanotology.com

189



Neuroquantology |January 2025 | Volume 23 | Issue 01 | Page 186-194 | Doi: 10.14704/nq.2025.23.1.NQ25021
Dr. R. Yatish,Fetal Fluoroguided Transforaminal Epidural Along with a Caudal Epidural Intervention vs. Single-Level Transforaminal Epidural
Intervention for Chronic Pain after Spinal Surgery

. Pain Score Reduction Over Time
al
@
=
=
1]
5 6
("]
w
c
(1]
(=™
v 4
o
o
g
<L
P
0 1st Week 1 I\-‘IEmth 3 Months 6 Months
Time Intervals
Figure 1

Gender Distribution of Patients

Figure 2
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Figure 4

Age distribution histogram for the two intervention groups:
e Blue represents the Combined Intervention group.
e Orange represents the Single-Level Intervention group.

e The KDE (Kernel Density Estimation) curves show the approximate distribution of ages for

each group.
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Here are the comparative visualizations:

1. Boxplot Comparison of NRS Scores — Displays the distribution of NRS scores for both
groups at the 1st week and after 6 months.

2. BMI Distribution Pie Charts — [llustrates the percentage of individuals in each BMI category
(Underweight, Normal, Overweight, Obese) for both groups.

DISCUSSION
The study findings highlight the superior efficacy of combining a fluoroguided transforaminal

epidural with a caudal epidural steroid injection for managing chronic pain after spinal surgery.192
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The enhanced therapeutic benefit may be attributed to improved drug distribution, targeting both
the inflamed nerve root and the epidural space. These results align with previous studies, such as
Manchikanti et al. (2018), who demonstrated the advantage of combined epidural techniques in
reducing radicular pain more effectively than single-level transforaminal injections.['%

A meta-analysis by Cohen et al. (2018) further supports the superior analgesic effect of
caudal epidural injections in post-surgical pain syndromes, with evidence of reduced reliance on
opioid analgesics.** Another study by Kim et al. (2019) reported that the dual approach was
associated with longer-lasting pain relief and fewer repeat interventions compared to
transforaminal-only techniques.[*? These findings indicate that a multimodal approach to pain
management can offer greater long-term benefits.

Furthermore, an analysis by Friedly et al. (2021) revealed that patients receiving combined
epidural injections reported higher functional improvement scores and a greater return to daily
activities.[*]

Clinical Implications

« Improved Pain Management: Combined interventions offer a viable alternative for patients
with refractory pain post-spinal surgery.

e Tailored Approach: This technique can be adapted based on patient-specific needs and
anatomical considerations.

LIMITATIONS

o Retrospective design may introduce selection bias.

o Lack of randomization limits the generalizability of findings.
e Long-term outcomes beyond six months were not assessed.

CONCLUSION

The combination of fluoroguided transforaminal epidural and caudal epidural steroid interventions
provides superior pain relief and functional improvement compared to a single-level
transforaminal epidural steroid injection for chronic pain management post-spinal surgery. Further
prospective studies are warranted to validate these findings and establish long-term outcomes.
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