
Interlaminar Lumbar Epidural Steroid Injections for Pain 
Relief in Cases of Low Backache due to Disc Prolapse and 

Canal Stenosis

Introduction
Low back pain with or without lower 
limb radicular pain is the most common 
problem among acute and chronic pain 
disorders [1]. It can cause significant 
morbidity, is often debilitating, and 
results in significant health care related 
costs. Intervertebral disc prolapse, disc 
degeneration, spinal stenosis, and 
spondylolisthesis are the common the 
diagnoses for lower back pain, with or 
without lower limb radicular pain. 
Various mechanisms for disc-related 
pain have been described. These include 

disc degeneration, compression of the 
nerve roots, or biochemical effects, 
including inflammation and vascular 
compromise [2, 3, 4]. Various treatment 
options, including simple bed rest, 
analgesia, physiotherapy, epidural 
steroids, and surgery, have been 
advocated for management of this 
condition, with varying degree of 
success [1]. Most patients with low back 
ache with radicular pain respond to 
conservative symptomatic management, 
with the resolution of pain in a few 
weeks to months [5]. Epidural steroid 
injections have had a role to play in the 
treatment of various spine-related 
conditions, particularly radiculopathy 
[6]. Several approaches have been used 
to access the lumbar epidural space, 
each of which has its advantages and 
disadvantages. The lumbar interlaminar 
approach is the commonly used route, 

followed by lumbar transforaminal and 
caudal epidural approaches [7]. The 
present study assessed the efficacy of 
epidural steroid injection for providing 
pain relief in cases of intervertebral disc 
prolapse and canal stenosis.

Materials and Methods
Following the approval for the study by 
the ethical committee, we conducted a 
prospective study in 77 patients with 
magnetic resonance imaging (MRI)-
proven disc prolapse and spinal canal 
stenosis, with radicular pain or 
neurogenic claudication (Table 1). 
These patients were refractory to 
various non-invasive methods of 
treatment, which included adequate bed 
rest, analgesics, and traction. After 
obtaining the necessary informed 
consent from the patients, they were 
administered interlaminar epidural 
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steroid injections and pain relief was 
assessed after the procedure. The 
inclusion criteria were MRI findings 
with disc prolapse (central, paracentral, 
and foraminal disc and/or canal stenosis 
(Grade A [A1, A2, A3, and A4] and 
Grade B), [8]) (Fig. 1) with correlated 
signs and symptoms on clinical 
examination. The study excluded all the 
patients with: (1) Motor deficits, (2) 
segmental instability on radiographs, 
(3) uncontrolled diabetes mellitus, (4) 
bleeding disorders, (5) previous lumbar 
surgeries, (7) far lateral disc prolapse, 
and (6) Grade C and D canal stenosis 
[8]. The patients were divided into two 
groups: The prolapsed intervertebral 
disc (PID) group (n = 53) and canal 

stenosis group (n = 24). Before the 
injection, variables like rest and walking 
pain, on a verbal numeric rating scale 
(VNRS) (0–10 numeric pain intensity 
scale), straight leg raising test, and 
findings of motor examination were 
recorded in all cases. Injection of 
triamcinolone 80 mg + 2 ml of 2% 
lignocaine, diluted to a total volume of 
20 ml in normal saline, was injected into 
the epidural space using an interlaminar 
approach at the L4–L5 interspinous 
space using an 18-gauge Tuohy needle 
(Fig. 2). The epidural space was 
identified by standard non-imaging 
technique. Patients were subsequently 
rested in the supine position for 30 min 
in the recovery room and their vital 
signs were monitored. All patients were 
discharged on the day after the 
procedure. Patients were assessed at 
intervals of 3, 12, and 24 weeks, during 

which VNRS and a 4-point 
Modified North American 
Spine Society (NASS) 
patient satisfaction scores 
(Table 2) were recorded for 
each patient. Five patients 
from the PID group and 
three from the canal stenosis 
group had to undergo 
surgery due to worsening of 
pain or due to onset of 
motor deficits. These 
patients were not included 

in the final analysis. The remaining 48 
patients from the PID group and 21 
patients from the canal stenosis group 
were followed up for at least 6 months.

Statistical Analyses
Statistical analyses were performed 
using IBM Corp. Released 2012. IBM 
SPSS statistics for Windows, Version 
21.0. Armonk, NY: IBM Corp. 
Wilcoxon matched-pairs tests were used 
to compare the VNRS scores at 
different time points,  in both the 
groups, while the Mann-Whitney U-test 
was applied to compare NASS patient 
satisfaction scores at the end of 24 
weeks among the two groups. Statistical 
significance was defined as P ≤ 0.05.

Results
Among the 48 patients analyzed in the 
PID group, the mean age of patients was 
39.8 years (range 29–52 years); 27 were 
men and 21 were women. Among the 
21 patients in the canal stenosis group, 
the mean age was 59.9 years (range 
27–83 years); 12 were men and 9 
women. The mean pre-injection VNRS 
score was 6.46 ± 0.85 in the PID group. 
The post-injection VNRS scores at 3, 
12, and 24 weeks reduced to 2.21, 1.85, 
and 1.92 respectively, and a mean 
difference of 4.54 was noted in the 
VNRS at the pre-injection stage and  24 
weeks post-injection (P < 0.001) (Table 
3). The percentage of change in this 
group was 70.32%. The VNRS at 12 
weeks was the least; however, there was 
no significant difference in the VNRS 
scores at 12 weeks and 24 weeks (P > 
0.05). In the canal stenosis group, the 
mean pre-injection VNRS score was 
6.71 ± 0.85. The post-injection VNRS 
score at 3, 12, and 24 weeks reduced to 
3.57, 3.43, and 3.76, respectively. The 
mean difference of 2.95 was noted in the 
VNRS score at pre-injection and the 
VNRS score at 24 weeks post-injection 
(P < 0.001) (Table 4). The percentage 
of change in this group was 43.97%. The 
VNRS score was the lowest at 12 weeks. 
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Figure 1: (a) T2W midsagittal section 
showing cranially migrated disc at L4–L5 
(prolapsed intervertebral disc Group); 
(b) T2W axial magnetic resonance 
images showing Grade A 2 canal stenosis 
and moderate lateral canal stenosis (canal 
stenosis group).

Figure 2: : (a-c) Drug mixture and 
epidural space identification before 
injection of the drug.

Figure 3: Comparison of verbal numeric rating scale 
scores at  dif ferent t ime points in prolapsed 
intervertebral disc group and canal stenosis group.



The NASS patient satisfaction scores at 
the end of 24 weeks were graded as 
perfect in 7 patients (14.58%), good in 
31 patients (64.58%), moderate in 9 
patients (18.75%), and bad in 1 patient 
(2.08%) in the PID group. The NASS 
patient satisfaction scores indicated that 
no patients graded this as perfect at the 
end of 24 weeks, 13 patients (61.9%) 
graded it as good, 5 patients (23.81%) 
as moderate, and 3 patients (14.29%) as 
poor in the canal stenosis group. The 
PID group had better NASS patient 
satisfaction scores than did the canal 
stenosis group at the end of 24 weeks (P 
< 0.05) (Table 5). The mean difference 
between the pre-injection VNRS and 
VNRS at 24 weeks was higher in the 
patients in the PID group (4.54) than in 
the canal stenosis group (2.95, P < 
0.001) (Fig. 3). epidural steroid PID 
and canal stenosis groups in terms of 
NASS patient satisfaction scores at the 
end of 24 weeks. One patient had 
hypotension immediately after the 
injection, which was managed by 

intravenous fluids and supportive 
therapy; the patient recovered within 
approximately 20 min. No other 
complications were noted in the study 
groups.

Discussion
Interlaminar epidural steroid injections 
are commonly being used to provide 
pain relief in case of intervertebral disc 
prolapse and sciatica, with proven short- 
to long-term benefits in terms of pain 
relief [1, 2]. Apart from anti-
inflammatory properties, the injected 
material displaces the dura forward and 
inward, stretching the nerve roots, and 
causes lysis of neural adhesions . The 
drug, then, spreads along the epidural 
space, providing effective pain relief [9]. 
In a study comparing the efficacy of 
transforaminal epidural steroid with 
interlaminar epidural steroid, the 
authors concluded that interlaminar 
epidural steroid injections can be as 
effective as transforaminal epidural 
steroid injections when performed at 
the nearest level of lumbar pathology 
[10]. Various studies have shown a 
favorable outcome following 
interlaminar epidural steroid injections 
in patients with a PID [6, 13]. In our 
study, the patients demonstrated 
significant improvement in post-
injection VNRS scores and showed very 
good satisfaction scores based on the 
modified NASS  patient satisfaction 
scores, implying a favorable outcome of 
the procedure in terms of pain relief. 
Paisley et al. studied the dispersal 
pattern of injectate after interlaminar 
lumbar epidural steroid injections using 

lumbar computed tomography 
epidurography. They concluded that the 
injectate diffuses throughout the 
epidural space with nearly uniform 
circumferential flow, as well as 
significant rostral and caudal flow. As a 
result, the amount of drug reaching the 
target level may be lower due to 
dispersion in the canal. However, this 
approach could be useful for multilevel 
disc prolapse [11, 12]. In view of this, 
higher volume of the drug may be 
needed when using the interlaminar 
route than when using a transforaminal 
approach. We also included patients 
with mild-to-moderate spinal canal 
stenosis and evaluated them separately. 
The efficacy of injection therapies in 
spinal canal stenosis has not yet been 
elucidated and has resulted in mixed 
outcomes in such patients. Botwin et al. 
conducted a prospective study on 34 
patients who received caudal steroid 
injections under fluoroscopic guidance. 
After a follow-up of 6 weeks, 6 months, 
and 12 months, the pain scores 
decreased by >50% in comparison with 
the pre-injection scores. At 12 months, 
52% of the patients reported that they 
were “somewhat better” [14]. Fukusaki 
et al. did not favor epidural steroid 
injections for cases of canal stenosis and 
opined that epidural steroids have no 
role to play in the management of pain 
in the same [15]. Friedly et al., in their 
survey, described that spinal stenosis 
accounted for 23% of all epidural steroid 
injections in the U.S Medicare 
Population [16]. In our series, these 
patients had a good response to epidural 
steroid injections; however, it was not as 
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Disc prolapse
Number of 

patients
Incidence (%)

Single level

L4-L5 21 39.62

L5-S1 17 32.08

L3-L4 3 5.66

Two levels

L4-L5 and L5-S1 12 22.64

Total 53 100

Canal stenosis (Grades A [A1, 

A2, A3, and A4] and B) grading 

of severity of lumbar spinal 

stenosis [8]

Single level

L4-L5 2 8.33

L5-S1 1 4.17

Two Levels

L3-L4 and L4-L5 5 20.83

L4-L5 and L5-S1 9 37.5

Three levels

L3-L4, L4-L5, and L5-S1 7 29.17

Total 24 100

Table 1: Distribution of pathology

Score ???

 
Bad No change of complaints; even worse

Moderate
Epidural steroid helped me, but I won’t let this 

procedure again

Good
Most of the complaints are relieved, and I would 

again let this procedure if my complaints reappear

Perfect
Epidural steroid satisfied me and fulfilled my 

expectations.

Table 2: Modified NASS

NASS: North American Spine Society

Time points Mean±SD
Mean 

difference

SD 

difference

% of 

change
Z -value P  value

Pre-injection/3 weeks 6.46±0.85/2.21±0.74 4.25 0.7 65.81 6.0308 <0.001

Pre-injection/12 weeks 6.46±0.85/1.85±0.77 4.6 0.71 71.29 6.0308 <0.001

Pre-injection/24 weeks 6.46±0.85/1.92±0.92 4.54 0.94 70.32 6.0308 <0.001

3 weeks/12 weeks 2.21±0.74/1.85±0.77 0.35 0.6 16.04 3.2427 <0.01

3 weeks/24 weeks 2.21±0.74/1.92±0.92 0.29 0.8 13.21 2.1519 <0.05

12 weeks/24 weeks 1.85±0.77/1.92±0.92 −0.06 0.67 −3.37 0.5879 0.5566

VNRS: Verbal numeric rating scale, PID: Prolapsed intervertebral disc, SD: Standard deviation

Table 3: Comparison VNRS scores in PID group at different time points, using the Wilcoxon 

matched-pairs test



efficacious as that in the PID group. 
However, only patients with mild-to-
moderate stenosis were included in our 
study; hence, the true efficacy for the 
canal stenosis group remains unclear. 
On comparing the two groups, VNRS 
scores and NASS patient satisfaction 
scores were better in patients who 
received epidural steroid injection for 
PID than for canal stenosis. The 
pathogenesis of spinal canal stenosis is 
multifactorial. In addition to mechanical 
compression, there can be vascular, 
biochemical, or biomechanical issues or 
a combination of these factors causing 
pain in the patients with canal stenosis. 
Thus, epidural steroid injections may 
not be as efficacious in this group as in 
the prolapsed intervertebral group, 
where the predominant cause of pain is 
chemical neuroradiculitis due to 
inflammation of the nerve roots [1]. 
Epidural steroid injections, although 
well-tolerated, are not devoid of 

complications. Serious complications, 
such as dural injury (frequency: 2–5%), 
and symptoms, such as headache and 
nausea, were reported in a series by 
Chou  et al. [18]. In addition, infectious 
complications, such as epidural 
abscesses and septic meningitis, have 
been reported. Hence, strict monitoring 
of asepsis is mandatory during the 
procedure [18]. Wybier et al. studied 12 
cases of paraplegia following epidural 
steroid injection and concluded that the 
most probable mechanism of this 
severe, although exceptionally rare 
complication is due to violation of a 
radiculomedullary artery, with 
embolization of macroaggregates of 
steroids, and subsequent deprivation of 
the arterial supply of the cord [19]. 
Although epidural steroid injection is 
very well tolerated compared with 
systemic steroids, a few systemic 
complications have been observed. 
Manchikanti reported complications 

such as hyperglycemia and adrenal 
suppression, in cases of repeated 
epidural steroid injection in short 
intervals [20]. We did not encounter 
any complications in our study. There 
were no cases of dural puncture or 
infection or any of the other 
aforementioned complications in any of 
the patients in our study.

Conclusion
Interlaminar lumbar epidural steroid 
injection is a useful, effective, and safe 
treatment modality for lower back pain 
with radiculopathy due to lumbar 
intervertebral disc prolapse and/or 
canal stenosis. Epidural steroids do 
provide very good analgesia and even 
marked pain relief; however, the long-
term effect of the procedure must be 
studied in more detail.
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Time points Mean±SD
Mean 

difference

SD 

difference

% of 

change
Z -value P  value

Pre-injection/3 weeks 6.71±0.85/3.57±1.60 3.14 1.56 46.81 3.823 <0.000

Pre-injection/12 weeks 6.71±0.85/3.43±1.63 3.29 1.55 48.94 3.823 <0.000

Pre-injection/24 weeks 6.71±0.85/3.76±1.55 2.95 1.36 43.97 3.823 <0.000

3 weeks/12 weeks 3.57±1.60/3.43±1.63 0.14 0.57 4 1.0142 0.3105

3 weeks/24 weeks 3.57±1.60/3.76±1.55 −0.18 -0.13 −5.32 1.0987 0.2719

12 weeks/24 weeks 3.43±1.63/3.76±1.55 −0.32 -0.42 −9.71 1.2014 <0.04

VNRS: Verbal numeric rating scale, SD: Standard deviation

Table 4: Comparison of the VNRS scores at different time points in the canal stenosis group 

using the Wilcoxon matched-pairs test

Time points Epidural steroid (PID) (%)
Epidural steroid 

(canal stenosis) (%)
Total (%)

Bad 1 (2.08) 0 (0.00) 1 (1.45)

Poor 0 (0.00) 3 (14.29) 3 (4.35)

Moderate 9 (18.75) 5 (23.81) 14 (20.29)

Good 31 (64.58) 13 (61.90) 44 (63.77)

Perfect 7 (14.58) 0 (0.00) 7 (10.14)

Total Chi-square=10.5584 P =0.0320*

Table 5: Comparison of epidural steroid PID and canal stenosis groups in 

terms of NASS patient satisfaction scores at the end of 24 weeks

*P <0.05, PID: Prolapsed intervertebral disc, NASS: North American Spine 
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