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ABSTRACT

Background: Selective Nerve Root Block using steroid is a proven technique for management of lumbar radiculopathy.

The aim of the study was to determine the effectiveness of selective nerve root block in lumbar radiculopathy.

Methods: A prospective observational study was conducted for duration of one year in patients diagnosed with
lumbar radiculopathy. Patients with leg pain, positive straight leg raising test and single level disc prolapse were
included in the study. The procedure was performed under fluoroscopic guidance and Visual Analogue Pain rating scale
and Oswestry Disability Index score was used for assessment ~pre-injection, 1 week, 1 month, 6 months and 1-year

post injection.

Results: Total 35 patient with mean age of 37.7% 9.31 years were included in the study. The pre-injection Visual
Analogue Pain Score(Mean £ $.D:7.820.7) was significantly reduced at one week (4.2£1.47, p <0.00001), one
month (2.74%1.06, p <0.00001), six months (2.31£0.75, p <0.00001) and one year (2.6210.84, p <0.00001).
Similarly, pre-injection Oswestry Disability Index score (Mean T S.D: 32.09%5.95) was significantly reduced at one
week (19.511£7.26, p <0.00001), one month (12.71£4.56, p <0.00001), six months (9.8+2.87, p <0.00001) and
one year (10.09%2.97, p <0.00001) but not significantly improved when compared at 6 months and 1 year (p <
0.44).

Conclusions: Selective Nerve Root Block in lumbar radiculopathy significantly reduces Visual Analogue Pain Score
up to a year, however, the reduction in pain plateaus around six months. Disability index score only reduces for first 6

months but doesn’t significantly reduce from six months to one year.
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INTRODUCTION

Lumbar intervertebral disc prolapse is a common cause
of radiculopathy with low back pain. Majority of the
patients can be treated conservatively and only a few
require surgery.” Diagnostic and therapeutic block
procedures can be useful in determining the source of
the pain and its treatment.* Clinical studies show an
increased chemical sensitivity of the nerve to disc tissue
and suggest reversible inflammatory cause.>¢ Selective
Nerve Root Block (SNRB) provides an alternative approach
and demonstrates superior efficacy over epidural
injections in management of radiculopathy secondary to
disc pathology, degenerative and foraminal stenosis.”-"°
SNRB provides both diagnostic and therapeutic modality
and provides alternative to surgery and improves
compliance to physical therapies.’

The purpose of this study was to examine the efficacy
of a single selective nerve root injection in patients
with lumbar radiculopathy due to disc herniation with
the validated Nepali version of the Oswestry Disability
Index (ODI) Questionnaire in the Nepalese population
and Visual Analogue Score (VAS).

METHODS

This was a prospective observational study approved
by the Hospital Review Board and Ethics Committee
and performed at a tertiary level hospital in Nepal.
Patients were sampled purposively as they fit the
inclusion criteria. During the duration of one year
using convenient sampling altogether 35 patients
were selected in the study. Patients with history of
low back pain and radiculopathy were included in the
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study after an informed consent. These patients had a
positive straight leg raising test and a lateralized lumbar
disc herniation in the magnetic resonance imaging
(MRI). Patients with instability, degenerative stenosis,
multilevel herniations, nerve sheath and spinal tumors,
cauda equine syndrome, progressive weakness, previous
root blocks and spine surgeries, uncontrolled diabetes
and bleeding diathesis, infection and inflammatory
conditions were excluded.

The pre-injection pain using Visual analogue scale (VAS)
and disability status was scored on the Nepali version
of the ODI. The ODI was filled by the patient in the
physiotherapy department and handed over to the
physiotherapist. The physiotherapist kept the record
of subsequent ODI of all the included patients and the
spine surgeon and pain specialist were blinded to the
outcome.The Nepali version of ODI has been proved
to have good comprehensibility, internal consistency
(Cronbach alpha 0.723) and validity." The procedure
was performed by spine surgeon and pain specialist in
the operating room with image intensifier under aseptic
precautions. After injecting local anesthesia to the skin
and subcutaneous tissue, 25-gauge spinal needle was
placed transforaminally under image guidance. When
the patient reported the reproduction of the pain and
its distribution as the needle tip hit the epiradicular
sheath, the image intensifier was then rotated to a
lateral position to confirm the position of the needle tip.
2ml 0.5% bupivacaine was injected and the patient was
asked whether there was relief of the pain. A positive
SNRB was taken as defined by Derby and Kine*as the
degree of reduction of leg pain occurring within 20
minutes of the injection lasting minimum of 30 minutes.
Pain reduction of 50% was considered positive. Then 2ml
(8mg) of the steroid Dexamethasone Sodium Phosphate
(Dexona) was injected seperately. After an hour of
observation in the recovery room, the patient was then
discharged and advised for ODI follow up. Post injection
VAS and ODI scores were recorded during follow up
separately by a physiotherapist blinded to the study
outcome. Complications were noted during the time of
procedure and during follow up periods.

The data was recorded in the Microsoft Excel Sheet and
analysis was performed using the SPSS version 2.0 with
the appropriate statistical tool according to the type of
variables identified and their distribution characteristics.

RESULTS

Total 35 patients with lumbar and sacral radiculopathy
with mean age 37.7+ 9.31 years were included in the
study (Table 1). Male (18) and Female (17) presented

with the pathology. The most common root was lumbar
(L5) followed by sacral (S1) (Table 1.)

Table 1. Age, gender characteristics and disc pathology

at different spine level.

Age in years (Mean £ S. D) 37.7+9.31
Sex (N=35) Male= 18, Female= 17
Lumbar disc 4 (L 4) 3
Lumbar disc 5 (L 5) 21
Sacral disc 1 (S 1) 11

The pre-injection VAS Score (Mean + S.D: 7.8+0.7)
was significantly reduced at one week (4.2+1.47, p
<0.00001), one month (2.74+1.06, p <0.00001), six
months (2.31+0.75, p <0.00001) and one year (2.62+0.84,
p <0.00001) (Table 2, Figure 1). The VAS score was also
significantly reduced when compared at six month and
one-year duration (p-value <0.003) (Table 2). Similarly,
pre-injection Oswestry Disability Index score (Mean *
S.D: 32.09+5.95) was significantly reduced at one week
(19.51+£7.26, p <0.00001), one month (12.71+4.56, p
<0.00001), six months (9.8+2.87, p <0.00001) and one
year (10.09£2.97, p <0.00001) (Table 3, Figure 2). ODI
score did not reduce significantly when compared at 6
months and 1-year (p < 0.44) duration (Table 3, Figure
2).

Table 2. Visual Analogue Pain Score (VAS) at different
time interval and comparisons.

. Mean +
Time S D P-value
Pre-injection 7.8+0.7
Pre vs week
One Week 4.2+1.47 <0.00001
Pre vs month
One Month 2.74+1.06 <0.00001
Six months 2.31+0.75 Pre vs six month
e <0.00001
Pre vs one
One year 2.62+0.84 year<0.00001
Six-months vs One year 0.003

Table 3. Oswestry Disability Index (ODI) at different

time interval and comparisons.

Time Mean +S. D P-value
Pre-injection 32.09+5.95
Week 19.51:7.26 o vs week
Month 12.7124.56  oopn month

. Pre vs six month
Six months 9.8+2.87 <0.00001
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Figure 1. Boxplot showing Visual Analogue Pain Score
(VAS) at different time interval (pre-injection, 1 week,

1 month, 6 months and 1 year).
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Figure 2. Boxplot showing Oswestry Disability Index

(ODI) at different time interval (pre-injection, 1 week,
1 month, 6 months and 1 year).

There was no complication during the time of procedure
and follow up periods.

DISCUSSION

Nerve roots subjected to chronic irritation cause
radicular pain '>'3 and the ability to reproduce the pain
and then diminish it forms the basis of SNRB. These
days MRI scans have surpassed all diagnostic modalities
in spine surgery. However, they do not demonstrate all
the causes of radiculopathy nor do they always corelate
symptoms with the findings." SNRB is a simple and
cheaper method of identifying the pathological root pain
as well as administering the therapeutic medicine. Pain
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relief is the main goal of a SNRB.

Visual analogue score which is one of the parameters
in the study was significantly reduced compared to pre-
injection values particularly in first 1 month (Table 2.)
compared to other studies where the score was analyzed
in 6 weeks, 3 months and 1 year.'>'" These studies show
VAS reduction by approximately 30-40% in first 6 weeks.
Kappinen has also analysed VAS reduction in first 3 months
which reduced by almost 50%[VAS preinjection: 71£18,
3months: 34.3] ."> However the reduction is better in our
study with statistical significance. The slight difference
in result can be attributed to various factors. VAS score
is a subjective modality, there are chances of variation
in interpretation with different population, pain beliefs
among races, and pain perceptions.’” VAS values also
plateau with no significant reduction after 6 months
with Kappinen study comparable to our study.' Tafazzel
also confirms these findings with no benefits in their
assessment of VAS in 12 months.'® VAS score although
shows significant reduction even when compared
between 6 months and one year duration (Table 2.)
but the reduction in score is not clinically useful when
compared to earlier duration (Figure 1). These studies
have used methylprednisolone as a study drug which is
long acting steroid compared to dexamethasone used in
our study which has shorter duration of action, however
findings are comparable.

ODI score in our study has comparable pattern as VAS
score in our study, however the magnitude of reduction
is in lesser extent (Table2, Table 3). In the first 3 months
Kapinen showed reduction in ODI score by almost 40-50%
although not significant [ODI: pre-injection: 42.9+16,],
however, the reduction is not significant in 6 months
[18.9], and 12 months [15.9]." The scores are even lesser
for Tafazzel even at first 6 weeks [ODI: pre-injection:
43.4 (32-54) Vs 6 weeks: 34.6 + 2.1. p=0.93]." Systemic
review shows that the reduction in ODI score are not
significant with SNRB compared to VAS score reduction.
8 ODI score plateaus after 6 months and the reduction
when compared with one-year duration is not significant
(Figure 2). These reduction parameters show similar
pattern as our study highlighting the need of physical
therapies for disability reduction for longer duration.

Nerve infiltration is a dynamic and subjective test.
Patients undergoing the procedures may find it painful
and have difficulty cooperating mostly during early
part of the study.” However, we have excluded cases
which have failed to comply with pain reduction during
the first week of injection. Studies recommend the
usage of contrast medium to confirm the accuracy of
needle placement and improve safety characteristics.
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Because of the shape and size of the back, needle
placement becomes difficult in some patients. Also,
it has been reported that the furcal nerve? and the
sinu-vertebral’’nerve may become stimulated due to
inaccurate needle placement. However, we did not
face any difficulty in needle placement and we used the
image intensifier for needle tip confirmation.

Several authors have suggested a primary role of
inflammation and studies have shown increased neural
sensitivity to minor mechanical stimulation of irritated
nerves.>® Phospholipase A2 is the chief inflammatory
product responsible for the radicular pain and is also
the rate limiting step in the arachidonic pathway.?"?
Triamcinolone,” Dexamethasone, Methyprednisolone
were the commonly used steroids in various clinical
studies. Studies support similarity in pain scores with use
of triamcinolone and dexamethasone in transforaminal
epidural injection.? There is no change in long term
outcomes based upon the type of steroid use.?>?%
Triamcinolone tends to aggregate into larger particles
and causes occlusion of the vessel resulting in ischemia
or infarction” hence, we used the non-particulate
steroid Dexamethasone Sodium Phosphate.

Except for radicular spasm and cord infarct other serious
side effects of the SNRB are rare. Insomnia, facial
flushing, nausea, rash, fever are the frequently reported
side effects.?®3 Complications such as elevated blood
glucose and blood pressure, fluid retention, menstrual
flow abnormalities and hypothalamic pituitary axis
suppression have also been reported.3'In our study, none
of the patients reported any adverse effects and this can
be attributed to the usage of the non-particulate steroid
Dexamethasone.

This study highlights the efficacy of SNRB in Nepali
population presenting to a tertiary center but the
outcome will be more validated and accurate with larger
sample size and geographical distribution with diverse
populations and racial characteristics.

CONCLUSIONS

Selective nerve root block in lumbar radiculopathy
significantly reduces the pain acutely from weeks up to
a year, however, the reduction in pain plateaus around
six months duration. Disability scores reduces in first
six month but to lesser extent from six month to one
year. The study also recommends use of VAS and Nepali
version of ODI score in assessing and guiding patient
management, undergoing selective nerve root block in
different medical setup of the country.
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