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Abstract
Background:This study was conducted to assess the comparison between functional

outcome of selective nerve root block versus caudal epidural injection in lumbar

radiculopathy.

Material and methods:It was a randomized comparative clinical trial. The surgery was
performed using aseptic precautions in an operating theatre that was equipped with
resuscitation equipment and an image intensifier. By positioning the patient in a prone
posture, the sacral hiatus was located by palpating the sacral cornua. Subsequently, an
epidural needle was introduced via the sacral hiatus into the epidural space. The needle's
placement in the epidural space was confirmed clinically by the lack of air palpations under
the skin around the sacrum and by performing the "whoosh test," which involves injecting air
while simultaneously listening for sounds across the lumbar spine. The location was further
confirmed using an image intensifier. An injection of 80mg (2ml) of Methyl prednisolone,
together with 6ml of lignocaine, was administered. The medication was then pushed in by
adding an additional 10ml of isotonic saline. After the operation, the patient was instructed to
recline in a supine posture for a duration of 4 hours. Data were collected using a pre-designed
semi-structured study proforma. A comprehensive medical history was obtained, followed by
a thorough assessment of the body's systems. Routine blood tests, X-ray imaging of the spine,
and MRI scans were performed. A comprehensive physical examination of the spine was
conducted, with a special focus on PIVD. Each patient had clinical and neurological

assessments after one month, three months, six months, and one year following the operation.

Results:It was observed that mean BMI of the patients in causal epidural group and SNRB
group was 25.9 £ 2.6 vs 26.1+ 2.2 kg/m2 respectively. There was no significant difference
between caudal epidural group and SNRB group with respect to mean BMI (p value = 0.83)It
was observed that overall, 8% had L1L2, 20% of the patients had L3L4 level, 34% had L4L5
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and 38% had L5S1. There was no significant difference between the two study groups with
respect to distribution of patients according to PIVD level (p value = 0.98).Mean duration of
pain was 13.4 = 1.8 and 13.7 + 1.5 months in the caudal epidural and SNRB group
respectively, p value = 0.49.1t was observed a significantly greater reduction in LBP VAS was
observed in caudal epidural group as compared to SNRB group at baseline to 1 month (4.2 +
1.2 vs 1.8 + 1.3, p value < 0.01), baseline to 3 months (5.6 + 1.3 vs 3.4 £+ 1.4, p value < 0.01),
baseline to 6 months (6.4 = 1.1 vs 4.6 £ 1.3, p value < 0.01) and baseline to 12 months (7.2 £+
1.3 vs 42 £ 1.7, p value < 0.01).In the present study, a 57% and 53% decline in ODI was
observed at baseline to 1 month in the caudal epidural group and SNRB group respectively.
In addition, a 68% and 54% decline in ODI was observed at baseline to 3 months in the
caudal epidural group and SNRB group respectively. Then a 69% and 59% decline in ODI
was observed at baseline to 6 months in the caudal epidural group and SNRB group
respectively. Finally, a 71% and 65% decline in ODI was observed at baseline to 12 months
in the caudal epidural group and SNRB group respectively. Thus, consistently higher

reduction in ODI was observed in caudal epidural group as compared to SNRB group.

Conclusion:A consistently greater reduction in pain was observed in caudal epidural group as
compared to SNRB group at post-procedure 1, 3, 6 and 12 month follow ups. A consistently
greater reduction in disability was observed in caudal epidural group as compared to SNRB
group at post-procedure 1, 3, 6 and 12 month follow ups.No complications were reported by
any patient in the present study. A faster resumption of normal activities was observed in the

caudal epidural group of patients as compared to SNRB group of patients.
Introduction

Lumbosacral radiculopathy is a condition that involves many nerve roots and results in
discomfort, decreased sensation, and impaired motor function, depending on the degree of
nerve compression. Lumbosacral radiculopathy is a very prevalent condition.! The majority
of lumbosacral radiculopathy patients resolve on their own. Paresthesia is the predominant
symptom in cases with radiculopathy. A frequent occurrence is the manifestation of back
discomfort that extends into the foot, accompanied by a positive straight leg raising test.?
Radiculopathy often does not lead to a loss of muscular strength due to the fact that muscles
are usually innervated by many nerve roots. Therefore, muscular strength is often only
impacted by severe instances of radiculopathy. Nerve root compression is the most prevalent

cause of lumbar radiculopathy. It often occurs as a consequence of either disc herniation or
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spondylosis. A disc herniation may occur as a result of either a sudden accident or as a
consequence of long-term deterioration of the spine. Disc herniation stimulates the pain
receptors in nearby tissues, including ligaments, blood vessels, and the outermost layer of the

spinal cord (duramater).

Individually, spondylosis causes a reduction in the size of the spinal canal, neural foramen, or
the lateral recess. Degenerative arthritis of the lumbar spine is the primary cause of canal
narrowing. Additional causes include inflammation, infection, injury, vascular disorder, and
tumor formation. Compression of the spinal nerve root, whether acute or chronic, may result
in underlying conditions such as ischemia, inflammation, or edema. The regions most prone
to injury include the L4-L5 and L5-S1 segments. These levels correspond to the regions that
primarily facilitate movement in the lumbar spine. Approximately 90% of compressive
lumbosacral radiculopathies occur at any of these specific levels.’ Immediate employment of
neuroimaging is advised for patients of severe acute radiculopathy. Severe symptoms include
the gradual deterioration of neurological impairments, probable presence of an underlying
tumor, epidural abscess, or cauda equina syndrome.* An issue with imaging is the notably
high occurrence of aberrant neuroimaging results, even in individuals who show no

symptoms.

An MRI is more effective than a CT scan in differentiating between inflammatory, neoplastic,
or vascular illnesses. The suggested course of action is to do a magnetic resonance imaging
(MRI) scan with contrast, unless there are specific reasons not to, in order to assess lumbar
radiculopathy. If imaging results are inconclusive or negative but there is a strong suspicion
of radiculopathy, it is advisable to do nerve conduction investigations.> CT imaging is not an
effective method for seeing nerve roots, which makes it difficult to identify radicular illness.
CT scans are superior than MRI for evaluating skeletal structures. The use of plain
radiographs to assess the patient's lumbar spine has little use in determining the underlying
cause of radiculopathy. The majority of sciatica patients may be managed by conservative
treatment methods such as rest, muscle relaxants, nonsteroidal anti-inflammatory medications
(NSAIDs), and physiotherapy.® When the pain persists for at least six weeks, conservative

therapy is often deemed unsuccessful.”

There is a scarcity of research that have directly examined the effectiveness of caudal
epidural injection with transforaminal nerve root block in alleviating pain caused by lumbar

radiculopathy. A prospective randomized trial was done to examine the effectiveness of
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caudal epidural steroid injection and selective nerve root block in managing pain caused by
prolapsed lumbar intervertebral disc in individuals who did not experience relief from

nonsurgical treatment methods.
Material and methods

It was a randomized comparative clinical trial. The surgery was performed using aseptic
precautions in an operating theatre that was equipped with resuscitation equipment and an
image intensifier. By positioning the patient in a prone posture, the sacral hiatus was located
by palpating the sacral cornua. Subsequently, an epidural needle was introduced via the sacral
hiatus into the epidural space. The needle's placement in the epidural space was confirmed
clinically by the lack of air palpations under the skin around the sacrum and by performing
the "whoosh test," which involves injecting air while simultaneously listening for sounds
across the lumbar spine. The location was further confirmed using an image intensifier. An
injection of 80mg (2ml) of Methyl prednisolone, together with 6ml of lignocaine, was
administered. The medication was then pushed in by adding an additional 10ml of isotonic
saline. After the operation, the patient was instructed to recline in a supine posture for a
duration of 4 hours. Data were collected using a pre-designed semi-structured study
proforma. A comprehensive medical history was obtained, followed by a thorough
assessment of the body's systems. Routine blood tests, X-ray imaging of the spine, and MRI
scans were performed. A comprehensive physical examination of the spine was conducted,
with a special focus on PIVD. Each patient had clinical and neurological assessments after

one month, three months, six months, and one year following the operation.

The analysis included profiling of patients on different demographic, laboratory and clinical
parameters. Descriptive analysis of quantitative parameters was expressed as means and
standard deviation. Ordinal data were expressed as absolute number and percentage. Patient
variables and outcomes between epidural injection and nerve root block group were
compared using statistical tests. Cross tables were generated and chi square test was used for
testing of associations and student t test was used for comparison of quantitative parameters.
P-value < 0.05 is considered statistically significant. All analysis were done using SPSS

software, version 24.0.

Results
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Table 1: Comparison of patients between caudal epidural and SNRB group according to

BMI

Study group
BMI Caudal Total
epidural SNRB
Ideal (18.5 to 24.9) 06 (24%) 08 (32%) 14 (28%)
Overweight (25 to 29.9) 16 (64%) 16 (64%) 32 (64%)
Obese (more than 30) 03 (12%) 01 (4%) 04 (08%)
Total 25 (100%) 25 (100%) 50 (100%)
Mean BMI 259+2.6 26.1+2.2 p value = 0.83

It was observed that mean BMI of the patients in causal epidural group and SNRB group was

259 + 2.6 vs 26.1% 2.2 kg/m2 respectively. There was no significant difference between

caudal epidural group and SNRB group with respect to mean BMI (p value = 0.83)

Table 2: Comparison of patients between caudal epidural and SNRB group according to

PIVD level

PIVD level Study group Total
Caudal epidural SNRB

L1L2 02 (08%) 02 (08%) 04 (8%)
L3L4 05 (20%) 05 (20%) 10 (20%)
L4L5 09 (36%) 08 (32%) 17(34%)
L5S1 09 (36%) 10 (40%) 19(38%)
Total 25 (100%) 25 (100%) 50 (100%)

It was observed that overall, 8% had L1L2, 20% of the patients had L3L4 level, 34% had
L4LS5 and 38% had L5S1. There was no significant difference between the two study groups
with respect to distribution of patients according to PIVD level (p value = 0.98).

Table 3: Comparison of patients between caudal epidural and SNRB group according to

duration of pain

Study group
Caudal epidural SNRB P value
Mean duration of pain | 13.4+1.8 0.49

. ©
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(months)

Mean duration of pain was 13.4 + 1.8 and 13.7 £ 1.5 months in the caudal epidural and

SNRB group respectively, p value = 0.49.

Table 4: Comparison of patients between caudal epidural and SNRB group according to

difference in LBP VAS

Study group
LBP VAS difference P value
Caudal epidural SNRB
Baseline to 1 month 4.0+12 1.841.3 <0.01
Baseline to 3 months | 5 6413 3.4+1.4 <0.01
Baseline to 6 months | ¢ 441 1 4.6+1.3 <0.01
Baseline to 12 months | 7741 3 4.2+1.7 <0.01

It was observed a significantly greater reduction in LBP VAS was observed in caudal epidural
group as compared to SNRB group at baseline to 1 month (4.2 £ 1.2 vs 1.8 £ 1.3, p value <
0.01), baseline to 3 months (5.6 = 1.3 vs 3.4 + 1.4, p value < 0.01), baseline to 6 months (6.4
+ 1.1 vs4.6 £ 1.3, p value <0.01) and baseline to 12 months (7.2 £ 1.3 vs 4.2 £ 1.7, p value <
0.01).

Table 5: Comparison of patients between caudal epidural and SNRB group according to

change in ODI
Study group
ODI change Caudal epidural | SNRB
(mean % change) | (mean % change)
Baseline to 1 month -57% -53%
Baseline to 3 months -68% -54%,
Baseline to 6 months | _ggo -59%
Baseline to 12 months | 770, -65%

In the present study, a 57% and 53% decline in ODI was observed at baseline to 1 month in
the caudal epidural group and SNRB group respectively. In addition, a 68% and 54% decline
in ODI was observed at baseline to 3 months in the caudal epidural group and SNRB group
respectively. Then a 69% and 59% decline in ODI was observed at baseline to 6 months in
the caudal epidural group and SNRB group respectively. Finally, a 71% and 65% decline in
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ODI was observed at baseline to 12 months in the caudal epidural group and SNRB group
respectively. Thus, consistently higher reduction in ODI was observed in caudal epidural

group as compared to SNRB group.
Discussion

This randomized comparative clinical trial was aimed to compare the functional outcome
between the patients of lumbar radiculopathy treated with caudal epidural and transforaminal
nerve root block. Patients of confirmed PIVD (clinically and radiologically by MRI) with
backache and radiculopathy, who failed to respond to conservative therapy for duration of 6
weeks were included in the study. One group of caudal epidural and one group with
transforaminal nerve root block were compared for post-procedure pain and disability. The

results of our study are discussed as follows:

In the present study, mean age of the patients in caudal epidural and SNRB group was 39 +
5.1 vs 38.4 £ 6.1 years, without any significant difference between them (p value = 0.81). In
addition, males comprised 56% of caudal epidural group and 52% of SNRB group. There was
no significant difference in the gender distribution between causal epidural and SNRB group
(p value = 0.77). Khan et al evaluated the outcomes of targeted nerve root injections with
corticosteroids for the treatment of lumbar radiculopathy.® The average age of the participants
in the research was 38.6 years, with a range of 22 to 65 years. Out of the 127 patients
included in the study, 79 (65.83%) were men and 41 (34.17%) were girls. Ghosh et al
conducted a comparison of the effectiveness of transforaminal epidural injection (TFEI) and
selective nerve root block (SNRB) in treating prolapsed discs at the L4-L5 and L5-S1 levels.’
The average age of the patients in the TFEI group was 37.86+10.044 years, whereas in the
SNRB group it was 37.57+10.013 years. The majority (64.3%) of the overall study
population fell into the age bracket of 18 to 40 years. The male participants outnumbered the
female participants in both groups, with a female-to-male ratio of 1:1.4 in the entire study

population.

We observed that mean BMI of the patients in causal epidural group and SNRB group was
25.9 £ 2.6 vs 26.1+ 2.2 kg/m2 respectively. Also, overall 8% had L1L2, 20% of the patients
had L3L4 level, 34% had L4L5 and 38% had L5S1. Mean duration of pain was 13.4 + 1.8
and 13.7 £ 1.5 months in the caudal epidural and SNRB group respectively, p value = 0.49
and mean duration of surgery was 51.6 £ 4.6 vs 61.9 £ 5.7 mins in the caudal epidural and

SNRB group respectively, p value < 0.01. The average length of discomfort in a related
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research by Khan et al. was 11.40 (range 4-24) months.® With 56 (46.67%) patients, L4-L5
was the most prevalent level of prolapsed disc. This was followed by L5-S1 in 39 (32.50%),
L3- L4 in 18 (15%), L2-L3 in 5 (4.17%), and L1-L2 in 2 (1.67%) people. In the Vinoth et al.
study, 41(82%) of the patients had symptoms for less than a year, of which 20(40%) for less
than six months and 21(42%) for seven to twelve months; 6(12%) of the patients had
symptoms from 13 to 18 months; 2(4%) of the patients had symptoms from 19 to 24 months;
only one patient had symptoms longer than 24 months; the mean length of pain was 9.56
months.'” Out of 50 patients with MRI disc pathology, 30 patients (or 60%) had the most
frequent level of disc abnormalities at L4-L5, 15 patients (30%) had the second most
common level at L5-S1, and 5 patients (10%) had the level at L3-S4.

Conclusion

A consistently greater reduction in pain was observed in caudal epidural group as compared
to SNRB group at post-procedure 1, 3, 6 and 12 month follow ups. A consistently greater
reduction in disability was observed in caudal epidural group as compared to SNRB group at
post-procedure 1, 3, 6 and 12 month follow ups.No complications were reported by any
patient in the present study. A faster resumption of normal activities was observed in the

caudal epidural group of patients as compared to SNRB group of patients.
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