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ABSTRACT

Objective: This study aimed to determine the relation of severity of lumbar spinal stenosis and pain
improvement after caudal epidural injection.

Material and Methods: 70 patients of neurogenic claudication were included from July 2019 to June 2020.
MRI lumbosacral spine was done of all patients to categorize the degree of spinal stenosis on T2-W axial. All
patients were given caudal epidural steroid injection as a day case procedure. Follow-up was done at 3 & 8
weeks and pain improvement was assessed by using Ronald satisfaction score.

Results: Mean age was 37.9 + 7.8 years. 48.6% patients were male and 51.6% were female. The improvement
was observed in 28 patients (40%) at 3 weeks and in 46 patients (65.7%) at 8 weeks. There was no

statistically significant relationship between lumbar

spinal stenosis and pain improvements at 3 weeks (p value 0.30) and 8 weeks (p value 0.32).

Conclusion: The grade of lumbar spinal stenosis has no significant effect on pain improvement after caudal

epidural steroid injection.
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INTRODUCTION

Degenerative lumbar spinal stenosis (LSS) is a
common cause of low back pain and disability in
our population." Spinal stenosis is narrowing of
the spinal canal by bone and soft tissues that
causes compression of the central spinal canal,
lateral recesses and intervertebral foramina. As far
as pathophysiology is concerned, there are
degenerative changes in the lumbar spine like
disc degeneration, spondylosis, facet joint
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degeneration, ligamentum flavum hypertrophy,
osteophyte formation and degenerative scoliosis.?
Neurogenic claudication is the cardinal feature of
Lumbar spine stenosis in which there is buttocks
and bilateral lower limb pain initiated by walking,
standing, and walking downhill. It is typically
relieved by sitting and bending forward.

The patient will present with low back pain,
unilateral or bilateral radiculopathy sensory loss,
weakness and loss of reflexes in myotome
distribution.?> Magnetic resonance imaging (MRI)
is an excellent investigation to determine the
cause of spinal stenosis. In MRI the status of disc
bulges, disc generation, ligamentum flavum
hypertrophy, facet joint hypertrophy, central canal
size, lateral recess encroachment, neural
foraminal size and nerve root entrapment can be
assessed.* Despite the prevalence of disease, the
treatment of LSS remained controversial. The
treatment options include conservative measure
such as non-steroidal anti-inflammatory drugs
(NSAIDS), activity modification, and
physiotherapy, as well as more invasive
treatments such as epidural steroid injections
(ESI) and surgery.®

Epidural steroid injections (ESIs) are suitable
treatment option for lumbar spinal stenosis
radicular symptoms. Epidural steroid injections
prevent the inflammatory cascade, act as a nerve
membrane stabilizer and block the nociceptive
type C-fibers® The ideal injection delivers the
medicine to the exact site of inflammation, the
affected nerve root, and the neural plexus.
Interlaminar, transformational, and caudal are the
3 commonly used routes to enter the epidural
space.” Contrast injection is usually injected
before the administration of medicine. This will
determine the distribution of injection and avoid
injection into vascular structures or the intrathecal
space. Surgery for lumbar spinal stenosis is
generally done when conservative treatments
have failed or if the stenosis substantially impairs
the patients’ lifestyle.®
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The rationale and objective of our study is to
determine the relation of lumbar spinal canal
stenosis and pain improvement after caudal
epidural injection. The literature about this topic
is inconclusive and there is no local data available
on this topic.

MATERIAL AND METHODS
Study Setting and Design

A Quasi experimental study was conducted at
Bakhtawar Amin Hospital Multan after getting an
approval institutional ethical review board. 70
patients of lumbar spinal stenosis were included
in the study for duration of one year from July
2019 to June 2020. Informed consent was taken
from every patient.

Sampling Technique and Sample Size

The sampling technique was simple random
probability sampling. The sample size was
calculated using the software G Power version
3.1.9.4. Considering the values of effect size as
0.3, alpha as 0.05 and power of the test as 80%, a
sample size of 64 was calculated. However, we
took a sample size of 70.

Inclusion Criteria

Patients having low back pain with radicular pain,
neurogenic claudication having central canal
stenosis on axial images of MRI lumbosacral spine
were included.

Exclusion Criteria

Patients having symptoms of low back pain
without symptoms of leg pain, patients having
foraminal and extraforaminal stenosis,
spondylolisthesis, patients having previous back
surgery, neurological deficits, comorbids and
extremes of age were excluded.
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Data Collection

The diagnosis of LSS was done on clinical
symptoms,  neurological examination and
radiological investigation including MRI of
lumbosacral spine.

1.5 tesla MRI of lumbosacral spine was done
in all patients in the study’ Grading of
lumbosacral spine stenosis was based on degree
of separation of the cauda equina on T2-
weighted axial images (grade 0: no lumbar
stenosis with no obliteration of anterior CSF
space, grade I: mild lumbar stenosis with all cauda
equine separable, grade Il: moderate lumbar
stenosis with cauda equina aggregated and grade
[ll: severe lumbar stenosis with none of the cauda
equina separated). Radiologist confirmed the
grading of spinal stenosis.'

Caudal epidural injection was given to all
patients."” The procedure was done in Operation
Theater under fluoroscopic guidance. Patient was
placed prone on operation table. The target area
identified in fluoroscope and infiltrated with local
2% xylocaine injection.' 22 G spinal needle was
used to enter the epidural space via sacral hiatus.
The epidural space was confirmed by giving
omnipaque contrast and checked under
fluoroscope.” Total volume of 10 ml was injected
containing Injection depomedrol 80 mg, injection
bupivacaine and 0.9% normal saline.” The
procedure was done as a day case procedure and
patient was discharged 4 — 5 hours after injection.

Follow-up

Patients follow-up was done at 3 and 8 weeks
post injection and outcome was assessed by
using Roland satisfaction score: (1: little pain; 2:
moderate pain; 3: bad pain; 4: very bad pain; 5:
almost unbearable pain).” The pain outcome
score was further categorized into two groups
(improved: 0 — 2, not improved: 3 - 5) to
determine the correlation between pain reduction
and lumbar spine stenosis grade and gender.
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Data Analysis

SPSS version 23 was used for data analysis.
Demographic analysis included the assessment of
age, gender and degree of stenosis. Pain
improvement after epidural injection was
analyzed by frequency and percentages. The
relationship between degree of spinal stenosis,
gender and pain improvement at 3 and 8 weeks
was assessed by chi — square test. P value of
< 0.05 was taken as significant.

RESULTS

Age Incidence

There were 70 patients in the study with lumbar
spinal stenosis with age ranging from 24 — 55
years. The mean age was 37.9 + 7.8 years.

Gender Incidence

Male patients were 34 (48.6%) and female were
36 (51.6%).

Severity of Lumbar Stenosis
Mild stenosis were present in 16 (22.9%),
moderate stenosis in 30 (42.9%) and severe
stenosis were present in 24 (34.3 %).

Improvement in Pain

Table 1 shows the statistics of pain improvement
at 3 and 8 weeks post injection. Table 2 shows the
categorization of pain improvement.

Table 1: Number of Patients mentioned for Pain
improvement after epidural injection.

Pain Improvement At 3 Weeks At 8 Weeks
0 1(1.4%) 4 (5.7%)
1 7 (10%) 10 (14.3%)
2 20 (28.6%) 32 (46.7%)
3 29 (41.4%) 22 (31.4%)
4 10 (14.3%) 2 (2.9%)
5 3 (4.3%) 0
http//www.pakjns.org
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Relationship of LSS and Pain
Improvement

The relationship between lumbar spinal stenosis
grade and pain improvement was checked by chi
square test. There was no statistically significant
relation between lumbar spinal stenosis and pain
improvement at 3 weeks (p value
0.30) and 08 weeks (p value 0.32)

Table 2: Number of Patients mentioned
categorization of pain improvement.

Pain Improvement At 3 Weeks At 8 Weeks
Improved (0 - 2) 28 (40%) 46 (65.7%)
Not Improved (3 - 5) 42 (60%) 24 (34.3%)

Table 3: Relationship of pain improvement and grade of stenosis at

3 and 8 weeks follow-up.

(Table 3).

Relationship of Gender and Grade of

Pain Improvement Stenosis
Mild (1)

The relationship between gender of
patient and pain improvement at 3

Severe (Ill)
and 8 weeks was checked by chi P value
square test. There was no
statistically  significant  relation
between gender and  pain

improvement at 3 weeks (p value
0.09) and 08 weeks (p value 0.4).

Gender

Male
Female
P value

DISCUSSION

The results of our study showed that there is no
significant relation between the degree of spinal
stenosis and the pain improvement after caudal
epidural injection. The patients having mild spinal
stenosis did not improve and patients of severe
stenosis improved after caudal epidural injection.
Patients having variable degree of stenosis on
MRI were given epidural injection but the pain
improvement was not corresponding to degree of
stenosis.

We hypothesized that the cause of spinal
stenosis is multifactorial. There is mechanical
component including degenerated discs, facet
hypertrophy and ligamentum flavum hypertrophy
and chemical component. Chemical inflammation
is an important factor in the development of

http//www.pakjns.org

Moderate (I1)

3 Weeks 8 Weeks
Improved Not Improved Not
Improved Improved
9 7 13 3
10 20 18 12
9 15 15 9
0.30 0.32

Table 4: Relationship between pain improvement and gender 3 and
8 weeks follow-up.

3 Weeks 8 Weeks
Improved Not Improved Not
Improved Improved
17 17 24 10
1 29 22 14
0.09 04

symptoms of spinal stenosis. Various cytokines
and inflammatory mediators were released in
spinal stenosis and they cause the symptoms of
neurogenic claudication. By giving caudal
epidural injection including both lidocaine and
steroid, we address the inflammatory component.
Steroids will suppress inflammation and lidocaine
with anaesthetize the nerve.® Imaging measures
on MRI are usually do not correspond to degree
of symptoms. Patients have severe stenosis have
mild symptoms and patients have mild to
moderate stenosis have severe symptoms. That is
why we used epidural injections to suppress
inflammatory component of spinal stenosis. But
the results do not correspond to our hypothesis.
Patients having severe spinal stenosis improved
with caudal injections more than patients of mild
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to moderate stenosis showing that inflammatory
component of spinal stenosis is not the only
factor determining the symptoms of spinal
stenosis.'

One factor may be that axial images on MRI
may not be fully reflective of spine canal
dimensions and it may reflect the inconsistent
response to caudal epidural injection and pain
improvement. Another underlying factor is the
use of static images to grade LSS. This will result
in the inconsistent relationship  between
symptoms and the degree of lumbar spinal canal
stenosis. There is wide variability between
patients having LSS and symptoms. Some
patients have severe stenosis but have mild
symptoms and vice versa. The symptoms of LSS
changes widely over time.*

Prior studies were done to determine the
relationship between spinal canal dimensions and
response to ESI and the results were inconsistent.
Park et al did study on 47 patients. He did MRI
scans of all patients to categorize the stenosis
and gave CT guided epidural injections. He
assessed the pain improvement by 5 point pain
scale. He found no relation between severity of
spinal stenosis and epidural steroid injections."
Perez et al did double blind RCT on patients
which were given epidural lidocaine alone or with
steroid. He measured the size of lumbar spine by
qualitative (CT scan) and quantitative (MRI scans).
Pain improvement was assessed by Roland-Morris
Disability Questionnaire and the leg pain numeric
rating scale at 3 weeks following injection. His
results showed that imaging measures were not
associated with clinical pain improvement.*
Kapural et al did retrospective study. He included
the lumbar spinal levels and degree of stenosis in
study. He gave series of epidural injections. His
results showed that the patients having multilevel
stenosis improved well with series of epidural
injections as compared to patients having single
level stenosis. As far as degree of stenosis is
concerned, this is not related to the pain
improvement after series of epidural injections.®
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CONCLUSION

The grade of lumbar spinal stenosis have no
significant effect on pain improvement after
caudal epidural steroid injection.

LIMITATIONS

The limitations of our study were we have not
done CT scans of patients to determine the size
of spinal canal. We have not taken lumbar spinal
levels involved in spinal stenosis in our study. We
have not given spinal level specific injection which
could give better improvement in pain relief. CT
guided epidural injections can also be given to
target the specific spinal level. Outcome was
assessed by VAS only but functional outcome or

psychological variables were not taken into

account.
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