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ABSTRACT 

Background: Cervical radiculopathy is a common spinal disorder characterized by neck pain 

radiating to the upper extremities due to compression or inflammation of cervical nerve roots. 

Although many patients respond to conservative treatment, persistent symptoms often 

necessitate additional interventions. Cervical epidural steroid injection (CESI) is a minimally 

invasive therapeutic option designed to reduce nerve root inflammation and improve functional 

outcomes. This study was conducted to evaluate the effectiveness and safety of cervical 

epidural steroid injection in patients with cervical radiculopathy. 

Methodology: This prospective observational study was conducted in the Department of 

Orthopaedics at a tertiary care teaching hospital in Gujarat, India. Forty patients with clinically 

and radiologically confirmed cervical radiculopathy who failed conservative treatment were 

enrolled. Patients underwent cervical epidural steroid injection using standard techniques. Pain 

intensity was assessed using the Visual Analog Scale (VAS), and functional disability was 

evaluated using the Oswestry Disability Index (ODI). Follow-up assessments were performed 

at 1 week, 4 weeks, and 12 weeks after injection. Neurological improvement, analgesic use, 

patient satisfaction, complications, requirement of repeat injection, and need for surgery were 

also evaluated. 

Results: The study included 40 patients, with a slight male predominance (52.5%). The 

majority belonged to the 60–69-year age group (32.5%). Mean VAS score significantly 

decreased from 7.4 ± 1.19 at baseline to 1.8 ± 1.08 at 12 weeks (p < 0.0001). Significant 

improvement in functional disability was observed during follow-up. Reduction or 

discontinuation of analgesic use was reported by 70% of patients. Subjective neurological 

improvement was observed in 55% of patients, while motor and sensory improvement occurred 

in 47.5% and 50% of patients, respectively. Minor complications included injection-site pain 
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(5%), headache (2.5%), and nausea (7.5%). Repeat injection was required in 25% of patients, 

and only 10% subsequently required surgery. 

Conclusion: Cervical epidural steroid injection is a safe and effective minimally invasive 

treatment for cervical radiculopathy. It provides significant pain relief, improves functional 

outcomes, reduces analgesic dependence, and may delay or avoid surgical intervention in 

selected patients. 

Keywords: Cervical radiculopathy, cervical epidural steroid injection, VAS, ODI, pain 

management, functional outcome 

Introduction 

Cervical radiculopathy is a clinical syndrome resulting from dysfunction of a cervical nerve 

root secondary to compression, inflammation, or a combination of both mechanisms. Patients 

typically present with neck pain radiating to the upper extremity, often accompanied by sensory 

disturbances, motor weakness, and altered deep tendon reflexes. Degenerative cervical 

spondylosis and cervical disc herniation represent the most common etiological factors. The 

condition significantly affects daily activities, work productivity, and overall quality of life [1,2]. 

The prevalence of cervical radiculopathy increases with advancing age because of progressive 

degenerative changes within the cervical spine. Foraminal narrowing resulting from disc 

degeneration, osteophyte formation, facet hypertrophy, and ligamentous thickening contributes 

to nerve root compression. In addition to mechanical compression, inflammatory mediators 

released from degenerated discs may exacerbate neural irritation and pain generation [1,2,17]. 

Conservative treatment remains the first-line management strategy and generally includes 

activity modification, physiotherapy, oral analgesics, nonsteroidal anti-inflammatory drugs, 

neuropathic pain medications, and cervical stabilization exercises. Although a substantial 

proportion of patients experience symptom improvement with conservative measures, a 

significant number continue to suffer from persistent pain and functional limitation. Surgical 

decompression is considered in patients with progressive neurological deficits or refractory 

symptoms; however, surgery is associated with increased cost, perioperative risks, and 

recovery time [2,17]. Cervical epidural steroid injection (CESI) has emerged as an important 

intermediary treatment option between conservative therapy and surgical intervention. 

Epidural administration of corticosteroids directly targets the site of inflammation around the 

affected nerve root, thereby reducing edema, suppressing inflammatory mediators, and 
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alleviating pain. In addition to symptom relief, CESI may facilitate participation in 

rehabilitation programs and improve functional recovery [3-5,18]. Despite widespread clinical 

use, variability exists in the reported efficacy of CESI. Differences in patient selection, disease 

severity, injection technique, outcome assessment, and follow-up duration have resulted in 

inconsistent findings across studies. Therefore, further evaluation of the clinical effectiveness 

and safety of CESI remains relevant, particularly in diverse patient populations [3,4,7,11]. The 

present prospective study was undertaken to evaluate the effectiveness and safety of cervical 

epidural steroid injection in patients with cervical radiculopathy with respect to pain reduction, 

functional improvement, neurological recovery, patient satisfaction, complication profile, and 

requirement for further intervention. 

Materials and Methods 

Study Design and Setting 

This prospective observational study was conducted in the Department of Orthopaedics at a 

tertiary care teaching hospital in Gujarat, India. The study was carried out after obtaining 

approval from the Institutional Ethics Committee, and all procedures were performed in 

accordance with the ethical principles outlined in the Declaration of Helsinki. Written informed 

consent was obtained from all participants prior to enrolment. 

Study Population 

Patients presenting with symptoms suggestive of cervical radiculopathy were screened for 

eligibility. A total of 40 patients with clinically diagnosed and radiologically confirmed cervical 

radiculopathy were included in the study. Patients were enrolled consecutively after failure of 

adequate conservative treatment, which included analgesics, physiotherapy, activity 

modification, and other non-operative measures. Individuals aged more than 18 years with 

magnetic resonance imaging (MRI) evidence of cervical nerve root compression and persistent 

symptoms despite conservative management were considered eligible for participation. 

Patients with cervical myelopathy, previous cervical spine surgery, active infection, 

coagulopathy or bleeding disorders, pregnancy, known hypersensitivity to study medications, 

or spinal malignancy were excluded from the study. 

Intervention 
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All enrolled patients underwent cervical epidural steroid injection (CESI) using standard 

institutional protocols. The procedure was performed using either an interlaminar or 

transforaminal approach, depending on the clinical presentation and treating surgeon’s 

preference. The type and dosage of corticosteroid and local anaesthetic administered were 

selected according to patient characteristics and routine clinical practice. 

Outcome Measures 

The primary outcome measures included pain intensity and functional disability. Pain was 

assessed using the Visual Analog Scale (VAS), while functional disability was evaluated using 

the Oswestry Disability Index (ODI). Secondary outcome measures included neurological 

recovery, changes in analgesic requirements, patient satisfaction, procedure-related 

complications, need for repeat epidural injection, and subsequent requirement for surgical 

intervention. 

Follow-up 

All patients were evaluated before the procedure and subsequently followed at 1 week, 4 

weeks, and 12 weeks after injection. Clinical assessments were performed during each follow-

up visit to document changes in pain severity, functional status, neurological findings, 

medication usage, and any adverse events. 

Statistical Analysis 

The collected data were entered into a Microsoft Excel spreadsheet and analysed using 

Statistical Package for the Social Sciences (SPSS) version 25.0. Continuous variables were 

expressed as mean ± standard deviation, whereas categorical variables were presented as 

frequencies and percentages. Appropriate statistical tests were applied according to the nature 

and distribution of the data. A p-value of less than 0.05 was considered statistically significant. 

Results 

Baseline Characteristics 

A total of 40 patients were enrolled in the study. The largest proportion of patients belonged to 

the 60–69-year age group (32.5%), followed by 50–59 years (27.5%), 40–49 years (22.5%), 

and 70–75 years (17.5%). There was a slight male predominance, with 21 males (52.5%) and 

19 females (47.5%). 
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Table 1. Baseline Demographic Characteristics 

Variable Frequency (%) 

Male 21 (52.5) 

Female 19 (47.5) 

Age 40–49 years 9 (22.5) 

Age 50–59 years 11 (27.5) 

Age 60–69 years 13 (32.5) 

Age 70–75 years 7 (17.5) 

 

 

Figure 1. Age-wise Distribution of Patients with Cervical Radiculopathy 
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A significant reduction in pain intensity was observed following cervical epidural steroid 

injection. The mean baseline VAS score of 7.4 ± 1.19 decreased to 1.8 ± 1.08 at 12 weeks. 

Statistical analysis demonstrated a highly significant improvement (p < 0.0001). 

Table 2. Change in VAS Scores 

Time Point Mean VAS Score p value 

Baseline 7.4 ± 1.19  < 0.0001 

 
12 Weeks 1.8 ± 1.08 

 

Figure 2. Improvement in Mean VAS Score Following Cervical Epidural Steroid Injection 

Neurological Recovery 

Subjective neurological improvement was reported by 22 patients (55%). Motor improvement 

was observed in 19 patients (47.5%), while sensory improvement was noted in 20 patients 

(50%). 

Table 3. Neurological Outcomes 

Outcome Improvement (%) 

Subjective Improvement 55 

Motor Improvement 47.5 

Sensory Improvement 50 
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Figure 3. Neurological Improvement Following Cervical Epidural Steroid Injection 

Functional Improvement 

Functional disability showed substantial improvement during follow-up. Most patients 

reported improved ability to perform activities of daily living, reduced pain-related limitation, 

and enhanced quality of life. The reduction in ODI from 48.7 ± 10.6 to 32.2 ± 8.9 was 

statistically significant, demonstrating meaningful improvement in functional status following 

CESI. 

Table 4. Changes in Functional Disability (ODI) 

Assessment Interval Mean ODI Score SD p-value 

Baseline 48.7 10.6 
<0.0001 

12 Weeks 32.2 8.9 
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Figure 4. Improvement in Functional Disability Following Cervical Epidural Steroid 

Injection 

Complications 

No major complications were observed during the study period. Minor complications included 

injection-site pain, headache, and nausea. 

Table 5. Complications 

Complication Frequency (%) 

Injection-site pain 5 

Headache 2.5 

Nausea 7.5 

Major complication 0 

 

Analgesic Use and Patient Satisfaction 

Following CESI, 70% of patients reduced or completely discontinued analgesic medication. 

Patient satisfaction was generally favorable, with most patients reporting meaningful 

symptomatic improvement following treatment. 

Table 6. Additional Clinical Outcomes 
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Outcome Percentage 

Reduced Analgesic Use 70 

Repeat Injection 25 

Surgery Required 10 

 

Table 7. Patient Satisfaction Following CESI 

Satisfaction Level n (%) 

High 22 (55.0) 

Moderate 12 (30.0) 

Low 6 (15.0) 

 

 

Figure 5. Patient Satisfaction Following Cervical Epidural Steroid Injection 

Need for Further Intervention 

Repeat injection was required in 25% of patients, while only 10% underwent surgical 

intervention during follow-up. 
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The present prospective observational study evaluated the effectiveness and safety of cervical 

epidural steroid injection in patients with cervical radiculopathy. The findings demonstrated 

significant improvement in pain intensity, functional disability, neurological status, and patient 

satisfaction, while maintaining a favourable safety profile.  

The demographic characteristics observed in the present study are consistent with the 

established epidemiology of cervical radiculopathy [1,2]. Most patients belonged to older age 

groups, reflecting the contribution of age-related degenerative changes to disease development. 

A slight male predominance was also observed, which has been reported in previous studies 

and may be related to occupational and lifestyle factors [1,17].  

Pain reduction remains the principal objective of cervical epidural steroid injection. In the 

present study, mean VAS scores decreased significantly from 7.4 at baseline to 1.8 at 12 weeks. 

This finding demonstrates substantial clinical improvement and supports the role of 

corticosteroid-mediated suppression of inflammation surrounding affected nerve roots [3,5,19]. 

The reduction in pain intensity observed in this study is comparable to findings reported in 

previous investigations evaluating CESI in cervical radiculopathy [4-7,11].  

Functional improvement is equally important when evaluating treatment success. Relief of 

radicular pain often translates into improved mobility, restoration of daily activities, and 

enhanced quality of life [4,8,10]. Patients in the present study demonstrated considerable 

functional recovery during follow-up, indicating that symptomatic improvement was 

accompanied by meaningful clinical benefit [7,8,15].  

Neurological recovery was observed in approximately half of the study population. Subjective 

neurological improvement was reported by 55% of patients, while objective motor and sensory 

improvement were observed in 47.5% and 50% of patients, respectively. These findings 

suggest that reduction of inflammation and neural irritation may facilitate recovery of 

neurological function in selected patients [4,7,16].  

An additional important observation was the reduction in analgesic dependence following 

treatment. Seventy percent of patients either reduced or discontinued analgesic medications 

after CESI. Reduced reliance on long-term pharmacological therapy may minimize 

medication-related adverse effects and improve patient compliance [5,11]. The safety profile 

observed in the present study was favourable. No major complications were encountered. 
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Minor adverse events such as headache, nausea, and localized injection-site pain were 

infrequent and self-limiting. These findings support previous evidence suggesting that CESI is 

a relatively safe procedure when performed using appropriate techniques and patient selection 

criteria [9,13,14].  

The requirement for further intervention is an important indicator of long-term treatment 

effectiveness. Only one-quarter of patients required repeat injections, while a small proportion 

subsequently underwent surgery. These findings suggest that CESI may effectively delay or 

avoid surgical intervention in a substantial number of patients [11,12,15,16].  

Limitations 

The study has certain limitations. The sample size was relatively small and the study was 

conducted at a single center, which may limit generalizability. The follow-up period was 

restricted to 12 weeks, preventing assessment of long-term outcomes. Additionally, the absence 

of a control group limits the ability to directly compare CESI with alternative treatment 

modalities. Although the Oswestry Disability Index (ODI) is primarily designed for lumbar 

spine disorders, it was used in the present study as a standardized measure of functional 

disability. Future studies may consider the Neck Disability Index (NDI), which is more specific 

to cervical pathology. Despite these limitations, the study provides clinically relevant evidence 

supporting the effectiveness and safety of cervical epidural steroid injection in appropriately 

selected patients with cervical radiculopathy. 

Conclusion 

Cervical epidural steroid injection is a safe and effective minimally invasive treatment modality 

for cervical radiculopathy. Significant improvement was observed in pain intensity, functional 

disability, neurological symptoms, and overall patient satisfaction. The procedure was 

associated with a low complication rate and reduced requirement for surgical intervention. 

CESI should be considered an important therapeutic option for patients who fail conservative 

management but do not yet require surgical treatment. 

The study was conducted in accordance with the principles of the Declaration of Helsinki. 

Institutional Ethics Committee approval was obtained prior to commencement of the study, and 

written informed consent was obtained from all participants. 
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