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Abstract N\
Background: Breast disease has been a global serious health problem, among women. Surgery is the main treatment for the |
patients suffering from breast disease. Postoperative nausea and vomiting are still disturbing. Acupoint stimulation, an effective
treatment of traditional Chinese medicine, has been used to reduce postoperative nausea and vomiting. Recently, non-needle
acupoint stimulation becomes a new intervention. Though several clinical trials have been done, there is still no final conclusion on the
efficacy. This Meta-Analysis aims at evaluating the efficacy of non-needle acupoint stimulation for prevention of nausea and vomiting
after breast surgery.

Methods: Systematic searches were conducted in PubMed, Embase, Cochrane, and Wanfang Med Online databases for studies.
The review period covered from the inception of databases to December 31, 2017. The outcome measures of interest were
frequency of nausea, frequency of vomiting, frequency of PONV, verbal rating scale of nausea, and use of rescue antiemetic. Data
extraction and risks of bias evaluation were accomplished by 2 independent reviewers using the Cochrane Collaboration Review
Manager software (RevMan 5.3.5).

Results: Fourteen randomized controlled trials with a total of 1009 female participants in the non-needle acupoint stimulation group
and control group met the inclusion criteria. Although the therapeutically effect on vomiting within postoperative 2 hours was not
obvious, non-needle acupoint stimulation still had an important role in reducing nausea and vomiting within postoperative 48 hours.
According to Jadad scale, there was moderate quality evidence for the pooled analysis results in this study. In addition, stimulating
acupoint by wristband acupressure was more likely to cause adverse reactions.

Conclusion: Non-needle acupoint stimulation can be used for female patients undergoing breast surgery to reduce postoperative
nausea and vomiting. Into consideration, we recommend transcutaneous acupoint electrical stimulation on PC6 from 30 minutes
before induction of anesthesia to the end of surgery for application. This non-pharmaceutical approach may be promising to promote
the recovery of patients after breast surgery.

Abbreviations: LI11 = Quchi, LI4 = Hegu, PC6 = Neiguan, PC8 = Laogong, PONV = postoperative nausea and vomiting, RCT =

randomized controlled trial, SJ5 = Waiguan, ST36 = Zusanli, TCM = traditional Chinese medicine.
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1. Introduction

Due to advances in diagnostic techniques, diagnosis of breast
disease is getting easier.!"! As the main part of this disease, breast
cancer is one of the most common causes of death among
women.?! From that, breast disease has been a global serious
health problem. Surgery seems to be the only alternative for the
patients suffering from most of breast cancers, some kinds of
benign breast diseases, and breast reconstruction. Although the
curative effect of breast surgery is improving deeply, postopera-
tive complications are still disturbing.

Among the postoperative complications, nausea and vomiting
are important ones. Currently, the term “postoperative nausea
and vomiting (PONV)” is often defined as nausea or vomiting
within 24 hours after surgery. It has an incidence of 20% to 30%
after anesthesia.®! Current thinking suggests that four primary
risk predictors including female gender, history of motion
sickness, nonsmoking, and the use of postoperative opioids are
related to the PONV.*! Method and duration of anesthesia, and
medications used during the surgical procedures are also known
be related to PONV.I" Due to the gender specificity, breast
surgery is often followed by a high incidence of PONV. Some
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reports showed that about 47% to 80% of patients undergoing
minor breast surgery, mastectomy, and breast reconstruction
suffer from PONV.~7) Except for discomfort feelings, PONV
can lead to aspiration, wound dehiscence, hematoma, bleeding,
dehydration, exhaustion, electrolyte imbalance, mobilization
delay, slow recovery, and disability to begin oral medications.®!
In addition, PONV increases health care costs including
prolonging hospital stay and unexpected hospitalization of
outpatient surgery patients.”>”!%! Although application of
antiemetic drugs is widespread, the side-effects including
headache, constipation, and abdominal pain always promotes
the patients’ suffering."'! Non-pharmaceutical and safe method
is better suited to the requirements of current medical develop-
ment. Therefore, the new settlement of PONV becomes critical
for patients undergoing breast surgery. Unfortunately, the best
answer is still in the pending.

Traditional Chinese medicine (TCM), especially acupunc-
ture, plays a positive role in prophylaxis and treatment of
PONV.H%131 It has been confirmed that acupoints such as
Neiguan (PC6), Laogong (PC8), Waiguan (S]5) Zusanli (ST36),
Hegu (LI4), and Quchi (LI11) can be used for reducing
PONV 14271 The basic theory of action mechanism is related to
activating meridians by acupuncture.*®! Acupoints could be
stimulated by acupuncture needle, electrical stimulation, and
acupressure and so on. The use of traditional acupuncture was
subject to the treatment experience. However, with the
continuous simplification and commercialization, non-needle
acupoint stimulation including electroacupuncture and acu-
pressure are gradually substituted for the traditional acupunc-
ture and have been common nursing methods. Effectively
reducing the incidence of postoperative complications, electro-
acupuncture, and acupressure instruments have been widely
applied to patients in the clinical nursing work. Major
therapeutic purposes of non-needle acupoint stimulation
include reducing PONV, decreasing postoperative pain and
improving gastrointestinal function.!*=*!! The effect of acu-
point stimulation on reducing PONV is studied most, mainly
involving breast surgery, abdominal surgery, caesarean section
and thyroidectomy.['31531:321 Since the new method was
introduced to the recovery after breast surgery, several clinical
trials have been done for unveiling the truth. However, there is
still no final conclusion on the efficacy of non-needle acupoint
stimulation as an intervention for reducing PONV. Here, we
performed this review of the included studies to reveal the role
of non-needle acupoint stimulation on PONV.

2. Methods

This review was reported according to the PRISMA statemen
Ethical approval was not necessary for this review study.

t.133!

2.1. Database and search strategy

We searched the following databases from their inception
through December 31, 2017: PubMed, Embase, Cochrane and
Wanfang Med Online databases. The following search terms
were used individually or jointly: “acupoint”, “acupuncture
point”, “breast”, “nausea”, “vomiting”, “postoperative com-
plication”and “recovery”. No language restrictions were im-
posed. In addition, experts in this field were consulted to search
for all relevant studies, and the reference lists of all these included
studies and reviews were manually searched for other articles.
The search strategy for each database is available in Figure 1.
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2.2. Inclusion criteria

The studies which involved electrical stimulation or acupressure
as a therapeutic intervention for preventing postoperative nausea
and vomiting after breast surgery were included. All included
studies should meet the following criteria:

(1) studies that had a randomized controlled trial (RCT) design
and data collected after the surgery;

(2) electrical stimulation or acupressure was the primary
intervention in the treatment group;

(3) sham and/or active control procedure was performed;

(4) primary outcomes included frequency of nausea, frequency of
vomiting, frequency of PONV, verbal rating scale (VRS) of
nausea, use of rescue antiemetic.

Exclusion criteria were as below:

(1) RCTs including other patients besides who underwent breast
surgery;

(2) RCTs wusing antiemetic, laser acupuncture, traditional
acupuncture and massage as controls;

(3) RCTs using traditional acupuncture as the primary inter-
ventions in the treatment group;

(4) trials which failed to offer proper data to extract.

2.3. Data extraction

Two reviewers (Wei Dai, Changli Liu) independently evaluated
and extracted data from all included studies using a standardized
extraction form especially created for this meta-analysis (Table 1).
The form contained information of author, country, participants,
the methodological aspects of the study, interventions, and
measured outcomes. Additionally, the methodological quality of
the studies included in this meta-analysis was evaluated using the
Jadad scale.® Perfect randomization, proper blinding, and
adequate descriptions of withdrawals and dropouts were consid-
ered to assess the included studies. These 2 individual forms were
discussed by all the reviewers until a consensus was reached, and
these forms were merged into a single extraction form. Persistent
disagreements were settled by. When necessary, the authors of
these included studies were contacted for further information.
Disagreements were resolved by a third reviewer (Mingzhi Song).
When necessary, missing data or further information was sought
from the primary authors via email if necessary.

2.3.1. Assessment for risk of bias. Risk of bias assessment of
the included RCTs was independently fulfilled by 2 reviewers
(Wei Dai, Changli Liu) using the Cochrane criteria.[**! Discrep-
ancies were resolved by discussion. Risk of bias of the following
domains were assessed random sequence generation (selection
bias), allocation concealment (selection bias), binding of
participants and personnel (performance bias), binding of
outcome assessment (detection bias), incomplete outcome data
(attrition bias), selective reporting (reporting bias) and other
potential sources of bias. Here, due to the characteristic of
acupoint stimulation RCTs, other bias was defined as whether the
study introduced the detailed operation method. Three levels
were used to evaluate the trials: low risk of bias (all the items were
in low risk of bias), high risk of bias (at least 1 item was in high
risk of bias) and unclear risk of bias (at least 1 item was in unclear
risk of bias). For examples, as for “low risk” of bias for the
domain of random sequence generation, the investigators should
describe a random component in the sequence generation process
such as referring to a random number table; using a computer
random number generator or coin tossing.
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Figure 1. Flow diagram of the study selection process.

2.4. Statistical analysis

Meta-analysis was performed by using Review Manager V5.3.
Continuous data were presented as mean difference (MD) and its
95% confidence intervals (CI). Heterogeneity was examined
using the I test, where I* values of 50% or more were considered
to be indicative of a substantial level of heterogeneity.l"!
Random effects model was employed to present MD. Based on
different outcome measures, if significant heterogeneity between
studies was detected, the subgroup analysis would be conducted
to investigate possible causes from clinical perspectives. Regard-
ing dichotomous data, results were presented as RRs with 95%
ClIs, using random-effects model.

3. Results

3.1. Literature search

The process of literature search was shown in Figure 1. A total of
199 potential trials were identified via the primary search
strategy. After duplicates remove, 63 studies remained. Twenty-

four potentially relevant studies were evaluated for eligibility.
Then, 10 studies with unavailable data were excluded. Finally,
Fourteen RCTs were included in the current meta-analysis.!' "]

3.2. Study characteristics

The characteristics of the 14 studies that met the inclusion criteria
were shown in Table 1. This analysis included a total of 1009
female patients. And the sample size ranged from 50 to 112. And
10 included studies were conducted in China,['¢17-1%:20:22-271 1 iy
Spain, 1 in the United States,!"*! 1 in South Korea!"®! and 1 in
Denmark.!!

Two patterns of non-needle acupoint stimulation were
included in these studies: electrical stimulation (N=12 trials)
and acupressure (N=2 trials). The most frequently used
acupuncture points were PC6 (N=14 trials), LI4 (N=3 trials),
ST36 (N=4 trials), LI11 (N=2 trials) and SJ5 (N=1 trial).
Moreover, seven trials adopted bilateral acupoints stimulation
and others performed the unilateral acupoints stimulation.
Participants received acupoints stimulation more than 30 minutes.


http://www.md-journal.com

icine

Med

10

Sun et al. Medicine (2019) 98

(panuiuog)
uonenwns A 0G abe uea|y
juiodne Jeye Hyg0d 6E=U) 29
Ul Y9N pue Hygod ul 1ui0dnoe Weys A 26 abe uea|y
Buniwion Jo uononpal Hy20d Ul vdn fuabins wodnae 99d ul uoneinwins uoenwns Awojog)sew (y=u) 19
¢ 1ueayubls Ajjeonsirels "Hy20d ur Bunjwop 91030 UIWIQE Ul 8p0sJ8Ie SNYH [BOL}08 ] [BOL}095 [BOIPEJ PAYIPOIA sjusiled 98 BulyD 104 [gg}LOC [B 38 NN
sjujodnoe
Jenoune ul uone|nwns A G9-g8| aby
fuabuns ay) Jo g)sed anaubew sjujodnoe (oge=u) 29
sdnolf usamiaq pua ay 01 bunse| ‘sjuiodnoe uoneInwns Ieinaune pue A G9-8| aby
Wwalayip Apueayubis pue fisbins L LT pue 99d sjujodnae uoenwns Awojog)sew (oge=u) 19
¢ jou sem ANOd ANOd 810J8q Ul 0¢ 8y} Ul 8poJjosq Jejnouny [BOL}0915 [eluaLubag sjuslied 09 BUIYD 104 gyGLoc [e 18 un
uonenuins Hr¢0d
iodnoe Isye ul 4N ‘Hr2od A 9°6€ obe ues|
HP¢0d Ul essneu ut Bupiwon ‘H90d U (ee=u) 29
pue H90d Ul easneu ur Buniwon ‘Hyzod ¢ Jo} Bunse| pue iodnoe uoneInuwns A 9°6€ abe ues
‘ANOd Jo uononpal Ul BasNeU ‘H90d fiabins Jo pus 904 8yl ul noyum aainep uone|nwns fiabins (ee=u) 19 BAI0Y
¢ 1ueayubls Ajjeonsirels Ul easneu :ANOd 8y} 8lojaq UIWIQ]  8JIASP puedjaliay JO Juswiade|d [l 1sealq Jouln sjusiied 99 Uinos 104 [g700¢ [e 18 Wiy
A 09-0¢ 8by
uonenwns sjuiodnoe uoneInuwns (og=u) 29
lujodnoe iaye 71 pue 9g1S noyum A 09-0¢ 8By
ANOd 10 uononpai fuabins ‘90d Alleiaelq $9p0.1098 uone|nwns Awoyoeisew (og=u) 19
¢ Jueayjiubls Ajjeonsirels ANOd 910j8¢ UIWQE Ul 8P0Jjd8je 0jeMH J0 Jusiade|d [B3L10915 [B3IpeY sjuslled 09 Bulyy 194 g +0c e 18 NH
uonenwis uiodnae H8Y0d
1a)je H90d ul ‘Hi7¢0d ‘HZ L0d
Buniwon pue HgZ0d ‘H90d Ut Buiuion
‘H¥20d ‘HZ10d ‘H870d ‘Hi¢0d
‘H90d Ul easneu ‘HZ10d ‘H90d (0e=u) ¢
‘ANOJ 10 uoponpal Ul Basneu ‘Hzod ul fiabins wodnae 99d aled uonenwns Awojosisew (6z=U) 19
€ Jueayubis Ajeonsiels  asNeu Jo SYA ‘ANOd 81030 UIWIQE Ul 8p0AJBIe SNYH Buisinu supnoy [BOL}0913 [BOIPEJ PAYIPOI sjuslied 6G BulyD 104 5,600¢ [e 18 N9
uonenwns
ujodnoe Jsye A O abe ues|
Hr¢0d Ul vdn Jo Hr¢0d fusbins Jo pua uonejnuwins (re=u) 29
puB Hz0d Ul easneu Ul van ‘Hr2od 8y} 0] BISALISAUE sjuiodnoe moyum A b7 0. ues|y
10 SHA 10 uonanpal ul BunIwoA ‘Hzod 10 uonanpul 99d f|eiareq $9p0.129|8 uone|nwns fiabins (9z=u) 19 SRS
14 Juealjubls Ajleansirels Ul easneu Jo SHA wol} LW Q9—0g Ul 8p0AndsIe SNYH JO Juswiade|d [B3L}0913 isealq Jofepy Sjuslied 0G  paepun 8y 134 [5,;700¢ [e 19 uey
A 759G obe ues|y
uoeinuips 6Y=U) 29
jodnoe Jsye A 759G obe ues|y
ANOd Jo uonanpal BISaUy1saeue wodnae 99d jodnae 99d fuabuns (eg=u) 19 102
2z weaubls Ajreansnels ANOd 910joq UIWQE Ul aimound Jadng Ul [feq uono9 aInssaidnay 1SB8.q 8AN99|3 sjuaied ZoL ureds 104 |2 18 zeJRolyY
a109s JuswiaInseaw ainsespy awn poylaw uoiIpuod jusuieal] poylaw sjuedioiyed  Aiqunog  ubisap sioyny
peper awoong uonuaNIdU| uonuaMau| 104ju09 Kiabang fpms

's8Ipn}s papnjoul ay} J0 sonsualoeIey)




'PI0 SIesk= A ‘OieLsNUe 8Ndsal JO SN =\y4n ‘[el} Pa|j0auod paziluopuel = |9y ‘dnoib [04u00 ayr= gy ‘dnosb uonenwns Julodnde 8|pasu-uoU Byl = |9

www.md-journal.com

10

uonejnwis Juiodnoe
J8)Je HOOd Ul
Bupjwon pue H9Od ul
©aSNEU JO UOoNpal
1ueoyubls Ajjeonsirels

uone(nwns jujodnoe
Jaje woos AIanodal Ul

Basneu Jo uoponpal

jueayubis Afreonsiels

sdnolf

U8aM}aq Jualagip

Apueaiubis 10u sem
HcOd Ul essneu Jo SHA

uonenwins
ulodnoe Jaye

ANQd Jo uoijonpai
Jedliubls Ajjeansnels

uonenuwins
jodnoe Jaye
ANQd Jo uoiionpal
1uealjiubls Ajleonsirels
uonenwns jujodnae
Jalje HgyOd ul
Bupjwon pue Hyz0d

"H8¥0d Ut BuniLuon
*Hre0d ur Bupiwon
"H90d Ut Bupiwion
‘H8Y0d Ul easneu
‘HP20d Ul easneu

‘H90d Ul easneN

wool

fianooal Uy easnep

HcO0d

Ul Basneu Jo SHA

ANOd

ANOd

fuabuns Jo

pus 8y} 0} bunse|

pUE ®eISayISeeUR

1O uopanpu
810480 UIWOE

vISayisarUR
40 Uonoanpul
a10Jaq UlW 0

BISAUISaRUR
JO UoRANPUI
210J0q Ul O

fiabins Jo

pus ay} 0} Bunse

pUE BISALISORUR

10 UonaNpul
210J8q UL O

BISAUISSRUR
1O Uononpu|
10J0q Ul OF

U) 8p01asfa 0jeMH

Ul 8po1asle SNYH

ul 911998 SNYH

Ul 8posdsle SNYH

a1
Buisinu aupnoy

uonejnwns
nouym

$8p01123[9

10 1UBWAIR|4

uiodnoe Wweys
Ul uonenwns
[e9119913

aled
fuisinu sunnoy

uoenwns
noum

$6p01108[9

10 JUBWAIR|4

A 19-1€ 8by
(0e=u) 29
uoneInuuAs Awoyoeseu A L9-1€ 8by A
[B3113983 [eapel pauIpojy (0§ =U) |9 sluaied 09 BuIyy 104 [e 18 noyzZ
A €€ obe
uesly (¢e=u) 29
A GE abe ues|
(ee=u) 19 ad
Sjuslied 65 Buyy 104 e 18 Bueyz
A €881 obie ues|y
(0e=u) 29
A €0°817 obe ues|
(0e=u) 19
Slusiied 09 Bulyy 104 gz¢t0C B 18 NA

uoneINWAS fuabins
[eOL108T  1SBAI] ONaWson

uore|nWns Awojoa)sew
[B31108[3 [B3IPE. PO

A 0/-02 8By

(0e=u) 29

A 0/-02 by

(0e=u) 19
sjualied 09 Bulyg 104 ,z01L0¢ B 18 NA

A 9¢ abe ues)

401 (be=U) 29

A 9¢ abe ues|

101 (re=U) 19 A

Sjuslied 89 Bulyy 10d [e 18 Buem

uoiRINWNS fuwoya)sew
[eaL98]3 [eaipey]

uorenwns Awojog)sew
[B911083 [BOIPES PBIIPOA

A L1'9g obe ueajy

ul Bupjwon ‘Hgy0d H870d Ul BupiLon fiebins (€s=u) 29
Ul easneu ‘Hig0d ul "Hr20d Ul Bupiwon 40 pus 8y A €€’ obe ueajy
BasSNeU JO LUononpal ‘H8Y0d Ul easneu 0} WooJ uonelsado aled uonenwins (eg=u) |9
Jeoyiubis Ajreansiels ‘HPZOd Ul BasneN  Jo [eALIe 8U} WOl Ul 8p0.d3ld SNYH Buisinu sunnoy [Ba113983 fiabins iseaig Sjuaied 901 BuIy) 104 7102 [€ 18 Ued
sdnoub usemyaq
Wwalaip Apueayiubls
10U 8ieM HygOd HY¢0d
ul 4N pue Aisnodal ul vyn ‘A1snodal A €9 abe ues\
Ul Buniwon ‘wool ur BuniWoA ‘wool 90UeIR3|D (eG=u) gv
f18n008) U) Basneu A1BA098) Ul BASNeU H¥20d 01 Bunse| uj0dnoe Weys Kejiixe A 29 abe ues\
"Hr20d Ul Bupioa *Hr20d ur Bupiwon pue eisayisseue Ul uone|nuns 1NOYIM IO Lpim (63=U) 19 Lz1+102 I8l
‘HP20d Ul easney ‘HPZ0d Ul BasneN  Jo uononpul aioyeg aInssaidnay ainssaidnay fuabins jsealg sjuaned L1 ewusq 104 pue wioyfep
juawiainseaw ainses|\ awn uonIpuod juawjeal] poyjaw syjuedioiped  Anunog ubisap sloyny
awoanQ uonuanIdu| |onuo) Kiabing Apms
*(Penunuoo)

Sun et al. Medicine (2019) 98


http://www.md-journal.com

Sun et al. Medicine (2019) 98:10

All the trials began the intervention before surgery and most of
the intervention stopped at the end of surgery.

Methods of control groups consisted placement of sham
stimulation (N=6 trials), stimulation in sham acupoint (N=3
trials), routine nursing care (N =4 trials) and auricular acupoints
stimulation (N=1 trial).

Nausea and vomiting were measured by frequency of PONV,
frequency of nausea (PO6H, PO12H, PO24H, and PO48H),
frequency of vomiting (PO6H, PO12H, PO24H, and PO48H),
frequency of nausea in recovery room, frequency of vomiting in
recovery room, VRS and use of rescue antiemetic.

Furthermore, in these studies, all the included participants
underwent general anesthesia.

3.3. Risk of bias assessment

Figure 2 summarized the risk of bias in the included studies.
Randomization was performed in all 14 RCTs. Four studies
adopted random number table.'**2¢?"l Two studies used
opaque envelopes.'”?! One study performed the random
number generator.'*) One used SPSS software to generate
random numbers.??! The randomization methods of other trials
could not be obtained from the articles. Three studies introduced
allocation concealment.!'>?12¢) Due to the inaccessibility of
the trail protocol, reporting bias was generally “unclear” in the
included RCTs. Only 2 trail protocols can be retrieved with the
register numbers.!*'*¢! One trial®'! was considered as having a
low risk of reporting bias while another!*®! was elected as “high
risk”. There were only 4 trials*>*1232¢! performed a double-
blinded method, because of the characteristics of acupoint
stimulation. Two trials!'®*!" reported 23 dropouts, and only 1 of
them provided no details on its dropout. Two trials!***2*") were
considered as having an unclear risk of other bias because of the
lack of detailed description on non-needle acupoint stimulation.

3.4. Meta-analysis outcome

Based on various outcome measures after non-needle acupoint
stimulation and control of the included studies, different pooled
data of 14 RCTs were used in meta-analysis, respectively. The
effect estimates of non-needle acupoint stimulation were shown
in the forestplots (Figs. 3-6).

3.5. PONV

Half of the included studies measured and recorded the results of
PONV after non-needle acupoint stimulation. Seven trials (N=
475)[14:16-19.23.241 oo rted that non-needle acupoint stimulation
might more effectively reduce PONV, compared with the control
(RR: 0.56, 95% CI: 0.43-0.72, N=475, and I* = 0%; Fig. 3).

3.6. Nausea
3.6.1. Nausea within PO6H. Nausea within PO6H in non-

needle acupoint stimulation groups was compared with that in
the control groups. Data from 3 studies!'®'®?”! indicated that
nausea during this period (N=185) had an evidence of significant
difference (RR: 0.46, 95% CI: 0.29-0.72, N=185, and I*=0%;
Fig. 4A). This result indicated that non-needle acupoint
stimulation could reduce nausea within PO6H compared with
that in the control group.

3.6.2. Nausea within PO12H. There was a significant difference
about the results of nausea within PO12H. The combination of
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Figure 2. Risk of bias for included trials.

these 3 trials!"®*”) revealed that non-needle acupoint stimulation

might more favorably reduce nausea within PO12H (RR: 0.40,
95% CI: 0.22-0.73, N=119, and I*=0%; Fig. 4B).

3.6.3. Nausea within PO24H. The analysis of data obtained
from five studies!'®'®21:2227] indicated heterogeneity with
respect to nausea within PO24H (P<.05, I?’=49%). The
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Figure 3. The forest plot indicates the difference of PONV between the non-needle acupoint stimulation group and control group. RevMan 5.3 software (Cochrane

Information Management System) was used for this meta-analysis.

decreasing change in non-needle acupoint stimulation group was
statistically significant (RR: 0.61, 95% CI: 0.42-0.88, N=399,
and I*=49%; Fig. 4C). In this result, there were 2 kinds of non-
needle acupoint stimulation, but only 1 trial performed
acupressure. So, when the trial by Majholm™?!! was excluded,
the heterogeneity decreased to 0% (RR: 0.52, 95% CI: 0.39-
0.70, N=291, and *=0%, Fig. 4C). The remained trials
revealed that, compared with control intervention, transcutane-
ous electrical acupoint stimulation could reduce nausea within
PO24H compared with that in the control group.

3.6.4. Nausea within PO48H. Three of the included stud-
ies!'®?2271 measured nausea within PO48H of the participants
(N=226) after non-needle acupoint stimulation. There was a
significant difference in nausea within PO48H (RR: 0.56, 95%
CL: 0.40-0.77, N=225, and ?=0%; Fig. 4D). This result
indicated that nausea within PO48H could be improved by non-
needle acupoint stimulation.

3.6.5. Nausea in the recovery room. Two studies?"*°! were

pooled and analyzed for the results of nausea in the recovery
room. There was not a significant difference of nausea between
non-needle acupoint stimulation and the control intervention
in the recovery room (RR: 0.57, 95% CI: 0.30-1.05, N=176,
I*=0%, P> .05; Fig. 4E).

3.6.6. VRS of nausea within PO2H. Three studies!'>'®>’]
measured nausea by using VRS in PO2H. With no statistical
significance, this result revealed that non-needle acupoint
stimulation could not relieve nausea within PO2H
(MD:—0.47, 95% CI: —0.97-0.03, N=169, and I*=0%,
P>.05; Fig. 4F).

3.7. Vomiting
3.7.1. Vomiting within PO6H. There were 3 studies' 18271

recorded vomiting within PO6H after non-needle acupoint
stimulation. Data obtained from these studies revealed that
vomiting in PO6H (N=186) had no statistical significance
(P>.05). This result indicated that non-needle acupoint
stimulation could not reduce vomiting within PO6H compared
with that in the control group (RR: 0.48, 95% CI: 0.23-1.02,
N=185, and I*=0%; Fig. SA).

3.7.2. Vomiting within PO12H. The analysis of data obtained
from 2 studies!'®?”! indicated low significant heterogeneity and
no statistical significance with respect to vomiting within PO12H
(P>.05, I*=22%). There was no evidence of significant

difference in vomiting within PO12H (RR: 0.35, 95% CI:
0.10-1.2, N=119; Fig. 5B).

3.7.3. Vomiting within PO24H. There were 7 trials!!>16:18:20-
22.27) focus on results of vomiting within PO24H after non-needle
acupoint stimulation. The combination of these data had an
evidence of significant difference and revealed that non-needle
acupoint stimulation might more favorably reduce vomiting
within PO24H (RR: 0.60, 95% CI: 0.44-0.81, N=537,and I*=
0%; Fig. 5C).

3.7.4. Vomiting within PO48H. Three studies!'®**?” were
pooled and analyzed for the results of vomiting within PO48H.
Data from these studies had a negligible statistically heterogeneity
(P<.05,12=3%). There was a significant difference of vomiting
between non-needle acupoint stimulation and the control
intervention during postoperative 48hours (RR: 0.57, 95%
CI: 0.35-0.92, N=225; Fig. 5D). This result indicates that non-
needle acupoint stimulation might improve vomiting within
PO48H.

3.7.5. Vomiting in the recovery room. Two of the included
studies'*'?! recorded vomiting of the participants (N=175) in
the recovery room. The results of non-needle acupoint stimula-
tion groups were compared with that of the control groups
(Fig. SE). There was no evidence of significant difference
in vomiting in PO12H (RR: 0.35, 95% CI: 0.10-1.2, N=120,
I?=0%, P>.05; Fig. SE).

3.7.6. Use of rescue antiemetic. The analysis of data obtained
from 5 studies!! 15182921 indicated a statistical significance
with respect to use of rescue antiemetic within PO24H. This
result showed that non-needle acupoint stimulation had a
positive effect on reducing use of rescue antiemetic within
PO24H compared with that in the control group (RR: 0.60, 95%
CI: 0.44-0.83, N=112, and I*=0%; Fig. 6).

3.8. Adverse events

Only 2 study reported adverse events in the intervention or
control group. Majholm and Magller reported 77 patients with
wrist and hand side effects such as redness, swelling, tenderness,
and paresthesias that were caused by the wristbands./*!!

4. Discussion

Despite the fact that the curative effect of antiemetic on PONV
has been widely proved, the avoidless side-effect remains a
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Figure 4. The forest plots indicate the differences in nausea within PO6H (A), nausea within PO12H (B), nausea within PO24H (C), nausea within PO48H (D), and

nausea in the recovery room (E).




Sun et al. Medicine (2019) 98:10

www.md-journal.com

Non-needle acupoint stimulation Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random,95% Cl M-H, Random, 95% CI
Gu 2009 2 29 8 30 26.3% 0.26[0.06,1.12] e 1
Kim 2004 2 9 33 B7.4% 0.67 [0.27, 1.66] 1
Zhou 2017 0 30 2 30 6.3% 0.20[0.01, 4.00)
Total (95% C1) 92 93 100.0% 0.48 [0.23, 1.02] ~giE—
Total events 8 19
Heterogeneity: Tau®= 0,00; Chi*= 1.57, df= 2 (P = 0.46); P= 0% b 031 1=u o
Testtorovarall etiect Z=1.914F=0.00) Favours [ non-needle acupaint stimulation] Favours [contral]
A

Non-needle acupoint stimulation Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random,95% Cl M-H, Random, 95% Cl
Gu 2009 5 28 11 30 816% 0.47[0.19,1.19] S
Zhou 2017 0 30 5 30 18.4% 0.08[0.01,1.57] *
Total (95% CI) 59 60 100.0% 0.35 [0.09, 1.30] ——eagRE——
Total events 5 16
Heterogeneity: Tau®= 0.33; Chi*= 1.28, df=1 (P = 0.26); F= 22% 50 o 051 150 100:
Testforoverall effact. Z=1.57 (P =0.12) Favours [ non-needle acupaint stimulation] Favours [control]
B

Non-needle acupoint stimulation Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random,95% Ci M-H, Random, 95% CI
Gan 2004 5 26 1 24 109% 0.42[017,1.03] .
Gu 2009 8 29 12 30 16.4% 0.69[0.33,1.44] ——T
Kim 2004 6 23 1 33 11.7% 0.55(0.23,1.30] —
Liu 2011 B 47 12 39 11.4% 0.41[017,1.00] T —
Majholm 2011 15 58 14 52 227% 0.96[0.51,1.79] ——
Pan 2014 12 53 21 53 24.8% 0.57[0.31,1.04] ——1
Zhou 2017 1 30 6 30 21% 0.17[0.02,1.30]
Total (95% ClI) 276 261 100.0% 0.60 [0.44, 0.81] .
Total events 53 87
Heterogeneity. Tau®= 0,00; Chi*= 5.21, df= 6 (P = 0.52), P= 0% 50 P 051 150 P nu=
Testfor overall eflact. 2= 3.37 (P = 0.0007) Favours [ non-needle acupoint stimulation] Favours [control]
C

Non-needle acupoint stimulation Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random,95% Cl M-H, Random, 95% CI
Gu 2009 8 29 12 30 38.8% 0.69[0.33,1.44] bl
Pan 2014 12 53 21 53 557% 0.57[0.31,1.04] =
Zhou 2017 1 30 7 30 55% 0.14[0.02,1.09)
Total (95% ClI) 112 113 100.0% 0.57 [0.35, 0.92] B
Total events 2 40
Heterogeneity. Tau®= 0.01; Chi*=2.15, df=2 (P=0.34); F= 7% .01 o1 10 100
Bestforaverall eock 2= 2300 = 000 Favours [ non-needle acupaoint stimulation] Favours [control]

Non-needle acupoint stimulation Control Risk Ratio Risk Ratio
Study or Subaroup Events Total Events Total Weight M-H, Random,95% Cl M-H, Random, 95% CI
Majholm 2011 15 58 14 52 58.7% 0.96[0.51,1.79]
Zhang 2014 4 33 11 32 #1.3% 0.35([0.13,099]
Total (95% ClI) 91 84 100.0% 0.64 [0.24, 1.68]
Total events 19 25

= . CRiE= o = P R= I + t + d

Heterogeneity: Tau®= 0.32; Chi*= 267, df=1 (P = 0.10); F= B3% b 7 o rren

Testfor overall effect. Z=0.91 (P = 0.36)
E

Figure 5. The forest plots indicate the differences in vomiting within PO6H (A), nausea within PO12H (B), vomiting within PO24H (C), vomiting within PO48H (D),

VRS of nausea within PO2H (E), and nausea in the recovery room (F).
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Figure 6. The forest plot indicates the difference of use of rescue antiemetic between the non-needle acupoint stimulation group and control group.
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challenge to both surgeons and nurses.!*®! There are reports that
the female patients undergoing different kinds of breast surgery
have a stronger tendency to suffer from PONV.™ Facing these
problems, various methods from clinical to nursing aspects such
as surgery methods changing from mastectomy to modified
radical mastectomy and from usual care to comfortable nursing
have been applied to minimize the incidence of nausea and
vomiting after breast surgery. However, the safe and effective
method still remains unknown.

Acupoint stimulation is a complex, ritualistic somatosensory
intervention with multiple components. Acupuncture is an
original and important method of acupoint stimulation. Along
with the development of TCM, more and more researchers apply
acupoint stimulation to settle complications after treatment.
Because of the particularity of acupuncture, reliance on skilled
acupuncturist becomes the crucial part of treatment as well as
limits the dissemination and generalization. The problem has
been resolved, since instrumented replacements of acupuncture
like transcutaneous electrical acupoint stimulation and acupres-
sure are widely used to reduce postoperative complications.
Particularly, studies about nausea and vomiting with satisfactory
curative effects can often be found.”!

According to TCM constitutional theory, most of patients
undergoing breast surgery have Qi-stagnation constitution or
Qi-deficiency constitution.®®! And patients with PONV often
have Qi-deficiency constitution. By stimulating acupoints,
meridian and collaterals could be activated to tonify and promote
Qi. Neiguan, for example, is an important acupoint of
pericardium meridian, which has an effect on regulating Qi and
decreasing inverse. Additionally, stimulating Laogong, Waiguan,
Zusanli, Hegu or Quchi could also be used for reducing PONV by
activating different meridians. Therefore, theoretically, acupoint
stimulation may prevent nausea and vomiting after breast surgery.
In response to this, some clinical researches have been done to
explore practical effects.''*2”! Unfortunately, conclusions from
these researches are not the same. Comprehensive summary and
analysis become more urgent.

Through rigorous reviewing and screening, we finally collected
14 trials to complete a meta-analysis to explore the result whether
acupoint stimulation could have effect on reducing PONV after
the breast surgery or not. In this review, unclear risk of bias was
found in most of the included trails. Description of blind method
and allocation concealment were the main reason that was prone
to prevent the analysis of a subjective outcome. Jadad scale was
applied to assess all selected trials, a high-quality study should
have the Jadad score equal to or more than 3.5 All of included
studies had the Jadad score no less than 2. There were nine trials
with Jadad score 2. Combining particularity of acupoint
stimulation and elaborative evaluation, reviewers found that
design and implementation of these trials were reasonable and
reliable. Therefore, these trials with Jadad score 2 were also
included. These enrolling criteria allowed us a moderate quality
analysis.

Methods of evaluating nausea and vomiting mainly include
frequency, VRS of nausea, and use of rescue antiemetic. Here, the
included outcomes were within PO48H. According to the results
of analysis, nausea could be reduced by acupoint stimulation in
the early phase after breast surgery (0-12H). However, acupoint
stimulation had no reducing effect on vomiting at the same time.
Nausea was often treated as the early symptom of vomiting. From
the data of included studies, the frequency of vomiting in the early
phase was less than other phases. This reasonably explained why
pooled analysis did not support the effectiveness of acupoint
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stimulation for reducing vomiting. PO24H was thought to be the
medium phase in this study. Frequency of PONV, frequency of
nausea, and frequency of vomiting were selected to assess the
curative effect of acupoint stimulation in the early and medium
phases (0-24H). Analysis results kept consistency showing that
acupoint stimulation was able to markedly reduce the occurrence
of nausea and vomiting. In this period, frequency of nausea and
vomiting increased. Although there was the difference of included
patients, those research results about other kinds of surgery still
supported our viewpoint.®*! Analyzing the outcome of nausea
within PO24H, we only found heterogeneity appearing in this
result. Then, according to the classification of non-needle
acupoint stimulation, a subgroup analysis was completed and
showed no heterogeneity. Between electrical stimulation and
acupressure, there may be some differences such as operation,
curative effect and so on. This explained the reason of the
existence of heterogeneity. Within PO48H, the possibility of
nausea and vomiting continues to increase for postoperative
patients. The pooled analysis of 2 outcomes including nausea and
vomiting suggested the effect of non-needle acupoint stimulation
on reducing nausea and vomiting after breast surgery continue
until PO48H. In addition, adverse events were reported in only 1
included study, which adopted wristbands to stimulating
acupoint. However, these commercialized wristbands caused
redness, swelling, tenderness and paresthesias. The occurrence of
adverse events was related to tight wearing.

In terms of the choice of non-needle acupoint stimulation,
electrical stimulation was more popular. The most common
acupoint is PC6 that was selected in all the included studies. This
was in line with trends in research that often recommended PC6
as the acupoint to prevent nausea and vomiting. Acupoint
selection could be either bilateral or unilateral. Meanwhile, other
acupoints also could be chose to play a synergistic role of
reducing nausea and vomiting. Working time was generally
specified as from 30 minutes before induction of anaesthesia to
the end of surgery. When electrical stimulation was selected,
working electric current was different among various instru-
ments. Without the need of professional acupuncturist, non-
needle acupoint stimulation has been gradually popularized in
clinical nursing practice and revealed the potential of replacing
antiemetic. Moreover, there was an inevitable question that the
use of acupressure is often limited to wristband structures that
cause uncomfortable or tight feelings.[**! The presentation of
adverse events may lead to reduce the usage of acupoint
stimulation by wristband. Therefore, transcutaneous electrical
acupoint stimulation seems safer than acupressure by wristband
acupressure.

Most of studies that were included in this review had unclear
risk of bias, recruited a small number of patients, and provided
sparse data on most of our pre-established outcomes of interest.
So, the pooling results in these meta-analyses were affected.
Heterogeneity existed in the aspects of type of surgery, duration
of surgery and anesthesia. From the viewpoint of gastrointestinal
stimulation and nervous stimulation, laparoscopic abdominal
surgery, gynecological surgery, and procedures involving the ear,
nose and throat were easier to induce PONV.™*Y However, the
difference of increasing PONV among different breast surgeries
could not be ignored. Duration of surgery always had effect on
incidence of PONV.M*? Here, due to the selection of different
breast surgery, the duration of surgery varied greatly from study
to study. Anesthetic agents were also related to PONV. The use of
anesthetic inhalation agents like nitrous oxide has long been
associated with an increase in the risk of PONV.*!I On the
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contrary, total intravenous anesthetic using propofol has been
found to reduce PONV.*!! Therefore, heterogeneity in anesthetic
agents was obvious in the included studies. Furthermore, there
were only 2 studies about acupressure. Others selected electro-
acupuncture as the therapeutic method for PONV. For reducing
PONV of breast surgery, the different between acupressure and
electroacupuncture was no conclusion. But heterogeneity in
acupoint stimulation methods could not be ignored, too.

To some extent, this had an effect on the final result of meta-
analysis. The main methodological limitations of these included
studies were the lack of description of allocation concealment,
blinding of participants, and outcome assessors; which were due
to the characteristic of non-needle acupoint stimulation. Due to
the different publication standard, risk of bias in English trials
was lower than that in Chinese trials. In addition, the inclusion
criteria of patients in different studies was inconsistent, especially
in age, history of nausea and vomiting, type of breast disease and
surgery, the duration of surgery and use of anesthetic drug.
Further studies with more consistent measurements and more
standard data records would help to more accurately confirm the
final conclusion.

5. Conclusion

The results of this meta-analysis of fourteen relatively studies
showed that non-needle acupoint stimulation was an effective
method for reducing nausea and vomiting of female patients after
breast surgery. Because of the limited number and quality of
included studies, this conclusion could not be considered a
conclusive statement. As one of the most commonly used non-
pharmaceutical therapy, acupoint stimulation was especially
suitable for solving PONV by nurses. It could be recommended in
patients undergoing breast surgery with moderate-high risk for
PONV or drugs contraindications. The routine operation was
application of transcutaneous acupoint electrical stimulation on
PC6 from 30 minutes before induction of anesthesia to the end of
surgery. The comparison among various methods and different
stimulating acupoints will be a meaningful topic for future
studies. Although the quantity of Chinese studies about acupoint
stimulation mounted up, more well-designed studies should be
carried out.
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