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Abstract: Background: Chronic low back and lower extremity pain is mainly caused by lumbar disc herniation (LDH)
and radiculitis. Various surgery and nonsurgical modalities, including epidural injections, have been used to treat
LDH or radiculitis. Therefore, we conducted this meta-analysis to assess the effects of the two interventions in man-
aging various chronic low and lower extremity pain. Methods: A systematic literature search was conducted to iden-
tify randomized controlled trials (RCTs) which compared the effect of local anesthetic with or without steroids. The
outcomes included pain relief, functional improvement, opioid intake, and therapeutic procedural characteristics.
Pooled estimates were calculated using a random-effects or fixed-effects model, depending on the heterogeneity
between the included studies. Results: 10 RCTs (involving 1111 patients) were included in this meta-analysis. The
pooled results showed that 41.7% of patients who received local anesthetic with steroid (group 1) and 40.2% of
patients who received local anesthetic alone (group 2) had significant improvement in pain relief. And the Numeric
Rating Scale pain scales were significantly reduced by 4.09 scores (95% Cl: -4.26, -3.91), and 4.12 (95% ClI: -4.35,
-3.89) scores, respectively. Similarly, 39.8% of patients in group 1 and 40.7% of patients in group 2 achieved sig-
nificantly improved functional status. The Oswestry Disability Index in the two groups were reduced by 14.5 (95%
Cl: -15.24,-13.75) and 12.37 (95% Cl: -16.13, -8.62), respectively. The average procedures per year in group 1 was
3.68 £ 1.17 and 3.68 + 1.26 in group 2 with an average total relief per year of 31.67 + 13.17 weeks and 32.64 +
13.92 weeks, respectively. The opioid intake decreased from baseline by 8.81 mg (95% Cl: -12.24,-5.38) and 16.92
mg (95% Cl: -22.71, -11.12) in the two groups, respectively. Conclusion: This meta-analysis confirms that epidural
injections of local anesthetic with or without steroids have beneficial but similar effects in the treatment of patients
with chronic low back and lower extremity pain.
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Introduction to 15% of patients still need surgical treatment,

which would lead to heavy economic burden

Lumbar disc herniation (LDH), which is the main
cause for radicular pain, was first reported by
Mixter and Barr [1] in 1934. Since then,
amounts of literature has been published to
descript the epidemiology, diagnosis, patho-
physiology and treatment for herniated disc
pain [2-4]. According to some estimates, the
prevalence of lumbar radiculopathy or sciatica
approaches 9.8 per 1,000 cases [4], of which
5.1% in men and 3.7% in women [3]. Even
though, the symptoms in 23% to 48% of
patients would resolve spontaneously, and 5%

and strain on health services [5-7]. Various con-
servative, surgical or nonsurgical modalities
have used in the treatment of LDH or radicular
pain [8-12]. However, surgery is not available
for everyone who is symptomatic, and it may
lead to failure in approximately 25% of patients
in well-selected cases [13]. In contrast, epidur-
al injections are one of the most commonly per-
formed nonsurgical treatments for LDH [9-11].

Epidural injection administration routes include
transforaminal, interlaminar, and caudal ap-
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proaches [14-16]. Among the three approaches
available to access the lumbar epidural space,
the transforaminal approach requires the
smallest volume to reach the primary site of
pathology, and the interlaminar approach is the
most commonly used [2, 14, 17]. However, the
effectiveness of the three approaches in man-
aging low back and lower extremity pain
remains controversial in the previously pub-
lished studies. In a recent systematic review
conducted by Manchikanti L, et al [18], the
authors assessed the short- and long-term effi-
cacy of epidural injections in the treatment of
LDH. They found that transforaminal epidural
injections did not result in superior efficacy
than caudal or interlaminar approaches [18]. In
contrast, in several other systematic reviews
that compared the efficacy of three approaches
obtained controversial results, in which transfo-
raminal and caudal epidural injections were
more effective than interlaminar epidural injec-
tions [2, 14, 17, 19, 20]. However, several flaws
have been found in these systematic reviews,
including variable study designs, different
baseline characteristics between treatment
groups, small sample size, duration of follow-
up, inappropriate methodology, and improper
study evaluation [2, 17, 21].

In addition, the underlying mechanism of epi-
durally administered local anesthetic and ste-
roid injections in the treatment of chronic low
back pain still remains unknown [2, 14, 17, 19,
20, 22-27]. According to the current evidence,
there is a trend suggesting that local anesthet-
ics might have comparable effectiveness as
steroids in the treatment of low back pain with-
out LDH and also pain of facet joint origin [28-
39]. Moreover, the animal experiment also
showed that, the nerve root infiltration could
prevent mechanical allodynia in rats with local
anesthetic with or without steroids, which indi-
cates that corticosteroids may not be neces-
sary for the nerve root blocks [29].

With regard to the effectiveness of local anes-
thetic with or without steroids, there is no meta-
analysis that has been conducted to compare
their effectiveness in the management of low
back and lower extremity pain. And whether the
local anesthetic with steroids would provide
better effect than anesthetic alone remains
unknown. Under this consideration, we per-
formed this meta-analysis only based on ran-
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domized controlled trials (RCTs) to compare the
efficacy of local anesthetic with steroids with
anesthetic alone in the management of low
back and lower extremity pain.

Material and methods
Literature search

We conducted this meta-analysis in keeping
with the preferred reported items for systemat-
ic reviews and meta-analyses guidelines [40]. A
comprehensive search was performed to iden-
tify eligible studies, which assessed the effica-
cy of epidural injection of local anesthetic with
steroids in managing chronic pain of disc
herniation or radiculitis. Database, including
Pubmed, Embase, Web Of Science, were
searched up to October 21, 2014, using (“lum-
bosacral region” [MeSH Terms] OR (“lumbosa-
cral” [All Fields] AND “region” [All Fields]) OR
“lumbosacral region” [All Fields] OR “lumbar”
[All Fields]) AND Disc [All Fields] AND (“hernia”
[MeSH Terms] OR “hernia” [All Fields] OR “her-
niation” [All Fields]) AND (“anesthetics” [Phar-
macological Action] OR “anesthetics” [MeSH
Terms] OR “anesthetics” [All Fields] OR “anes-
thetic” [All Fields]) AND (“steroids” [MeSH
Terms] OR “steroids” [All Fields]). No language
restrictions was imposed in the search strate-
gy. We also manually searched the reference
lists of published articles and reviews to iden-
tify other potential relevant studies.

Study inclusion and exclusion criteria

Studies were included in this meta-analysis if
they (1) were RCTs; (2) assessed the efficacy of
epidural injection of local anesthetic with or
without steroids in managing chronic pain of
disc herniation or radiculitis; (3) presented the
effect size and its 95% confidence intervals
(Cls). In contrast, those studies were excluded
if they were not randomized controlled design,
or did not assign patients to receive the epidur-
al injection of local anesthetic with or without
steroids, or did not provide available studies of
interest. We also excluded reviews, letters,
comments, and case reports.

Review strategy
Endnote bibliographic software was used to

create an electronic library of citations identi-
fied in the literature searches. Database,
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Scientific articles identified from
PubMed, Embase and Web of
Science database
N=654

Figure 1. Eligibility of studies for
inclusion in systematic review.

describing randomization (0-2
points), blinding (0-2 points),
and dropouts and withdrawals
(0-1 point) in the report of ran-
domized controlled trial [41]. A
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Statistical analysis

Dichotomous variables (pain

If
X

Excluded for meeting at least one

exdusion criteria

N =56

relief, functional improve-
ment), were expressed as risk
ratio (RR) with 95% Cls, and

Literature assessment and data

extraction
N =10

including Pubmed, Embase and Web Of
Science, were searched by using of Endnote.
After the duplicate records were deleted, two
independent investigators (Jinshuai Zhai and
Long Zhang) were trained to perform the
abstract review and thereafter full text review.
Disagreements between two investigators were
resolved through consensus and discussion.
Two investigators (Xicheng Li and Zhi Tian) inde-
pendently extracted the following information
using a standardized data extraction form: the
first author, patients’ age, sample size, baseline
characteristics, the number of patients with
significant pain relief (50%) or improvement in
functional status in each group, the overall
average procedures per year in each group,
total relief per year in each group, opioid intake
characteristics.

Quality assessment

We assessed the methodological quality of
included studies by using the validated Jadad 5
point scale. The scale consists of three items
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dichotomous outcomes (aver-
age procedure per year, total
relief per year, opioid intake)
were expressed as weighted
mean differences (WMDs)
with 95% Cls. Heterogeneity
between the studies was test-
ed by using I? statistic, in which, an ? value
more than 50% was considered as significant
heterogeneity [43]. The pooled estimates were
calculated using a fixed-effects model (Mantel-
Haenszel method) [44] or random-effects mo-
del (DerSimonian-Laird method) [45], accord-
ing to the heterogeneity among the studies. The
presence of publication bias was evaluated by
using the Begg and Egger tests [46, 47]. AP
value less than 0.05 was considered as statisti-
cally significant. All statistical analyses were
conducted by using of STATA software version
12.0 (Stata Corporation, College Station, TX,
USA).

Results
Literature search

The flow chart of search strategy is shown in
Figure 1. Initially, a total of 654 publications
were identified from Pubmed, Embase, and
Web Of Science, of which 276 were excluded
because of duplicate records. Then though var-
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Table 1. Baseline characteristics of patients in the trials included in the meta-analysis

Study Treatment regimen Sasrizzle AgeD,(Teeaarz)i pa?iL;r?rtr:Z:t?;) Epidural approach fci?g
Manchikanti L [48] 1% lidocaine + 0.5 ml betamethasone 60 426 +11.2 103.8 +92.5 transforaminal 4
1.5 ml 1% lidocaine + 0.5 ml sodium chloride solution 60 431 +£11.8 98.4 +83.4
Cohen SP [49] Steroids + bupivacaine 28 4246 +12.65 2.61+1.82 Not report 4
Saline + bupivacaine 30 42.27 + 10.73 282+ 1.7
Manchikanti L [50] Local anesthetic + non-particulate betamethasone 35 42.4 + 10.0 1111 +£79.8 Interlaminar 4
Local anesthetic only 35 41.5+13.4 131.3+102.7
Manchikanti L [51] Local anesthetic + non-particulate betamethasone 30 53.9+114 138.1 +89.4 Interlaminar 4
Local anesthetic only 30 49.8 + 14.7 121.0+ 81.5
Manchikanti L [52] 9 ml, 0.5% idocaine + 1 ml steroid 60 43 +14.5 81.3+81.7 Caudal 4
10 ml local anesthetic + 0.5% idocaine 60 38.7+14.1 93.4 + 86.9
Manchikanti L [53] Local anesthetic + steroids 60 41.2+119 104.2+106.5 Interlaminar 4
Local anesthetic alone 60 42.7+11.4 129 £ 90.9
Manchikanti L [54] 5 ml, 0.5% idocaine + 1 ml non-particulate betamethasone 60 40.6+12.5 133.2+108.5 Interlaminar 4
6 ml, 0.5% idocaine 60 49+ 141 135+ 120.3
Sayegh FE [55] 12 ml, 2% xylocaine + 1 ml betamethasone 93 50.75+ 15.52 53.1+33.5 Caudal 4
12 ml, 2% xylocaine + 8 ml water for injection 90 4756 £ 16.42 51.4+30.4
Manchikanti L [56] 1 ml steroid + 9 ml, 0.5% idocaine 60 43 +14.5 81.3+81.7 Caudal 4
local anesthetic + 10 ml, 0.5% idocaine 60 48.7+14.1 93.4 + 86.9
Manchikanti L [57] 9 ml, 0.5% idocaine + 1 ml non-particulate betamethasone 70 48 + 12.3 160.7 £ 113.3 Caudal 4
10 ml 0.5% idocaine 70 52.4 +141. 152.1+ 106.9
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Study

ID

Manchikanti L [48]
Cohen SP [49]
Manchikanti L [50]
Manchikanti L [51]
Manchikanti L [52]
Manchikanti L [53]

N

—_—

—_—
—_—

Manchikanti L [54] — =
Manchikanti L [56] ———
Manchikanti L [57] _—

Overall (I-squared = 36.2%, p = 0.129) O

%

RR (95% Cl)  Weight

1.15 (0.86, 1.53) 10.20
0.65 (0.43, 0.98) 6.43
0.87 (0.68, 1.10) 9.00
1.11(0.77, 1.58) 5.70
1.00 (0.82, 1.22) 13.80
0.78 (0.64, 0.97) 15.30
0.84 (0.70, 1.02) 15.30
1.10 (0.88, 1.36) 12.60
0.87 (0.63, 1.20) 11.70
0.93 (0.85, 1.01) 100.00

T
429 1

Figure 2. Comparison of pain relief improvement between local anesthetic
with or without steroids for patientswith low back and lower extremity pain.
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pain relief

Manchikanti L [48]

Manchikanti L [50]

Manchikanti L [51]

Manchikanti L [52]

Manchikanti L [53]

Manchikanti L [54)

Manchikanti L [56]

Manchikanti L [57)

Subtotal (l-squared = 50.0%, p = 0.051)

At
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Manchikanti L [48]
Manchikanti L [50]
Manchikanti L [51]
Manchikanti L [52] -1
Manchikanti L [53]
Manchikanti L [54]
Sayegh FE [55]
Manchikanti L [56] —
Manchikanti L [57) -1
Subtotal (l-squared = 79.3%, p=0.000) |<_>>

NOTE: Weights are from random effects anTysis

!

1

T
233

%
WMD (85% CI)  Weight
-0.20 (-0.77, 0.37) 13.32
060 (0.01, 1.19) 13.02
0.20 (-1.12, 0.72) 7.62

0.60 (-0.04, 1.24) 11.82
0.30 (-0.18,0.78) 15.44
060 (0.09, 1.11) 14.88
-0.60 (-1.26, 0.06) 11.46
0.20 (-0.41,0.81) 12.44
0.20 (-0.10, 0.50) 100.00

0.80 (-1.60, 3.20) 11.25
2.40(0.07,4.73) 11.37
0.30 (-2.98, 3.58) 9.54

210 (-0.49, 4.69) 10.87
0.30 (-1.71,2.31) 11.98
290 (0.86,4.94) 11.92
8.09 (5.55, 10.63) 10.98
-2.40 (-5.04, 0.24) 10.78
1.20 (-1.15,3.55) 11.33
1.77 (-0.01, 3.54) 100.00

T
-106

o -

Figure 3. Comparison of NRS pain scores and ODI between local anesthetic
with or without steroids for patients with low back and lower extremity pain.

ious means, we obtained all the full text. After
reviewing the title/abstract and full texts, 312
and 56 studies were excluded respectively,
because the data they provided were not avail-
able (reviews, letters, case reports, non-ran-
domized controlled trials). Consequently, the
remaining 10 studies involving 1111 patients
met the inclusion criteria and were included in
this meta-analysis [48-57].
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Characteristics, quality of
eligible studies

The main characteristics of
the 10 RCTs included in this
meta-analysis are described in
Table 1. Of them, nine were
carried out in USA [48-54, 56,
57], and the remaining one
was carried out in Greece [55].
The sample size of those 10
RCTs ranged from 58 to 183.
All the studies were well-con-
ducted prospectively RCTs.
Four studies [50, 51, 53, 54]
included in this meta-analysis
used interlaminar route to
administer local anesthetic or
steroids, another four studies
using caudal route [52, 55-57],
one using transforaminal route
[48], and the remaining one
did not report the administra-
tion route [49]. The majority of
studies used Numeric Rating
Scale (NRS) to assess the pain
rating scores and Oswestry
Disability Index (ODI) to mea-
sure functional ability. A 50%
or more improvement in pain
relief and functional status
was considered significant.
There were no significantly dif-
ferences in the demographic
characteristics between the
two groups (age of patients,
male/female ratio, duration of
pain, initial NRS and ODI) in
majority of the included stud-
ies except in four studies [50-
52, 57], in which patients in
the local anesthetic group had
higher weight or larger propor-
tion of gradual onset than
those in the local anesthetic

with steroids group. The average Jadad score of
included studies was 4.

Pain relief

Nine studies provided the data of pain relief
[48-54, 56, 57]. The pooled estimates indicat-
ed that patients in the local anesthetic with ste-
roids group had a 41.7% improvement in pain
relief, and patients in the local anesthetic group

Int J Clin Exp Med 2015;8(6):8304-8316
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Study % Functional assessment
ID RR (95% CI) Weight
Manchikanti L [48] 1.06 (0.76, 1.48) 13.48 Eight studies reported the
Manchikanti L (50] 0.90 (060, 1.35) 9.43 data of functional assess-
Manchikanti L [51] 1.10 (067, 1.79) 6.28 menj[, [48, 50_54’ 56, 57].
Manchikanti L [52] 095 (0.67, 1.36) 13.01 Significant reductpn was ob-
' served by 39.8% in the local
Manchikanti L [53] 1.01(0.73, 1.40) 14.30 anesthetic with steroids group
Manchiant L [53) 0.57(0.64,1.19) 16.1 and 40.7% in the local anes-
Manchikanti L [56] : 1.07 (0.77, 1.48) 13.88 thetic group_ However’ no Sig'
Manchikanti L [57) : 091(063,1.33) 12.90 nificant difference was found
Overall (I-squared = 0.0%, p = 0.978) < _ | > 0.98(0.86, 1.11) 100.00 between the two groups (RR =
3 0.98, 95% CI: 0.86, 1.11; P =
: . 0.729) (Figure 4).
557 1 1.79

Figure 4. Comparison of functional improvement between local anesthetic
with or without steroids for patients with low back and lower extremity pain.

Study
D

Manchikanti L [48]

Manchikanti L [50]

Manchikanti L [51]

Manchikanti L [52]

Manchikanti L [53]

Manchikanti L [54]

Manchikanti L [56]

Qverall (l-squared = 0.0%, p = 0.624)

<

Data of ODI were available
from eight studies [48, 50-54,
56, 57]. The aggregated re-
sults suggest that, local anes-
thetic with steroids was asso-

_—_——_— ciated with a 14.50 reduction
S 633021 1887 ros (WMD =-14.5, 95% CI: -15.24,
e S -13.75; P = 0.000), and local

200(-1433,1033) 842 anesthetic alone was associ-

-667(1067,-077) 6156 ated with a 12.37 reduction

170(1071,14.11) 802 (WMD = -12.37, 95% Cl:

550(17.15,6.15) 910 -16.13, -8.62; P = 0.000).

080(1219,1378) 732 However, there was no signifi-

cant differences in the ODI
1.70(-14.11,10.71)  8.02

between the two groups
-3.03 (-6.55, 0.48) 100.00

-189 0

189

Figure 5. Comparison of opioid intake reduction between local anesthetic
with or without steroids for patients with low back and lower extremity pain.

had a 40.2% improvement in pain relief.
However, there was no significant differences
between the two groups (RR = 0.93, 95% ClI:
0.85, 1.01; P =0.076) (Figure 2).

Data of NRS pain scores were available from
eight studies [48, 50-54, 56, 57]. The aggre-
gated results suggest that, local anesthetic
with steroids was associated with 4.09 scores
reduction (WMD = -4.09, 95% Cl: -4.26, -3.91;
P = 0.000), and local anesthetic alone was
associated with 4.12 scores reduction (WMD =
-4.12, 95% ClI: -4.35, -3.89; P = 0.000). How-
ever, no significant difference was observed in
the NRS pain scores between the two groups
(WMD = 0.20, 95% CI: -0.10, 0.50; P = 0.197)
(Figure 3).
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(WMD = 1.77, 95% Cl: -0.01,
3.54; P = 0.051) (Figure 3).

Opioid intake

Seven studies presented the
data of opioid intake [48,
50-54, 56]. Significant reduc-

tion from baseline was observed by 8.81 mg

(95% CI: -12.24, -5.38) in the local anesthetic
with steroids group and 16.92 mg (95% CI:
-22.71, -11.12) in the local anesthetic group.
However, no significant difference was found
between the two groups (WMD = -3.03, 95% ClI:
-6.55, 0.48; P =0.091) (Figure 5).

Therapeutic procedural characteristics

Six studies showed the data of procedures fre-
quency [48, 51-54, 56]. The average proce-
dures per year in the local anesthetic with or
without steroids groups were 3.68 + 1.17 and
3.68 + 1.26, respectively. Pooled estimates
using a fixed-model indicated that there was no
significant difference in procedures frequency

Int J Clin Exp Med 2015;8(6):8304-8316
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Study %

D WMD (95% CI) Weight
Manchikanti L [48] 0.10 (-0.38, 0.58) 1478
Manchikanti L [51] 0.10(-0.52, 0.72) 911
Manchikanti L [52] -_— 0.20 (-0.25, 0.65) 17.02
Manchikanti L [53) R -0.10 (-0.49, 0.29) 2230
Manchikanti L [54] _—_—m -0.50 (-0.92, -0.08) 19.76
Manchikanti L [56] 0.20 (-0.25, 0.65) 17.02

Overall (I-squared = 32.7%, p = 0.191)

<> -0.03 (-0.21, 0.16) 100.00

T T
-918 0 918

Figure 6. Comparison of procedures frequency between local anesthetic with
or without steroids for patients with low back and lower extremity pain.

Study %
D WMD (95% Cl) Weight
Manchikanti L [48] 2.80(-4.04,964) 1.62
Manchikanti L [50] —_— 0.80(-4.24, 584) 299
Manchikanti L [51) 3.70(-2.45,9.85) 200
Manchikanti L [52] — 0.20(-0.73,1.13) 87.07
Manchikanti L [53] 0.80 (-5.40, 7.00) 1.97
Manchikanti L [54] 5.40(-1092,0.12) 249
Manchikanti L [56] 3.90(-2.47,10.27) 1.87
Overall (I-squared = 15.6%, p =0.311) <:> 0.27 (-0.60, 1.14) 100.00
T T
-10.9 0 109

Figure 7. Comparison of average total relief between local anesthetic with or
without steroids for patients with low back and lower extremity pain.

Begg's funnel plot with pseudo 95% confidence limits

s.e. of: logrr

Figure 8. Test for publication bias for RR of pain relief improvement in pa-
tients with low back and lower extremity pain.
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between the two groups
(WMD = -0.03, 95% Cl: -0.21,
0.16; P = 0.759) (Figure 6).

Seven studies provided the
data of average total relief
[48, 50-54, 56]. The average
total relief in the local anes-
thetic with or without steroids
groups were 31.67 + 13.17
weeks and 32.64 + 13.92
weeks, respectively. Pooled
estimates using a fixed-model
suggest that there was no sig-
nificant difference in average
total relief between the two
groups (WMD = 0.27, 95% ClI:
-0.60, 1.14; P=0.540) (Figure
7).

Publication bias

We performed the Begg's and
Egger's test to assess the
publication bias. However, no
evidence of potential publica-
tion bias was found according
to the Begg's and Egger’s test
(Egger's test, P = 0.917;
Begg’'s test, P = 0.789) (Figure
8).

Discussion

This meta-analysis based on
ten randomized, active con-
trol trials of patients treated
with either local anesthetic
with steroids or local anes-
thetic alone showed signifi-
cant improvement in all out-
comes in both groups. Our
study indicated that 41.7% of
patients who administered
local anesthetic with steroids
and 40.2% of patients who
administered local anesthetic
alone obtained significant
improvement in pain relief.
And 39.8% of patients in the
local anesthetic with steroids
group and 40.7% of patients
in the local anesthetic group
achieved improved functional
status. Average total relief per
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year was 31.67 + 13.17 weeks with 3.68 *
1.17 procedures in local anesthetic with ste-
roids group, and 32.64 + 13.92 weeks with
3.68 + 1.26 procedures in the local anesthetic
alone group. These results demonstrated that
both treatments were effective but that local
anesthetic with steroids did not bring superior
effect than local anesthetic alone.

The mechanisms that anesthetic and steroids
have significant improvement in pain relief and
functional status are not entirely known [24,
27, 58]. However, there are evidences suggest-
ing that noxious peripheral stimulation, excess
nociception, excess release of neurotransmit-
ters, are involved in the pathogenesis of chron-
ic pain [14, 59]. Moreover, an increasing body
of evidence suggests that both anesthetic and
steroids had significant effects on the modula-
tion of noxious stimulation by various mecha-
nisms [28, 60, 61], but no significant difference
in the treatment of facet joint-caused low back
pain without disc herniation [62-64]. Therefore,
based on the evidence above, we conclude that
patients would achieve long-term relief from
radicular pain when they were treated with
local anesthetics with or without steroids.

Several studies or systematic reviews have
been conducted in assessing the effects of epi-
dural injections. However, their results re-
mained debate. In a systematic review conduct-
ed by Conn et al [17], the authors evaluated the
effect of caudal epidural injections with or with-
out steroids in the management of chronic low
back pain. However, only two studies with a fol-
low up of more than six months and the use of
fluoroscopy met the inclusion criteria and were
included in that study [36, 65]. One trial that
showed positive results [66], was excluded in
that systematic review because its follow up
was only 24 weeks. Based on very small num-
ber of the studies included, the authors con-
cluded that patients who were administered
with caudal epidural injection with or without
steroids achieved long-term relief in managing
chronic low back.

In another study conducted by Iversen et al
[67], the authors carried out the epidural in-
jection under ultrasound without fluoroscopy,
however, they found negative results. In that
study, caudal epidural steroid or saline injec-
tion was gave to the patients with chronic lum-
bar radiculopathy. After the 52 week follow-up,
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the authors detected that no significant differ-
ences was found between the steroid and
saline groups. However, this study has been
criticized for its study design performance,
patient enrollment, lack of fluoroscopy, and
interpretation of results [68, 69]. In an editorial
accompanying lversen et al [67], Cohen [70]
argued that overall epidural steroid injections
seem to be beneficial, but only provide modest
improvement in carefully selected patients with
predominantly radicular symptoms. Cohen [70]
explained the failure of caudal epidural steroid
injection in Iversen’ study with four potential
reasons: (1) the targeting areas were far
removed from the site of caudal steroids injec-
tion; (2) the effect of caudal epidural steroid
injection was negated by the combination of
low dose of steroid (40 mg triamcinolone) used
and high volume (30 ml), which diluted the con-
centration of steroid bathing the nerve roots;
(3) the local anaesthetic was not used to break
the cycle of pain, and thus reverse the process-
es of central sensitization; (4) patients were not
randomly assigned, in which the sham group
experienced a shorter duration of pain. Patients
with shorter duration of symptoms were more
likely to achieve better effect than those with
longer duration [71, 72]. Therefore, Cohen be-
lieved that Iversen and colleagues’ study was
probably underpowered. Despite these nega-
tive findings, Cohen suggested that we should
not misinterpret Iversen’s study as suggesting
that epidural steroid injections have no bene-
fits in neuropathic back pain [70].

In this meta-analysis, we only included random-
ized active control trials to calculate the effect
estimates. And we found that the majority of
these included studies have been criticized for
a lack of placebo group. However, it is not
achievable to use placebo-controlled neural
blockade as intervention in the clinical practice
[73-75]. There are some arguments that a local
anesthetic injection should be considered as a
placebo because it reveals similar effects as
the later one. However, this argument also
seems inaccurate because injections of sodi-
um chloride solution, dextrose, and local anes-
thetics into multiple structures have been
found to produce different active outcomes in
the published studies [76-78].

Our study has several strengths. First, this
meta-analysis was conducted on prospectively
randomized, blind, active control trials, and all
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of them were well-performed, high quality. The
prospective trial design would minimize the
recall and selection bias that always occurred
in the retrospective studies. Second, most of
the included ten studies have enlarged sample
size, which could reduce the possibility of over-
estimating the treatment effect as compared
with smaller samples. In addition, the enlarged
sample size would enhance our statistical
power to detect the effects of local anesthetic
with or without steroids.

However, some limitations involved in this
meta-analysis should be taken into account
when interpreting our results. First, uncon-
trolled confounding inherited from original
studies might influence the effect estimate.
Although most of the included studies had com-
parable demographic characteristics between
the two groups, unbalanced proportion of gen-
der, weight, mode of gradual onset, and initial
NRS were found in some studies [50-52, 57].
Gender and weight is probably not associated
with the response. However, patients with grad-
ual onset may have an inferior response than
those with onset following an injury. Moreover,
higher initial NRS in the local anesthetic with
steroids group would have an impact on the
decreases of pain scores in the local anesthet-
ic alone group. Therefore, we could not exclude
the possibility that the uncontrolled confound-
ing factors may bias our findings. Second, there
was considerable heterogeneity among the
included studies. This heterogeneity could be
explained to the variation in baseline character-
istics, epidural injection routes, duration of fol-
low-up, and study design between the studies.
Further, the previous studies indicated that dif-
ferent epidural injection routes would result in
different outcomes. These factors may exag-
gerate or obscure the final treatment effects.
Third, because of the limited number of includ-
ed studies, we did not compare the effects of
local anesthetic between the three epidural
injection routes.

In conclusion, our meta-analysis showed effec-
tive but comparable outcomes in pain relief,
functional improvement, opioid intake, average
procedures per year, and average total relief
between patients receiving local anesthetic
with steroids and those receiving local anes-
thetic alone. On the basis of these findings,
there is currently a lack of evidence to support
that local anesthetic with steroids is superior to
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local anesthetic alone in managing chronic low
back and lower extremity pain.
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