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ABSTRACT 
 

Background: Lumbar spinal stenosis is a condition caused by narrowing of spinal canal. Steroid injection either 

lumbar or caudal can improve the functional outcome and low back pain. 
Aim: To compare the outcome of caudal epidural steroid injection with lumbar epidural steroid injection in treating 

spinal stenosis in patients suffering from sciatica. 
Methods: In this prospective study 338 patients having low backache due to spinal stenosis with sciatica were 

included from June 2013 to December 2014. Patients were randomly divided into two groups. Group I and II. 
Patients in Group I (160 patients) received caudal epidural steroid injections while the patients in Group II (178 
patients) received lumbar epidural steroid injections. Visual analog scale (VAS) and Oswestry Disability Index 
(ODI) was used to assess outcome of the Caudal and Lumbar steroid injections and was measured at 2 weeks, at 
3months, and improvement was declared if VAS decrease ≥50% of baseline and Oswestry disability index  
decrease ≥40% at 3 months.  
Results: In group I, there were 70(43.75%) males and 90(56.25%) females, while in group II there were 

98(55.1%) males and 80(44.9%) females. The mean age of the patients in group I was 46.46±10.37 (18-75 years) 
years and was 43.77±15.27 years (18-75 years) in group II (P=0.0619). The change in pain score (>50%) was 
observed in 159 (89.33%) in group II compared with 121 (75%) in group I (P=0.0008).  
Conclusion: Lumbar epidural of steroids injections are more effective then caudal epidural injection of steroids in 

treating spinal stenosis. 
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INTRODUCTION 
 

The most important cause of disability in the world is low 
backache,(1) and one of the most important causes of low 
back pain is lumbar spinal stenosis2.  Surgery is considered 
to be the gold standard modality in managing the patient 
with symptomatic spinal stenosis2. Considering the 
significant risk and great expense associated with surgery, 
a multitude of new technologies have been developed 
including minimally invasive lumbar decompression and 
interventional techniques such as epidural injections and 
percutaneous adhesiolysis3,4. 

In a survey, epidural steroid injections were 
considered to be the first line invasive treatments after 
conservative management failed to provide significant relief 
to pain in patients and were referred for surgical 
interventions5. 

Epidural injections in lumbar spine are administrated 
by three ways i.e. caudal epidural, lumbar transforaminal 
and lumbar interlaminar. Usually epidural injections are 
administered after the conservative management fails, the 
conservative management includes, NSAIDs, exercise, 
physical therapy, relaxants and other analgesics. A 
randomized trial comparing transforaminal epidural with 
interlaminar epidural showed that bilateral transforaminal 
epidural are superior to interlaminar epidural but 
transforaminal epidural are associated with high risks and 
are not practical6. 
------------------------------------------------------------------------------- 
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Radcliff et al in 2013 in his study showed that there is 
high rate of use of epidural steroid injection despite, 
conflicting reports regarding the efficacy of epidural 
injection in randomized controlled trials and a lack of cost 
effectiveness. However, their subgroup analysis provided 
inappropriate conclusion because of improper inclusion of 
literature and a poorly designed retrospective analysis and 
large difference in sample sizes3. 

Manchikant et al conducted two studies in 2012 and 
2015 in which he compared caudal and interlaminar 
epidural in lumbar central spinal stenosis with 2 years 
follow up showed 54% improvement in caudal epidural 
compared with  84% in interlaminar lumbar epidural7,8. 

The aim of the study was to assess the outcome and 
to compare both caudal and interlaminar epidural injections 
of steroids in lumbar central spinal stenosis. 
Hypothesis: The hypothesis was that interlaminar lumbar 

epidural injections are superior to caudal epidural injections 
of steroids in pain relief and radiculopathy in lumbar central 
stenosis. 
 

MATERIAL AND METHODS 
 

This randomized, prospective comparative study was 
conducted in Unit I of the Department of Orthopedic 
Surgery and Traumatology, Mayo Hospital Lahore, from 
June 2013 to December 2014 after taking consent from 
ethical review board.  

Patients having lumbar spinal stenosis (confirmed on 
MRI lumbosacral spine) with pain in lower limb for more 
than 6 months and conservative treatment failed to relieve 
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pain were included in this study. An informed written 
consent was taken from each patient. Patients with 
foraminal stenosis, having history of previous spine 
surgery, diabetic neuropathy, paraesthesia due to other 
medical disorders and having medical disorders were 
excluded from the study 

A sample size of 338 cases fulfilling the inclusion 
criteria were calculated with 95% confidence level, 7% 
margin of error and taking expected percentage of efficacy 
i.e. 75% with administration of epidural corticosteroids for 
management of sciatica. The patients were divided 
randomly (using lottery method) into two groups, In Group I 
each patient received caudal epidural injection of 120mg of 
methylprednisolone acetate in combination with 3-5ml of 
2% plain lignocaine and 10-20ml of normal saline while 
Group II received interlaminar lumbar epidural injections of 
120 mg of methylprednisolone acetate in combination with 
3-5ml of 2% plain lignocaine and 10-20ml of normal saline. 

The procedure took place in the operation theatre and 
after the assessment of vitals and maintaining the 
intravenous line the patients in group I were positioned in 
prone with the sacral area draped. Under aseptic measure 
sacral hiatus was palpated and a wide bore lumbar 
puncture (LP) needle of 20G inserted at 45 degrees into 
the sacral hiatus and it was confirmed by pushing the air in 
the needle and auscultating at sacral region. Once it was 
confirmed that the LP needle was at right place then 3-5ml 
of inj. 2% lignocaine was injected followed by 120 mg of 
methyl prednisolone acetate then 10 – 20 ml of normal 
saline was injected. Patient was then kept in recovery room 
for 1 hour and then was discharged. While the patients in 
group II were given interlaminar lumbar epidural injection of 
steroids after the assessment of vitals. L2-3 intervertebral 
space was marked under image intensifier and then using 
epidural set no. 18G the needle was inserted and patient 
was given the steroid of same dose as in patients of group 
I. 

Patients were assessed at 2 weeks and 3 months. 
Visual analog score was used to assess the pain in which 
zero means no pain while 10 mean unbearable pain. 
Oswestry Disability Index (ODI) was also assessed and it 
represents the disability as follows25: 

0% – 20% minimal disability 
20% – 40% moderate disability 
40% – 60% severe disability 
60% – 80% crippled backache 
80%–100% bedbound or exaggerating their symptoms25. 
Improvement was labeled if pain decreased ≥50% of 
baseline and Oswestry disability index increased ≥40% at 3 
months of follow up.  
 

RESULTS 
 

There were 70(43.75%) males and 90(56.25%) females in 
group I while in group II there were 98(55.1%) males and 
80(44.9%) females The mean age of the patients in group I 
was 46.46±10.37 (18-75 years) years and was 43.77±15.27 
years (18-75 years) in group II (P=0.0619). No significant 
difference was present among the groups in demographic 
variables (table I). 

The mean pain as measured on Visual Analogue 
Scale (VAS) was 6.48±0.67 (ranged 5.00 and 8.00) in 
group II while was 7.36±1.37 (ranged 5.00 and 8.00) in 
group I before starting the injection (p=0.3).  At two weeks 
follow-up the VAS was 3.97±1.32 in group II compared with 
group I which was 4.96±0.97 (P <0.0001).  At final follow-
up at 3 months in group II the change in pain score (>50%) 
was observed in 159 patients (89.33%) compared with 121 
patients (75%) in group I (P=0.0008).  The VAS at final 
follow-up was 2.10±0.87 in group II while it was 3.12±0.91 
in group I (P<0.0001) (table II). 

The average Oswestry index in patients before 
starting the injections was 47.71±11.12 (ranged 30-76) in 
group II while it was 48.08±11.32 in group I(P=0.7622). At 
two weeks the ODI in group II was 20.6±6.4 compared with 
group I which was 24.3±7.4 (P<0.0001). At final follow-up 
the mean Oswestry score in group II was 13.52±6.71 while 
it was 15.15±7.69 in group I (P=0.0382). The change in 
Oswestry index (>40%) was observed in 157(88.21%) in 
group II compared to 113(70.62%) (p<0.0001) (Table III). 
No major complications seen in both group. None of the 
patients of either group developed any neurological deficit 
after the injection. 

 
Table I: Demographic and clinical data of patients. 

 Group I Group II P Value 

Mean Age 46.46±10.37 43.77±15.27 =0.0619 

Gender (male/Female) 70/90 98/80 <0.05 

Mean VAS (Pre-injection) 7.36±1.37 6.48±0.67 =0.3 

Mean ODI (Pre-injection) 48.08±11.32 47.71±11.12 =0.762 

 
Table II: Comparison of Caudal and Lumbar epiduralresults basedVAS 

Outcome Measure Time Group I Group II P value 

Mean VAS leg Pain 

Preinjection 7.36±1.37 6.48±0.67 =0.3 

2 weeks post injection 4.96±0.97 3.97±1.32 <0.0001 

3 months post injection 3.12±0.91 2.10±0.87 <0.0001 

Overall Patients  121(75%) 159(89.33%) <0.0008 

 
Table III:  Comparison of Caudal and Lumbar epidural results based Disability 

Outcome Measure Time Group I Group II P value 

Mean ODI  

Preinjection 48.08±11.32 47.71±11.12 =0.762 

2 weeks post injection 24.3±7.4 20.6±6.4 <0.0001 

3 months post injection 15.15±7.96 13.5±6.71 =0.0382 

Overall Patients  113(70.62%) 157(88.21%) <0.0001 



Caudal Epidural Steroid Injection with Interlaminar Lumbar Epidural Injection 

 

 

2170   P J M H S  Vol. 15, NO.9, SEP  2021 

 

DISSCUSSION 
 

This randomized controlled trail of injecting steroid for 
managing lumbar spinal stenosis either by caudal approach 
or by lumbar translaminar approach showed the efficacy of 
both approach at the end of 3 months. However, the 
lumbar translaminar approach was superior to caudal 
epidural at 3 months. 89.33% patients of group II showed 
more than 50% decrease in VAS while only 75% patients of 
group I showed improvement at 3 months after the 
procedure. As both these procedures were performed to 
provide relief to patients with persistent and chronic low 
backache, both showed significant improvement in the 
patients with spinal stenosis. However, the patients who 
showed no response with the procedure were higher in 
caudal epidural than the lumber epidural (24.37% in caudal 
epidural and 10.67% in lumbar epidural). There was no 
difference in outcome based on level of stenosis and 
severity. 

The caudal epidural injections may be limited with 
spread of the drug above the level of S1 in some patients. 
L4/L5 involvement was 90% in a study by Radcliff et al in 
20133. So it appears that sometimes the drug does not 
reach to the level of pathology in caudal epidural so 
interlaminar lumbar epidural injection is more effective as it 
provides drug close to the pathology. 

Multiple studies support the efficacy of lumbar 
interlaminar epidural injection in managing the lumbar 
spinal stenosis9,10,11 whereas Friedly et al in 2014 in a study 
contradicted the outcome of lumbar epidural in treating 
lumbar spinal stenosis with moderate to severe leg pain12. 
But later in 2014 Anderson criticized the study of Friedly et 
al, for their design, the mode of outcome assessment, 
quality of literature review, performance of procedures with 
variable volumes of drug injected and conclusion that there 
is a lack of efficacy though the results clearly show that 
both Transforaminal and Interlaminar approaches were 
effective with Interlaminar approach showing superior 
results12,13. Bresnahan et al and Ammendolia et al also 
being criticized for their poor search criteria and 
inappropriate analysis leading to conclusion based on no 
evidence14,15. However, the systemic reviews utilizing 
appropriate methodology showed moderate efficacy in 
managing the central spinal stenosis4. So still there has not 
been any study published in which there is comparative 
analysis performed in single study though there is study 
published in 2014 showing comparison of two studies16. 
 

CONCLUSION 
 

We conclude that both caudal epidural steroid injections 
and translaminar lumbar epidural steroids injections 
provide adequate pain relief and functional improvement in 
spinal stenosis with sciatica however translaminar lumbar 
epidural injection of steroids yields better pain relief and 
functional improvement than caudal epidural injection of 
steroids. 
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