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ABSTRACT 

Background/Objective:  Poorly managed postoperative pain after lumbar disc surgery is linked to a slower 

recovery, a longer hospital stay, and a higher usage of analgesics. Intraoperative epidural steroids have been 

used to reduce post-operative discomfort after lumbar discectomy. In this study, we looked at how intra-

operative epidural steroids affected postoperative pain and stay duration in patients with unilateral single-

level lumbar discectomy. 

Material & Methods:  A randomized control trial was conducted at Ayub Teaching Hospital Abbottabad. 

Group A (n = 30) was given intraoperative epidural methylprednisolone, while group B (n = 30) was given 

normal saline only. The outcome was measured between the two groups in terms of postoperative pain (visual 

analog scale), time of mobilization, length of hospital stay, and duration to return to work. 

Results:  At discharge, the VAS score in group A was 0.40 compared to 2.4 in group B (p = 0.000). At 2 weeks 

follow-up, the mean VAS score was 1.10 in group A in contrast to 1.4 in group B (p = 0.001). Patients who 

received local epidural methylprednisolone were mobilized after an average of 1 day, stayed for an average of 

1.16 days, and returned to work following 18.2 days, whereas patients in the control group were mobilized 

after an average of 1.2 days, stayed for an average of 1.86 days and returned to work following 25.9 days. An 

incidental Dural tear occurs in 2 cases. 

Conclusion:  Intra-operative epidural steroid is beneficial in reducing post-operative pain, hospital stay, and 

time to return to work. It allows early mobilization with enhanced recovery and few complications. 
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INTRODUCTION 

Almost 80% of the population will have low back 

pain at least once in their lives.1 Low Back Pain 

costs the United States of America more than 

$100 billion each year due to its high incidence 

and a major contribution to disability.1,2 The most 

prevalent cause of low back pain in the vast 

differential diagnosis is intervertebral 

degeneration, which can cause degenerative disc 

issues, as well as lumbar disc herniations, can 

occur.2 In the hospital outpatient department, the 

most common presentations following disc 

herniation are low back discomfort and radicular 

pain.3 Lumbar disc herniation can cause agonizing 

pain and misery in the patient.2 Magnetic 

resonance imaging (MRI) is the gold standard for 

imaging to confirm suspected herniated lumbar 

discs, with a diagnostic accuracy rate of 97 

percent.4,5 Although 90% of patients recover with 

conservative management, the remaining 10% 

require surgical intervention.6 Laminectomy and 

discectomy are the commonest surgeries to treat 

symptomatic lumbar disc herniation.7 Lumbar 

discectomy is the surgical treatment of choice for 

acute disc herniation without spondylolisthesis.8 

Lumbar discectomy for herniated nucleus 

pulposus is one of the most common procedures 

performed on the spine.9-10 Despite significant 

advances in clinical and basic knowledge of pain 

transmission and regulation, most postoperative 

aches remain unsatisfactorily addressed.11 

Postoperative discomfort delays mobility and 

everyday activities, prolongs hospitalization and 

alters the patient's view of early postoperative 

recovery.10 Acute postoperative pain that is poorly 

managed is related to greater morbidity, 

functional impairment, delayed recovery time, 

longer opiate usage, higher healthcare expenses, 

and the development of chronic pain.12 

Postoperative analgesics are used by some 

surgeons, whereas others use other therapies 

such as intraoperative local anesthetics and/or 

corticosteroids. The effectiveness of epidural 

methylprednisolone for postoperative pain 

control and hospital stay reduction is being 

questioned. In lumbar disc surgery, we evaluated 

the impact of intraoperative epidural 

methylprednisolone administration to that on 

normal saline (placebo) for postoperative pain 

management and its influence on the length of 

hospitalization of an individual patient post-

procedure. 

 
MATERIAL AND METHODS 

Study Design & Setting 

This randomized control trial (RCT) was done in 

the Department of Neurosurgery, Ayub Teaching 

Hospital Abbottabad from June to December 

2020. Approval was taken from the hospital 

ethical committee. 

 

Inclusion Criteria 

Sixty Patients of either gender with an age range 

from 20 – 60 years, with unilateral single-level 

prolapsed lumbar intervertebral disc, who were 

planned for unilateral single-level lumbar 

laminotomy and discectomy were included in the 

study. 

 

Exclusion Criteria 

Those with recurrent lumbar disc herniation, 

multiple-level stenosis, spondylolisthesis, and 

cauda equine syndrome were excluded from the 

study. 

 

Patient Groups 

Patients were randomly divided into two groups 

(A&B) by blocked randomization, each consisting 

of 30 patients. The data were collected with the 

informed consent of the patients. 

 

Surgical/Clinical Management 

All patients underwent a single-level unilateral 

lumbar laminotomy and discectomy in a prone 
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position under general anesthesia. After removal 

of a herniated disc, group A was given 

intraoperative epidural methylprednisolone 

80 mg, instilled over exposed nerve root or dura, 

while group B was given with normal saline only. 

Preoperative and postoperative pain in the back 

and/or leg at 6 and 12 hours, at the time of 

hospital discharge, and the first follow-up visit 

after 12 – 14 days were assessed using the Visual 

Analogue Scales (VAS). Additionally, the duration 

of hospital stay and the time taken to return to 

normal work were also recorded. 

 

Data Collection & Analysis 

The data was analyzed using SPSS version 25. The 

data was entered on a clinically designed 

proforma. A Chi-square test was used to compare 

the mean VAS at 6, 12 hours, at discharge, and 

follow-up between groups: epidural steroids 

(group A) and normal saline (group B). A Chi-

square test was also applied to compare the time 

of mobilization, length of hospital stay, and time 

to return to work between groups A and B. 

 
RESULTS 

Age Distribution 

The overall mean age of these patients was 42.4 ± 

11 years. The average age of patients in group A 

(Epidural steroids group) was 43.5 years, while the 

average age of patients in group B (control 

group) was 43.3 years. 

Gender Distribution 
The male-to-female ratio was 1:1. In the epidural 

steroid group, there were 14 male and 16, female 

patients, while in the normal saline (placebo) 

group there were 16 male and14 female patients 

(Table 1). 

 

Disc Herniation 

L4 - L5 was the most common site of disc 

herniation (n = 36, 60%), followed by L5 – S1 (n = 

18, 36%). An equal number of patients were 

included in each discectomy level i.e., L4 – L5, L5 – 

S1, L3 – L5, and L3 – L4 (Table 1). 

 

Pre and Post-Operative VAS Scores 

Pain in the back and/ or leg, pre-operatively, 

postoperatively at 6 and 12 hours, at discharge 

from the hospital, and the first follow-up visit was 

assessed using the visual analog scale (Table 2) in 

patients undergoing microdiscectomy with 

methylprednisolone and control (Normal saline). 

The pre-operatively difference in the visual analog 

scale between the two groups was not statistically 

significant (9.3 ± 0.59 VS 9.3 ± 0.55) (p = 0.65). 

 Post-operatively at 6 hours, group A (Steroids 

group) had an average VAS score of 2.3 (±2.3) 

compared to 4.7 (±2.5) in group B (control group) 

(p = 0.000). The average VAS score after 12 hours 

of surgery in group A was 1.13 (±1.22) compared 

to 3.5 (±2.4) in group B (p = 0.001). At discharge, 

the VAS score in group A was 0.40 (±0.77)

 

Table 1:  Background information of patients undergoing lumbar discectomy (n = 60). 

Variables Overall 
Group of Patients 

p-value 
Epidural Steroids Normal Saline 

Mean Age (years) 42.4 ± 11 43.5 ± 11 41.3 ± 11 0.43 

Male n (%) 

Female n (%) 

30 (50%) 14 (46.7%) 16 (53.3%) 
0.60 

30 (50%) 16 (53.3%) 14 (46.7%) 

Discectomy level n (%) 

L4 – L5 36 (60%) 18 (50%) 18(50%) 

0.95 
L5 – S1 18 (30%) 9 (50%) 9(50%) 

L3 – L5 3 (5%) 2 (66.6%) 1(33.3%) 

L3 – L4 2 (3.3%) 1 (50%) 1(50%) 
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Table 2:  Pre and Post-Operative VAS Scores. 

Pre/Post VAS Overall 

Group of Patients 
p-

value 
Epidural 

Steroids (A) 

Normal 

Saline (B) 

Mean Preoperative Pain VAS Score 9.3 ± 0.5 9.3 ± 0.59 9.3 ± 0.55 0.65 

Mean Postoperative Pain VAS Score at 6 Hours 3.5 ± 2.67 2.3 ± 2.3 4.7 ± 2.5 0.000* 

Mean Postoperative Pain VAS Score at 12 Hours 2.3 ± 2.25 1.13 ± 1.22 3.5 ± 2.4 0.001* 

Postoperative Pain VAS Score at Discharge From Hospital 1.4 ± 1.59 0.40 ± 0.77 2.4 ± 1.58 0.000* 

Postoperative Pain VAS Score at First Follow-Up 0.75 ± 1.38 0.10 ± 0.30 1.4 ± 1.71 0.001* 
 

*Significant 

 
compared to 2.4 (±1.58) in group 

B (p = 0.000). At the first follow-

up after 12 – 14 days of surgery, 

the VAS score was 1.10 (±0.30) in 

group A in contrast to 1.4 (±1.71) 

in group B (p = 0.001) (Table 2). 

 

Time of Mobilization, 

Hospital Stay, and Taken 

to Return to Work 

 

Table 3:  Time of mobilization, length of hospital stay, and duration 

taken to return to work (days) for both groups. 

Duration (Days) Overall 
Epidural 

Steroids (A) 

Normal 

Saline (B) 

P-

value 

Time of mobilization 1.1 ± 0.35 1 ± 0.00 1.2 ± 0.48 0.000* 

Length of hospital stay 1.5 ± 0.72 1.16 ± 0.37 1.86 ± 0.81 0.000* 

Duration took to return 

to work 
22 ± 6.2 18.2 ± 2.5 25.9 ± 6.4 0.000* 

 

*Significant 

 

A statistically significant difference was observed 

upon comparing the time of mobilization, length 

of hospital stay, and duration taken to return to 

work. Patients who received local epidural 

methylprednisolone were mobilized after an 

average of 1 (±0.00) day, stayed for an average of 

1.16 (±0.37) days, and returned to work following 

18.2 (±2.5) days whereas patients in the control 

group were mobilized after an average of 1.2 

(±0.48) days, stayed for an average of 1.86 (±0.81) 

days and returned to work following 25.9 (±6.4) 

days (Table 3). 

 An incidental dural tear occurs in 2 cases 

(1.2%). One patient in the control group 

developed postoperative superficial surgical site 

infection. The postoperative cerebrospinal fluid 

leak was not observed in any patient among the 

two groups. 

 
DISCUSSION 

The Intervertebral disc separates each vertebra, 

acts as a shock absorber, makes the spine flexible, 

and allows movements such as bending and 

twisting. The gel-like central part of the disc 

herniates once the stronger outer layer rupture. 

The herniated part of the disc can compress the 

spinal cord and/ or nerve root resulting in 

myelopathy and/or radiculopathy. The nerve root 

pain and dysfunction are not solely due to 

mechanical compression by the herniated disc. 

The inflammatory materials within herniated 

nucleus pulposus cause inflammation of the nerve 

root.14 The inflamed nerve root is sensitized and 

begin to transmit pain signal even with gentle 

pressure.15 An immunologic mechanism have also 

been proposed in addition to the various 

inflammatory mechanism involved in pain 

generation. The avascular central part of the disc 

which has no contact with systemic circulation act 

as a foreign body and has been proposed to own 

antigenic properties, once herniated.16 

 Herniation of the intervertebral disc in the 

lumbar spine is believed to be one of the main 
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causes of low back ache and sciatica.17 it is the 

most common cause of radiating nerve root pain 

but accounts for only 5% of all lower back pain 

problems.18 Lumbar microdiscectomy is the 

procedure to remove the herniated portion of the 

disc. It is the most common procedure performed 

in the United States for lumbar-related 

problems.19 Discectomy relieves radicular 

symptoms as well as back pain by removing the 

mechanical compression on the nerve root. 

However, some patients may experience mild to 

moderate back and/or leg pain due to an 

inflammatory process that may persist for a few 

days. Post-operative pain is disabling for patients 

and can delay mobilization, prolong the duration 

of hospital stay, and can increase the duration to 

return to normal daily life activities and work. In 

the past epidural steroids have been used as an 

adjunct to lumbar discectomy. Intraoperative 

epidural steroids following lumbar discectomy 

can reduce post-operative pain by reducing the 

early post-operative inflammatory reaction as well 

as late scar formation.20 

 Aljabi et al, in their study of 150 patients, 

divided into two equal groups concluded that 

intraoperative use of epidural steroids reduces 

post-operative pain and length of hospital stay in 

patients undergoing single-level lumbar 

discectomy. Mean hospital stay in his study was 

1.3 ± 0.9 days in the corticosteroids group 

compared to 3.2 ± 1.2 in the control group while 

the mean visual VAS score for postoperative pain 

at discharge and 1-week follow-up was 4.2 ± 1.1 

versus 4.9 ± 0.8 (P = 0.036), 3.8 ± 0.5 versus 4.3 ± 

0.2 (0.041), respectively.13 Cai et al. in their study 

hypothesized that intra-operative epidural 

steroids following lumbar discectomy are 

associated with lower pain scores and hospital 

stay as well as decreased postoperative analgesic 

requirements with no significant postoperative 

complications.21 

 In these randomized controlled trials, the 

author found that intraoperative use of epidural 

steroids following unilateral single-level lumbar 

discectomy significantly reduces post-operative 

pain. The improvement in back and/or leg pain 

assessed by a visual analog scale post-operatively 

at 6 hours, at 12 hours, at discharge from the 

hospital, and at the first follow-up visit was much 

better with the use of intra- operative epidural 

methylprednisolone instilled over the exposed 

nerve root or Dura. The length of hospital stay 

was significantly shorter in the epidural steroid 

group than in the normal saline group. Time 

intervals from surgery to mobilization as well as 

the duration is taken to return to work were also 

assessed in this study. Patients who received local 

epidural methylprednisolone were mobilized after 

an average of 1 day and returned to work after 

18.2 days whereas, patients in the saline group 

were mobilized after an average of 1.2 days and 

returned to work after 25.9 days of surgery. The 

difference in time of mobilization and duration 

taken to return to work between the two groups 

was statistically significant. It was concluded that 

the duration of hospital stay, time of mobilization, 

and time taken to return to work are related to 

the presence and severity of postoperative pain. 

Absence or mild postoperative pain is associated 

with enhanced recovery, early mobilization, 

shorter length of hospital stay, and decreased 

time interval to return to work following lumbar 

disc surgery. Though discectomy relieves 

mechanical compression caused by herniated 

nucleus pulposus, a perioperative epidural steroid 

is necessary to decrease nerve root inflammation. 

Epidural methylprednisolone may counteract the 

effect of inflammatory material released by 

herniated disc contents. 

 Lowell and associates in his study reported 

that intraoperative use of epidural steroids after 

lumbar discectomy may predispose to infection.22 

They relate the infection to the local 

immunosuppressant effect of steroids. 

Oluwaseum et al, from their meta-analysis, 

demonstrated an increased infection rate with the 

use of intra-operative epidural steroids but the 

result of their study was not statistically 
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significant.11 A recent study by Ishfaq et al, 

reported an increased infection rate in patients 

with the use of intra-operative epidural steroids 

than in the control group, with a ratio of 2:1.23 In 

our study of 60 patients, only one patient in the 

saline group develops superficial surgical site 

infection. We assume that low-dose epidural 

steroids cannot predispose to superficial or deep 

wound infection if proper aseptic measures were 

taken. 

 Unintended Dural tear is a common 

complication and can occur in up to 14% of all 

lumbar spine surgeries.24 it is possibly the most 

frequent complication with a rate of 3.5% for a 

primary discectomy and 13.2% for revision 

discectomy.25 the rate varies with surgical 

procedures with a reported incidence of 1 – 

17%.25 Incidental Dural tears may or may not be 

associated with a postoperative cerebrospinal 

fluid leak. In our study, we observed two cases of 

incidental durotomies in the control group with 

no post-operative CSF leak, even though the 

Dural rent was left open. We believe that, if the 

Dural tears were not repaired, then tight closure 

of para-spinal muscles and fascia can prevent 

postoperative CSF leak. 

 
CONCLUSION 

Intra-operative epidural methyl-prednisolone 

following lumbar discectomy is beneficial in 

reducing post-operative pain, length of hospital 

stay, and time is taken to return to work and 

permits early mobilization of patients after 

surgery with enhanced recovery and little or no 

complications. 
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