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& Abstract

Objectives: Acupuncture is commonly used as a complimen-

tary treatment for painmanagement. However, there has been

no systematic review summarizing the current evidence con-

cerning the effectiveness of acupuncture for acute postoper-

ative pain after back surgery. This systematic review aimed at

evaluating the effectiveness of acupuncture treatment for

acute postoperative pain (≤1 week) after back surgery.

Methods: We searched 15 electronic databases without

language restrictions. Two reviewers independently assessed

studies for eligibility and extracted data, outcomes, and risk

of bias. Random effect meta-analyses and subgroup analyses

were performed.

Results: Five trials, including 3 of high quality, met our

inclusion criteria. The meta-analysis showed positive results

for acupuncture treatment of pain after surgery in terms of

the visual analogue scale (VAS) for pain intensity 24 hours

after surgery, when compared to sham acupuncture (stan-

dard mean difference �0.67 (�1.04 to �0.31), P = 0.0003),

whereas the other meta-analysis did not show a positive

effect of acupuncture on 24-hour opiate demands when

compared to sham acupuncture (standard mean difference

�0.23 (�0.58 to 0.13), P = 0.21).

Conclusion: Our systematic review finds encouraging but

limited evidence for the effectiveness of acupuncture treat-

ment for acute postoperative pain after back surgery. Further

rigorously designed clinical trials are required. &

Key Words: acupuncture, pain, back surgery, systematic

review, meta-analysis

INTRODUCTION

Rates of back surgery in the United States are the highest

in the world1 and continue to rise steadily.2 Over the last
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few years, billions of dollars have been spent worldwide

on surgery for people with chronic low back pain, and

thousands of research articles have been dedicated to the

subject.3Themost common reason for back surgery is the

persistent low back pain caused by intervertebral disk

herniation, spinal stenosis, or spondylolisthesis.4 Unfor-

tunately, acute postoperative pain after back surgery

remains a common problem. A high prevalence of

moderate or severe pain on the first day following surgery

as did 30% to 64% of back or spine surgery patients.5

Pain management after back surgery is a very

important element of patient care. Various opioid

analgesics have been used for postoperative pain man-

agement, including morphine, hydromorphine, meperi-

dine, or fentanyl.6 However, unwanted opioid side

effects, such as nausea and vomiting, are frequently

observed.7 More importantly, patients with fewer side

effects experience more satisfaction. Therefore, the need

for safe, effective therapies for pain management after

back surgery has become evident.

Acupuncture is commonly used for pain manage-

ment.8,9 Numerous studies have shown that acupunc-

ture is safe10 and cost-effective11 compared to routine

care.12 The primary goal of acupuncture treatment after

back surgery is pain reduction. However, there has been

no systematic review summarizing the current evidence

concerning the effectiveness of acupuncture for acute

postoperative pain after back surgery. For this reason,

we conducted a systematic review of randomized

controlled trials (RCTs) to evaluate critically, whether

acupuncture is effective in relieving acute postoperative

pain (≤1 week) after back surgery.

METHODS

Information Sources and Search Strategy

Using the COSI model,13 the following electronic

databases were searched from their inception to Decem-

ber 2012, without restrictions on language: the Coch-

rane Central Register of Controlled Trials (CENTRAL),

EMBASE, MEDLINE, PubMed, the Allied and Com-

plementary Medicine Database (AMED), CINAHL,

Chinese databases (including the China Knowledge

Resource Integrated Database (CNKI), Wanfang Data

and VIP), a Japanese database (the Japan Science and

Technology Information Aggregator Electronic data-

base), and Korean databases (including DBpia, the

Korean traditional knowledge portal, NDSL, OASIS

and RISS). We also manually searched gray literature.

The following key search terms were used: “(acupunc-

ture OR acup* OR acupressure OR electroacupuncture

OR auricular acupuncture OR laser acupuncture OR

scalp acupuncture) AND (spinal surgery OR spine

surgery OR back surgery OR lumbar surgery OR lumbar

operation OR vertebra surgery OR thoracolumbar sur-

gery OR FBSS OR “failed back surgery syndrome” OR

laminectomy OR discectomy OR foraminotomy OR

spinal fusion OR vertebroplasty)”. We adjusted search

strategies for each of the databases. No restrictions on

publication status were imposed.

Study Selection

Types of Studies. RCTs of acupuncture as a treatment

option for pain after back surgery were included.

Relevant dissertations and abstracts were also included.

The titles and abstracts of the searched articles were read

by a single primary researcher (YHC) who was trained

in search and systematic review for 3 years. If the

articles were not written in English, we primarily

reviewed them through their English abstracts. They

were translated into English prior to screening by a

commercial service, if we had troubles with language

comprehension. The articles that were then potentially

to be included in our review were checked by 2

independent reviewers (YHC, CKK).

Types of Participants. The clinical trials involving back

surgery patients were included. There were no restrictions

related to the reason for the back surgery, the site of the

back surgery, the type of back surgery, age, or gender.We

included patients within 1 week that had passed after

back surgery regarding as acute postoperative pain.

Types of Interventions/Controls. Acupuncture is

defined as a collection of procedures involving penetra-

tion of the skin with needles to stimulate certain points on

the body, known as acupoints following the meridian

theory of traditional Chinese medicine.14,15 Other means

of stimulating the acupoints, including lasers, ultrasound,

and electricity, may also be used.16 Thus, our study

mainly considered the effects of acupuncture with

needling at acupoints or other stimulations with non-

needling on acupoints (including lasers, ultrasound,

electricity, and etc.). We included classical acupuncture,

electro-acupuncture, acupoint electronic stimulation,

acupressure, auricular acupuncture, auricular acupres-

sure, scalp acupuncture, laser acupuncture, and abdom-

inal acupuncture. We also included trials that compared
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acupuncture plus a conventional therapy (ie, regular care

or routine rehabilitation) with conventional therapy

alone. We excluded needling on nonacupuncture sites

or acupuncture plus herbal medicine. Controls included

sham/placebo acupuncture, (eg, nonpenetrating on acu-

points or superficial penetrating on nonacupoints)17–19

no treatment, and conventional therapy for pain after

back surgery (eg, drugs, rehabilitation, etc.).

Outcome Measures. We considered any pain-related

measures, such as the visual analogue scale (VAS) and

opiate demands. We also considered the general safety

aspects, that is, adverse events of acupuncture as

secondary outcomes.

Data Extraction and Quality Assessment

Data were independently extracted by two reviewers

(YHC, BCS) and were blinded to the results of the other

reviewer. The reviewers collected data related to the

methodologies of the studies, the identification of

outcome measurements, the results, and the final con-

clusions. Through the use of Cochrane’s tool for

assessment of risk of bias,20 each study’s methodological

quality was quantitatively evaluated. Cochrane’s risk of

bias tool consists of seven domains: (1) random

sequence generation, (2) allocation concealment, (3)

blinding of participants and personnel, (4) blinding of

outcome assessment, (5) incomplete outcome data, (6)

selective reporting, and (7) other bias. The instructions

in the Cochrane handbook were followed. In this study,

the 7th other risk of bias was assessed as a low risk, if

baseline characteristics were properly reported and not

different between treatment and control groups. Any

discrepancies were resolved through discussion to reach

a consensus or by consulting the third reviewer (MSL).

We considered trials high quality if we assessed the risk

of bias to be low in more than four of the seven domains.

Therefore, this study should be interpreted as a weighted

analysis of high-quality trials.

Data Synthesis

Meta-analyses were analyzed using the Cochrane

Collaboration software (Review Manager [RevMan]

version 5.1; TheNordic Cochrane Centre, The Cochrane

Collaboration, Copenhagen, Denmark). The 95% con-

fidence interval (CI) and the standard mean difference

(SMD) were calculated in the meta-analysis if the data

were continuous. The 95% CI and the risk estimate

(relative risk; RR) were calculated if the data were

dichotomous. The variance of the change was imputed

using a correlation factor of 0.4, as suggested by the

Cochrane Collaboration.20 We then pooled data from

across the studies using random effects models if exces-

sive statistical heterogeneity did not exist. We assessed

statistical heterogeneity using the chi-square test and the

Higgins I2 test.20 If any kinds of heterogeneity exist, we

conducted subgroup analysis or sensitivity analysis

additionally for more comprehensive understanding of

meta-analysis. Formal funnel plots were planned for

assessing the publication bias, if over 10 trials were

included in the same meta-analysis. However, we were

not able to carry out this assessment, due to the small

number of trials included in the meta-analysis.

RESULTS

Study Description

Figure 1 shows details of the trial selection process. We

identified 1,515 publications. We excluded 1,464 stud-

ies after screening the abstracts and titles. Fifty-one

articles were fully evaluated. We subsequently excluded

46 additional articles, 29 of which described studies that

were uncontrolled and 4 of which described studies

that were not randomized. Six RCTs were excluded,

four21–24 of which related to anesthesia effects during

surgery, one25 of which involved nonacupuncture sites,

one26 of which involved acupuncture plus herbal med-

icine. Whereas 7 RCTs were also excluded, two27,28 of

which involved chronic postoperative pain and five29–33

of which involved indistinguishable from acute/chronic

postoperative pain. Those studies are summarized in

Appendix 1. Consequently, 5 RCTs34–38 met our inclu-

sion criteria. Three trials34,36,38 studied acupuncture

versus sham acupuncture, 1 trials35 studied acupuncture

versus conventional therapy, and 1 trial37 studied

acupuncture plus conventional therapy versus conven-

tional therapy. The key data are summarized in Table 1.

There were 3 Taiwanese studies,34,37,38 1 German

study,36 and 1 Chinese study.35 Three trials35–37 were

2-parallel-arm group design studies, and 2 trials34,38

were 3-parallel-arm group design studies.

Characteristics of Included RCTs

Table 1 shows the differences in the baseline character-

istics of the treatment and control groups. Four stud-

ies34,35,37,38 reported no differences between the two
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groups, whereas 1 study36 did not mention baseline

imbalance.

All 5 studies34–38 included reported that treatments

related to acupuncture were performed within 7 days

after back surgery.

In outcome assessments, the VAS, opiate dose, or

morphine dosage was used for pain intensity. Table 1

summarizes the details of the studies included.

Study Quality

The methodological quality of the RCTs was variable

(Table 2). Two studies37,38 described a proper method

of sequence generation. One study38 used a comput-

erized randomization, and 1 other study37 used a

randomization list. The other 3 studies34–36 did not

clearly report how the allocation sequence was gener-

ated. Allocation was concealed in 2 studies.34,38

Participants blinding and personnel blinding were

reported in 4 studies,34,36–38 and assessor blinding

was reported in 3 studies.34,36,38 The risk of bias for

incomplete outcome data was low in 2 studies,37,38

because details about dropouts and withdrawals were

reported. In all, the 5 included RCTs34–38 had an

unclear risk of bias in terms of selective reporting.

Four studies34,35,37,38 were evaluated to be at low risk

Figure 1. Flow chart of the trial selection process. RCT, randomized controlled trial.

282 � CHO ET AL.



T
a
b
le

1
.
S
u
m
m
a
ry

o
f
R
a
n
d
o
m
iz
e
d
C
o
n
tr
o
ll
e
d
T
ri
a
ls

o
f
A
cu

p
u
n
ct
u
re

fo
r
A
cu

te
P
o
st
o
p
e
ra
ti
v
e
P
a
in

a
ft
e
r
B
a
ck

S
u
rg
e
ry

A
u
th
o
rr
e
f

(y
e
a
r)

C
o
u
n
tr
y

R
e
a
so
n
fo
r

Su
rg
e
ry

D
e
si
g
n

Sa
m
p
le

Si
ze

(A
:

B
:C
)

B
a
se
li
n
e
C
h
a
ra
ct
e
ri
st
ic
s

D
if
fe
re
n
ce

o
f

T
re
a
tm

e
n
t
a
n
d
C
o
n
tr
o
l

G
ro
u
p
s

A
T
T
im

e
b
e
fo
re
/

a
ft
e
r
Su

rg
e
ry

In
te
rv
e
n
ti
o
n

M
a
in

O
u
tc
o
m
e
s

T
re
a
tm

e
n
t

C
o
n
tr
o
l

T
re
a
tm

e
n
t

C
o
n
tr
o
l

A
T
v
s.

S
h
a
m

A
T

Y
e
h
3
8

(2
0
1
1
)

T
a
iw

a
n

Lu
m
b
a
r
d
is
k
h
e
rn
ia
ti
o
n
,
lu
m
b
a
r

sp
in
a
l
st
e
n
o
si
s,
sp
o
n
d
yl
o
li
st
h
e
si
s

P
a
ti
e
n
t

b
li
n
d
,

p
a
ra
ll
e
l
3

a
rm

s

9
0
(3
0
/

3
0
/3
0
)

N
o
d
if
fe
re
n
ce

(g
e
n
d
e
r,

a
g
e
,
b
o
d
y
w
e
ig
h
t,

h
e
ig
h
t,

o
th
e
r
ch

ro
n
ic

d
is
e
a
se
s,

a
d
m
it
te
d
d
ia
g
n
o
si
s,

n
u
m
b
e
r
o
f
lu
m
b
e
r

su
rg
e
ri
e
s,
w
o
rs
t

p
re
o
p
e
ra
ti
ve

p
a
in
,

a
ve

ra
g
e
p
re
o
p
e
ra
ti
ve

p
a
in
,

o
p
e
ra
ti
o
n
d
u
ra
ti
o
n
,

a
m
o
u
n
t
o
f
b
lo
o
d
lo
ss
)

3
h
a
ft
e
r
su
rg
e
ry

4
h
a
ft
e
r
su
rg
e
ry

(A
)
T
ru
e
A
E
S

(B
)
Sh

a
m

A
E
S

(2
cm

a
w
a
y
fr
o
m

a
ct
u
a
l
a
cu

p
o
in
ts
)

(C
)
N
o
tr
e
a
tm

e
n
t

(1
)
V
A
S
(p
a
in
)

2
4
h
a
ft
e
r

su
rg
e
ry

(2
)
O
p
ia
te

d
e
m
a
n
d
s

P
o
st
o
p
e
ra
ti
ve

d
o
se

d
u
ri
n
g

fi
rs
t
2
4
h

Y
e
h
3
4

(2
0
1
0
a
)

T
a
iw

a
n

Lu
m
b
a
r
d
is
k
h
e
rn
ia
ti
o
n
,
Lu

m
b
a
r

sp
in
a
l
st
e
n
o
si
s,
lu
m
b
a
r
ve

rt
e
b
ra

d
is
lo
ca
ti
o
n

P
a
ti
e
n
t

b
li
n
d
,

p
a
ra
ll
e
l
3

a
rm

s

9
4
(3
3
/

3
0
/3
1
)

N
o
d
if
fe
re
n
ce

(g
e
n
d
e
r,

a
g
e
,
e
m
p
lo
ym

e
n
t,

h
e
ig
h
t,

b
o
d
y
w
e
ig
h
t,
o
th
e
r

ch
ro
n
ic

d
is
e
a
se
s,

a
d
m
it
te
d
d
ia
g
n
o
si
s,

lu
m
b
e
r
o
f
lu
m
b
e
r

su
rg
e
ri
e
s,

w
o
rs
t
p
re
o
p
e
ra
ti
ve

p
a
in
,
a
ve

ra
g
e

p
re
o
p
e
ra
ti
ve

p
a
in
,

p
re
o
p
e
ra
ti
ve

sy
st
o
li
c

b
lo
o
d
p
re
ss
u
re
,

p
re
o
p
e
ra
ti
ve

d
ia
st
o
li
c
b
lo
o
d

p
re
ss
u
re
,
ty
p
e
o
f

o
p
e
ra
ti
o
n
,

o
p
e
ra
ti
o
n
d
u
ra
ti
o
n
,

a
m
o
u
n
t
o
f
b
lo
o
d
lo
ss
)

1
h
b
e
fo
re

su
rg
e
ry

1
h
a
ft
e
r
su
rg
e
ry

2
h
a
ft
e
r
su
rg
e
ry

(A
)
T
ru
e
A
E
S

(B
)
Sh

a
m

A
E
S

(2
cm

a
w
a
y
fr
o
m

a
ct
u
a
l
a
cu

p
o
in
ts
)

(C
)
N
o
tr
e
a
tm

e
n
t

(1
)
V
A
S(
p
a
in
)

B
e
fo
re

su
rg
e
ry

1
h
a
ft
e
r

su
rg
e
ry

2
h
a
ft
e
r

su
rg
e
ry

2
4
h
a
ft
e
r

su
rg
e
ry

(2
)
O
p
ia
te

d
o
se

P
o
st
o
p
e
ra
ti
ve

d
o
se

d
u
ri
n
g

fi
rs
t
2
4
h

W
a
n
g
3
6

(2
0
0
0
)

G
e
rm

a
n
y

Lu
m
b
a
r
d
is
k
h
e
rn
ia
ti
o
n

P
a
ti
e
n
t

b
li
n
d
,

P
a
ra
ll
e
l
2

a
rm

s

1
3
2
(6
6
/

6
6
)

N
o
m
e
n
ti
o
n
e
d

d
if
fe
re
n
ce

b
e
tw

e
e
n

th
e
tw

o
g
ro
u
p
s

A
T
w
a
s
co

n
d
u
ct
e
d
b
e
fo
re

a
n
d

a
ft
e
r
co

rr
e
ct
iv
e
su
rg
e
ry

fo
r
a

to
ta
l
o
f
3
-6

d
a
ys

(A
)
C
la
ss
ic

A
T

(B
)
P
la
ce
b
o
A
T
(2

cm
a
w
a
y
fr
o
m

a
ct
u
a
l

a
cu

p
o
in
ts
)

(1
)
V
A
S
(p
a
in
)

B
e
fo
re

A
T

Im
m
e
d
ia
te
ly

a
ft
e
r
A
T

0
.5

h
a
ft
e
r
A
T

1
h
a
ft
e
r
A
T

2
h
a
ft
e
r
A
T

6
h
a
ft
e
r
A
T

Acupuncture for Acute Postoperative Pain after Back Surgery � 283



T
a
b
le

1
.
(C
o
n
ti
n
u
e
d
)

A
u
th
o
rr
e
f

(y
e
a
r)

C
o
u
n
tr
y

R
e
a
so
n
fo
r

Su
rg
e
ry

D
e
si
g
n

Sa
m
p
le

Si
ze

(A
:

B
:C
)

B
a
se
li
n
e
C
h
a
ra
ct
e
ri
st
ic
s

D
if
fe
re
n
ce

o
f

T
re
a
tm

e
n
t
a
n
d
C
o
n
tr
o
l

G
ro
u
p
s

A
T
T
im

e
b
e
fo
re
/

a
ft
e
r
Su

rg
e
ry

In
te
rv
e
n
ti
o
n

M
a
in

O
u
tc
o
m
e
s

T
re
a
tm

e
n
t

C
o
n
tr
o
l

A
T
v
s.

co
n
v
e
n
ti
o
n
a
l
th
e
ra
p
y

Li
3
5
(2
0
0
8
)

C
h
in
a

Lu
m
b
a
r
d
is
k
h
e
rn
ia
ti
o
n

P
a
ra
ll
e
l
2

a
rm

s
9
0
(4
5
/

4
5
)

N
o
d
if
fe
re
n
ce

(G
e
n
d
e
r,

a
g
e
,
co

u
rs
e
o
f

d
is
e
a
se
(n
a
rr
a
ti
ve

o
n
ly
))

6
h
a
ft
e
r
su
rg
e
ry

1
–3

d
a
ys

a
ft
e
r
su
rg
e
ry

(t
w
ic
e
a
d
a
y)

4
–7

d
a
ys

a
ft
e
r
su
rg
e
ry

(o
n
ce

a
d
a
y)

(A
)
A
b
d
o
m
in
a
l

A
T

(B
)
D
ru
g
s
(a
n
ti
-

in
fl
a
m
m
a
to
ry

a
n
d

a
n
a
lg
e
si
c)

(1
)
V
A
S
(p
a
in
)

B
e
fo
re

su
rg
e
ry

1
w
e
e
k
a
ft
e
r

su
rg
e
ry

1
m
o
n
th

a
ft
e
r

su
rg
e
ry

3
m
o
n
th
s
a
ft
e
r

su
rg
e
ry

A
T
p
lu
s
co

n
v
e
n
ti
o
n
a
l
th
e
ra
p
y
v
s.

co
n
v
e
n
ti
o
n
a
l
th
e
ra
p
y

Y
e
h
3
7

(2
0
1
0
b
)

T
a
iw

a
n

Lu
m
b
a
r
sp
in
e

(n
o
t
re
p
o
rt
e
d

d
e
ta
il
s)

P
a
ra
ll
e
l
2

a
rm

s
7
4
(3
6
/

3
8
)

N
o
d
if
fe
re
n
ce

(g
e
n
d
e
r,

a
g
e
,
sm

o
k
in
g
,

h
is
to
ry

o
f

p
o
st
o
p
e
ra
ti
ve

vo
m
it
in
g
,

h
is
to
ry

o
f
sp
in
a
l

su
rg
e
ry
,
h
yp

e
rt
e
n
si
o
n
,

d
ia
b
e
te
s,
A
SA

cl
a
ss
,

o
p
e
ra
ti
o
n
d
u
ra
ti
o
n
,

a
m
o
u
n
t
o
f
b
lo
o
d
lo
ss
,

n
u
m
b
e
r
o
f

p
o
st
o
p
e
ra
ti
ve

d
ra
in
s)

1
–3

d
a
ys

a
ft
e
r

su
rg
e
ry

(f
o
u
r
ti
m
e
s)

(A
)
A
u
ri
cu

la
r

A
T
p
lu
s

re
g
u
la
r
ca
re

(B
)
R
e
g
u
la
r
ca
re

a
lo
n
e

(1
)
V
A
S
(p
a
in
)

2
h
a
ft
e
r

su
rg
e
ry

2
4
h
a
ft
e
r

su
rg
e
ry

4
8
h
a
ft
e
r

su
rg
e
ry

7
2
h
a
ft
e
r

su
rg
e
ry

(2
)
M
o
rp
h
in
e

d
e
m
a
n
d
s

P
o
st
o
p
e
ra
ti
ve

d
o
se

d
u
ri
n
g

fi
rs
t
2
4
h

D
u
ri
n
g
2
4
–

4
8
h
a
ft
e
r

su
rg
e
ry

D
u
ri
n
g
4
8
–

7
2
h
a
ft
e
r

su
rg
e
ry

A
E
S,

a
cu

p
o
in
t
e
le
ct
ri
ca
l
st
im

u
la
ti
o
n
(n
o
n
-p
e
n
e
tr
a
ti
o
n
);
A
T
,
a
cu

p
u
n
ct
u
re
;
E
A
,
e
le
ct
ro
-a
cu

p
u
n
ct
u
re
;
V
A
S,

vi
su
a
l
a
n
a
lo
g
u
e
sc
a
le
;
A
SA

,
th
e
A
m
e
ri
ca
n
So

ci
e
ty

o
f
A
n
a
e
st
h
e
si
o
lo
g
is
ts
.

284 � CHO ET AL.



of bias from other sources because baseline character-

istics were properly reported and not different between

the treatment and control groups. However, 1 study36

was evaluated to be at high risk of bias from other

sources because there were baseline imbalances in VAS

without consideration of adjustment between the two

groups. In total, 3 studies34,37,38 were considered high

in quality (low risk of bias), 1 study36 was considered

medium in quality, and the other 1 study35 was

considered low in quality.

Descriptions of Acupuncture Treatment

All of the RCTs stated that the rationale for acupunc-

ture point selection was drawn from traditional

Chinese medicine theory (Table 3). Two studies34,38

used acupoint electrical stimulation with nonpenetra-

tion, 1 study36 used classic acupuncture with manual

stimulation, 1 study35 used abdominal acupuncture

with classic acupuncture, and 1 study37 used acupres-

sure on the ear.

Outcomes

Acupuncture vs. Sham Acupuncture (3 RCTs). Two

RCTs34,38 evaluated the effect of acupoint electrical

stimulation in comparison to sham acupoint electrical

stimulation. The other 1 RCT36 reported the results of

classic acupuncture versus sham acupuncture in terms of

pain intensity as measured by VAS. In one study,36 the

times at which the VAS were measured were before

acupuncture, immediately after acupuncture, 0.5 hour

after acupuncture, 1 hour after acupuncture, 2 hours

after acupuncture, and 6 hours after acupuncture. In

another study, the times at which pain was evaluated

using the VAS scale were before surgery, 1 hour after

Table 2. Cochrane Risk of Bias of Included Randomized Clinical Trials

First Authorref

(Year)
Yeh38

(2011)
Yeh34

(2010a)
Wang36

(2000)
Li35

(2008)
Yeh37

(2010b)

1. Random sequence generation (selection bias) L (computerized
randomization)

U U U L (randomization
list)

2. Allocation concealment (selection bias) L (mentioned) L (mentioned) U U U
3. Blinding of participants and personnel
(performance bias)

L (patient blind) L (patient
blind)

L (patient
blind)

U L (mentioned)

4. Blinding of outcome assessment (detection bias) L (mentioned) L (mentioned) L (mentioned) U U
5. Incomplete outcome data (attrition bias) L (mentioned) U U U L (Mentioned)
6. Selective reporting (reporting bias) U U U U U
7. Other bias L L H L L

Risk of bias: H, high risk of bias; L, low risk of bias; U, unclear.

Table 3. Summary of Acupuncture Treatment Points and other Information Related to Acupuncture Treatment

First Authorref

(Year)
Acupuncture

Method
Total Treatment

(times) Acupuncture Points Deqi

Rationales for
Acupuncture

Points
Adverse
Events

Yeh38 (2011) AES 2 BL40, GB34, HT7, P6 n.r. TCM theory No adverse
effect

Yeh34 (2010a) AES 3 BL40, GB34, HT7, P6 n.r TCM theory n.r.
Wang36 (2000) Classic AT

with MS
2–3 BL25, GB31, BL26, GB30, BL62, BL23, BL36,

BL40, GB34
Considered TCM theory n.r.

Li35 (2008) Abdominal
AT with Classic
AT

10 Standard points: CV12, CV9, CV6, CV4
Individualized:
CV6 0.2 unit of length lateral (L2-3 surgery)
CV5 0.2 unit of length lateral (L3-4 surgery)
CV4 0.2 unit of length lateral (L4-5 surgery)
Additive:
KI14, ST25 (back pain)
Ab7(CV6 0.5 unit of length lateral), ST26,
Ab4, Ab6 (Sciatica)
ST28, ST24 (Low back pain)

n.r. TCM theory n.r.

Yeh37 (2010b) Auricular
acupressure

12 TF4, AT3, AH9, CO4, CO3, CO18 n.r. TCM theory n.r.

AES, acupoint electrical stimulation (nonpenetration); AT, acupuncture; MS, manual stimulation; n.r., not reported; TCM, traditional Chinese medicine.
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surgery, 2 hours after surgery, and 24 hours after

surgery.34 In the third study,38 pain was evaluated

24 hours after surgery (Table 1).

Two trials34,38 showed favorable effects of acupoint

electrical stimulation that were superior to those of

sham acupoint electrical stimulation.

The pooled meta-analysis of data showed significant

improvements in pain intensity for VAS 24 hours after

surgery (2 studies34,38 n = 123, SMD,�0.67; 95%CI of

�1.04 to �0.31, P = 0.0003, heterogeneity: v2 = 0.01,

P = 0.94, and I2 = 0%; Figure 2.1).

However, the pooled meta-analysis of data did not

show significant improvements in postoperative opiate

dose demands during the first 24 hours after surgery (2

studies34,38 n = 123, SMD, �0.23; 95% CI of �0.58 to

0.13, P = 0.21, heterogeneity: v2 = 0.03, P = 0.86, and

I2 = 0%; Figure 2.2).

Acupuncture vs. No Treatment (2 RCTs). Two

RCTs34,38 evaluated the effect of acupoint electrical

stimulation in comparison to no treatment. The points

of time for measuring the VAS were before surgery,

1 hour after surgery, 2 hours after surgery, and

24 hours after surgery (Table 4).

The pooled meta-analysis of the data showed signif-

icant improvements in pain intensity for VAS 24 hours

after surgery (2 studies34,38 n = 124, SMD, �0.69; 95%

CI of �1.06 to �0.33, P = 0.0002, heterogeneity:

v2 = 0.04, P = 0.85, and I2 = 0%; Figure 2.1). In

addition, the pooled meta-analysis of the data showed

significant improvements in postoperative opiate dose

demands during the first 24 hours after surgery (2

studies34,38 n = 124, SMD, �0.77; 95% CI of �1.14 to

�0.41, P < 0.0001, heterogeneity:v2 = 0.00, P = 0.96,

and I2 = 0%; Figure 2.2).

Figure 2. Meta-analysis of acupuncture for pain after back surgery. VAS, visual analogue scale; AT, acupuncture.
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Acupuncture vs. Conventional Therapy (1 RCT). One

RCT35 evaluated the effect of acupuncture (abdominal

acupuncture) in comparison with conventional therapy

(drugs).

The points of time for measuring the VAS were before

surgery, 1 week after surgery, 1 month after surgery,

and 3 months after surgery.

There were no differences between the acupuncture

and conventional therapy in terms of VAS for pain

intensity before surgery and 1 week after surgery.

However, the RCT showed acupuncture to be superior

to conventional therapy in VAS for pain intensity 1 and

3 months after surgery (Table 4).

Acupuncture Plus Conventional Therapy vs.

Conventional Therapy (1 RCT). One RCT37 evaluated

the effect of acupuncture plus conventional therapy

(auricular acupuncture plus regular care) in comparison

with conventional therapy (regular care alone).

The points of time for measuring the VAS were

2 hours after surgery, 24 hours after surgery, 48 hours

after surgery, and 72 hours after surgery, whereas the

points of time for measuring the morphine demands

were during first 24 hours after surgery, during

24 hours to 48 hours after surgery, and during 48 hours

to 72 hours after surgery.

However, the RCT37 was not applicable for effect

estimates because of the lack of data on standard

deviation in the original paper (Table 4).

The Safety of Acupuncture

Only 1 RCT38 reported adverse events associated with

acupuncture or acupoint electrical stimulation and

Table 4. Effect Estimates for Acupuncture for Acute Postoperative Pain after Back Surgery

Outcome of Subgroup Number of Studiesref Number of Patients Effect Estimate (SMD [95% CI])

AT vs. sham AT
VAS (pain)
Before AT 136 132 �0.95 [�1.31, �0.59]
Immediately after AT 136 132 �2.91 [�3.40, �2.41]
0.5 h after AT 136 132 �4.74 [�5.42, �4.07]
1 h after AT 136 132 �5.68 [�6.45, �4.90]
2 h after AT 136 132 �6.95 [�7.87, �6.03]
6 h after AT 136 132 �9.82 [�11.07, �8.57]
Before surgery 134 60 NA
1 h after surgery 134 60 NA
2 h after surgery 134 60 NA
24 h after surgery 234,38 124 �0.67 [�1.04, �0.31]
Opiate demands
Postoperative dose during first 24 h 234,38 124 �0.23 [�0.58, �0.13]

AT vs. no treatment
VAS (pain)
Before surgery 134 60 NA
1 h after surgery 134 60 NA
2 h after surgery 134 60 NA
24 h after surgery 234,38 124 �0.69 [�1.06, �0.33]
Opiate demands
Postoperative dose during first 24 h 234,38 124 �0.77 [�1.14, �0.41]

AT vs. conventional therapy
VAS (pain)
Before surgery 135 90 0.11 [�0.30, 0.52]
1 week after surgery 135 90 0.16 [�0.26, 0.57]
1 month after surgery 135 90 �0.94 [�1.38, �0.50]
3 months after surgery 135 90 �0.08 [�0.50, 0.33]

AT plus conventional therapy vs. conventional therapy
VAS (pain)
2 h after surgery 137 74 NA
24 h after surgery 137 74 NA
48 h after surgery 137 74 NA
72 h after surgery 137 74 NA
Morphine demands
Postoperative dose during first 24 h after surgery 137 74 NA
Postoperative dose 24 h–48 h after surgery 137 74 NA
Postoperative dose 48 h–72 h after surgery 137 74 NA

AT, acupuncture; CI, confidence interval; NA, not applicable because of the lack of data on standard deviation in the original paper; SMD, standardized mean difference; VAS, visual
analogue scale.
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stated that there were no adverse events. None of others

mentioned adverse events.

DISCUSSION

Strengths and Weaknesses

This is the first systematic review and meta-analysis of

RCTs that has critically evaluated the totality of RCTs

for testing the effectiveness of acupuncture for acute

postoperative pain relief after back surgery. Through

rigorous searches without limitations on language, we

found 5 RCTs comparing sham, no treatment, and

conventional therapy.

Because there has been no systematic review sum-

marizing the current evidence concerning the effective-

ness of acupuncture for acute postoperative pain after

back surgery, we considered to include all of acupunc-

ture intervention types such as acupuncture with

penetrating or nonpenetrating on acupoints stimula-

tion. We also included trials that compared acupunc-

ture plus a conventional therapy (i.e., regular care)

with conventional therapy alone. But we excluded at

nonacupuncture sites or acupuncture plus herbal

medicine, because these methods of acupuncture were

not able to evaluate the effects of specific acupuncture

treatment.

Clinical merit of this systematic review is that it

evaluated the possibility that acupuncture may act as

an alternative or complementary modality when con-

servative therapies present lesser effects on pain or

considerable adverse events when managing acute

postoperative pain conditions after back surgery.

Also, this systematic review was conducted in accord

with the QUOROM statement39 and the PRISMA

statement.40

Based on the Cochrane risk of bias assessment,20 the

methodological quality was generally moderate (3 of the

5 were of high quality, but all of these were by the same

author). In addition, 3 high-quality RCTs34,37,38

included in this review performed sample size estimation

with appropriate power analysis. Whereas one trial35

included was of poor methodological quality in terms of

the method of allocation concealment, blinding of

participants and personnel, blinding of outcome assess-

ment, and power analysis.

Most of the RCTs included were high-quality reports

with respect to the revised standards for reporting

interventions in clinical trials of acupuncture

(STRICTA),41 especially for acupuncture techniques

such as needle type, the depth of insertion, needle

stimulation, and responses elicited.

However, the study designs of the RCTs included had

some flaws in terms of several components of internal

validity. First, the design for acupuncture compared to

no treatments seems insufficient because it is difficult to

control for nonspecific effects of acupuncture.42 Second,

the design for acupuncture compared to conventional

therapy is likely to have performance bias because it is

not able to incorporate blinding properly.43 Third, the

design for acupuncture compared to sham acupuncture

also has questionable validity of using relevant sham

control.

One of the most important questions is what methods

of sham acupuncture are acceptable. There are various

sham control methods which are penetrating minimal or

superficial acupuncture, penetrating on nonacupoints,

or a blunt tip touching the skin without penetration.44

However, there is still not enough evidence which design

is the most appropriate sham control.45,46

Moreover, although sham procedure is methodolog-

ically necessary to produce valid results such as reducing

the performance bias, ethical issues are apparent. It is

possible to effect critical ethic problem by sham control

without usual medical care for reducing the patient’s

pain that goes neglected.

Therefore, those study designs should have adhered

more closely to the methodology of comparative effec-

tiveness research (CER). CER is the direct comparison of

existing interventions, aiming to determine which treat-

ment works best for whom and under what circum-

stances.47 Accordingly, CER or pragmatic effectiveness

trials that reflect clinical practice could find firm

conclusion on effectiveness of acupuncture more clearly.

Furthermore, CER could resolve the critical ethical

issues.

Clinical Implications

Our meta-analysis of the pooled data on VAS for pain

intensity showed superior effects of acupuncture during

the first 24 hours after back surgery. In contrast, the

meta-analysis of opiate demands did not show a positive

effect of acupuncture. Despite the different results for

the two pain outcomes, acupuncture seems to reduce

acute postoperative pain in patients with back surgery.

Yet, we could not find clear evidence on effectiveness of

acupuncture for the following reason. First, the total

numbers of RCTs and participants involved were too

small to draw concrete conclusions on the therapeutic
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effect of acupuncture. Second, the specific and convic-

tive mechanisms of acupuncture are still being eluci-

dated. Third, the time for measuring the VAS differed

between some studies (See Table 1). Further, there was

lack of observation as to long-term follow-up.

Nevertheless, acupuncture may be an easy accessi-

ble,48 convenient49,50 and economical way11 to control

pain after back surgery in clinical field. In addition,

acupuncture appears to be a relatively safe treat-

ment.10,51,52 If performed by well-trained practitioners,

the adverse events occur rarely when used for neck and

lower back pain.53,54 However, occasional serious

events continue to be reported in relation to the safety

of acupuncture.55,56

In this systematic review, only 1 RCT38 reported no

adverse events for acupuncture treatment. Acupuncture

did not appear to be associated with serious adverse

events, but the evidence is limited. Adverse events

associated with the use of acupuncture for controlling

acute postoperative pain after back surgery should be

reported in future research in more detail and rigorously

assessed by standardized monitoring.

Based on this review, our main finding is that

acupuncture seems to be effective for pain after back

surgery, based on 3 high-quality RCTs34,37,38 and two

meta-analyses, but the effect of acupuncture on pain

after back surgery is limited due to some methodological

flaws.

CONCLUSIONS AND FUTURE RESEARCH

In this systematic review, rigorous searches were per-

formed following PRISMA guidelines. We note here

several points that must be addressed in future research.

First, future trials should adhere more closely to the

methodology of comparative effectiveness research

because sham-acupuncture-controlled trials may lead

to critical ethic problem and could not reflect clinical

practice circumstances. Thus, larger pragmatic effec-

tiveness trials to compare acupuncture with standard

treatments should be conducted. Second, the acupunc-

ture points used varied widely and were not consistent

across studies. However, this is a key feature of

traditional Chinese medicine and its individualized point

selection. Nevertheless, clinical heterogeneity (by 6

checklist items) can be an issue of standardization and

should be considered by adhering to the revised

STRICTA guidelines41 in reporting of acupuncture trial.

Third, the RCTs included in this systematic review had

various control groups and outcome measures, which

made it difficult to draw firm conclusions concerning the

effects of acupuncture on outcomes after back surgery.

Thus, more consistent and standardized outcome mea-

sures should be used in future trials. In addition, future

trials should observe CONSORT and STRICTA guide-

lines41 in their study designs.
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SUPPORTING INFORMATION

Additional Supporting Information may be found in the

online version of this article:

Appendix S1. Summary of 7 RCTs of 2 chronic and 5

unknown the time of acupuncture application trials

after back surgery.
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