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Background: Chronic lumbar radiculopathy has a lifetimeprevalence of 5.3% inmen and 3.7%

in women. It usually resolves spontaneously[32_TD$DIFF], but up to 30% cases will have pronounced

symptoms even after one year.

[33_TD$DIFF]Aims: A prospective randomized single [34_TD$DIFF]-blind study was conducted to compare the efficacy

of caudal epidural steroid injection and selective nerve root block in management of pain

and disability in cases of lumbar disc herniation.

[35_TD$DIFF]Methods: Eighty patients with confirmed single [36_TD$DIFF]-level lumbar disc herniation were equally

divided in two groups: [37_TD$DIFF](a) caudal epidural and (b) selective nerve root block group[38_TD$DIFF], by a

computer-generated random allocationmethod. The caudal group received three injections

of steroidmixedwith local anesthetics while selective nerve root block group received single

injection of steroid mixed with local anesthetic agent. Patients were assessed for pain relief

and reduction in disability.

[39_TD$DIFF]Results: In SNRB group, pain reduced by more than 50% up till 6 months, while in [40_TD$DIFF]caudal

group more than 50% reduction of pain was maintained till 1 year. The reduction in ODI in

SNRB group was 52.8% till 3 months, 48.6% till 6 [41_TD$DIFF]months, and 46.7% at 1 year, while in caudal

group the improvement was 59.6%, 64.6%, [42_TD$DIFF]65.1%, and 65.4% at corresponding follow [43_TD$DIFF]-up

periods, respectively.

Conclusions: Caudal epidural block is an easy and safe method with better pain relief and

improvement in functional disability than selective nerve root block. Selective nerve root

nically more demanding and has to be given by a skilled anesthetist.
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1. [45_TD$DIFF]Introduction
[46_TD$DIFF]Chronic lumbar radiculopathy is defined as a clinical syn-
drome of back and leg pain accompanied by sensory, reflex, or
motor deficits in a nerve root distribution lasting formore than
12 weeks.1–4[26_TD$DIFF] The lifetime prevalence of lumbar radiculopathy
has been reported to be 5.3% in men and 3.7% in women.5,6

Lumbar radiculopathy due to a prolapsed disc resolves
spontaneously in 23–48% of patients, but up to 30% will still
have pronounced symptoms after one year, 20% will be out of
work, and [48_TD$DIFF]5–15% will undergo surgery[49_TD$DIFF].7–10[47_TD$DIFF]

2. Aims
A prospective randomized single[34_TD$DIFF]-blind study was conducted
to compare the efficacy of caudal epidural steroid injection and
lumbar steroid injection (selective nerve root block) in
management of pain associated with prolapsed lumbar
intervertebral disc in patients who were not relieved by
nonsurgical treatment modalities.
3. [51_TD$DIFF]Materials and methods

The study was conducted in tertiary care hospital from [52_TD$DIFF]

December 2013 to December 2014. Patients of lumbar disc
herniation at one level with backache and radiculopathy, who
failed to respond to conservative therapy for duration of
6 weeks, were included in the study[53_TD$DIFF][54_TD$DIFF]. The diagnosis of lumbar
disc herniation was confirmed clinically and radiologically by
MRI. The exclusion criteria included patients with prior back
surgery, cauda equina syndrome, back pain or radiculopathy
due to other causes (facet joint pain and spinal canal stenosis),
pain secondary to traumatic spinal fracture, neoplastic and
vascular causes, pregnancy, and lactating mothers.

The study was cleared by the Institutional [55_TD$DIFF]Research
Committee and the Ethical Committee. Informed written
consent was taken from all those included in the study. The
sample size was calculated based on significant pain relief
considering a 0.05 two-sided significance level, a power of 80%,
and an allocation ratio of [56_TD$DIFF]1:1; 40 participants in each group
were estimated. There were 80 cases enrolled in the study.
Computer[57_TD$DIFF]-generated random allocation was done in two
groups: [37_TD$DIFF](a) caudal epidural and (b) selective nerve root block
group.
[(Fig._1)TD$FIG]

Fig. 1 – [1_TD$DIFF]Clinical and C-arm images showing nee
Written and informed consent for both the [58_TD$DIFF]procedures was
obtained from all subjects. The procedures were conducted
under C-arm imaging control, by an [59_TD$DIFF]orthopedic specialist in
caudal epidural injection and by an anesthesia specialist in
selective nerve route block group in an operation [60_TD$DIFF]theater. The
caudal group patients received 2 ml of methyl prednisolone
(80 mg) along with10 ml of lignocaine (2%) diluted in 20 ml of
normal saline. A total of 3 caudal epidural injections were
given at an interval of 3 [61_TD$DIFF]weeks irrespective of previous epidural
injection effect. Selective nerve root block (SNRB) was given by
a single injection of 2 ml ofmethyl prednisolone (80 mg)mixed
with 5 ml of lignocaine (2%).

3.1. Technique for caudal epidural injection

The entry point for caudal epidural injection is the sacral
hiatus. The drug is administered to distribute the steroid
cephalad in the epidural space. Patientswere asked to lie down
in prone position with a pillow under lower abdomen and
pelvic. The needle puncture site [62_TD$DIFF]was identified andmarked on
skin. After proper antiseptic dressing and draping, [63_TD$DIFF]the
proposed site of needle entry was infiltrated with[64_TD$DIFF] local
anesthetic. The procedure was performed under C-arm
guidance. A [65_TD$DIFF]20-gauge spinal needle was introduced through
sacral hiatus at about [66_TD$DIFF]458. Once inside the sacral hiatus, the
needle is horizontally advanced in cephalad direction using
C-arm guidance into the epidural space (Fig. 1). The final
position of needle [67_TD$DIFF]was confirmed under C-arm. After removal
of the stylus and aspiration to check for blood or CSF, the [68_TD$DIFF]drug
was injected.

3.2. Technique for nerve root blocks

[69_TD$DIFF]The patient was placed in a prone position. After painting [70_TD$DIFF]and
draping the area and identifying the affected level [71_TD$DIFF]using
anteroposterior and lateral fluoroscopic imaging, we infiltrate
the skin [72_TD$DIFF]5–8 cm frommidlinewith 2 ml of local [64_TD$DIFF]anesthetic drug
and a [73_TD$DIFF]20-gauge needle that was inserted and advanced until it
comes in contact with the dorsal superior andmedial aspect of
the base of the transverse process. Here [74_TD$DIFF], we try to elicit [75_TD$DIFF]the
paresthesia along the affected root[76_TD$DIFF], and once the patient
confirms the [77_TD$DIFF]paresthesia, we inject 2 ml of radio-opaque dye
and see the spread of [78_TD$DIFF]the dye along the affected root using the
C-arm[79_TD$DIFF], both in anterior and lateral [80_TD$DIFF]views (Fig. 2). The position
of needle can also be confirmed in oblique view[81_TD$DIFF], where the
position of the needle should be in the middle of the eye of
Scotty dog. Once confirmed, the drug is slowly injected. The
dle placement for caudal epidural injection



[(Fig._2)TD$FIG]

Fig. 2 – [2_TD$DIFF]Anteroposterior, lateral, and oblique C-arm images with needle placement and spread of dye along the nerve root.
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procedure is repeated [82_TD$DIFF]on the opposite side or to the other roots[83_TD$DIFF],
if required, in a similar manner[84_TD$DIFF]. After the procedure, patients
were observed in postoperative room for one hour and were
discharged thereafter.

All patients were assessed clinically and neurologically.
The visual analog [85_TD$DIFF]scale (VAS) pain score for assessment of pain
and Oswestry Disability Scale (ODI) on a [86_TD$DIFF]0–50 point scale, in
which a higher score represented greater disability to quanti-
tate the level of function, was recorded initially and at follow-
ups. Any decrement in the VAS pain scores of more than two
scales was considered to be significant. In Oswestry Disability
Scale (ODI[87_TD$DIFF]), higher score represented greater disability. A
positive response was defined as 50% or more pain relief
within 3 weeks of the procedure along with at least a 40%
reduction in ODI score. Any complication during the study
period was recorded. The patients were given NSAIDs as
rescue medications on an as and when needed. The patients
were followed up at one month, 3 months, 6 months[88_TD$DIFF], and at
1 year after the procedure.

The data [89_TD$DIFF]were analyzed by statistical software SPSS version
17.0. The categorical data [89_TD$DIFF]were analyzed by using the Chi-
square test, while the continuous variables were analyzed by
using the Student t-test and repeated ANOVA[90_TD$DIFF], wherever
required. The results were presented as median (range) and
number (percentage) for continuous variables. [91_TD$DIFF]P value <0.05
was considered as statistically significant and [92_TD$DIFF]p values <0.001
as highly significant.

4. [93_TD$DIFF]Results
There were a total of 80 patients (49 [94_TD$DIFF]men and 31 women). Each
grouphad 40 patients. The average agewas 36.48 � 10.5 (range:
Table 1 – Showing demographic data of studied patients.

Demographic [3_TD$DIFF]parameter

SNRB

N Mean � SD Ran

Age (year) 40 36.48 � 10.5 [4_TD$DIFF](18–62
Weight (kg) 40 79.93 � 8.7 [6_TD$DIFF](68–99
Height (cm) 40 173.70 � 8.1 [8_TD$DIFF](152–1
Duration of pain (months) [10_TD$DIFF]40 15.07 � 3.3 (9–26)
Onset of pain (acute) 40 (100%)
[95_TD$DIFF]18–62) years in SNRB group while it was 36.98 � 11.3 in caudal
group. The average height was 173.7 [96_TD$DIFF]� 8.1 cm (range: 152–
187 cm[97_TD$DIFF]) in SNRB group and 170.17 � 9.02 in caudal group. The
averageweightwas 79.93 � 8.7 (range: [98_TD$DIFF]68–99) kg in SNRB group
and 80.12 � 9.6 kg in caudal group. The average duration of
pain was 15.07 � 3.3 months in SNRB group and 11.08 � 3.8 in
caudal group [99_TD$DIFF](Table 1). The demographic profile of both the [100_TD$DIFF]

groups was comparable.
Intervertebral disc prolapse was seen at L1[101_TD$DIFF]–L2 level in

3 cases (2 in SNRB and 1 in [102_TD$DIFF]caudal group), at L3–L4 level
in 16 cases (8 each in SNRB and caudal group), [103_TD$DIFF]at L4–L5 level in
43 cases (20 in SNRB group and 23 in [104_TD$DIFF]caudal group), and at L5–S1
level in 18 cases (10 in SNRB group and 8 in caudal group). In
SNRB group, the initial VAS was 7.65 � [105_TD$DIFF]0.5, which reduced to
4.07 � 0.9 at one[106_TD$DIFF]-year follow-up, while in caudal group, initial
VAS was 7.42 � [107_TD$DIFF]0.6, which was reduced to 3.10 � 1.5. [108_TD$DIFF]In SNRB
group, the initial ODI was 78.20 � [109_TD$DIFF]2.8, which reduced to 41.70
� 5.5 at one[110_TD$DIFF]-year of follow-up,while in caudal group, the initial
ODI was 78.15 � [111_TD$DIFF]5.4, which reduced to 27.00 � 14.1 at one[112_TD$DIFF]-year
of follow-up (Table 2). In both groups, there was decrease in
ODI of more than [113_TD$DIFF]40%, it is considered significant in terms of
reduction of disability (Table 2). One case in caudal epidural
injection group (L

[114_TD$DIFF]1–2) and 4 cases in selective nerve root block
group (L

[115_TD$DIFF]4–5 & L5–S1) failed to show a positive response within 3
weeks after the injection. There were no complications
observed in our study. No patient was lost to follow [116_TD$DIFF]-up.

5. Discussion
Epidural steroid injections for lumbar radiculopathy have been
used since 1953.11 Along with mechanical compression of
nerve roots, lumbar radiculopathy can be triggered by different
Groups p value

Caudal

ge N Mean � SD Range

) 40 36.98 � 11.3 [5_TD$DIFF](19–58) 0.839
) 40 80.12 � 9.6 [7_TD$DIFF](66–99) 0.922
87) 40 170.17 � 9.02 [9_TD$DIFF](145–187) 0.070

40 11.08 � 3.8 [11_TD$DIFF](3–19) 0.000
40 (100%) A



[12_TD$DIFF]Table 2 – Showing degree of improvement in VAS and ODI for Caudal and SNRB groups at follow-up.

VAS ODI

SNRB
(Mean � SD)

Improved
(%)

Caudal
(Mean � SD)

Improved
(%)

SNRB
(Mean � SD)

Decreased [13_TD$DIFF]

(%)
Caudal

(Mean � SD)
Decreased

(%)

Initial 7.65 � 0.5 [14_TD$DIFF]– 7.42 � 0.6 – 78.20 � 2.8 – 78.15 � 05.4 –

After 1 month 3.23 � 0.5 57.7% 2.85 � 0.7 61.0% 36.90 � 7.1 52.8% 31.55 � 08.7 59.6%
After 3 [15_TD$DIFF]months 3.40 � 0.7 55.5% 3.00 � 1.2 61.5% 39.55 � 5.1 52.8% 27.60 � 11.8 64.6%
After 6 [15_TD$DIFF]months 3.60 � 0.8 52.9% 2.93 � 1.3 59.6% 40.20 � 5.2 48.6% 27.20 � 13.9 65.1%
After 1 year 4.07 � 0.9 46.8% 3.10 � 1.5 58.2% 41.70 � 5.5 46.7% 27.00 � 14.1 65.4%
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proinflammatory chemical agents, causing ectopic neuron
firing.12–16 [117_TD$DIFF] Steroids injected into the epidural space or around
the affected nerve root are thought to inhibit these inflamma-
tory mediators. It is believed that epidural steroid injection
reduces inflammatory edema of the injured nerve roots,
decreases sensitization of the dorsal horn neurons, and
suppresses the transmission of nociceptive C-fibers[118_TD$DIFF].17

Epidural injections are the most common pharmacological
interventions performed in nonsurgical pain management of
lower back pain. The drug used most commonly is either a
local anesthetic or a corticosteroid or a combination of local
anesthetic and steroid. There have been diverse claims of
better efficacy in relieving pain and improvement of functions
by all of these different drug combinations, but the recent
evidence shows that local anesthetics with or without steroids
are equally effective[119_TD$DIFF].18–21 [50_TD$DIFF] We had used methyl prednisolone
(80 mg[87_TD$DIFF]), though no added advantage of giving the medication
in higher dose has been reported[120_TD$DIFF].22,23 Three principal routes
have been used to deliver medication into the lumbar epidural
space: (a) the caudal route, (b) the transforaminal route[122_TD$DIFF], and (c)
interlaminar route.24[121_TD$DIFF]

The caudal routewas usedmore often in earlier studies[123_TD$DIFF], but
in later studies, interlaminar route is more often used.
Presently[124_TD$DIFF], transforaminal route is in vogue[125_TD$DIFF].25 All three routes
have their own advantages and complexities. The caudal route
utilizes larger volumes of drug and is given away from the
pathology site[127_TD$DIFF], but it is the easiest and safest route with
minimal risk of dural puncture[128_TD$DIFF].26,27[126_TD$DIFF] The interlaminar route
delivers the drug closer to the pathology site, [129_TD$DIFF]and requires
lesser amount of medication [130_TD$DIFF], but is has a limited utility in
multilevel disc protrusion and requires a greater level of skill
on part of the interventionist. The transforaminal approach is
most advantageous asmedications are delivered closest to the
probable source of the irritated nerve root, requires least
amount of medication [131_TD$DIFF], and this approach results in better
ventral epidural spreading than the interlaminar approach[132_TD$DIFF],
but requires a skilled radiologist or an anesthetist besides the
use of fluoroscopy or a CT scan[133_TD$DIFF].21,28–30
Table 3 – Showing the differences of VAS and ODI at follow[16_TD$DIFF]-up

Difference between VAS

SNRB
[17_TD$DIFF]Mean � SD (p value)

Cauda
Mean � SD (

Initial-1 [18_TD$DIFF]month 4.43 � 0.7 (0.001) 4.57 � 0.8 (
Initial-3 [19_TD$DIFF]months 4.25 � 0.8 (0.001) 4.42 � 1.2 (
Initial-6 [20_TD$DIFF]months 4.05 � 0.9 (0.001) 4.50 � 1.4 (
Initial-1 year 3.58 � 1.1 (0.001) 4.33 � 1.5 (
There are many studies evaluating role of lumbar epidural
steroid injections (LESI) either by transforaminal route or by
caudal route in the management of low back pain resulting
from various causes.21,30–35[134_TD$DIFF]. But there are only few studies
comparing results of caudal epidural steroid injection and
SNRB in management of lumbar PIVD21,36,37; however, there is
only one study where both the procedures for PIVD [136_TD$DIFF]have been
reviewed for its technical ease and results[137_TD$DIFF].38 [135_TD$DIFF]

In the present study[138_TD$DIFF], the initial pain score (VAS) was 7.65
� 0.5 in SNRB group[139_TD$DIFF], which reduced to 4.07 � 0.9 at one[140_TD$DIFF]-year
follow-up. The reduction in pain score was 57.5% at 1 month,
55.5% at 3 [141_TD$DIFF]months, and 52.9% at 6 [142_TD$DIFF]months (Table 2). Even
though the pain had increased at [143_TD$DIFF]1-year follow-up (46.8%) from
that compared to [144_TD$DIFF]6-month follow-up period (52.9%), the
reduction in pain scores was statistically [145_TD$DIFF]significant
(p = 0.001) at all follow[146_TD$DIFF]-ups. In caudal group, initial VAS score
was 7.42 � [107_TD$DIFF]0.6, which had reduced to 61.0% at 1 month, 61.5%
at 3 [147_TD$DIFF]months, 59.6% at 6 months, and 58.2% at 1-year follow-up
stage. Here also, the reduction in pain was more than 50% and
was statistically significant ( [148_TD$DIFF]p = 0.001) till 1-year follow-up
period. When we compare the results in both groups in terms
of pain relief (VAS), the relief was more in caudal group at
3 months (short-term), 6 months (midterm), and one-year
(long-term) follow-up, indicating better response than SNRB
group.

The initial ODI in SNRB group was 78.20 � [109_TD$DIFF]2.8, which
reduced to 41.70 � 5.5 at [150_TD$DIFF]1-year period. This showed improve-
ment of 52.8% at [151_TD$DIFF]1-month and 3-month periods, 48.6% at
6months, and 46.7% at 1-year period (Table 2). While in caudal
group[152_TD$DIFF], the improvement was 59.6% at 1 month, 64.6% [153_TD$DIFF]at
3months, 65.1% at 6months, and 65.4% at 1-year period. There
was a steady decrease in ODI values in all follow[16_TD$DIFF]-up periods in
caudal group[139_TD$DIFF], which remained statistically significant at
[143_TD$DIFF]1-year follow-up period (Table 3). This was not seen in SNRB
group. In both, SNRB and caudal group, therewas a decrease in
ODI ofmore than [154_TD$DIFF]40%, which is considered significant in terms
of reduction of disability. Also, the change in ODI in both
groups was statistically significant at all follow[16_TD$DIFF]-up periods
and their significance in both groups.

ODI

l
p value)

SNRB
Mean � SD (p value)

Caudal
Mean � SD (p value)

0.001) 41.30 � 7.7 (0.001) 46.60 � 08.2 (0.001)
0.001) 38.65 � 5.9 (0.001) 50.55 � 11.7 (0.001)
0.001) 38.00 � 5.8 (0.001) 50.95 � 13.9 (0.001)
0.001) 36.50 � 6.3 (0.001) 51.15 � 03.9 (0.001)
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(Table 3). On comparing the data of ODI, the decreasewasmore
in caudal group (27.00 � 14.1) than SNRB group [155_TD$DIFF](41.70 � 5.5),
suggesting that the decrease in disability was more in caudal
group at 3 [156_TD$DIFF]months (short-term), 6 months (midterm), and one-
year (long-term) follow-up. Moreover, the decrease in disabili-
ty index continued at all follow[157_TD$DIFF]-up periods even till 1-year
follow-up (Table 2).

The procedure did not show a positive response in one case
(L

[114_TD$DIFF]1–2). In this case, though the beneficial effect was seen[158_TD$DIFF], the
relief of pain was only 40% and improvement in ODI score did
not reach up to cut-off criteria [159_TD$DIFF](>40% reduction) to be labeled
as positive response. This may be because the level of
pathology was much higher and the effect of drug [160_TD$DIFF]was not
as good as that at lower level. There were 4 cases labeled as
nonresponders in SNRB group. These cases had disc hernia-
tion at L5[162_TD$DIFF]–S1 level. Giving a successful nerve root block for S1 is
technicallymore demanding and requires to be done under CT
scan imaging. We had not used CT scan imaging in our study
for any procedure.

The results of caudal epidural group in this study were
comparable to the results of various similar [163_TD$DIFF]studies available
in literature in terms of VAS (reduction of pain [164_TD$DIFF]by 58.2% at end
of year) and ODI [165_TD$DIFF](decrease in disability index by 65.4% at the
end of one year). Kumar et al[166_TD$DIFF]. in their study showed similar
results while treating PIVD cases by caudal epidural injection[167_TD
$DIFF].32 Similar results were also seen by Manchikanti et al. (2008),
who reported significant pain relief [169_TD$DIFF](≥50%) in 79–81% of the
patients with significant improvement in functional status
(40% or greater reduction in Oswestry scores) in [170_TD$DIFF]83–91% of the
patients at the end of one-year follow-up[171_TD$DIFF].39 [168_TD$DIFF] Sayegh et al. also
observed the same results as they compared the results of
caudal epidural injections with and without steroid in cases of
low [172_TD$DIFF]backache and sciatica in long[173_TD$DIFF]-term follow-up.34

Karppinen et al. (2001) observed that periradicular infiltra-
tion of corticosteroids for sciatica produces a short-term
benefit in terms of improvement in leg pain.40[174_TD$DIFF]

6. Conclusions
Our study has shown that caudal epidural block is an easy and
safe method with better short[175_TD$DIFF]-term, midterm, and long-term
pain relief and improvement in functional disability than
selective nerve root block in cases of lumbar intervertebral disc
herniation and can be given by an [59_TD$DIFF]orthopedic surgeon.
Selective nerve root block injection is technically more
demanding and has to be given by a trained physician.
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