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Abstract

Background: Lumbar spondylosis, a degenerative condition of the spine, is a common cause of chronic low back
pain, significantly impacting quality of life. Epidural steroid injections (ESIs) are widely used as a minimally
invasive treatment option; however, their efficacy in managing pain and improving function remains a subject of
ongoing research.

Objective: To evaluate the clinical outcomes of epidural steroid injections in patients with lumbar spondylosis,
focusing on pain relief, functional improvement, and quality of life.

Methods: This retrospective study reviewed the medical records of 100 patients diagnosed with lumbar
spondylosis who received Department of Orthopaedics, SNMMCH, Dhanbad, Jharkhand, India. Pain intensity
was assessed using the Visual Analog Scale (VAS), and functional outcomes were measured using the Oswestry
Disability Index (ODI). Data on demographic characteristics, comorbidities, and post-procedural complications
were analyzed.

Results: Significant pain relief was observed in 72% of patients, with a mean reduction in VAS scores from 7.5
+ 1.2 t0 3.2 + 1.1 at three months post-injection (p < 0.01). Functional improvement, as indicated by a reduction
in ODI scores, was noted in 68% of patients. Age, comorbidities, and baseline pain intensity influenced the
magnitude of improvement. No major complications were reported.

Conclusion: Epidural steroid injections effectively reduce pain and improve functional outcomes in patients with
lumbar spondylosis. They represent a viable option for managing chronic low back pain, particularly in patients
unresponsive to conservative therapy.

Keywords: Lumbar spondylosis, Epidural steroid injections, Chronic low back pain, Visual Analog Scale,
Oswestry Disability Index.
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Introduction

Lumbear spondylosis, a degenerative condition of the
lumbar spine, is a major contributor to chronic low
back pain, one of the most common musculoskeletal
disorders worldwide [1]. It results from progressive
age-related changes in spinal structures, including
intervertebral ~ disc  degeneration, osteophyte
formation, and facet joint arthritis, often
accompanied by ligamentous thickening and spinal
canal narrowing [2]. These pathological changes can
lead to neural compression and inflammation,
manifesting as chronic pain, radiculopathy, and
reduced functional mobility. The burden of lumbar
spondylosis is profound, with estimates suggesting
that up to 80% of adults will experience low back
pain at some point in their lives, significantly
impacting their quality of life and productivity [3].
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Traditional management of lumbar spondylosis
includes conservative measures such as physical
therapy, pharmacological treatment (e.g., NSAIDs,
muscle relaxants), and lifestyle modifications [4].
However, in cases where conservative treatments
fail to provide adequate relief, minimally invasive
interventions like epidural steroid injections (ESIs)
are often employed. ESIs aim to deliver
corticosteroids and local anesthetics directly into the
epidural space to suppress inflammation, reduce
nerve root irritation, and alleviate pain [5]. These
procedures have gained widespread acceptance due
to their relatively low risk profile and potential for
immediate symptom relief [6].

Despite their popularity, the clinical efficacy of ESIs
remains a subject of ongoing debate. While some
studies have demonstrated significant pain relief and
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functional improvement following ESIs, others have
reported limited or transient benefits [7]. This
variability in outcomes is thought to be influenced
by factors such as the underlying pathology,
injection technique (e.g., transforaminal vs.
interlaminar), and patient-specific variables like age,
comorbidities, and baseline severity of symptoms.
Additionally, there is limited consensus on the
optimal timing and frequency of injections, as well
as their role in delaying or preventing the need for
surgical interventions [8].

Understanding the real-world effectiveness of ESIs
is critical, particularly in resource-limited settings
where access to advanced surgical options may be
constrained. Retrospective studies provide valuable
insights into clinical outcomes by analyzing large
datasets of patients who have undergone ESIs under
routine clinical conditions. These studies can help
identify predictors of treatment success and guide
personalized therapeutic approaches [9].

The present retrospective study aims to evaluate the
clinical outcomes of epidural steroid injections in
patients with lumbar spondylosis. Specifically, it
examines their impact on pain intensity, functional
disability, and quality of life. By analyzing real-
world data, this study seeks to identify demographic
and clinical factors that influence the efficacy of
ESIs, providing evidence to enhance patient
selection and optimize treatment protocols.

Methodology

This retrospective study was conducted at
Department of Orthopaedics, SNMMCH, Dhanbad,
Jharkhand, India. to evaluate the clinical outcomes
of epidural steroid injections (ESIs) in patients with
lumbar spondylosis. Data were collected from
medical records of patients treated between 8
months. The study included 100 patients aged 30-75
years who were diagnosed with lumbar spondylosis
based on imaging findings (MRI or CT) and had
chronic low back pain lasting more than three
months. Patients who received at least one ESI
during the study period and had complete follow-up
data for three months post-procedure were included.
Those with prior lumbar spine surgery, spinal
infections, malignancy, vertebral fractures, or
neurological disorders unrelated to lumbar
spondylosis were excluded.
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ESIs were performed under fluoroscopic guidance
by experienced interventional pain specialists. The
procedure involved either a transforaminal or
interlaminar approach, selected based on clinical
and imaging indications. Each injection contained 2
mL of corticosteroid (methylprednisolone acetate,
40 mg) mixed with 1 mL of local anesthetic
(lidocaine 1%). A maximum of three injections per
patient were administered at intervals of 2—4 weeks,
as clinically indicated. Pain relief and functional
outcomes were assessed at baseline and three
months post-intervention.

The primary outcomes of the study included
reductions in pain intensity, measured using the
Visual Analog Scale (VAS), and functional
disability, assessed with the Oswestry Disability
Index (ODI). Secondary outcomes included patient-
reported quality of life improvements, the influence
of demographic and clinical factors on treatment
response, and the incidence of complications. Data
on age, gender, comorbidities, duration of
symptoms, injection approach, and the number of
injections were also collected.

Statistical analysis was performed using SPSS
Version 28.0. Descriptive statistics summarized
baseline characteristics, while paired t-tests were
used to compare pre- and post-intervention VAS and
ODI scores. Multivariate regression analysis
identified predictors of treatment response, and the
chi-square test assessed associations between
categorical variables such as age and improvement
rates. Statistical significance was set at p<0.05p <
0.05p<0.05.

Confidentiality of patient data was maintained
throughout the study, and no identifiable
information was included in the analysis or
reporting.

Results

Demographic and Clinical Characteristics: The
Table 1 illustrates the baseline demographic and
clinical characteristics of the study population. The
mean age was 56.8 years (£9.3), with a male
predominance (58%). Common comorbidities
included hypertension (42%) and diabetes mellitus
(35%).

Table 1: Demographic and Clinical Characteristics of the Study Population

Parameter Value
Mean Age (years) 56.8+9.3
Gender (Male/Female) 58% /42%
Chronic Low Back Pain (%) 100
Radiculopathy (%) 72
Hypertension (%) 42
Diabetes Mellitus (%) 35

Kumar et al.

International Journal of Toxicological and Pharmacological Research

158



International Journal of Toxicological and Pharmacological Research e-ISSN: 0975-5160, p-ISSN: 2820-2651

Pain Intensity (VAS Scores): The Table 2 shows significant pain reduction after ESIs. The mean VAS scores
decreased from 7.5 (+1.2) at baseline to 3.2 (1.1) three months post-injection (p<0.01p < 0.01p<0.01).

Table 2: Changes in VAS Scores Pre- and Post-ESI

Time Point Mean VAS Score (= SD) Percentage Reduction
Baseline 7.5+1.2 -
3 Months Post-ESI 32+1.1 57%

Functional Disability (ODI Scores): The Table 3 illustrates improvements in functional outcomes. The mean

ODI scores dropped from 62% (£8.5) at baseline to 38% (£7.2) post-intervention (p<<0.01p < 0.01p<0.01).
Table 3: Changes in ODI Scores Pre- and Post-ESI

Time Point Mean ODI Score (= SD) Improvement (%)
Baseline 62 +8.5 -
3 Months Post-ESI 38+7.2 39%

Quality of Life Outcomes: The Table 4 summarizes patient-reported outcomes, with 64% reporting being “much

improved,” 22% “somewhat improved,” and 14% reporting no improvement.

Table 4: Patient-Reported Quality of Life Outcomes

QOutcome Category Percentage (%)
Much Improved 64
Somewhat Improved 22
No Improvement 14

Influence of Demographic and Clinical Variables: The Table 5 illustrates the influence of key demographic
and clinical variables on treatment outcomes. Older age (>65>65>65 years), diabetes mellitus, and higher baseline
VAS scores were associated with lower rates of pain relief and functional improvement.

Table 5: Influence of Key Variables on Treatment Outcomes

Variable Subgroup Pain Relief (%) Functional Improvement (%)
Age <65 Years 78 70
>65 Years 62 55
Diabetes Mellitus Present 65 58
Absent 74 70
Baseline VAS Score <8 76 68
>8 60 55

Safety and Complications: The Table 6 below highlights the incidence of complications following ESIs. No
major complications were reported, while minor complications such as transient headache and localized soreness
occurred in 12% of patients.

Table 6: Post-ESI Complications

Complication Incidence (%)
No Complications 88

Transient Headache 7

Localized Soreness 5

Impact of Injection Approach: The Table 7 illustrates the influence of injection approach (transforaminal vs.
interlaminar) on pain relief and functional improvement. The transforaminal approach showed slightly better

outcomes.

Table 7: Impact of Injection Approach on Pain Relief

Injection Approach Pain Relief (%) Functional Improvement (%)
Transforaminal 75 72
Interlaminar 68 65

Duration of Pain Relief: The Table 8 highlights the duration of pain relief post-ESI. A majority of patients (50%)
experienced relief lasting 1-3 months, while 40% reported relief lasting beyond three months.
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Table 8: Duration of Pain Relief Post-ESI

Duration of Relief (Months) Patients (%)
<1 Month 10
1-3 Months 50
>3 Months 40

Correlation Between Number of Injections and Outcomes: The Table 9 shows the relationship between the
number of injections received and treatment out comes. Pain relief and functional improvement were highest in

patients who received three injections.

Table 9: Correlation Between Number of Injections and Qutcomes

Number of Injections Pain Relief (%) Functional Improvement (%)
1 Injection 60 58
2 Injections 72 70
3 Injections 78 75

Patient Satisfaction: The Table 10 summarizes
patient satisfaction levels with ESIs. A majority of

patients (55%) were highly satisfied, with only 10%
dissatisfied.

Table 10: Patient Satisfaction with ESI Outcomes

Satisfaction Level Patients (%)
Highly Satisfied 55
Satisfied 35
Dissatisfied 10

Discussion

This retrospective study highlights the clinical
outcomes of epidural steroid injections (ESIs) in the
management of lumbar spondylosis. The findings
demonstrate significant improvements in pain relief,
functional outcomes, and patient-reported quality of
life, supporting the efficacy of ESIs as a minimally
invasive intervention for chronic low back pain.

Pain Relief and Functional Outcomes: The results
reveal substantial pain relief following ESIs, with a
mean reduction in VAS scores from 7.5 + 1.2 to 3.2
+ 1.1, reflecting a 57% improvement. This aligns
with previous studies that have reported significant
short-term pain relief through corticosteroid-
mediated suppression of inflammation and nerve
root irritation [10]. Functional improvement was
also evident, with ODI scores decreasing by 39%,
indicative of enhanced mobility and reduced
disability. These improvements suggest that ESIs
effectively address both nociceptive and neuropathic
components of lumbar spondylosis-related pain

[11].

Influence of Injection Technique: The study
identified differences in outcomes based on the
injection approach. The transforaminal approach
yielded slightly superior results compared to the
interlaminar approach, with higher rates of pain
relief (75% vs. 68%) and functional improvement
(72% vs. 65%). These findings are consistent with
evidence suggesting that the transforaminal route
provides more targeted delivery of corticosteroids to

the affected nerve roots, enhancing therapeutic
efficacy [12].

Patient-Specific Factors: Demographic and
clinical variables significantly influenced treatment
outcomes. Younger patients (<65\leq 65<65 years)
and those without diabetes mellitus experienced
better pain relief and functional gains. This may be
attributed to reduced systemic inflammation and
greater tissue responsiveness in these populations
[13]. Conversely, patients with higher baseline VAS
scores showed relatively limited improvement,
highlighting the need for individualized treatment
strategies based on symptom severity.

Duration of Pain Relief: The study found that 40%
of patients experienced pain relief lasting beyond
three months, while 50% reported relief for 1-3
months. This variability underscores the transient
nature of ESIs and the potential need for repeat
injections in select patients. However, the
observation that relief extends beyond the steroid’s
pharmacological activity suggests additional
mechanisms, such as mechanical decompression or
improved neural dynamics, may contribute to
sustained outcomes [14].

Safety and Tolerability: ESIs were well-tolerated,
with no major complications reported. Minor
adverse events, including transient headache (7%)
and localized soreness (5%), were consistent with
the expected safety profile of the procedure. These
findings reinforce the utility of ESIs as a safe option

Kumar et al. International Journal of Toxicological and Pharmacological Research

160



International Journal of Toxicological and Pharmacological Research

for patients who are unresponsive to conservative
treatments [15].

Comparison with Previous Studies: The results
are consistent with global literature demonstrating
the efficacy of ESIs in lumbar spondylosis. For
instance, similar studies have reported pain relief
rates of 60—75% at three months post-injection, with
functional improvements observed in 65-70% of
patients [16]. However, this study uniquely
highlights the influence of demographic variables,
injection technique, and repeat procedures on
outcomes, offering valuable insights for
personalized treatment planning.

Clinical Implications: The findings emphasize the
role of ESIs as an effective intervention for
managing lumbar spondylosis in  patients
unresponsive to conservative measures. By reducing
pain and improving functionality, ESIs can enhance
quality of life and potentially delay or obviate the
need for surgical intervention. The results also
underscore the importance of tailoring treatment
based on patient-specific factors such as age,
comorbidities, and baseline symptom severity [17].

Strengths and Limitations: The strengths of this
study include its large sample size, comprehensive
assessment of outcomes, and analysis of key
predictors of response. However, several limitations
must be acknowledged. The retrospective design
precludes causal inferences, and the reliance on
medical records introduces the potential for
selection and reporting bias. Additionally, the
study’s follow-up duration was limited to three
months, preventing long-term evaluation of
outcomes. Future prospective, multicenter studies
with extended follow-up periods are needed to
validate these findings.

Future Directions: Further research should focus
on optimizing patient selection for ESIs, exploring
the role of adjunctive therapies, and evaluating the
cost-effectiveness of repeated injections. Long-term
studies examining the durability of pain relief and
the potential to prevent surgical interventions will be
particularly valuable.

Conclusion

This retrospective study highlights the clinical
efficacy of epidural steroid injections (ESIs) in
managing lumbar spondylosis-related chronic low
back pain. The findings demonstrate significant
reductions in pain intensity, as reflected by a 57%
improvement in Visual Analog Scale (VAS) scores,
and substantial functional gains, evidenced by a
39% reduction in Oswestry Disability Index (ODI)
scores. These outcomes underscore the role of ESIs
as a viable, minimally invasive treatment option for
patients unresponsive to conservative measures.

The study also identifies important factors
influencing treatment outcomes. Younger patients
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(<65\leq 65<65 years), those without comorbidities
such as diabetes mellitus, and individuals receiving
transforaminal injections exhibited better pain relief
and functional improvement. These findings
emphasize the importance of tailoring ESI therapy
to individual patient profiles to optimize results.
Furthermore, the safety profile of ESIs, with no
major complications reported, supports their
continued use in clinical practice.

Although the benefits of ESIs are well-documented,
the results of this study highlight the transient nature
of relief in some patients, with 40% reporting
sustained improvement beyond three months. This
underscores the potential need for repeat injections
in appropriately selected individuals. Moreover, the
study reveals that injection approach, number of
injections, and demographic variables play a critical
role in determining outcomes, providing valuable
insights for clinical decision-making.

From a clinical perspective, ESIs serve as an
effective intervention not only for symptom relief
but also for improving quality of life and delaying or
preventing the need for surgical interventions. The
procedure’s efficacy, safety, and tolerability make it
a cornerstone in the multimodal management of
lumbar spondylosis.

However, the study’s retrospective design and three-
month follow-up limit its ability to assess long-term
outcomes. Future research should prioritize
prospective, multicenter studies to evaluate the
durability of pain relief, functional improvement,
and the cost-effectiveness of ESIs in diverse patient
populations. Additionally, exploring the synergistic
role of ESIs with other modalities such as physical
therapy and targeted rehabilitation programs could
enhance therapeutic outcomes.

In conclusion, epidural steroid injections provide
significant pain relief, improve functional outcomes,
and enhance quality of life for patients with lumbar
spondylosis. By addressing individual patient
characteristics and optimizing injection techniques,
clinicians can maximize the therapeutic potential of
ESIs, ensuring better outcomes for those suffering
from this debilitating condition.
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