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Abstract 
Background: Postoperative Nausea and Vomiting (PONV) is one 
of the most common complications of general anesthesia, moreover 
opioid addiction increases the risk of PONV. Hence, this study 
evaluates the effect of administering dexmedetomidine  infusion as 
an intraoperative analgesic on PONV in opium-addicted patients who 
underwent elective laparoscopic cholecystectomy. 
Methods: In a randomized clinical trial, 100 opium-addicted patients 
who were candidates for elective laparoscopic cholecystectomy surgery 
under general anesthesia were studied in two groups of 50 participants. 
The intervention group received dexmedetomidine infusion 10 min 
after induction of anesthesia until the end of surgery. The placebo 
group received normal saline at the same time. The rate of PONV was 
compared between the two groups. 
Results: Both groups had no significant difference in terms of 
hemodynamic parameters during surgery, including pulse rate, 
systolic and diastolic blood pressure, and duration of anesthesia. In 
the dexmedetomidine group, patients had less PONV than the control 
group, and this difference was significant (p=0.0164). 
Conclusion: Dexmedetomidine administration during laparoscopic 
surgery can reduce PONV, especially in patients addicted to opium. 
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Introduction 
General anesthesia is used in many surgeries and 
sometimes it is accompanied by many side effects 
such as nausea, vomiting, chills and hemodynamic 
instability (1). Postoperative Nausea and Vomiting 
(PONV) and chills are common complications of 
general anesthesia (2). PONV can cause more serious 
complications such as aspiration and suture loosening 
(3). It causes electrolyte disorders, increased bleeding, 
prolonged recovery and hospitalization in patients 
(4). The probability of a patient suffering from PONV 
depends on several risk factors and increases with the 
increase in the number of those risk factors. Apfel 
et al identified female gender, being non-smoker, 
history of PONV/motion sickness and the need for 
postoperative narcotics as independent risk factors 
(5). Although prophylactic actions are more effective 
than rescue actions to reduce PONV, a proportion of 
patients require treatment in the Postanesthesia Care 
Unit (PACU) even after appropriate prophylactic 
treatment (6,7). Some studies have shown several 
drugs to be effective in reducing PONV, but there is 
still no proven drug (8). 
In 2010, 15.5 million people worldwide were 
dependent on opium. Age standardized prevalence 
was higher in males than females and peaked at 
25-29 years of age. According to this estimate, opium 
addiction in 2010 was associated with a 73% increase 
in DALYs compared to 1990. Opium addiction is 
an important factor in the global disease burden. 
Its contribution to premature mortality (relative to 
prevalence) varies geographically (9). 
Dexmedetomidine, a selective α2 agonist, has 
analgesic effects and has a different mechanism of 
action compared to narcotics. Intraoperative use of 
dexmedetomidine has clearly improved postoperative 
outcomes when used as part of ERAS protocols (10). 
This drug has sedative, analgesic, sympatholytic 
and amnestic properties (11). Dexmedetomidine can 
reduce the perioperative consumption of narcotics 
and in PACU as well as the intensity of postoperative 
pain (12). The effectiveness of dexmedetomidine 
administration during or before surgery on reducing 
PONV has been evaluated in some studies (13-15). 
Therefore, the present trial was conducted to study 
the effects of dexmedetomidine administered 
intraoperatively on PONV in opium addicted 

patients who underwent elective laparoscopic 
cholecystectomy. 

Materials and Methods 
This study was a randomized and placebo-controlled 
clinical trial that included 178 opium-addicted patients 
(between 20-60 years old) candidates for elective 
laparoscopic cholecystectomy surgery, referring to 
“Shohadaye Tajrish Hospital” (affiliated to Shahid 
Beheshti University of Medical Sciences). The study 
included all patients who used at least 1 gram of opium 
per day (natural or semi-synthetic alkaloids) orally or 
by inhalation for more than previous six months. All 
the enrolled patients met the inclusion criteria such as 
American Society of Anesthesiologists (ASA) class 
1 and 2, systolic blood pressure between 140 and 90 
mmHg during 24 hr before the operation. Any history 
of cardiovascular disease, history of gastrointestinal 
disease, preoperative nausea-vomiting, preoperative 
opiate withdrawal symptoms, use of antiemetic 
drugs, and a history of motion sickness or PONV 
caused the participants to be removed from the study 
and replaced with another 70 suitable participants. 
During the operation, severe bleeding, conversion to 
laparotomy and operation duration of more than four 
hours led to removal from the study and replacement 
with a suitable participant. 

Calculation of sample size 
According to similar studies (13-15) in this field, and 
while considering the assumptions: (power) 80%, 
(error) 5%, (effect size) 40% and risk ratio of about 
3% in two groups and considering the ratio of one to 
one in two group. Considering a 5% drop in the total 
number resulting from calculations, a total of at least 
50 patients were required in each group. 

Random allocation 
Using a computer program based on a random 
number generation protocol, we randomly assigned 
the participating patients to the control or intervention 
group with an aspect ratio of 1:1. The patients were 
divided into two groups of 50 people. 
The participants were classified by an online calculator 
at www.calculator.net and based on the output of 
the calculator, each patient was randomly assigned 
a number. The control group included numbers 1 to 
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50 and the intervention group consisted of numbers 
51 to 100. In addition, both groups were the same 
in terms of age and gender frequency distribution. 
The diagram of the sampling process of the study is 
presented in figure 1. 

Intervention 
Dexmedetomidine drug and placebo were prepared 
with the same shape, color, size and packaging 
and were coded as A&B by a person other than the 
researcher before the infusion. Both groups received 
midazolam 0.03 mg/kg, fentanyl 2-4 µg/kg, propofol 
1.5-2 mg/kg, and cisatracurium 0.23 mg/kg for 
induction of anesthesia, and during the operation, 
propofol was infused in 100-300 µg/kg/min as 

Figure 1. Consort flow diagram of this trial.

maintenance. The exact dose criterion for propofol 
infusion was maintaining BIS (Vista, Covedian, 
USA) between 40-60. The intervention group was 
given Dexmedetomidine 1 µg/kg/min 10 min after 
induction until the end of the procedure. The placebo 
group was also given normal saline infusion in the 
same time interval. If the patients needed analgesia, 
Apotel was used instead of narcotics. Ten minutes 
before the end of the procedure, 4 mg of ondansetron 
was prescribed intravenously for the prevention of 
nausea and vomiting. Relevant information (systolic 
and diastolic blood pressure, heart rate, and operation 
111 duration.) were extracted and recorded during the 
operation by an anesthesiologist or a trained nurse. 
At the end of the operation, the patient was extubated 
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after obtaining the necessary criteria and reverse of 
neuromuscular block and was transferred to the PACU 
with hemodynamic and ventilation monitoring. 

Primary outcomes 
During the recovery period, the observation and 
recording method was used by an anesthesiologist 
and a trained nurse to evaluate and record the degrees 
of PONV (nausea, retching, regurgitation and 
vomiting). The information was recorded from the 
time of arrival until 120 min later. After collecting 
all the patients’ information, the information was 
aggregated and used statistically. During the patients’ 
stay in PACU, in case of nausea, vomiting or any 
other complications, appropriate treatments were 
performed. 

Ethical considerations 
The present study was evaluated by Vice President 
of Research and Technology of Shahid Beheshti 
University of Medical Sciences and was approved 
by the ethical committee (IR. SBMU. MSP.
REC.1399.704). Also, the written informed consent 
was obtained from all the study participants. 

Statistical analysis 
The resulting data were analyzed by SPSS statistical 
software for social sciences (version 21, IBM. 
Corporation, Armonk, NY, USA). Descriptive 
statistics including mean, Standard Deviation (SD) for 
quantitative variables and number and percentage for 
qualitative variables were used. Independent sample 
t-test was used to compare the average parameters in 
each of the two groups. At the same time, Chi-square 
test was utilized to compare the quality variables 

Table 1. General information of the two examined samples

Variables Saline group
(n=50)

Dexmedetomidine group
(n=50) p-value

Age (year), mean±SD, SD=Standard 
Deviation 46.87±10.3 44.01±13.3 0.073

Weight (kg), mean±SD 70.12±10.8 74.23±10.1 0.670

Gender, number
Male 33 31

0.631
Female 17 19

of the two groups. In addition, analysis of variance 
(ANOVA) with interaction effect was used to analyze 
the statistical data. p-values less than 0.05 were 
considered statistically significant. 

Results 
Table 1 shows the demographic characteristics of the 
two groups including age, weight and gender. The 
average age of the participants in the intervention 
group was 46.87±10.3 and in the control group was 
44.01±13.3 years (p-value=0.073). The average 
weight of the participants in the intervention group 
was 70.12 ± 10.8 kg and in the control group was 
74.23±10.1 kg (p-value=0.670). It was not possible 
to include an equal number of patients of both sexes, 
which caused the number of male patients to dominate 
over female patients in both groups (p-value=0.631). 
However, there was no significant difference between 
the two groups in the comparison of these basic data. 

Clinical efficacy endpoints 
According to table 2, both groups did not differ in 
terms of intraoperative hemodynamic parameters 
including pulse rate, systolic and diastolic blood 
pressure. According to the same table, there 
was no significant difference between the two 
groups regarding the duration of the operation 
(p-value=0.741). The two groups were significantly 
different in terms of the number of patients suffering 
from PONV (p-value=0.002). In addition, it was a 
significant difference between two group in terms of 
postoperative nausea (one of the degrees of PONV), 
(p-value=0.030). No significant difference was 
found between the two groups in terms of retching, 
regurgitation and vomiting in PACU (Table 3). From 
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Table 2. Comparison of hemodynamic parameters between two groups

Parameters Saline group
(n=50)

Dexmedetomidine group
(n=50) p-value

Heart rate 79 73 0.741

SBP (mmHg), mean±SD 113.9±3.5 124.6±9 0.230

DBP (mmHg), mean±SD 74.1±7.5 82.3±5.5 0.321

Duration of anesthesia (min), means±SD 141.3±15.5 159.2±36.1 0.090

Table 3. Retching, regurgitation and vomiting in PACU

PONV 
variables

Control 
group

Dexmedetomidine 
group p-value

Nausea 24 10 0.015

Retching 2 1 0.030

Regurgitation 1 0 0.055

Vomiting 1 0 0.049

PONV 24 10 0.002

the beginning of recovery after anesthesia until the 
50th min (p-value=0.055), there were remarkably 
fewer patients with PONV in the dexmedetomidine 
group, compared to the saline group (p-value=0.049). 
From the 60th minute, both groups were the same in 
this regard (Figure 2). 

Discussion 
As the present study showed, intraoperative infusion 
of dexmedetomidine reduces postoperative nausea 

Figure 2. Number of PONV occurrence over time in two groups.* p<0.05 vs. saline group.

and PONV in opium addicted patients. It can be 
stated that the administration of dexmedetomidine 
during surgery reduces the frequency of postoperative 
nausea and PONV and the duration of these annoying 
postoperative complications in patients who undergo 
laparoscopic surgeries. 
PONV is a common complaint among patients 
after general anesthesia (16). Several risk factors, 
including anesthetic agent, anesthetic technique, 
surgical technique and patient characteristics, can 
cause post-anesthetic PONV (17,18). Therefore, 
anesthesiologists and surgeons strive to identify 
patients at risk of developing PONV in order to 
implement the necessary preventive actions (19). 
Recently, multimodal approaches have been employed 
in order to reduce the occurrence of PONV, among 
which the administration of combined antiemetics, 
preoperative antianxiety, adequate hydration, and 
local analgesic techniques are notable (20). The 
effectiveness of dexmedetomidine administration 
during or before surgery on reducing PONV has 
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been discussed in some studies (21,22). In 2017, Jin 
et al reported that dexmedetomidine prevents PONV 
in patients under GA and prescribing continuous 
infusion of dexmedetomidine has the advantage of 
preventing PONV and also reducing side effects 
such as bradycardia and hypotension (13). Rajabi et 
al demonstrated in 2021 that the administration of 
dexmedetomidine before major surgery can reduce 
the occurrence of (PONV) and 192 post-operative 
shivering, especially in patients addicted to opium 
(15). 
The present study shows that intraoperative infusion 
of dexmedetomidine can reduce postoperative nausea 
and PONV in opium-addicted patients. Of course, 
we faced some limitations. For example, it was not 
possible to include the same number of patients of 
both sexes, which led to a preponderance of male 
patients. Thus, apparently, we cannot generalize our 
results to both sexes. Another limitation was that no 
laboratory testing of the patients’ blood opioid level 
or opiate level was included in the screening results. 
Regarding the commitment to respect the rights of the 
patients and avoiding the request for drug abuse tests, 
which is always with the reluctance and resentment of 
the patients, we had to rely on the history provided by 
the patients themselves about addiction. 

Conclusion
Finally, we concluded that the administration of 
dexmedetomidine during laparoscopic surgeries can 
reduce postoperative nausea and PONV, especially 
in patients addicted to opium. This effect is probably 
more obvious in the first hour after surgery. In 
addition, it can be used as a safe drug to reduce the 
recovery time after general anesthesia and the duration 
of postoperative complications such as nausea and 
vomiting. Reduction in PONV mechanism seems to 
decrease in intraoperative fentanyl consumption and 
the antiemetic effect of Dexmedetomidine induced 
by direct effect on α2 receptor through inhibition of 
catecholamine by parasympathetic tone (23).
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