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Abstract:  
Background: Low back pain with lumbar radiculopathy is a common clinical condition that significantly 
impacts quality of life. Caudal epidural steroid injections have emerged as a minimally invasive treatment for 
managing pain and improving function, particularly in cases resistant to conservative therapy. 
Aim: To evaluate the efficacy and safety of caudal epidural steroid injections in the management of low back 
pain and lumbar radiculopathy. 
Methods: A total of 69 patients with confirmed low back pain and radiculopathy, based on clinical and 
radiological criteria, were included. Pain severity was assessed using the Visual Analog Scale (VAS) pre- and 
post-procedure. Functional outcomes and complications were also recorded. Data were analyzed using 
descriptive and inferential statistics. 
Results: The mean age of the patients was 52 ± 10.3 years, with a male-to-female ratio of 55:45. The mean 
baseline VAS score decreased significantly from 7.8 ± 1.2 to 3.4 ± 1.1 (p < 0.001) after the procedure. 
Significant pain relief (>50% reduction in VAS score) was achieved in 85.5% of patients, while 11.6% had mild 
relief (10–50%). Functional recovery was complete in 68% of patients, with partial improvement in 24.6%. 
Minor complications, such as transient pain and mild headache, occurred in 4.3% of cases, with no serious 
adverse events reported. 
Conclusion: Caudal epidural steroid injections are effective and safe for reducing pain and improving 
functional outcomes in patients with low back pain and lumbar radiculopathy. The procedure is associated with 
minimal complications and offers a viable alternative to surgical interventions, particularly for intervertebral 
disc herniation cases. 
Recommendations: Further studies with larger sample sizes and prospective designs are recommended to 
confirm these findings and explore the procedure’s efficacy in elderly patients and those with chronic stenotic 
conditions. 
Keywords: Low Back Pain, Lumbar Radiculopathy, Caudal Epidural Steroid Injection, Pain Relief, Functional 
Improvement, Minimally Invasive Treatment. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access 
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Introduction 

Low back pain (LBP) with radiculopathy is a 
prevalent condition that significantly impacts the 
quality of life and functional capacity of affected 
individuals. It is commonly caused by lumbar disc 
herniation, spinal stenosis, or degenerative changes 
that irritate spinal nerve roots. Conservative 
management, including physical therapy and oral 
analgesics, is often the first line of treatment. 
However, when these measures fail, epidural 
steroid injections (ESIs), specifically caudal 

epidural steroid injections (CESIs), have emerged 
as a widely used minimally invasive option to 
manage pain and improve function [1]. 

CESIs are administered via the caudal route, which 
allows for the direct delivery of steroids to the 
affected nerve roots, reducing inflammation and 
providing pain relief. Recent studies have 
highlighted the effectiveness of CESIs in reducing 
pain and disability scores, such as the Visual 
Analog Scale (VAS) and Oswestry Disability Index 
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(ODI), particularly in cases of lumbar 
radiculopathy associated with disc prolapse or 
spinal stenosis [2]. For instance, a study evaluating 
CESIs in patients with chronic low back pain 
demonstrated significant reductions in pain and 
functional disability for up to 12 weeks post-
intervention [1]. 

Despite its widespread use, CESI has its 
limitations. The effectiveness of CESI varies 
depending on the underlying cause of pain, with 
evidence showing superior outcomes in lumbar disc 
herniation compared to spinal stenosis [3]. 
Moreover, complications, though rare, include 
transient pain at the injection site, headache, and in 
rare cases, infection or arachnoiditis [4]. 

Emerging approaches, such as the use of 
ultrasound-guided CESIs, aim to improve precision 
and safety while reducing radiation exposure [5]. 
These advancements are reshaping the management 
of chronic lumbar radiculopathy, providing 
clinicians with reliable options for pain control and 
functional recovery. 

This paper aims to evaluate the efficacy and safety 
of caudal epidural steroid injections in the 
management of low back pain and lumbar 
radiculopathy. 

Methodology 

Study Design: A cross-sectional retrospective case 
study. 

Study Setting: The study was carried out at 
Jawaharlal Nehru Medical College & Hospital, 
Bhagalpur, between September 2023 and October 
2024. 

Participants: The study included 69 patients 
presenting with low back pain and radiculopathy. 
Both male and female participants were enrolled 
based on specific inclusion and exclusion criteria. 

Inclusion Criteria 

• Patients with low back pain associated with 
radiculopathy. 

• Evidence of early spondylitis or disc lesion on 
standard radiograph and MRI of the lumbar 
spine. 

• Intervertebral herniated disc. 
• Elderly patients with spinal canal stenosis. 
• Patients with ligamentum flavum thickening. 

Exclusion Criteria 

• Patients under 18 years of age. 
• Patients with uncontrolled diabetes mellitus. 
• Patients with known heart diseases. 
• Patients with spondylolysis. 
• Patients on blood thinners. 
• Pregnant women. 

Sample Size: The sample size of 69 was 
determined using the formula:  

Sample size=4pq/d2  

Where: 

• p = prevalence, 
• q = 100−p 
• d = allowable error (5–20% of p). 

Bias: To minimize selection bias, the inclusion and 
exclusion criteria were strictly adhered to. The 
retrospective nature of the study was a potential 
source of recall bias, which was addressed by 
relying on well-documented clinical records and 
imaging studies. 

Variables: Variables included caudal epidural 
steroid injection, reduction in pain severity, 
improvement in functional status, and radiological 
outcomes, age, gender, comorbidities, and duration 
of symptoms. 

Data Collection 

Data were collected retrospectively from patient 
records, including: 

• Demographic details (age, gender). 
• Clinical history and examination findings. 
• Imaging results (radiographs and MRI). 
• Details of the intervention and follow-up. 

Procedure 

Patients were administered caudal epidural steroid 
injections following standard protocols. All 
injections were performed under sterile conditions 
with appropriate imaging guidance to ensure 
accuracy. Post-procedure, patients were monitored 
for adverse effects and evaluated for clinical 
improvement during follow-up visits. 

Statistical Analysis: Data were analyzed using 
statistical software. Descriptive statistics, such as 
mean and standard deviation, were used for 
demographic and baseline characteristics. 
Inferential statistics included paired t-test to 
compare pre- and post-procedure pain scores, chi-
square test to evaluate categorical variables. P-
value < 0.05 was considered statistically 
significant. 

Ethical Considerations: The study protocol was 
approved by the Ethics Committee and written 
informed consent was received from all the 
participants. 

Results 

The study evaluated 69 patients with low back pain 
and lumbar radiculopathy who underwent caudal 
epidural steroid injections. Below are the detailed 
findings: 
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The mean age of the patients was 52 ± 10.3 years, 
with a range of 18–76 years. Of the 69 participants, 
38 (55%) were male and 31 (45%) were female. All 

patients reported chronic low back pain with 
radiculopathy prior to the procedure.

Table 1: Demographic and Baseline Clinical Characteristics 
Characteristic Value 
Total Number of Patients 69 
Mean Age (years) 52 ± 10.3 
Age Range (years) 18–76 
Male Patients (%) 55 
Female Patients (%) 45 
Baseline Pain Score (VAS) 7.8 ± 1.2 
 
Pain severity was assessed using the Visual Analog 
Scale (VAS) both before and after the procedure. 
The mean baseline pain score was 7.8 ± 1.2, which 
decreased significantly to 3.4 ± 1.1 post-procedure. 
Among the patients: 

• 59 patients (85.5%) experienced significant 
pain relief (>50% reduction in VAS score). 

• 8 patients (11.6%) had mild pain relief (10–
50% reduction). 

• 2 patients (2.9%) showed no improvement. 

The reduction in VAS scores was statistically 
significant (p < 0.001).

Table 2: Pre- and Post-Procedure Pain Scores 
Time Point Mean VAS Score Standard Deviation 
Pre-procedure 7.8 1.2 
Post-procedure 3.4 1.1 
 
Functional improvement was subjectively assessed 
based on patients’ ability to resume daily activities 
and reported satisfaction: 

• 47 patients (68%) reported full functional 
recovery within 4 weeks post-procedure. 

• 17 patients (24.6%) reported partial functional 
improvement. 

• 5 patients (7.2%) reported no improvement in 
functional capacity. 

The study also evaluated patient outcomes based on 
age groups, gender, and underlying conditions: 

• Age: Elderly patients (>60 years) had slightly 
lower improvement rates (76%) compared to 
younger patients (91%). 

• Gender: No significant difference in pain relief 
was observed between males and females. 

• Underlying Conditions: Patients with spinal 
canal stenosis and ligamentum flavum 
thickening had marginally lower success rates 
than those with disc herniation. 

A total of 3 patients (4.3%) experienced minor 
complications: 

• 2 patients: Transient localized pain at the 
injection site lasting 2–3 days. 

• 1 patient: Mild headache that resolved with 
conservative management. 

No serious adverse events, such as infections, 
neurological deficits, or systemic reactions, were 
reported.

Table 3: Complications and Adverse Events 
Complication Number of Patients Percentage (%) 
Transient localized pain 2 2.9 
Mild headache 1 1.4 
 
Discussion 

The study included 69 patients with low back pain 
and lumbar radiculopathy who underwent caudal 
epidural steroid injections. The mean age of the 
patients was 52 ± 10.3 years, with a range of 18–76 
years. The male-to-female ratio was 55:45. Chronic 
low back pain with radiculopathy was confirmed in 
all patients through clinical and radiological 
assessments. The demographic data indicate a 
balanced gender distribution and highlight that 

middle-aged to elderly patients are the most 
affected group. 

Pain relief outcomes showed a significant 
improvement, with the mean baseline Visual 
Analog Scale (VAS) score of 7.8 ± 1.2 decreasing 
to 3.4 ± 1.1 after the procedure (p < 0.001). This 
reduction indicates that the majority of patients 
experienced substantial pain relief. Specifically, 59 
patients (85.5%) reported a reduction in pain by 
more than 50%, demonstrating the effectiveness of 
the intervention. A smaller subset (8 patients, 
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11.6%) reported mild relief (10–50%), while only 2 
patients (2.9%) showed no improvement. These 
findings suggest that caudal epidural steroid 
injections are highly effective in reducing radicular 
pain and improving quality of life. 

Functional outcomes mirrored the pain relief 
results. Within four weeks of the procedure, 47 
patients (68%) reported complete functional 
recovery, enabling them to resume daily activities. 
Another 17 patients (24.6%) experienced partial 
improvement, while 5 patients (7.2%) reported no 
functional improvement. The high rate of recovery 
supports the utility of this procedure in enhancing 
physical function and overall mobility in patients 
with lumbar radiculopathy. 

Subgroup analysis revealed interesting patterns. 
Younger patients (<60 years) responded slightly 
better to the intervention, with 91% reporting 
significant pain relief compared to 76% in elderly 
patients (>60 years). Gender did not appear to 
influence outcomes, as males and females 
demonstrated similar rates of improvement. 
Patients with conditions like spinal canal stenosis 
and ligamentum flavum thickening showed slightly 
lower success rates compared to those with 
intervertebral disc herniation, possibly due to the 
chronic nature and severity of stenotic conditions. 

Complication rates were minimal, with 3 patients 
(4.3%) experiencing minor adverse effects such as 
transient localized pain (2 patients) or mild 
headache (1 patient) that resolved without further 
intervention. Importantly, no severe complications, 
such as infections or neurological deficits, were 
observed, highlighting the safety of the procedure. 

The results confirm that caudal epidural steroid 
injections are a safe and effective treatment for low 
back pain with lumbar radiculopathy. The 
significant reduction in pain scores and 
improvement in functional capacity underscore the 
procedure's utility in managing this condition, 
particularly for patients with intervertebral disc 
herniation. The low complication rate further 
supports its use as a minimally invasive alternative 
to surgical interventions. However, slightly reduced 
efficacy in elderly patients and those with chronic 
stenotic conditions may warrant further 
investigation into adjunctive or alternative 
therapies for these subgroups. Overall, these 
findings affirm the role of caudal epidural steroid 
injections in routine clinical practice. 

A retrospective study conducted in Bhopal 
demonstrated significant pain relief and functional 
improvement in patients with chronic lumbago-
sciatica syndrome. Following a single CESI, 67% 
of patients reported satisfaction at the 12-week 
follow-up, with minimal side effects observed 
during the study period [6]. Similarly, a study 
found CESIs effective in reducing pain and 

disability in patients with chronic low back pain 
over a 12-month follow-up. Excellent outcomes 
were observed in 27.5% of patients, while 38.33% 
had good outcomes, and VAS and ODI scores 
showed significant improvement [7]. 

A study evaluating intraocular complications 
following CESIs reported no adverse effects on 
visual acuity or significant intraocular 
complications, ensuring the procedure's safety even 
in ophthalmologically normal patients [8]. Another 
study observed substantial clinical and functional 
improvement in 91% of patients with low back pain 
and radiculopathy treated with CESIs, 
demonstrating the intervention’s quick and 
effective outcomes [9]. 

Another study identified predictors of CESI 
effectiveness, showing that shorter symptom 
duration and the absence of painful lumbar 
extension significantly influenced pain relief and 
duration of benefit, emphasizing the importance of 
timely intervention [10]. A case report highlighted 
the utility of ultrasound-guided CESIs in an 
emergency setting, where immediate and sustained 
pain relief was achieved in a patient with 
medication-refractory radiculopathy [11]. 

A comparative study of caudal, transforaminal, and 
interlaminar epidural injections found CESIs 
effective in 74.3% of patients with prolapsed 
lumbar discs. Although transforaminal injections 
demonstrated superior efficacy, CESIs remained a 
valuable intervention due to their accessibility and 
safety [12]. 

Conclusion 

Caudal epidural steroid injections are an effective 
and safe treatment modality for patients with low 
back pain and lumbar radiculopathy. The procedure 
significantly reduces pain and improves functional 
outcomes, with most patients experiencing 
substantial relief and minimal complications. These 
findings support its use as a minimally invasive 
option in the management of lumbar radiculopathy, 
particularly in patients with intervertebral disc 
herniation. Further studies may explore optimizing 
outcomes in elderly patients and those with chronic 
stenotic conditions. 

Limitations: The limitations of this study include a 
small sample population who were included in this 
study. Furthermore, the lack of comparison group 
also poses a limitation for this study’s findings. 

Recommendation: Further studies with larger 
sample sizes and prospective designs are 
recommended to confirm these findings and 
explore the procedure’s efficacy in elderly patients 
and those with chronic stenotic conditions. 
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