
Int J Clin Exp Med 2015;8(9):14566-14576
www.ijcem.com /ISSN:1940-5901/IJCEM0012470

Review Article
Dexmedetomidine for antiemesis in gynecologic  
surgery: a meta-analysis of randomized controlled trials

Wei-Guo Zhong1*, Xin-Yu Ge2,8*, Hai Zhu3, Xiao Liang4,8, Hong-Xia Gong5, Ming Zhong6, Xiang Xiao7

1Department of Obstetrics, Shanghai Changning District Maternity and Infant Health Hospital, Changning 
District, Shanghai 200051, P. R. China; 2Hebei North University, School of Medicine, P. R. China; 3Department of 
Anesthesiology, Shanghai Putuo District Maternity and Children Healthcare Hospital, P. R. China; 4Department 
of Anesthesiology, Affiliated People’s Hospital of Jiangsu University; 5Department of Obstetrics and Gynecology, 
Shanghai Putuo District Maternity and Children Healthcare Hospital, P. R. China; 6Department of Critical Care 
Medicine, Zhongshan Hospital, Fudan University, P. R. China; 7Section of Scientific Research Management, 
Changzheng Hospital, Second Military Medical University, P. R. China; 8Department of Anesthesiology, 
Changzheng Hospital, Second Military Medical University, Huangpu District, Shanghai 200003, P. R. China. *Equal 
contributors.

Received July 6, 2015; Accepted September 6, 2015; Epub September 15, 2015; Published September 30, 2015

Abstract: Purpose: Postoperative nausea and vomiting (PONV) is a common complication after gynecological surger-
ies. This meta-analysis was conducted to evaluate the efficacy of dexmedetomidine on PONV after gynecological 
surgeries. Methods: Three main electronic databases including Pub Med, Embase and Cochrane Central Register of 
Controlled Trials for randomized controlled trials (RCTs) were searched by two researchers independently. The meta-
analysis was completed using Review Manager. Results: Eleven RCTs with 692 patients were included in this meta-
analysis. Dexmedetomidine a bridged postoperative nausea [Risk Ratio (RR)=0.59, 95% confidence interval (CI): 
0.44 to 0.79] and vomiting [RR=0.48, 95% CI: 0.36 to 0.64] compared with placebo. Despite of higher incidence of 
intra operative bradycardia [RR 2.87, 95% CI 1.08 to 7.58] and hypotension [RR 4.26, 95% CI 1.43 to 12.69], we 
found significant decrease in postoperative shivering [RR 0.23, 95% CI 0.13 to 0.40] and pruritus [RR 0.40, 95% CI 
0.17 to 0.93] in dexmedetomidine group, as well as the pain scores [standard mean difference (SMD)-0.96, 95% 
CI-1.37 to-0.54]. Significant reductions in the need for intraoperative fentanyl (RR 0.10, 95% CI 0.01-0.76, I2 0%), 
antiemetic (RR 0.62, 95% CI 0.39-0.99, I2 0%) and postoperative analgesic (RR 0.18, 95% CI 0.08-0.42, I2 0%) were 
also elicited. Conclusions: The current meta-analysis exhibits that dexmedetomidine is superiority to placebo in at-
tenuating the incidence of PONV, postoperative shivering, pruritus, as well as the pain scores in patients undergoing 
gynecological surgeries. Still, the potential cardiovascular complications should be taken seriously.
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Introduction

Postoperative nausea and vomiting (PONV) are 
common issues after sedation or anesthesia, 
which may give rise to unwished admission or 
postponed hospital discharge [1]. Moreover 
vomiting can stress wounds, cause electrolyte 
imbalance and aggravate bleeding [2]. The inci-
dence of PONV is even higher especially after 
gynecologic surgery, ranging from 24% to 75% 
[3], even up to 90% [4] after gynecologic lapa-
roscopic operation. This is probably related to 
the fact that females confer a two-fold to four-
fold risk of PONV [4, 5]. Three other main risk 
factors for PONV have been identified: history 

of motion sickness or PONV; nonsmoking sta-
tus and use of opioids [6].

Dexmedetomidine, a strong and highly selec-
tive α2-adrenoceptor agonist, possesses 
diverse properties like sedative, analgesic [7], 
sympatholytic and amnestic [8], and has no 
activity on the γ-aminobutyric acid (GABA) sys-
tem [9]. It has been widely used during periop-
erative period. Recently, researches focusing 
on the effect of dexmedetomidine on PONV 
have been performed, while, the controversy 
remains ongoing for inconsistent results report-
ed in different literatures.

http://www.ijcem.com
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Table 1. Characteristics of the included trials

Author Year Patients Type of 
anesthesia Type of surgery Trail Dosage 

regimen Comparisons Total Nau-
sea Vomiting Operation time (Mean± 

SD or median, min.) Funding

Nie [17] 2014 adults SA elective caesarean delivery E S dexmedetomidine IV 0.5 
ug/kg

40 1 0 40.2±7.5 no

placebo IV 38 2 0 39.2±6.7

Almarakbi [20] 2014 adults PNB abdominal hysterectomy I L dexmedetomidine PNB 25 1 - 72.6±7.5 no

Placebo PNB 25 2 - 74.5±9.1

Wu [22] 2013 adults GA laparoscopic surgery E S dexmedetomidine IV 1.0 
ug/kg

40 1 1 94.62±5.28

placebo IV 40 5 4 92.16±6.36

Shin [24] 2013 adults GA laparoscopically assisted vaginal 
hysterectomy, total abdominal hysterec-

tomy, ovarian surgery

I S dexmedetomidine IV 1.0 
μg/kg

21 2 0 - no

placebo IV 21 3 0

Lee [27] 2013 adults GA laparoscopically assisted vaginal 
hysterectomy

I L dexmedetomidine IV 28 1 - -

placebo IV 29 8 -

Kim a [29] 2013 adults GA uterine artery embolization I C dexmedetomidine IV 0.2 
ug/kg/h

25 8 8 43±8 no

placebo IV 25 5 18 42±8

Kim b [28] 2013 adults GA modified radical mastectomy I S dexmedetomidine IV 0.5 
ug/kg

46 18 - 120 no

placebo IV 46 26 - 118

Ohtani [39] 2011 adults GA open gynecological abdominal surgery I C dexmedetomidine IV 16 3 - 250±66

placebo IV 16 2 - 233±69

Massad [49] 2009 adults GA elective diagnostic laparoscopic 
surgeries

I C dexmedetomidine IV 0.5 
ug/kg/h

42 8 5 30.5±3.1 no

placebo IV 39 15 8 28.4±2.2

Elvan [53] 2008 adults GA elective total abdominal hysterectomy I L dexmedetomidine IV 40 2 - 78.3±19.7 no

placebo IV 40 2 - 81.9±28.2

Gurbet [59] 2006 adults GA total abdominal hysterectomy I L dexmedetomidine IV 25 6 - 101±25 no

placebo IV 25 15 - 109±25
GA: general anesthesia, SA: spinal anesthesia, PNB: peripheral neural blockade, IV: intravenous, I: induction, E: end, S: single dose, L: loading dose followed by continuous infuse, C: continuous infuse. ① Science and Technology Program of 
Guangdong Province, Research Project of Commission on Innovation and Technology of Guangzhou (2011KP304), Youth Foundation of The Third Affiliated Hospital of Guangzhou Medical University (2010Y05). ② Supported by Wonkwang 
University. ③ Supported in part by a Grant-in-Aid for Scientific Research from the Ministry of Education, Culture, Sports, Science and Technology of Japan to N.O. (No. 21791429) and E.M. (No. 22659362).



Dexmedetomidine for antiemesis in gynecologic surgery

14568 Int J Clin Exp Med 2015;8(9):14566-14576

Hitherto, no such meta-analysis has been con-
ducted to combine related data. So we per-
formed this estimate to investigate the anti-
emetic effect of dexmedetomidine in patients 
undergoing gynecological surgeries.

Methods

Since nausea and vomiting are two distinguish-
ing phenomena, researches should report and 
assess the variables independently [10]. 
However, nausea and vomiting are usually co-
existence in a patient, the occurrence of post-
operative nausea (PON) is noticeably parallel to 
PONV, thus some researches do not struggle to 
distinguish the two variables [11]. So, if only 
PONV was reported in the trials, we regard the 
PONV variables as a substitute for PON [10]. 
The data near 24-hour postoperative were col-
lected, since 24-hour interval was most com-
monly used to measure antiemetic effect [10].

Search strategy

Cochrane Central Register of Controlled Trials 
(CENTRAL), Embase and PubMed were system-

(1) trail: non-randomized controlled trials 
(NRCTs), animal experiments, review articles; 
(2) patients: children or underwent other sur-
geries; (3) interventions: agent/combinational 
agents (including dexmedetomidine) versus 
agent/combinational agents; (4) outcome: rele-
vant data could not be obtained from the origi-
nal author. (5) duplications or abstracts only. 

Data extraction including: name of the first 
author, publication year, interventions, patients, 
type of anesthesia and surgery, number of nau-
sea and vomiting cases and total patients, 
operation time, funding (Table 1). The eligibility 
of included studies was assessed by two 
reviewers (GXY and LX) independently. Any of 
disputes about this meta-analysis were 
resolved punctually by discussion among all of 
the authors.

Qualitative assessment

Two authors (G.X.Y. and Z.M.) independently 
evaluated the quality of the included trials in 
accordance with the guideline recommended 

Figure 1. Search flow diagram for studies included in the meta-analysis.

atically searched by two re- 
searchers (L.X. and Z.M.) inde-
pendently. The search strategy 
involved the following terms: 
(dexmedetomidine) and (gyne-
cological or female) and (nau-
sea, vomiting, or PONV) and 
(surgery, operation, or surgical 
procedure). The studies retriev-
al was updated on May 7, 2015 
without language limitation. 
The reference lists of relevant 
reviews, original reports and 
case reports were also che- 
cked.

Study selection and data re-
trieval

Studies had to satisfy all the 
following pre-established crite-
ria for inclusion into the review: 
(1) trail: randomized controlled 
trials (RCTs); (2) patients: 
adults underwent gynecologic 
surgery; (3) interventions: dex-
medetomidine versus placebo; 
(4) outcome: postoperative 
nausea or vomiting. Studies 
were excluded if they con-
formed to the following criteria: 
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by the Cochrane Collaboration. Six categories 
were assessed including randomization se- 
quence generation, blinding method, allocation 
concealment, incomplete outcome data, selec-
tive reporting and other bias. The first three cat-
egories were regarded as “key domains”, and 
each category contained three levels: high risk, 
unclear risk, and low risk. The risk of bias of 
each study was assessed according to the lev-
els of the three key domains: high risk (high risk 
of bias for one or more key domains), unclear 

risk (unclear risk of bias for one or more key 
domains), and low risk (low risk of bias for all 
key domains).

Statistical analysis

Compared with placebo, the efficacy of dexme-
detomidine on nausea and vomiting, adverse 
events, and need for rescue agents was esti-
mated with Risk Ratio (RR) and 95% confidence 
intervals (CI); pain scores were assessed by 
pooled Standard Mean Difference (SMD). The 
overall effect was assessed by Z test and 
P<0.05 was deemed statistically significant. I2 
statistic was used to evaluate heterogeneity. 
I2≤50% meant low risk heterogeneity, and a 
fixed-effect model would be applied, otherwise, 
a random-effect model would be employed.

Sensitivity analysis was performed to test the 
reliability of these results by eliminating the 
data of high-risk studies. Subgroup analyses 
were conducted according to the type of gyne-
cologic surgical procedure (laparotomy or lapa-
roscopy), route of administration (intravenous 
infusion or peripheral neural blockade), dosage 
regimen (single dose or loading dose followed 
by continuous infusion) and administration time 
of dexmedetomidine (during anesthesia induc-
tion or at the end of surgery).

Potential publication bias were evaluated by 
Egger’s Test and Begg’s Test with Stata® 
(Version 13.0.; Stata Corp, TX, USA), meanwhile 
statistical analyses were accomplished using 
Review Manager (Rev Man®) (Version 5.2.; The 
Cochrane Collaboration, Oxford, UK).

Result

Study selection

Systematically search of Pub Med, Em base, 
CENTRAL and reference lists generated 795 
articles (Figure 1). A total of 202 duplications 
were removed at first, and then 569 trials were 
discarded for not relevant to our study accord-
ing to the tittles and abstracts. Twenty four 
papers were fully read, while [13] of which had 
no related endpoints. Finally, [11] trials [12-22] 
met the selection criteria and included in the 
meta-analysis. 

Study characteristic

All [12-22] the included studies explored the 
efficacy of dexmedetomidine on nausea, and 

Figure 2. Risk of bias graph: review authors’ judg-
ments about each risk of bias item presented as per-
centages across all included studies.
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five [12, 14, 15, 18, 20] of them involved the 
influence of dexmedetomidine on vomiting 
compared with placebo. Five studies [14, 16, 
18, 21, 22] reported the adverse events, 
including shivering [14, 16, 21], pruritus [18, 
22], headache [14, 18], hypotension [16, 18] 
and bradycardia [16, 18]. There are six trials 
[13, 15, 18, 20-22] reporting the rescue agents 
including intra operative use of ephedrine [15, 
21] and fentanyl [15, 21], postoperative use of 
antiemetics [13, 18] and analgesics [18, 20, 
22]. Only six [12-14, 16, 19, 20] of the included 
articles clearly mentioned the status of fund-
ing, three [14, 16, 19] of which were supported 
by institutional foundation, and three studies 
[12, 13, 20] declared no financial support 
(Table 1).

The methodological quality of the included 
studies

Ten [12, 13, 15-22] of the 11 included trials 
provided a detailed description of randomiza-
tion. Seven studies [12, 15, 17-20, 22] applied 
double-blinded method; eight trials [12, 13, 15, 
18-22] reported the use of allocation conceal-
ment. None of the studies had incomplete out-
come (attrition bias) and each of the study 
reported all the end points mentioned in the 

Methods section (reporting bias). Meanwhile, 
other bias did not exist in all these studies. An 
overview of the risk of bias was showed in 
Figure 2.

Results of meta-analysis

PONV

Nausea: Eleven trials [12-22], comprising 692 
patients, researched the efficacy of dexme-
detomidine on averting nausea, the incidence 
of nausea (RR 0.59, 95% CI 0.44-0.79; I2 5%) in 
the dexmedetomidine group was significantly 
lower than the placebo group (Figure 3).

Subgroup analysis showed that, in dexmedeto-
midine group, the incidence of nausea after 
gynecologic operation was decreased both in 
laparotomy and laparoscopy, and when dexme-
detomidine was infused intravenous or at the 
time of anesthesia induction; this reduction still 
existed when different regimens (single dose or 
loading dose followed by continuous infusion) 
were used (Table 2).

Egger’s Test (P=0.631) and Begg’s Test (P= 
0.350) suggested that no significant publica-
tion bias existed in the comparisons of nausea 
between dexmedetomidine and placebo.

Figure 3. Forest plot showing RR (with 95% CI) for postoperative nausea comparing dexmedetomidine with placebo 
in a fixed effect model.
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Table 2. Subgroup analysis of efficacy of dexmedetomidine on nausea and vomiting

Comparison Number of 
studies Dexmedetomidine Placebo RR (95% CI) I2 References

Nausea
Route of administration/initiated trails/dosage regimen
    Intravenous infusion 10 50/323 83/319 0.60 (0.44, 0.80) 14% [12, 14-22]
    Peripheral neural blockade 1 1/25 1/25 0.50 (0.05, 5.17) - [13]
    Induce 9 49/268 78/266 0.62 (0.46, 0.84) 13% [13, 15-22]
    End 2 2/80 7/78 0.28 (0.06, 1.31) 0% [13, 15-22]
    Single dose 4 22/147 36/145 0.61 (0.40, 0.93) 0% [12, 14, 15, 17]
    Loading dose followed by continuous infusion: 4 10/118 27/119 0.37 (0.20, 0.71) 0% [13, 16, 21, 22]
Vomiting
Route of administration/initiated trails/dosage regimen
    Intravenous infusion 5 14/168 30/163 0.46 (0.27, 0.77) 0% [12, 14, 15, 18, 20]
    Peripheral neural blockade - - - - - -
    Induce 3 13/88 26/85 0.49 (0.28, 0.84) 0% [15, 18, 20]
    End 2 1/80 4/78 0.25 (0.03, 2.14) - [12, 14]
    Single dose 3 1/101 4/99 0.25 (0.03, 2.14) - [12, 14, 15]
    Loading dose followed by continuous infusion: - - - - - -
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Vomiting: Vomiting was detected in five trails 
[12, 14, 15, 18, 20] with 331 patients. The inci-
dence of postoperative vomiting (RR 0.48, 95% 
CI 0.36-0.64; I2 0%) was significantly lower in 
dexmedetomidine group than placebo group 
(Figure 4).

Subgroup analysis imparted an efficacy of dex-
medetomidine on vomiting when dexmedetomi-
dine was infused intravenous or at the time of 
anesthesia induction (Table 2).

Side effects

Cardiovascular complications: Two studies [16, 
18] reported intra operative cardiovascular 
complications, including bradycardia and hypo-
tension. The pooled analysis showed the statis-
tically higher incidence of intraoperative brady-
cardia (RR 2.87, 95% CI 1.08-7.58, I2 0%) and 
hypotension (RR 4.26, 95% CI 1.43-12.69, I2 
0%) using dexmedetomidine compared with 
placebo.

Shivering: There were three trials [14, 16, 21] 
reporting postoperative shivering. Compared 
with placebo, a statistically significant reduc-
tion in shivering (RR 0.23, 95% CI 0.13-0.40; I2  
0%) was exposed in patients receiving 
dexmedetomidine.

Pruritus: Two studies [18, 22] assessed postop-
erative pruritus. The pooled analysis showed a 

significant decrease (RR 0.40, 95% CI 0.17-
0.93; I2 16%) in this side effect in dexmedetomi-
dine group.

Headache: Postoperative headache was 
involved in two studies [14, 18], the pooled 
estimate did not excluded a statistical reduc-
tion in headache (RR 1.33, 95% CI 0.31-5.74; I2 

16%) in patients receiving dexmedetomidine 
compared with placebo (Figure 5).

Rescue agents

Intraoperative rescue ephedrine: Two trials [15, 
21] reported the need for rescue ephedrine. 
The pooled analysis did not show a significant 
increase need for a rescue ephedrine (RR 2.60, 
95% CI 0.63-10.77, I2 0%) during the surgery.

Intraoperative rescue fentanyl: Two studies 
[15, 21] assessed the need for use of intraop-
erative rescue fentanyl, which was used as the 
only rescue analgesic drug. The pooled esti-
mate indicated a significant reduction in the 
need for rescue fentanyl (RR 0.10, 95% CI 0.01-
0.76, I2 0%).

Postoperative rescue antiemetic: Two studies 
[13, 18] reported the need for postoperative 
rescue antiemetic, including ondansetron and 
metoclopramide. The pooled analysis showed a 
statistic diminution in the need for rescue anti-
emetic (RR 0.62, 95% CI 0.39-0.99, I2 0%).

Figure 4. Forest plot showing RR (with 95% CI) for postoperative vomiting comparing dexmedetomidine with placebo 
in a fixed effect model.
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Postoperative rescue analgesic: Three studies 
[18, 20, 22] assessed the need for a rescue 
analgesic, like morphine, propacetamol and 
tramadol. The pooled estimate suggested a sig-
nificant decrease in the need for rescue analge-
sic postoperatively (RR 0.18, 95% CI 0.08-0.42, 
I2 0%) (Figure 6).

Pain scores

Two trials [15, 16] measured the available pain 
scores using a visual analog scale. The result 
showed a reduction in the pain score (SMD-
0.96, 95% CI-1.37--0.54, I2 0%) in dexmedeto-
midine group compared with placebo (Figure 
7).

Sensitivity analysis

Upon the studies with high risk were excluded 
by sensitivity analysis, there was no significant 
difference in results from overall pooled esti-
mates across all outcomes above.

Discussion

Gynecologic surgery as a common surgical 
operation has a high risk of PONV, resulting in 
serious consequences. Despite of massive 
researches over the past few decades, PONV 
remains an extremely momentous challenge 
because of its complex mechanisms [23]. So 
we cry for an effective way to prevent PONV 
after gynecologic procedure.

Figure 5. Forest plot showing RR (with 95% CI) for perioperative side effects comparing dexmedetomidine with 
placebo in a fixed effect model.
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Through this meta-analysis, we demonstrated 
that: (1) Dexmedetomidine showed superiority 
to placebo in the prevention of postoperative 
nausea and vomiting. Not only intravenous 
administration of dexmedetomidine, but also 
both single dose and loading dose followed by 
continuous infusion could reduce the incidence 
of nausea, but we did not exclude the efficacy 
of single dose on vomiting. (2) Administration of 
dexmedetomidine reduces adverse events, 
such as postoperative shivering and pruritus, 

while cardiovascular complications were 
increased. (3) Intra operative administration of 
dexmedetomidine diminishes the need for the 
rescue analgesic and antiemetic, but not intra-
operative ephedrine. (4) Postoperative pain 
scores were decreased with intravenous admin-
istration of dexmedetomidine.

Although the biologic basis remains obscure, 
this beneficial antiemetic effect may be 
explained by direct antiemetic properties of α2 

Figure 6. Forest plot showing RR (with 95% CI) for rescue agents comparing dexmedetomidine with placebo in a 
fixed effect model.

Figure 7. Forest plot showing RR (with 95% CI) for pain scores comparing dexmedetomidine with placebo in a fixed 
effect model.
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agonists. Nausea and vomiting could be 
induced by relatively high catecholamine con-
centrations, a reduction of sympathetic tone 
might explain the antiemetic efficacy of dexme-
detomidine [20].

It is the first time to shed light on the efficacy of 
dexmedetomidine in gynecologic surgery on 
nausea and vomiting by a meta-analysis of 
RCTs. Most of the included trials were well 
designed and assessed as low risk, meanwhile 
studies with high risk were excluded by sensi-
tivity analysis. Moreover all these studies within 
groups were in the absence of heterogeneous 
which increased the accuracy of outcomes.

However, this meta-analysis still has some in 
adequacies. Studies included in subgroups are 
still too little to guarantee the convincing 
results. Only six trials revealed the source of 
their funding, and we did not know if the others 
were supported by companies or industries, 
which may slant the outcomes towards the best 
light of drug. Therefore, more well-designed 
and large-scale trials are expected to confirm 
these findings.

In conclusion, this current meta-analysis sug-
gested that administration of dexmedetomi-
dine may reduce the incidence of postoperative 
nausea and vomiting, shivering, pruritus, as 
well as the pain scores. Besides the routine 
usage for sedation and analgesia, our results 
provided evidence for the extension of clinical 
value of dexmedetomidine. However, when we 
use dexmedetomidine, the potential cardiovas-
cular complications should be considered 
consciously.
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