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Abstract

Background As part of a comprehensive nonsurgical
approach, epidural injections often are used in the man-
agement of lumbar disc herniation. Recent guidelines and
systematic reviews have reached different conclusions
about the efficacy of epidural injections in managing
lumbar disc herniation.

Questions/purposes In this systematic review, we deter-
mined the efficacy (pain relief and functional improvement)
of the three anatomic approaches (caudal, lumbar interlam-
inar, and transforaminal) for epidural injections in the
treatment of disc herniation.
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Methods We performed a literature search from 1966 to
June 2013 in PubMed, Cochrane library, US National
Guideline Clearinghouse, previous systematic reviews, and
cross-references for trials studying all types of epidural
injections in managing chronic or chronic and subacute
lumbar disc herniation. We wanted only randomized con-
trolled trials (RCTs) (either placebo or active controlled) to
be included in our analysis, and 66 studies found in our
search fulfilled these criteria. We then assessed the
methodologic quality of these 66 studies using the Coch-
rane review criteria for RCTs. Thirty-nine studies were
excluded, leaving 23 RCTs of high and moderate
methodologic quality for analysis. Evidence for the effi-
cacy of all three approaches for epidural injection under
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fluoroscopy was strong for short-term (< 6 months) and
moderate for long-term (> 6 months) based on the Coch-
rane rating system with five levels of evidence (best
evidence synthesis), with strong evidence denoting con-
sistent findings among multiple high-quality RCTs and
moderate evidence denoting consistent findings among
multiple low-quality RCTs or one high-quality RCT. The
primary outcome measure was pain relief, defined as at
least 50% improvement in pain or 3-point improvement in
pain scores in at least 50% of the patients. The secondary
outcome measure was functional improvement, defined as
50% reduction in disability or 30% reduction in the dis-
ability scores.

Results Based on strong evidence for short-term efficacy
from multiple high-quality trials and moderate evidence for
long-term efficacy from at least one high quality trial, we
found that fluoroscopic caudal, lumbar interlaminar, and
transforaminal epidural injections were efficacious at
managing lumbar disc herniation in terms of pain relief and
functional improvement.

Conclusions The available evidence suggests that epidu-
ral injections performed under fluoroscopy by trained
physicians offer improvement in pain and function in well-
selected patients with lumbar disc herniation.

Introduction

Epidural injections are one of the most common nonsur-
gical treatments for lumbar disc herniation [8, 22, 69, 71,
100, 103, 119]. Epidural injections are administered by
accessing the lumbar epidural space by multiple routes—
caudal, transforaminal, and interlaminar [1, 7, 8, 17, 21, 22,
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69, 71, 100, 103, 119]. Even though all three modalities
deliver medication into the epidural space, there are
important differences among the approaches. The inter-
laminar entry is considered to deliver the medication close
to the assumed site of pathology, but the transforaminal
approach is considered the target-specific modality
requiring the smallest volume to reach the primary site of
pathology. In contrast, caudal epidurals are considered the
safest and easiest, with minimal risk of inadvertent dural
puncture, and are the preferred modality in postsurgery
syndrome, even though they require relatively high vol-
umes and have an alleged lack of specificity to the assumed
site of pathology. Consequently, therapeutic effectiveness
also varies among the three approaches [8, 69, 71, 100].

Numerous systematic reviews and guidelines performed
by various groups of authors have reached different con-
clusions about the level of evidence for the effectiveness of
epidural injections [5, 7, 8, 21-23, 31, 66, 69, 71, 79, 100,
103, 105, 106, 109, 113, 119]. Some authors have con-
cluded against the effectiveness and medical necessity
of epidural injections in managing pain and improving
function in patients with disc herniation and radiculitis
[5, 21-23, 103, 119]; however, these have been challenged
[69, 76], with multiple trials showing significant improve-
ment in pain and function [7, 8, 31, 66, 69, 71, 100, 106,
109, 113]. Some of these systematic reviews and the trials
included were criticized for flaws in the assessment of
trials, combining trials with variable designs, and desig-
nating active controlled trials as placebo control [22, 35,
45, 69, 70, 103, 119]. A recent systematic review by Pinto
et al. [103] analyzed all epidural injection approaches
compared with a placebo in patients with sciatica, offered
criticism of the past reviews and guidelines [7, 8, 70, 72,
100], and criticized some reviews [5, 21, 23, 31] for
summarizing the evidence from placebo-controlled trials
without considering the size of the treatment effect. Pinto
et al. [103] have concluded that there was high-quality
evidence showing that epidural steroid injections have
small, short-term effects on leg pain and disability com-
pared with placebo in patients with sciatica but no effect in
the long term. However, this systematic review by Pinto
et al. [103] also had multiple deficiencies [65, 67]. Since
the systematic review by Pinto et al. [103] was based on a
methodologic rather than a clinical perspective [78, 80],
which we find challenging, our review focused on the
clinical aspects with appropriate methodologic quality
assessment.

Thus, in this systematic review, we determined the
short- and long-term efficacy (pain relief and functional
improvement) of the three anatomic approaches (caudal,
lumbar interlaminar, and transforaminal) for epidural
injections in the treatment of disc herniation, considering
only placebo-controlled and active-controlled trials.
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Materials and Methods
Search Strategy and Criteria

We performed a literature search from 1966 to June 2013
utilizing data from PubMed, Cochrane library, US National
Guideline Clearinghouse, previous systematic reviews, and
cross-references. The search strategy emphasized low-back
and lower-extremity pain, disc herniation, and radiculitis
treated with caudal, interlaminar, or transforaminal epidu-
ral injections. Search terms included chronic low-back
pain, lower-extremity pain, disc herniation, nerve root
compression, radiculitis, epidural injections, caudal, inter-
laminar, and transforaminal.

Study selection was achieved as recommended by Pre-
ferring Reporting Items for Systematic Reviews and Meta-
Analyses [64] (Fig. 1). We reviewed all studies providing
appropriate management and with outcome evaluations of
3 months or longer and statistical evaluations. Only ran-
domized controlled trials (RCTs) were included for
analysis, either placebo or active controlled. The true
definition of placebo is to inject an inactive substance into
an inactive structure; for the purposes of this review, we
have utilized an injection of placebo into the epidural space
or over the nerve root by any approach as placebo [48, 49,

54, 82]. The duration of symptoms of the study participants
was classified as subacute (6-12 weeks) and chronic
(> 12 weeks). For this evaluation, only the studies utilizing
patients with chronic symptoms or patients with a mixture
of subacute and chronic symptoms were considered.
Studies including radiculitis secondary to spinal canal or
foraminal stenosis, postsurgery syndrome, or disc hernia-
tion in postsurgery syndrome and chemical radiculitis were
not included in this review. However, trials with the
inclusion of multiple groups of patients were included if
they had at least 25 patients with disc herniation in each
group.

Overall, there were 66 RCTs for consideration. As we
wanted to include only RCTs of high or moderate quality
for analysis, we assessed the methodologic quality of these
66 studies using the Cochrane review criteria for RCTs
[35]. The criteria include assessment of adequate ran-
domization, treatment allocation concealment, appropriate
blinding, description of incomplete outcome data with
dropouts and intent-to-treat analysis, study being free of
suggestions of selective outcome reporting, and other
sources of potential bias including baseline characteristics,
cointerventions, compliance, and timing of the outcome
measurements in all groups. The methodologic quality was
graded as high if nine to 12 criteria were fulfilled, moderate

Computerized and manual
search of literature

n=1752
Articles excluded by title Potential articles
and/or abstract n=146
n = 1606
Abstracts reviewed
n =146

Abstracts excluded

n=36

n=

Full manuscripts reviewed

110

n=

Manuscripts considered

66

Manuscripts not meeting

inclusion criteria
n =39

n=

Manuscripts considered for
inclusion (including duplicates)

27

Fig. 1 A flow diagram shows the study selection process.
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Table 2. Methodologic quality assessment of randomized trials without fluoroscopy.
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yes; N = no; U = unclear.

Y =

if six to eight criteria were fulfilled, and low if zero to five
criteria were fulfilled; trials fulfilling fewer than six criteria
were excluded. Thirty-nine of the 66 trials were excluded
due to multiple reasons [2, 11-17, 24, 27, 28, 30, 36-39,
41, 42, 47, 52, 53, 58, 60, 61, 68, 92-94, 98, 99, 108, 110,
114, 116, 118, 122, 124, 126, 130] (Appendix 1; supple-
mental materials are available with the online version
of CORR™). Twenty-three trials had high or moderate
methodologic quality and were included in our analysis
[1,3,4, 18,25, 29, 32, 40, 50, 51, 55-57, 63, 85, 86, 89, 91,
95-97, 104, 107, 111, 112, 121, 128], with four duplicate
publications [55 and 56, 85 and 86, 89 and 91, 111 and
112]. Fifteen of these studies were high quality and eight
were moderate quality. Ten of the 16 fluoroscopic trials
(Table 1) and four of the seven nonfluoroscopic trials
(Table 2) were of high quality.

We graded the evidence for each approach using five
levels of best evidence synthesis, which summarized the
results according to the Cochrane rating system based on
the quality and the outcome of the studies [119]. The levels
of evidence were distinguished as follows: (1) strong evi-
dence: consistent findings among multiple high-quality
RCTs; (2) moderate evidence: consistent findings among
multiple low-quality RCTs or one high-quality RCT;
(3) limited evidence: one low-quality RCT; (4) conflicting
evidence: inconsistent findings among multiple trials; and
(5) no evidence: no RCTs. The evidence of all three
approaches for epidural injections was strong for the short
term and moderate for the long term. Further, the results
were considered consistent if 60% of the trials showed
results in the same direction.

At least two of the review authors (RMB, FJEF) inde-
pendently, in an unblinded standardized manner, performed
each search and methodologic quality assessment. The pri-
mary authors of manuscripts were not involved in the
methodologic quality assessment. All searches were com-
bined to obtain a unified strategy. Any disagreements
between reviewers were resolved by a third author (JAH) and
consensus.

Outcome Measures

The primary outcome measure was pain relief, defined as
50% or more reduction in pain or at least a 3-point decrease
in pain scores in at least 50% of patients. The secondary
outcome measure was functional improvement, defined as
50% reduction in disability or 30% reduction in the dis-
ability scores.

The injection therapy was considered effective, either
with a placebo control or active control, if there was a
difference in effect for the primary outcome measure in a
statistically significant manner at the 5% level. Outcomes
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were considered at 3 months, 6 months, and 1 year and in
the short term (< 6 months) and long term (> 6 months).

Meta-analysis was considered if more than two RCTs
were homogeneous for mode of administration. However,
we found that there was insufficient homogeneity for meta-
analysis.

Results

Four of five total trials (three fluoroscopic, two nonfluo-
roscopic) and all three fluoroscopic trials showed efficacy
of caudal epidural injections in managing lumbar disc
herniation, with strong evidence in the short and moderate
evidence for the long term (Table 3). The three fluoro-
scopic trials [1, 29, 86] included two high-quality trials
[29, 86] and one moderate-quality trial showing mid-term
efficacy [1]. Of the nonfluroroscopic trials, one moderate-
quality nonfluoroscopic trial [95] showed efficacy and one
moderate-quality ultrasound trial did not [50].

Five fluoroscopic trials [1, 3, 63, 89, 107] showed effi-
cacy of lumbar interlaminar epidural injections in
managing lumbar disc herniation, with strong evidence for
the short term and moderate evidence [3, 89] for the long
term. Two of these trials were high quality [3, 89] and three
moderate quality [1, 63, 107] (Table 4). Of the four non-
fluoroscopic studies (all high quality), two showed efficacy
[104, 128] and two did not [4, 18]. However, the level of
evidence was strong and moderate based on fluoroscopic
trials only, whereas a combination of fluoroscopic and
nonfluoroscopic trials yielded moderate evidence, and
when only nonfluoroscopic or blind trials were considered,
the evidence was conflicting, with inconsistent findings
among multiple trials.

Seven fluoroscopic trials showed efficacy of transfora-
minal epidural injections in managing lumbar disc
herniation, with strong evidence for the short term and
moderate evidence for the long term (Table 5). Three of
these were high-quality trials [40, 51, 121] and four mod-
erate-quality trials [1, 97, 107, 112]. Two high-quality
fluoroscopic trials showed lack of efficacy [25, 55].

Discussion

Lumbar disc herniation is readily diagnosed and the most
common indication for surgical intervention in the lumbar
spine [43, 127]. While it is generally believed that the
course and prognosis of acute sciatica secondary to disc
herniation are favorable [59, 125], some patients continue
to have persistent and disabling symptoms for 2 years or
longer [34, 123] and many undergo surgery [43, 117, 127].
Therapeutic epidural injections utilized as a nonsurgical

management for chronic persistent disabling disc hernia-
tion and radiculitis have become increasingly popular
[46, 81, 83, 84]. In fact, Manchikanti et al. [83], in an
assessment of utilization characteristics of epidural injec-
tions in the fee-for-service Medicare population, found a
130% growth per 100,000 Medicare patients from 2000 to
2011 [81, 83, 84]. The lumbar transforaminal approach had
a breathtaking increase of 665% in that same period. In this
systematic review, we determined the efficacy of the three
anatomic approaches to epidural injections—caudal, lum-
bar interlaminar, and transforaminal—in the treatment of
disc herniation and radiculitis with placebo-controlled and
active-controlled interventions.

The limitations of this review include the paucity of
high-quality literature for each modality, despite 23 trials
meeting inclusion criteria in lumbar disc herniation for
three modes of administration. In addition, we were unable
to perform a meta-analysis due to a lack of homogeneity
among the RCTs for mode of administration. Further, the
majority of the evidence was obtained from active-con-
trolled trials, specifically for long-term improvement with
all three approaches. Active-controlled trials compare two
different procedures or drugs. Thus, some may consider
this as a weakness. The majority of the analytical flaws
arrive as methodologists consider one of the drugs as pla-
cebo and compare between the two groups rather than
baseline to followup periods. Thus, the strengths of active-
controlled trials include their comparative evaluation,
which has become pivotal in modern evidence-based
medicine [77]. These studies provide insight into the
effectiveness of local anesthetic with or without steroids
and various methods such as interlaminar, caudal, and
transforaminal. Placebo-controlled trials are also extremely
important and constitute a limitation to our analysis. Spe-
cifically, it is desirable to have studies with their placebo
group designed with appropriate inclusion of injection of
placebo solution into a nonactive structure, which has not
been included in the majority of the studies and is a
debated issue [9, 10, 18-20, 40, 50, 55, 69, 70, 78, 103].
Further, placebo interventions have been misinterpreted
based on the solution injected and the location of the
injection. This has reached such proportions that method-
ologists have continued to consider even a local anesthetic
injection or any solution injected into an active structure as
placebo even though these invariably result in a multitude
of effects, with some of the effects being therapeutic [6, 8—
10, 18, 19, 33, 40, 48, 50, 54, 55, 62, 70, 71, 73-75, 78, 80,
86-91, 100-103, 115, 120]. In designing the studies, apart
from active-controlled design, the reviewers must be cog-
nizant of the multiple effects of placebo; nocebo;
Hawthorne effect; natural course of the disease, which is
not applicable in these chronic patients; and regression to
the mean, which has been extensively discussed in

@ Springer



Clinical Orthopaedics and Related Research®™

Manchikanti et al.

1946

"Iea[oun = ) ‘SK =

‘oreog  uorssaido pue Kjorxuy  [endsoy =
‘oreos Suney ouownN = SYN ‘[EUTRIOJSUL]) = ], ‘TEUTWRIAUI = [ ‘populjq = ¢ ‘punosenn = 0 Jonuod oqaoe[d = D Adoosorony = g {JoNUOd AN = DV :PoZIWOpULI = VY

X ‘eqeorjdde jou = yN ‘ou = N ‘yuswaaordwr jueoymuSis = [§ AJsuoiuy ureq [eouownN = [N ‘9[eoS 91T jo Aiend) ueadoing = SO
SAVH ‘erreuuonsand) ured [[IDJN wiog-MoysS = OJIN-IS ‘Atojudau] uorssaido yoog = [@d ‘xepul Aujiqesiq AnsamsQ = [dO

01 = &0l
suondafur
p1oIals
[empido
[epned
7§ = g dnoip
juawdAoxdur %98 = d %6 = d suonodafur proidys JuowdFeuew (1102) [S6]
ULId-1I0YS dnoxp dnozg Teanpido [epned QATIRAIISUOD YWYy
Suimoys Apnjs %Y =V %E =V IdN 10 Juowddeuewt [01nu0d pue
Ayrenb-ajeropoN VN A X VN dno1p dno1 ‘g ‘1O ‘SVA aApEAIOsUO) (¢ = v dnoip Tl/L g0V ‘Vd  Iaeyqyemp
Juowaoxduur
jo
yoe[ Suimoys
onaysoue
[290] INOYIM
pue uSisap 7 = suonoafur
pomey yIm Jo JquInN
SAIOUDIOYAP quIes yIm
snoxownu SVA QPIU0JAOE AUOOULD (1102 [0s]
W Apmg n n n N N N ‘S04 ‘1TdO -WeLy 10 sulfes 911 = [eIoL [ 10 Dd V¥ T8 19 USSI9AL
1 = suonoafur
JudwaAoxdur SQI00S Jo soqumy 08 = Adoasopug (S022)
wol-prwt SAvH ‘OdIN auojoutoweLn 0g = [#p1e) l62] & 10
Suimoys Apmg VN A A VN IS IS -dS ‘JoHar ured [pIa Qutedopl 09 = [eoL cl/6 40V ‘v pIRyyseq
woned
uorsiadsip
seues 1dd ¢—1 = suonoafur 0¢ = dlL
- - ¢ ‘Jorfa1 ettt -

Juowaaoxdut %E8 =dL - %E8T = dL :EWQ,N m:%& 30 I_qunN g =" (L002)
Tio)-pry %09 =" %09 =" «(91—0) a100s oures + 0€ = IopED [1] peayy
Suimoys Apmg VN A A VN %LS = [epne)  9%LS = [epne) ured ouownN auoostupaId[Ayio 06 = [eI0L Cl/L 4 OV ‘V¥ Ppue upwiayoy

oxejur 61 = suonoafur (11oz
juowasoxdwr proido ‘smyejs Jo ToquInN ‘2102 [98
Suimoys Apnys juowodwa PIOIOIS 1M PIXTW ‘68l "B 10
put[q-e[qnoq X X K BTLSABLY  %EL SA %BTL  BTL SA BHTY ‘IdO ‘SUN  AUIBIOPI] SA AUIRIOPI] 0TI = [e10L Cr1/01 40V ‘'Vd  hueyipuey
syjuowr g syjuowt 9
< <
(syuow 9 =)
wid) Suog w9} oY  syjuowr 7| syjuowt 9 syjuowr ¢
SaInseauwt sjuonied  2100s Ajifenb  sonsuOloRIRYD
(s)juowwo) juawraAoxdwy juowraAoIdwl uonOUNJ pue ureq QwoomnQ SUONUIAIIIU] Jo Joquiny O130[OPOYION Apmgs Apmgs

‘uonjeruIoy osIp Iequiny ur suonodfur rempids [epned jo Aoeoyjo oy Jurssasse s[ern [einpido pI[[oNnU0d POZIWOPUEI JO SoNsLIvOeIRyYd Apns Jo uonduosoq ¢ dqel

pringer

A's



1947

Efficacy of Lumbar Epidural Injections in Disc Herniation

Volume 473, Number 6, June 2015

&1 =
Juow suonoafur 0¢ = AL
-onoxduur Jo JequinN 0 = I
ULId)-pru OTOYISAUE [BI0] (L00T)
Bummoys Qi ourpes 0€ = T2P1ED 4OV [1] peugy
Apmig VN A A VN A A Jolar ureqd pue ploiag 06 = [e10L Cl/L ‘Y puB UBULIYOY
— =
suonoafur
arreu JO IoquInN
uonsang) aurfes
Aiqesiq %6°0 pue 001 =
uow ure QuIwe)o:
b>o~._n_:: V_mﬂm , uHuM S
wEBoam‘ MO -oAneAIasald + P
dnmoyjoy dnoi3 dnoi3 AnsomsQ snid 001 =
wid)-Suof dnoig Surweoy surweyey ‘591008 auoj plo1ig 10V 1102
s Apmg X X A ourueey ur g urIs urIs ureq Ooupuwer ], 00T = [e10L C1/01 ‘v [€] Ty
1=
suonoafur 0t =
snsar Jo TquINN Juose
E:MEB SJISIA WOOI qureoe fpateed
-opun yim KouaSrowo Ardng 0g =
Apmys ‘oyejur M Juose duojostu (1102)
ITews uoneaIpaw yowexap 10 pardifyio q OV [LS] umorg
INEINSEN | VN VN VN n VN VN ured ‘SVA wloipaur-odoq 09 = [e10L, Tl/6 ‘v puewry
Juow el =
-onoxdur suanafiy
Surmous JO IoquINN -
dnmoyjoy Quo[OSIU (1102)
uoys paxdjAypouw =T 40V [Lo1]
s Apmg VN A X VN %€9 SA %ES  %EY SA %ES 1dO ‘SVA iIm auresopry ¥9 = [e10L CI/8 ‘v ‘Te 10 sopey
Juow
-oroaduur G
SuIMOUS ¢—1 = suonoofur
Q:\yo:ﬁ Jo JoquinN 66 =dL
LI9)-}10YS sdnoi3 sdnoi3 sdnoi3 JuojourdweLy ve =" Lo\ (6002)
s Apmg VN VN X yoq ur IS ypoq ut IS poq ut IS 1Sd ‘S¥UN PIM uTed0pI €6 = [e10L Cl/L Va4 [€9] e 10 99T
$9I00S 09 =
Justx 1dO pue SPI0I9)S pue
-oaoxduur $31008 o oneysoue
Summoys S¥N Jo 1= T oo
dnmofjoy dnois %05 = 1 suonodfur Jo JoqunN
wiId) [NJSsa00ns ‘oyeut 2U01S3[3D 09 = 0107
-Suoj ur 9,98 proido ‘snyers arenoneduou onoyisoue Z100) [16
qm SA 908 10 S8 B8 wowkoidwd M AUILO[AX 12007 40V ‘681 T2 10
Apmg A A A %S8 SA %L9 SA %€9 SA %TL ‘1d0 ‘SAN 10 ouredo[Ax 0TI = [e10L Cl/01 'V bueyouey
syuow g syjuow 9
< < (squout 9 >)
wiId) uo wId) 10y Syjuowr 7| Syjuow 9  SYJuow ¢
sanseawa wuﬁvﬁmm I00s \QENSU SONSLIddRIBYD
(s)uowwo) juowraAoxduy juowoAoidwr uonouny pue ured awodnQ SUOTJUIAIIIU] Jo Ioquny O130[OPOYION Apmgs Apmgs

‘uoneruIoy osIp Jequunj ur suonodfur remnpide Ieurwreojul Jequiny Jo Aoeoyje oy} Surssasse s[eLn [einpido po[[onuod PIZIWOPURI JO soNsLIoeIeyd Apmys Jo uonduose ‘p dqel,

pringer

A



Clinical Orthopaedics and Related Research®™

Manchikanti et al.

1948

‘ou = N eopoun = ) ‘yuawreAoidur
JueoyIudis ou = SN S9K = A ‘o[qeoridde jou = yN ‘aareuuonsand) Ajiqesiq AnsomsQ = QJQ :Xopu] uonoejsnes juaned = [Sd ‘Juswsoldwr juedyiudis = [§ xopu] Ajiqesiq
AnsomsQ = [JO ‘9[edS Suney ouownN = SYN ([eUIWEBIOJSURI) = JJ, ‘JeUIWR[IAUI = [ ‘papullq = g Jonuod oqaoeld = D ‘Adoosorony = g {[O1UOD 9ANOR = DV ‘POZIWOPURI = VY

1=
suondafur
JO JoquinN
quojosIu
paxdi£
e ettt 9z = [enprdg
-onoxduur aureoeardnq (S002)
WLI9)-1I0yS dnois [eanpids 10 ve = I [8z1] e 10
Suimoys juduean uondafur snwenuy q Qv pleuO@oRIN
Apms [rewg n n A n n oy ur IS Te[nosnurenuy 09 = [e10L C1/01 ‘vyi “UOSIM
Juaur
-onoxduur
co]=
0 yoe
wm_:m_o:“ suonoafur 08 = 0go3¢ld
x?:m Jo 1PqunN 8L =
oqaoerd sureooxd pue u:ﬂomm:
papuriq l0Ipaw-odoy PRICIAUPIN ga9od (66D [81]
areudoiddeuy N N N ISN ISN ISN SA SUI[ES [EULION 861 = [BI0L T/l A2 BN LREEICH )
¢ = suonoafur
0 Joquun
J0 1oquInN 801 = dnoi3
Jusw JuawesIy 0qooeld
-oaoxduur snourdsiur
10 Yor| ojuI QuIfEs [BULIOU 0z1 = dnoi3
Summoys 1o dureoeardng prosais g ‘0d (S002) [¥]
Apmg N N N ISN ISN ISN pue SUOJOUISWIBLL], 8CC = Tel0L (478! ‘v ‘Te 39 UopIly
¢—1 = suonoafur
Jo JoquInN 9y = oul
Admmue
juow aurfydimrue + [enpidg
-onoxduur Jo uonippe yim (€002)
Suimoys sdnoi3 sdnoi3 sdnoi3 10 oureseardnq 9p = Teanpidy q OV [¥011
Apmg X X X Wpoqurys  woquris - Woq ur s pue duoseyIaweIag 6 = [®10L C1/01 'V Te 3 yepnqid
1=
suonodafur
JO ToquinN
jusw a3y 0§ = snourdsiauy
-onoxduur snourdsiour 1o
Sumoys oulfes [etLiou ur 0§ = [empidg g °Dd (€L61) [zel
Apmg VN VN A VN VN X auoostupaId[AyIoN 001 = [&10L Ci/8 ‘v Te 30 NI
syjuowr [ syjuowr 9
< < (squout 9 >)
wd) Suo wId) 1oy sqjuowr g Syjuowr 9 - syjuouwr ¢
sjuanjed  2100s AjTenb  sonsiIe)ORIRYD
(s)yuowro)) juowAoxduy juswdAoldwr uonouny pue ured SUOTJUQAIOIU] Jo 1oquuny]  O1SO[OPOYISA Apmis Apmis

penunuod *p Qe

pringer

A's



1949

Efficacy of Lumbar Epidural Injections in Disc Herniation

Volume 473, Number 6, June 2015

[ = suonoafur

JO JoquInN
QUOJOUIOWELY)
LI
juowdAoxdwr Sw o pue 68 = Dd
WLIO)-pIu SpLIO[YO0IPAY (L002)
Suimoys Apmys TLY =D %6 0L =D Qureoeardng Y01 =D a [1¢]
Kienb-oyeropoy VN X X VN %09 = Dd %¥'88 = Dd SVA T 60 €61 = Te10L T1/6 OV ‘'V¥  'Te 19 Suoof
1 = suonoafur
Jo JoquunN
(Bwg)
sy[nsax UOTJRUTWEXS Qureoeardnq 08 = oures
Jrqeordde [eorsAyd pue (3w () ’
jnoym 9500 ‘9[yoId Juojostu 08 = (1002)
‘uS1sop oqooerd sdnois yreoH paxdiAyow aureoratdng [9g
sreudoxddeur 1o y0q sdnois yloq weySumon 10 uonnjos  ~OUOTOSTUPaIdIAGION dI90d  ‘scl e
QATIdIFOUT Uy n n n urIs urs VN ‘1dO ‘SVA  2PHO[Yd wnipog 091 = [e10L (478! ‘vy  ueurddrey
&1 =
suondafur
Jo JoqunN
%vs = qurpes
N = aulfes eanpida o1 E_zuszﬁ.uE
juowaAoxdur pue DL = SA SPIOI3)S
ULId)-1I0YS onyIsoue onoyssue Je[nosnurenur 0€ 8T “LT ‘LE 0102)
Surmoys uoneneAd 8207 [890] AL JorpI SA oTAYISOUE ‘8T M [ov]
o0gooeld onn B yim A= %61 = ured 9506 [220] sA Quifes sdnoi3 ¢ 4 0d ° 1
amyeu )1 Jo Aprs ISIL] VN VN SproIig VN VN aurfes L SB[ IV A Spro1ag 0ST = [e10L cLen V¥ uewRIqeyn
‘BOTJBIOS 9Inoeqns pey
syuoned papnpour Y[,
2wos 10 Jororx ured
wd)-3oys dpraoxd
Kew suonoafur
proxos [eanpido
Popn[ouod sIoyine Yy
90URIQJIIP JULOYIUIIS -l _.H 9z = 1dedrouerg
ou sea a1y} %0p = oules %Ep = oules wﬂw_ﬂmmsz 8¢ = prox
y3noyy uaag “Apms VN = auies _ 100 o= -215001110))
0qaoe[d onn & j0u sem : B8E By = paardorad aures 10 . (2102)
11 *Apmis paronpuod VN = 1doorourg = jdoorouerg ydooroueyg [eqor3 dooroueio 0§ = auIes 1°0d [szl
-[[oM € Sem S} ySnoyi[y VN N N VN = splolaig  9%6¢ = splolag %0S = SPIoINS ‘IO ‘JOHPI ureq ‘Splo1g 78 = [¢10L cr/o1 V. [BW usyo)
syjuowr gf  syjuowr 9 (syjuowt 9
< < >)
wio) AI03S
wid) Suog J10yS squowr 7| syjuowr 9 syjuowr ¢ sjuaned  Ayenb  sonsiio)
saInseaw SUOTJUIA jo o130[0 oeIRYD
(s)uowrwo)) juowraAoxdwy juswaroldwr uonounj pue ured swodnQ 19Uy nqunN poylRN  Apms Apmis

‘uoneruIay OsIp Jequunj ur suonosfur feinprde [eurweIojsurI) IequIN] Jo Adeoyjo Yl Jurssasse s[eLn [einpide pI[[ONUOD PIZIWOPUEI JO

sonsue)oeIRyd Apnis Jo uonduoseg S dqe],

pringer

A



Clinical Orthopaedics and Related Research®™

Manchikanti et al.

1950

1 = suonoafur

Jo JoquInN
€6 = opjooe
s — SUIBI0pI suojourdweL],
SuoseyIoWEXIp BIL = I e0e
0} paredwoo SuojounuEL], uojouroweLy €5 = 0102)
UO[OUIOWELY) )i %Oy = 1d0 ‘OdN 10 ouoseamEXaq d (6]
JuewaAoxdw wid-1I0ys VN VN A VN VN  ouoseyiowexa( 10YS ‘SYA  ouoseyowexa( 901 = 0L, UL OV VY IR 19 ed
€
—1 = suonoafur
30 19qUN 0¢ = dL (L00D)
%€ = dL %€ = dl onawpsaue 0€ =" (n
[e20] M peuyy
Juewoaoxdut %09 =T %09 =T sures pue 0¢ = [epned a1 pue
uue)-pru Suimoys Apmig VN d A VN  %LS = [epne) LS = Tepne) Jorar ureqd pro1ag 06 = [eI0L /L OV Vi UBULIDYOY
el =
suonodafur
Jo IequInN
(L) T ¢
LST-STE ="
] ] suonoafur 66 = AL
JuswaAoxdu 65'1-vE'¢ = 4L [eanpido (6002)
Suimoys dnmofoy 101005 [eUILRIOJSURT) ve =" q [£9]
una0Ys M Apms VN VN x VN VN ureq puefoy ISd'SUN  SA Teururepmiup €6=T00L  TIL OV'Vd 10T
SWooIno 1=
o jo suondafur
J m* =
es JO JoquInN
BT = o prosrs +
o uoneaIpNe|d suofostupaid sureoeaidn
= 1019]S . . I lang
N p! QouRISIp [Apow yim
Juowaaoldwr Surmoys onaysaue + oureovardng Sunjrem aureoealrdnq £p = aured (S002)
dnmop[oj wiey-joys 8207 %BS'Ly = ur oSueyd 10 A[uo -eatdng a [96]
wim Apms [ewg VN VN A = splolag VN VN sureoeAldng ‘1dO ‘SVA asureoeardng 98 = [eI0L Il DV ‘'Vd ‘e 10 3N
Juounean
uonoafur
JO amyey
SB PaIopISuod
dno1s JusuEan 1=
ploIays aanerado suopoafur
ur 91/ quewnnsuy 30 JoquinN
pue dnoi3 n= n= swoonQ suoseyjowelaq oz = prosts + (9002
sureoeardng N= onsyIsaue onayisaue (A1081ms £1a1008 Sw 9 ym sureoeardng ‘9002)
jopgg  OmewSW 1eo0] [eo0] PapIOAE) ouidg aureoeatdng S 48
ur papioae [0 A= A= %BIL ugoLOWY 10 %670 Lz = euoendng d ‘il
f18mg X = sploiag sproxag sproxg SA %g¢€ ¥N VN 0N oueoedng ¢¢ = [ei0L T8 OV VY v 10 mary
Syuow ¢y Syjuow 9 (Syjuour 9
< < >)
wio) I0J3S
wie) Suo 1oyS syjuow 7| syjuow g syjuow ¢ suaned - Kypenb . sonsta)
saInseawl SUonuaA Jjo OmWOMO orIeyd
(s)1wawwo)) JuawaAoxduy JuswaAoIdWI UONOUNJ puR UrRq swoomQO 1oy IoqunN poylRlN  Apms Apms

ponunuod g Aqe],

pringer

A's



Volume 473, Number 6, June 2015 Efficacy of Lumbar Epidural Injections in Disc Herniation 1951

reference to placebo, nocebo, and pure and impure place-
bos [48, 54]. Thus, this may be considered as a weakness
but not a flaw unless active-controlled trials are misinter-
preted. Some may also consider not utilizing all RCTs
irrespective of their size and quality as a deficiency;
however, we believe that is one of the strengths of this
systematic review.

We found high-quality evidence showing that epidural
injections have short-term benefits in terms of alleviating
pain and disability of lumbar disc herniation and moderate
long-term effects for all three approaches. The evidence
was stronger for short-term effects compared to long-term
effects. The results of our systematic review are similar to
those of some previous reviews [8, 69, 71, 76, 100]. Of
importance is the systematic review by Pinto et al. [103],
which partially agreed with our review in reference to
short-term but not long-term improvement. Pinto et al.
[103] concluded epidural steroid injections have a small,
short-term effect on leg pain and disability compared to
placebo in patients with sciatica, but without significant
effect in the long term. Our review differs from that of
Pinto et al. [103], which has been criticized for its defi-
ciencies [65, 67]. Pinto et al. [103] utilized methodologic
quality assessment criteria, based on an instrument devel-
oped for physiotherapy, which has not been validated for
interventional techniques [65, 67] and differs substantially
from criteria developed by the Cochrane review group [35,
119]. Additional deficiencies of that systematic review
include the inclusion of a multitude of heterogeneous
studies that were labeled homogeneous. The authors indi-
cated that the studies were homogeneous based on the fact
that reviewers have decided that local anesthetic injection
was a placebo. We believe that such a methodology
invalidates the entire concept of meta-analysis of homo-
geneous studies. Pinto et al. [103] also did not take into
consideration the varying effects of placebo and nocebo,
impure placebo, and the effects of injecting not only var-
ious active solutions but also inactive solutions into active
structures [20, 48, 49, 54, 69-71, 78, 82].

The evidence appears to be somewhat stronger for
caudal epidural injections. Only one placebo-controlled
trial by Iversen et al. [50] utilizing ultrasound imaging
showed a lack of efficacy. However, this trial has numerous
deficiencies, including flawed design, poor selection crite-
ria, poor inclusion criteria, and no injection of local
anesthetic, leading to only moderate quality in methodo-
logic quality assessment. The only study assessing long-
term improvement of 2 years, including 120 patients with
local anesthetic with or without steroids, was an active-
controlled trial that showed sustained improvement over a
2-year period, with repeat procedures as medically neces-
sary and indicated, both in reducing low-back and lower-
extremity pain and improving function [79, 85, 86].

Oswestry Disability
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Study showing
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For lumbar interlaminar epidural injections, there were
two fluoroscopic studies [3, 89] and one blind trial [104]
assessing long-term effectiveness that showed improve-
ment. A major study by Carette et al. [18], published in
1997, showed no efficacy with a blind approach. In this
assessment, the authors utilized sodium chloride solution in
the epidural space, which may have significant effects
beyond the placebo effect [8, 9, 44, 71, 82, 85, 86, 89, 91,
100, 129]. Of the trials showing improvement, all were
actively controlled [3, 89, 104]. However, true placebo
studies with injection into the intraspinous ligament
showed contradicting results. Efficacy was shown by Dilke
et al. [32] in 1973 and lack of efficacy was shown by Arden
et al. [4] in 2005.

In reference to lumbar transforaminal epidural injec-
tions, there was only one long-term study with 1-year
followup in a relatively small number of patients (total 55)
with an active-controlled design. There were multiple well-
performed studies showing no efficacy. Among the placebo
studies [25, 40, 55], Ghahreman et al. [40] used a true
placebo design injecting sodium chloride solution into a
muscle and over the nerve root, whereas Cohen et al. [25]
and Karppinen et al. [55] utilized a rather impure placebo
design injecting sodium chloride solution into the neural
space over the nerve root.

There was only one trial, that of Ackerman and Ahmad
[1], comparing all three approaches; however, this was
only of moderate quality and reported improvement with a
6-month followup, with superior results for the transfora-
minal approach compared to the interlaminar and caudal
approaches. One additional trial by Lee et al. [63] com-
pared interlaminar versus transforaminal epidural injection
with a short-term followup and showed basically similar
results with both approaches.

In this analysis, utilizing appropriate methodology,
based on Cochrane review criteria for quality of evidence
for RCTs [119], we found strong evidence for epidural
injections in managing chronic pain of disc herniation in
the short term and moderate evidence in the long term. This
may be in contrast to some of the previous reviews while in
agreement with others. Previous authors have concluded
lack of efficacy of epidural injections over the long term,
inappropriately utilized local anesthetic as placebo, and
performed meta-analysis that often yielded misleading
results because local anesthetics have yielded results that
were similar to steroids [22, 69, 78, 86, 91, 103, 119].
While the strength of our review is that it provided quali-
tative evidence, we were unable to provide quantitative
information (as might be done through pooling data in
meta-analysis) because of excessive heterogeneity among
the trials identified by the systematic review. Thus, to
facilitate meta-analysis, future RCTs should focus on study
design with long-term followup and appropriate outcome

@ Springer

parameters, which will make it more likely that their results
will be suitable for pooling and make them more likely to
be included in a meta-analysis. These results can guide
shared decision making in which patients are informed
about up-to-date evidence and probable outcomes in a
balanced manner [26].
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