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Abstract
Background  There is controversy surrounding the influence of dexmedetomidine on the recovery of postoperative 
gastrointestinal dysfunction in patients under general anesthesia. The main purpose of this meta-analysis is 
to evaluate the effect of dexmedetomidine administration during the perioperative period on the recovery of 
gastrointestinal function in patients under general anesthesia.

Methods  A systematic review and meta-analysis with trial sequential analysis was performed to identify randomized 
controlled trials comparing dexmedetomidine administration with placebo for the recovery of gastrointestinal 
function. The primary outcomes were gastrointestinal function; first oral feeding time; incidences of postoperative 
nausea and vomiting, postoperative nausea, and postoperative vomiting; time to first bowel sound; time to first flatus; 
and time to first defecation. The secondary outcome was the length of hospital stay.

Results  A total of 20 studies comparing 2,470 participants were included in this meta-analysis. Perioperative 
dexmedetomidine administration did not result in a significant reduction in the time to first oral feeding (MD= -7.91, 
95% CI = − 16.45 to 0.62, P = 0.07). However, dexmedetomidine administration was associated with a decreased 
incidence of postoperative nausea and vomiting (RR = 0.72, 95% CI = 0.58 to 0.88, P = 0.001), time to first flatus (MD= 
-6.73, 95% CI= -10.31 to -3.15, P = 0.0002), and time to first defecation (MD= -12.01, 95% CI = -22.40 to -1.61, P = 0.02).

Conclusions  Perioperative dexmedetomidine administration can promote the recovery of gastrointestinal function 
and reduce the length of hospital stay after abdominal surgery. The optimal dose and timing of dexmedetomidine 
and the influence on non-abdominal surgery need further investigation.
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Introduction
Postoperative gastrointestinal dysfunction, occurs in 
10–30% of patients undergoing abdominal surgery under 
general anesthesia and has emerged as an important 
qualitative component of anesthesia and surgical recov-
ery [1]. Postoperative gastrointestinal dysfunction is 
characterized by the inability to resume a normal diet, 
accompanied by symptoms such as nausea, vomiting, 
abdominal distension, and constipation [2]. Research has 
shown that patients experiencing postoperative gastroin-
testinal dysfunction also exhibit a range of adverse out-
comes such as an average increase of 4 days in the length 
of hospital stay, a 29% higher incidence of postoperative 
complications, a 12% increase in the likelihood of requir-
ing re-operation, an 8% increase in re-admission rates, 
and a four-fold higher mortality rate than patients with-
out postoperative gastrointestinal dysfunction [3].

Postoperative gastrointestinal dysfunction is influenced 
by a combination of factors related to the type of surgery, 
general anesthesia, and the patient’s age and sex [4], but 
there are no effective prevention strategies yet available 
[5]. Opioids remain ubiquitous in the maintenance of 
general anesthesia, and the management of postoperative 
pain and are closely correlated with postoperative gas-
trointestinal dysfunction [6]. In 2018, a joint consensus 
advocated to reduce the intraoperative opioid utilization 
to promote recovery after postoperative gastrointestinal 
dysfunction [5].

Dexmedetomidine, a selective alpha2-adrenergic ago-
nist, is frequently used as an adjunct to anesthesia during 
the perioperative period owing to its anti-inflammatory 
properties [7], stress reduction benefits [8], and positive 
effect on the vagus nerve [9]. These characteristics make 
dexmedetomidine a potential candidate for prevent-
ing postoperative gastrointestinal dysfunction. The 2016 
guidelines [10] from the American Society of Anesthe-
siologists (ASA) support the perioperative use of dex-
medetomidine to decrease opioid consumption [11], 
improve patient prognosis, and expedite patient recovery.

There is a lack of consensus regarding the impact of 
dexmedetomidine on postoperative gastrointestinal dys-
function in existing literature [12]. On the one hand, 
some studies have showed that dexmedetomidine could 
prevent the alteration of intestinal microcirculation dur-
ing surgery or anesthesia [13] and may be beneficial to 
the recovery of gastrointestinal function. A meta-anal-
ysis of perioperative use of dexmedetomidine showed 
that it can potentially reduce the time to first flatus and 

defecation, but the study was limited by its poor evidence 
owing to the comparator arm which included lidocaine, 
morphine, or fentanyl that may have impacted gastroin-
testinal function recovery, hence being unable to differ-
entiate between different types of surgeries [14]. On the 
other hand, other studies reported that dexmedetomidine 
cannot shorten the time to first flatus and bowel sounds 
for patients undergoing elective abdominal hysterectomy 
[15]. One study even showed a notable suppressive effect 
on gastrointestinal function in healthy volunteers [16]. 
Moreover, these past studies included in the analysis 
demonstrated suboptimal quality as they were limited-
scale investigations and lacked Trial Sequential Analysis 
(TSA) to evaluate the robustness of the meta-analysis 
outcomes. A multicenter randomized controlled clinical 
trial showed that intraoperative use of dexmedetomi-
dine can enhance the recovery of postoperative gastro-
intestinal dysfunction [2], which can benefit for making 
a consensus in the positive effect of dexmedetomidine. 
Hence, we conducted an exhaustive review of random-
ized controlled trials. Our objective was to synthesize the 
existing evidence and assess the potential of continuous 
perioperative infusion of dexmedetomidine in enhancing 
postoperative gastrointestinal dysfunction recovery and 
shortening the length of hospital stay. Additionally, TSA 
was employed to appraise the reliability and precision of 
our meta-analysis findings.

Methods
Registration and protocol
The study protocol was registered in the PROSPERO 
database (registration number: CRD42023443708) on 
July 9, 2023, and was conducted in accordance with the 
PRISMA [17] (Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses) statement. The PICO for-
mat was utilized, where “P” represents patients (adult 
patients under general anesthesia), “I” represents inter-
ventions (administration of dexmedetomidine), “C” 
represents comparisons (control), and “O” represents 
outcomes (recovery from postoperative gastrointestinal 
dysfunction).

Eligibility criteria
The inclusion criteria were randomized controlled 
clinical trials on adult human subjects (age ≥ 18 years) 
undergoing surgery that compared the effect of periop-
erative intravenous dexmedetomidine with a placebo 
for gastrointestinal function recovery. Additionally, the 
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selected studies were all original research and reported 
data analysis results. Different studies evaluated various 
parameters of postoperative gastrointestinal function 
recovery. For searching previous studies and the purpose 
of this meta-analysis, the following parameters were con-
sidered as the primary study outcomes: time to first oral 
feeding; incidences of postoperative nausea and vomit-
ing (PONV), postoperative nausea, and postoperative 
vomiting; time to first bowel sound; time to first flatus; 
and time to first defecation. The secondary outcome was 
the length of hospital stay. Studies were excluded if they 
reported any interventions not consistent with our aim, 
did not provide clear details on dexmedetomidine dos-
age and administration, and were duplicates of previously 
reported data, and reviews. The adherence to these well-
defined criteria ensured the relevance and reliability of 
the included studies in the meta-analysis.

Search strategy
From inception until June 30, 2023, a systematic search 
was conducted using the PubMed and Cochrane Library 
databases. The search terms utilized were “Dexmedeto-
midine” [all fields] AND “Gastrointestinal tract” [all 
fields] OR “Postoperative ileus” [all fields] OR “Ileus” 
[all fields] OR “Gastrointestinal” [all fields]” OR “Gas-
troenteric function” [all fields] OR “Flatus” [all fields]” 
OR “Defecation” [all fields]” OR “Diet” [all fields] OR 
“Oral feeding” [all fields] OR “Postoperative nausea and 

vomiting” [all fields] OR “Bowel” [all fields] OR “First 
bowel sound” [all fields] OR “Defecation” [all fields] OR 
“Exhaust” [all fields].

Study selection and data collection
Two authors (YP. Liu and HB. Liang) conducted a thor-
ough examination of the titles and abstracts and excluded 
any duplicate studies to identify potentially eligible ones. 
In case of discrepancy, a third author (YY. Sun) was 
consulted to resolve the differences. Additionally, both 
authors (YP. Liu and HB. Liang) independently assessed 
the risk of bias in the studies using the second version of 
the Cochrane risk-of-bias tool for RCTs (RoB 2.0) [18], 
and any disagreements were resolved through consulta-
tion with the third author (YY. Sun). To gather relevant 
information, the same two authors used a pre-designed 
data abstraction form, which included details such as 
the first author, publication year, country, participants 
age, sample size, surgical procedure, intervention, and 
outcomes. The specific steps of the selection process are 
visually presented in Fig. 1.

The outcome indicators extracted for our meta-analy-
ses comprised only the primary and secondary outcomes. 
These outcomes were presented as counts of positive 
events or mean difference (MD). In instances where a 
study reported continuous outcomes as median, we con-
verted these into mean ± standard deviation by using 

Fig. 1  Flow chart of trial selection
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the equation by Wan et a.i [19]. (Cochrane Handbook 
Chap. 6.5.2.5).

Methodological quality assessment
The methodological quality of the trials included in 
the study was assessed using the second version of the 
Cochrane risk-of-bias tool for RCTs (RoB 2.0) [18]. Five 
domains of bias were evaluated, namely (1) Randomiza-
tion process, (2) Deviations from intended interventions, 
(3) Missing outcome data, (4) Measurement of the out-
come, (5) Selection of the reported result. Each domain 
was categorized as having either a low risk of bias, some 
concerns, or a high risk of bias. Trials that demonstrated 
a low risk of bias across all domains were categorized as 
low risk of bias. If at least one domain was identified as 
raising some concerns, but not at high risk of bias for any 
domain, they were categorized as some concerns. Trials 
were classified as high risk of bias if they were judged to 
be at high risk of bias in at least one domain, or if they 
were judged to have some concerns for multiple domains 
in a way that substantially lowers confidence in the result 
(Fig. 2).

Statistical analysis
Data analysis and synthesis were conducted using Review 
Manager (Rev Man), version 5.4, provided by The Nordic 
Cochrane Center in Copenhagen, Denmark. Continuous 
outcomes were expressed as the MD, while dichotomous 
outcomes were presented as Risk Ratio (RR). All results 
were accompanied by their respective effect estimates 
and 95% confidence intervals (95%CI). Heterogeneity was 
evaluated using the I2 statistic [20], classified into three 
levels: low (I2 < 50%), moderate (I2 = 50–75%), and high 
(I2 > 75%). I2 < 50% and P value ≥ 0.1 were indicative of 
non-significant heterogeneity, and a fixed-effects model 
was employed to pool the data. Conversely, I2 > 50% and 
P < 0.1 were indicative of substantial heterogeneity, and a 
random-effects model was chosen. P < 0.05 was consid-
ered to indicate statistically significant differences. Addi-
tionally, a funnel plot analysis was conducted to assess 
publication bias when 10 or more independent com-
parisons were included in a pooled analysis. A subgroup 
analysis of the primary outcome was performed.

Trial sequential analysis [21] was performed using the 
TSA software (0.9.5.10 beta version; Copenhagen Trial 
Unit, Copenhagen, Denmark) to assess statistically sig-
nificant outcomes. TSA was aimed to control the risk of 
type-1 error and evaluate the robustness and reliability of 

Fig. 2  The risk of bias for the included studies, using version 2.0 of the Cochrane risk-of-bias tool for RCTs (RoB 2.0)
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statistical findings obtained from our meta-analysis. The 
statistical parameters were set at 5% alpha, 90% power, 
and a Z-value of 1.96. For continuous outcomes, to 
ensure the dependability and conclusiveness of evidence 
in our meta-analysis, we calculated the MD and variance 
based on the included studies with low risk. While for 
dichotomous outcomes, the incidence in the intervention 
arm (IIA) and incidence in the control arm (ICA) were 
separately calculated based on all included studies [22].

Results
Study selection
Our initial search yielded 2,347 studies covering the 
period until June 30, 2023. After excluding duplicate 
studies and screening titles and abstracts, 31 studies met 
the eligibility criteria. Subsequently, the full texts of these 
potentially eligible studies were thoroughly reviewed, 
leading to the exclusion of 11 studies. Ultimately, 20 stud-
ies were included in our meta-analysis. A detailed repre-
sentation of the selection process and the results of our 
meta-analysis are shown in Fig. 1.

Study characteristics
The total population included in all the studies in the 
meta-analysis was 2,470, of which 1,249 were assigned 
to the DEX group, and 1,221 to the control group. The 
administration of dexmedetomidine including loading 
dose, maintenance dose, and duration showed variation 
among the studies (Table  1). Intraoperative administra-
tion of DEX was used in 16 studies [2, 15, 23–36], while 
three studies [37–39] focused on postoperative analge-
sia, and one trial [40] employed both intraoperative and 
postoperative infusion of dexmedetomidine. Among the 
20 studies, the loading dose of dexmedetomidine ranged 
from 0.5  µg/kg to 1  µg/kg over a period of 10–15  min, 
and the maintenance dose varied from 0.1  µg/kg/h to 
0.5  µg/kg/h. Fourteen studies [2, 15, 23–28, 33–35, 38–
40] were specific to abdominal surgery, while six [29–32, 
36, 37] investigated non-abdominal surgery.

Risk of bias within studies
Among the 20 trials, 11 [2, 15, 23–25, 28, 30, 32, 35–37] 
were determined to have a low risk of bias, 6 [26, 27, 31, 
38–40] were determined to some concerns, while the 
remaining three [29, 33, 34] were classified as having an 
overall high risk of bias.

Primary outcomes
Time to first oral feeding
Four studies [2, 24, 27, 28] comprising 931 partici-
pants (dexmedetomidine group: 472 participants, 
Control group: 459 participants) indicated that the 
administration of dexmedetomidine did not result in a 
significant reduction in the time to first oral feeding for 

patients undergoing general anesthesia (MD = − 7.91; 
95%CI = − 16.45 to 0.62, P = 0.07, I2 = 97%) (Supplemen-
tary Fig. 1a). A sensitivity analysis was conducted, exclud-
ing the study by Chen et al. [27], which still demonstrated 
no difference in the outcome, but with reduced hetero-
geneity (MD = − 5.06; 95%CI = − 11.27 to 1.16, P = 0.11, 
I2 = 83%). TSA (Supplementary Fig. 1b) revealed that the 
cumulative Z curve crossed the conventional boundary 
for benefit, but did not reach the TSMB or the RIS, sug-
gesting that these findings may be false positives attrib-
uted to random chance.

Postoperative nausea and vomiting
Data from 10 RCTs [23–27, 29–33] involving a total of 
867 participants (dexmedetomidine group: 439 partici-
pants, Control group: 428 participants) to investigate 
the incidence of PONV revealed a significant difference 
between the two groups regarding PONV (RR = 0.72; 
95%CI = 0.58 to 0.88, P = 0.001, I2 = 14%) (Fig.  3a). Inter-
estingly, when we included the ninth article in our 
analysis (Fig.  3b), the cumulative Z curve crossed the 
conventional boundary and the TSMB, indicating suffi-
cient evidence to establish a conclusive finding. Although 
the cumulative Z curve did not cross the RIS when con-
sidering all included studies, additional research was 
unlikely to alter our conclusion. Based on these findings, 
the administration of dexmedetomidine was associated 
with a reduction in the incidence of PONV in patients 
undergoing surgery. The funnel plot for the PONV sug-
gested the presence of publication bias (Supplementary 
Fig. 2).

Subgroup analyses were performed to assess the impact 
of different factors on PONV in the type of surgery 
(Fig.  4a). In six studies [23–27, 33] involving a total of 
499 participants who underwent abdominal surgery, the 
incidence of PONV was significantly reduced (RR = 0.66; 
95%CI = 0.50 to 0.85, P = 0.002, I2 = 15%). However, in 
four studies [29–32] comprising 368 participants who 
underwent non-abdominal surgery, dexmedetomidine 
did not show a significant reduction in the incidence of 
PONV (RR = 0.82; 95%CI = 0.59 to 1.13, P = 0.23, I2 = 20%). 
Moreover, a TSA analysis (Fig.  4b) was performed. The 
inclusion of the fifth article resulted in the cumulative 
Z curve crossing the conventional boundary and the 
TSMB, although did not cross the RIS when considering 
all included studies. But the accumulated evidence was 
deemed sufficient to establish a conclusive finding. How-
ever, in the non-abdominal surgery group (Fig. 4c), TSA 
analysis showed that did not enough to drawing a defini-
tive conclusion.

Postoperative nausea
Seven studies [23, 25, 30, 34, 37, 38, 40] comprised 864 
participants (dexmedetomidine group: 433 participants, 
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Control group: 431 participants) to evaluate postopera-
tive nausea. The forest plot analysis yielded significant 
results (RR = 0.73; 95%CI = 0.57 to 0.93, P = 0.01, I2 = 39%) 
(Supplementary Fig. 3a).

Postoperative vomiting
The same seven relevant studies [23, 25, 30, 34, 37, 38, 40] 
with a total of 864 participants were used to assess post-
operative vomiting and revealed a significant difference 
between the two groups (RR = 0.57; 95%CI = 0.41 to 0.79, 
P = 0.0007, I2 = 0%) (Supplementary Fig. 3b).

Time of first flatus
In the meta-analysis, nine RCTs [15, 24, 26–28, 35, 38] 
were included that comprised 1406 participants, with 
710 in the dexmedetomidine group and 696 in the con-
trol group. The collective evidence demonstrated a sig-
nificant reduction in the time to first flatus compared to 
the control group (MD = -6.73; 95%CI = − 10.31 to -3.15, 
P = 0.0002, I2 = 96%) (Fig.  5a). A sensitivity analysis was 
performed by excluding the study conducted by Chen 
et al. [27], which indicated that the heterogeneity was 
reduced (MD = -4.97; 95%CI = − 7.57 to -2.37, P = 0.0002, 

I2 = 91%). Furthermore, we conducted a TSA analysis 
(Fig.  5b), and when the eighth article was included, the 
cumulative Z curve crossed the conventional boundary 
for the benefit and the TSMB, suggesting favorable out-
comes. The accumulated evidence was deemed sufficient 
to establish a conclusive finding.

Time to first defecation
A total of 954 participants from four selected studies [2, 
24, 27, 39] were enrolled in the meta-analysis, with 487 
participants in the dexmedetomidine group and 467 par-
ticipants in the control group. The overall analysis indi-
cated significant difference (MD = -12.01, 95%CI = -22.40 
to -1.61, P = 0.02, I2 = 95%) (Supplementary Fig.  4a). 
Subsequently, a sensitivity analysis was performed by 
excluding the study conducted by Chen et al. [27], which 
resulted in a significant difference and reduced hetero-
geneity (MD = − 5.81; 95%CI = -8.64 to -2.97, P < 0.01, 
I2 = 45%). The results of the TSA are presented in Sup-
plementary Fig.  4b. The inclusion of the fourth article 
revealed that the cumulative Z curve crossed the conven-
tional boundary for benefit, but did not reach the TSMB 
or the RIS, suggesting that these findings may be false 

Fig. 3  (a) Forest plot for the PONV. (b) TSA for the PONV: IIA:24.37, ICA:34.11
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positives attributed to random chance. Consequently, no 
definitive conclusion can be drawn from these results.

Secondary outcomes
The length of hospital stays
Three studies [26–28] including 184 participants (dex-
medetomidine group: 91 participants, Control group: 
93 participants) reported length of stay outcomes. The 
length of stay outcomes that we included were only 
about the length of postoperative hospital stay. The meta-
analysis (Supplementary Fig.  5a) showed significant dif-
ference between the two groups (MD = -1.06, 95%CI = 
-1.87 to -0.24, P = 0.01, I2 = 67%). The TSA (Supplemen-
tary Fig. 5b) also showed sufficient evidence to establish 
a conclusion.

Discussion
This systematic review and meta-analysis of 20 RCTs 
suggested that perioperative administration of dexme-
detomidine can facilitate the recovery of gastrointesti-
nal function and shorten the length of hospital stay for 
patients after abdominal surgery with firm evidence from 
TSA. For the parameters of gastrointestinal function con-
sidering the included studies, we found that the incidence 
of PONV decreased when dexmedetomidine is admin-
istered solely during the intraoperative period, but the 

time to first flatus and first defecation shortened when 
dexmedetomidine is administered during the periopera-
tive period.

The pathophysiological basis of postoperative gastro-
intestinal dysfunction involves a multifaceted interplay 
of elements, including the inflammatory response, isch-
emia-reperfusion injury, and postoperative opioid utili-
zation. Gastrointestinal motility primarily relies on the 
activation of parasympathetic nerves and the suppres-
sion of sympathetic nerves [24]. Dexmedetomidine func-
tions as an agonist for α2-adrenergic receptors, which are 
notably abundant on the membranes of smooth muscle 
cells in the intestines [24]. Perioperative stress and pain 
prompt increased catecholamine release, triggering the 
activation of the renin-angiotensin system. This, in turn, 
induces sustained contraction of visceral blood ves-
sels, leading to a redistribution of organ-specific blood 
flow and subsequent compromise in organ perfusion, 
notably within the gastrointestinal mucosa [13]. Acti-
vation of opioid receptors within the gastrointestinal 
tract culminates in the suppression of acetylcholine and 
other mediator releases, resulting in decreased lumi-
nal water content and inhibited gastrointestinal motility 
[41]. Dexmedetomidine demonstrates the potential to 
mitigate the inflammatory response [42] by interacting 
with α2-adrenoceptors resulting in the suppression of 

Fig. 4  Forest plot and TSA of the PONV by the subgroups of the type of surgery. (a) Forest plot for the subgroup about the type of surgery. (b) TSA for the 
group of abdominal surgery: IIA:24.31, ICA:37.3. (c) TSA for the group of non-abdominal surgery: IIA:24.46, ICA:30.0
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sympathetic nerve activation [43] and subsequent release 
of catecholamines [44]. However, existing literature also 
proposes that the crux of dexmedetomidine’s impact on 
perioperative gastrointestinal function revolves around 
its opioid-sparing ability [24]. The incorporation of dex-
medetomidine during surgical procedures resulted in 
decreased post-craniotomy analgesic requirements [45]. 
When dexmedetomidine was used in conjunction with 
narcotics and opioids, a synergistic enhancement of its 
intrinsic effect can transpire, consequently leading to a 
reduction in its dosage [46].

Our meta-analysis covered various types of surgeries. 
Previous studies have highlighted that patients under-
going abdominal surgery were susceptible to postopera-
tive gastrointestinal dysfunction, which contributes to 
increased hospitalization expenses and economic burden 
[47]. Therefore, mitigating postoperative gastrointestinal 
dysfunction has emerged as the primary focus to cur-
tail medical costs and improve patient outcomes [47]. 
To delve deeper into the impact of dexmedetomidine on 
gastrointestinal functional recovery in patients undergo-
ing various surgical procedures, we conducted a distinct 
subgroup analysis for abdominal and non-abdominal 
surgery. Given that all included studies classified the sur-
gery type as abdominal surgery except for the PONV 

parameter, further subdivision into subgroups for other 
parameter analysis was deemed unnecessary. In addi-
tion, it was reasonable to conclude that dexmedetomi-
dine administration during the perioperative period can 
promote the recovery of gastrointestinal function after 
abdominal surgery. For the PONV parameter, we strati-
fied patients into two distinct groups based on the type 
of surgery: those who underwent abdominal surgery 
[23–27, 33] and those underwent non-abdominal surgery 
[29–32]. The forest plot analysis for the non-abdominal 
surgery [29–32] subgroup revealed no significant differ-
ence, while the TSA analysis showed inconclusive find-
ings. These results were distinct from those reported in 
previous studies. For instance, Song et al.'s [37] study, 
which focused on patients undergoing posterior lum-
bar fusion, showed an effective reduction in PONV with 
postoperative dexmedetomidine administration. Never-
theless, this reduction may be attributed to the patient 
inclusion criteria, as they enrolled patients with at least 
three risk factors for PONV. Within the subgroup of non-
abdominal surgeries [29–32], variations in anesthesia 
protocols were noted across the studies. Xie et al. [30] 
reported using azasetron 10 mg at the end of the surgery, 
while Kim et al. [31] and Kwon et al.'s [29] studies did not 
administer any pre-emptive antiemetic. Furthermore, 

Fig. 5  (a) Forest plot for the time to first flatus. (b) TSA for the time to first flatus
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Shu et al.'s [32] study administered ondansetron intra-
venously 10 min before surgery. These inconsistencies in 
antiemetic approaches warrant further investigation to 
determine the specific impact of dexmedetomidine on 
PONV in patients undergoing non-abdominal surgery.

Despite an extensive search of the database, we were 
unable to identify a reliable study documenting the opti-
mal dose of dexmedetomidine. Furthermore, the main-
tenance and loading doses of dexmedetomidine varied 
among the included studies, leading to the inability to 
reach a definitive conclusion regarding the optimal dose 
based on our analysis. Additionally, the utilization of dex-
medetomidine differed across various periods; among 
the included studies three [38–40] administered dexme-
detomidine after the surgery, one study [41] administered 
dexmedetomidine both during and after surgery, and the 
remaining studies were intraoperative. Notably, regard-
ing the time of first flatus, Gao et al. [38] administered 
dexmedetomidine after surgery, but exclusion of this 
study did not impact the overall results. However, regard-
ing the time of first defecation, Cheng et al. [39] admin-
istered dexmedetomidine after surgery, but the forest 
plots showed there was also has significant difference 
between two groups upon its exclusion (MD = − 13.24; 
95%CI = -15.34 to -11.14, P <0.001, I2 = 97%). Regarding 
the first oral feeding, length of hospital stay and PONV, 
all included studies provided continuous intraoperative 
dexmedetomidine infusion. This difference prevented 
further subgroup analysis. Moreover, we refrained from 
specifically subdividing the maintenance dose point of 
dexmedetomidine infusion for subgroup analysis. Conse-
quently, we speculated that further research is needed to 
explore the dose-response effect and assessed the impact 
of different periods of dexmedetomidine administration 
on gastrointestinal function recovery. For the time to first 
bowel sounds, the studies we included were insufficient 
to conduct further analysis.

The forest plot illustrated the time to first oral feeding, 
revealing a significant degree of heterogeneity (I2 = 97%) 
(Supplementary Fig.  1). However, upon excluding the 
study conducted by Chen et al. [27], the heterogeneity 
diminishes (I2 = 83%). Regarding first flatus, the forest 
plot showed high heterogeneity (I2 = 96%) (Fig. 5). How-
ever, upon exclusion of Chen et al.'s [27] study, the het-
erogeneity was significantly reduced (I2 = 91%). The time 
to first defecation exhibited substantial heterogeneity 
(I2 = 95%) (Supplementary Fig.  4). After the exclusion of 
Chen et al.'s study [27], the heterogeneity decreased to 
I2 = 45%. We hypothesized that this discrepancy might 
be attributed to the administration of 2 mg morphine at 
the end of the surgery in Chen et al.'s [27] study. Opioids 
such as morphine have been associated with increased 
intestinal permeability, potentially facilitating bacte-
rial translocation and leading to bacterial dysbiosis [48]. 

Previous research has also indicated that morphine can 
exert inhibitory effects on gastrointestinal function, 
resulting in reduced gastrointestinal motility and delayed 
gastric emptying [49]. When more than 2 mg hydromor-
phone is administered intravenously, the recovery time of 
gastrointestinal function is delayed [50]. Although only 
2 mg of morphine was administered in this study, we can-
not disregard its potential influence.

In the case of the 20 articles included in this meta-
analysis, several exclusion criteria warrant acknowledg-
ment. Certain studies opted to omit participants with 
prior instances of PONV [23, 25] or individuals who had 
undergone antiemetic or glucocorticoid therapy within 
24/48 h before the surgical procedure [23, 25]. This mea-
sure was adopted to gauge the specific impact of dex-
medetomidine on PONV, effectively mitigating patient 
susceptibility and the influence of concurrent medica-
tions on outcome variables. Furthermore, selected cor-
related investigations used controls concerning patients’ 
preoperative conditions to minimize their effect on the 
evaluation of postoperative gastrointestinal function. 
This approach involved the exclusion of patients with 
pre-existing gastrointestinal dysfunction [2, 24, 25, 27, 
30, 39], previous abdominal surgeries [2, 24, 26, 27], or 
individuals with a history of prolonged opioid [15, 24, 33, 
34, 41] or psychotropic drug [15, 23, 29, 30, 34, 35, 37] 
usage before surgery. It is imperative to acknowledge that 
these diverse exclusion criteria could potentially impact 
our findings.

Limitations
This systematic review and meta-analysis has several 
potential limitations that warrant consideration. First, the 
TSA analysis established the MD and variance based on 
studies characterized by a low risk of bias, with 11 of 20 
studies (55%) falling into this category. Thus, the chosen 
TSA model may lack objectivity. Second, this study did 
not analyze adverse events associated with perioperative 
dexmedetomidine administration in patients undergo-
ing surgery. Third, the meta-analysis failed to differenti-
ate the utilization of opioid analgesics among the various 
postoperative pain management drugs in the included 
studies. Fourth, notable heterogeneity was observed in 
the pooled outcomes of the meta-analysis, and sensitiv-
ity analysis had minimal influence on the heterogeneity. 
Finally, the control of non-treatment factors among the 
included studies is inconsistent, such as the exclusion cri-
teria, which may also affect our conclusions. These limi-
tations should be addressed in future research.

Conclusions
Based on the systematic review and meta-analysis, peri-
operative administration of dexmedetomidine appears 
to facilitate the recovery of gastrointestinal function 
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and shorten the length of hospital stay after abdomi-
nal surgery. These findings from the chosen TSA model 
provided substantial confirmation evidence to support. 
While we cannot deny that dexmedetomidine facilitates 
the recovery of gastrointestinal function by mitigating 
opioid consumption and ameliorating stress or other 
associated effects, further large-scale, standardized, ran-
domized controlled studies are needed to explore the 
optimal dose and different administration times of dex-
medetomidine for postoperative gastrointestinal dys-
function recovery. Furthermore, future research should 
also focus on the effect of perioperative dexmedetomi-
dine administration on non-abdominal surgery.

First flatus FFL, Postoperative nausea and vomiting 
PONV, Postoperative nausea PN, Postoperative vomiting 
PV, First defecation FFE, Time to first oral feeding TOF, 
Time to first bowel sounds TBS, Time to first mobiliza-
tion TFM, Length of hospital stays LOS.
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