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Abstract

Background: The common adverse effects of laparoscopic cholecystectomy include 
nausea and vomiting. Surgical pneumoperitoneum can stimulate vagal response and 
induce the release of various emetogenic substances such as 5-hydroxytryptamine 
and acetylcholine. We hypothesized that oral Clonidine administered pre-
operatively reduces the post operative nausea and vomiting following laparoscopic 
cholecystectomy. 

Methodology:  In a randomized, double-blinded placebo controlled study, seventy 
patients undergoing laparoscopic cholecystectomy were assigned to receive either 
oral Pyridoxine (placebo) or oral Clonidine 200µg 20-30 minutes before conduction 
of general anaesthesia. We assessed post operative nausea and vomiting and 
compared its incidence following laparoscopic cholecystectomy with prophylactic 
use of oral Clonidine or placebo. We also found out the requirements of rescue anti-
emetic medication (Ondansetron and Promethazine) for post operative nausea and 
vomiting after prophylactic use of oral Clonidine or Placebo.

Results: Three patients in Clonidine group and 12 patients in Placebo group vomited 
in first two hours. Likewise, 11 and 22 patients vomited in Clonidine and Placebo 
group over 24 hours respectively. In group Clonidine, 18 patients had nausea in first 
two hours and 20 patients had nausea over 24 hours. In group Placebo, 33 patients 
developed nausea in first two hours and over 24 hours. Ten patients in Clonidine 
group and 19 patients in Placebo group required Ondansetron as rescue antiemetics 
over 24 hours.

Conclusion: Oral Clonidine given pre-operative to patients undergoing laparoscopic 
cholecystectomy decrease the incidence of post operative nausea and vomiting.
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Introduction

Post operative nausea and vomiting (PONV) is one of 
the most common complications following general 
anaesthesia.  The incidence of PONV after laparoscopic 
cholecystectomy ranges from 53% to 77%., Higher incidence 
of nausea vomiting has increased the cost of treatment and 
hospital stay. The increase in nausea vomiting increases 
the patient distress, dehydration and wound dehiscence. 
It also delayed oral input and mobilization. Laparoscopic 
surgery has decreased morbidity as compared to open 
cholecystectomy. So it is preferred procedure for the 
symptomatic cholelithiasis. The laparoscopic procedure 
has made the patient more comfortable with less 
complication. However, pneumoperitoneum induced 
by laparoscopy can stimulate vagal response. It induces 
the release of various emetogenic substances such 
as 5-hydroxytryptamine and acetylcholine and hence 
increases nausea and vomiting. Studies have shown 
that Clonidine also have the antiemetic properties.,, This 
double blinded placebo controlled trial was designed to 
identify whether the use of oral Clonidine decreases the 
incidence of post operative nausea and vomiting in patient 
undergoing laparoscopic cholecystectomy.

Material and method

This is the prospective, randomized, placebo controlled 
double blinded study. There were 70 Patients with either 
sex of American Society of Anesthesiology Physical status 
(ASA PS) I and II. They were divided into two groups of 35 
patients each. Patients with ages of 18 to 65 years weighing 
40 to 80 kg presenting for laparoscopic cholecystectomy 
were included in our study. It was conducted over 4 months 
period in university hospital. Approval obtained from the 
Institutional Review Board. Pre-anaesthetic evaluation 
was done in all patients. They were fasted for six hours 
preoperatively and explained about the nausea scoring 
system. Premedication was given at the night before and 
morning of the day of surgery with oral Diazepam. The 
patients were randomly assigned into two groups, group C 
(Clonidine group) and group P (Placebo group), by sealed 
envelope method. Group C patients received Tablet (Tab) 
Clonidine 200µg (Tab Arkamin 100µg 2 tablets, Unichem 
laboratories, India), Placebo Group (Group P) patients 
received Pyridoxine 20mg (Tab Pyvita 10mg 2 tablets, 
lotus Pharmaceutical, Nepal). The study medication was 
given approximately 30 to 60 minutes before surgery. Non-
invasive Blood Pressure (BP), Heart Rate (HR) and oxygen 
saturation (SpO2), ECG were monitored. The conduct of 
general anaesthesia was standard balanced technique 
and similar in all patients. Oral feeding was started 
after six hours. In post-operative period analgesia was 
provided with Ketorolac 30mg and Paracetamol 300mg 
intravenously eight hourly. Rescue analgesia was provided 
with Pethidine 50mg intramuscularly. 

Nausea score was measured using a numerical four point 
ordinal scale score, classified as No nausea-0, Nausea 

without retching-1, Nausea with retching-2 and Nausea 
with urge to vomit-3. Vomiting was recorded as present 
or absent. Nausea was assessed at 30 minutes interval 
for first two hours, then every hour for next four hour 
and then six hourly till 24th hour of surgery. Rescue anti-
emetic was given if patient vomited or asked for anti-
emetic or their nausea score was more than two. The 
first line antiemetic was intravenous Ondansetron 4 mg. 
Intravenous Promethazine 12.5mg was used as second 
rescue drug, if nausea and/or vomiting persisted after 10 
minutes of first drug. Sedation, secondary end point of the 
study, was assessed with Ramsay sedation scale. It was 
recorded every 30 minutes for first two hours of study. 
The side effects of test drugs like headache, dry mouth, 
sedation and hypotension were recorded. Requirement 
of rescue antiemetic and frequency of their use, total 
Pethidine consumption in 24 hours were also recorded.

Sample size was calculated on the basis of the probability 
sample where prevalence of laparoscopic cholecystectomy 
was compared to the total number of major abdominal 
surgery in the research area. All data were entered in 
Microsoft office Excel worksheet 2007. For the analysis of 
the data, Statistical Package for the Social Sciences (SPSS) 
20 was used. A p value less than 0.05 was considered 
significant. Chi square test, Independent t test, Paired t 
test were used for data analysis.

Results

All seventy patients completed the study. The demographic 
variables were similar between groups (Table 1). There 
were more of female patients in both the groups. Baseline 
hemodynamic parameters were comparable. The risk 
factor for the development of PONV- female population 
(p=0.74), history of PONV (p=0.60) and history of current 
smoking (p=1) were comparable in both the groups. None 
of the patient enrolled in the study had history of Motion 
sickness.

Table 1: Demographic variables

Group P 
(mean ± SD)

Group 
C(mean ± SD)

p-value

Age (years) 43.20 ± 13.75 39.46 ± 10.75 0.20

Weight 
(kilogram, kg)

56.74 ± 9.24 60.03 ± 10.82 0.17

Height 
(metre,m)

1.59 ± 0.07 1.56 ± 0.08 0.09

SD- standard deviation
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Figure 1: Overall incidence of nausea and vomiting (%)

Table 2: Comparison of nausea and vomiting between the groups

Vomiting Nausea

Clonidine Placebo p Clonidine Placebo P

0-2hrs 4.30% (3) 17.10% (12) 0.044 25.70% (18) 47.10% (33) 0.001

2-24hrs 11.40% (8) 22.90% (16) 0.008 7.10% (5) 18.60% (13) 0.029

0-24hrs 15.70%(11) 31.40% (22) 0.009 30.00% (21) 47.10% (33) 0.001
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Nausea and vomiting were significantly less in clonidine 
group as compared to control group. Less number patients 
in Clonidine group received rescue anti-emetic. None of 
the patients  in study group received second line anti-
emetic. Two patients in Placebo group needed second 
line anti-emetic. Use of rescue analgesic was comparable 
between the groups.  Similarly, sedation scores were also 
comparable. Side effects like dry mouth, headache, and 
hypotension were comparable between the groups. 

Discussion

Our study showed that premedication with Clonidine 
decreases the incidence of nausea (30.00% vs 47.10%) 
and vomiting (15.70% vs 31.40%) in patients undergoing 
laparoscopic cholecystectomy. This improvement was 
achieved without any increase in post-operative sedation 
or clinically important side effects of Clonidine. 

The finding of our study was similar to the study done by 
Javaherfroosh et al.11 In their study in 68 patient undergoing 
laparoscopic gynaecological surgery, nausea and vomiting 
was significantly less in Clonidine groups as compared to 
Placebo group (p< 0.05). Our finding was also similar to 
finding of study done by Taheri et al12. They found 33% 
patients in placebo and 67% patient in Clonidine group 
did not have PONV (p<0.01) after use of oral Clonidine in 
ear surgery patient. Likewise our finding was similar to the 
finding of the study conducted by Oddby-Muhrbeck et al13, 
where oral Clonidine was associated with higher overall 
number of PONV free individual compared to placebo in 

patients undergoing breast cancer surgery. The finding of 
our study was also similar to finding of the study conducted 
by Miwaka et al and Handa et al.

Clonidine has been used as anti hypertensive for more 
than a century. It is used as oral medication and is 
comparatively cheaper and easily available. Its effect on 
Imidazole or other receptor in CNS contributes to anti-
emetic properties.11, Other possible causes of antiemetic 
properties are significant reduction in the requirement 
of volatile anesthetic agents, generalized reduction in 
sympathetic outflow and reduction of the requirement 
of opioids analgesics in post operative period.11,12,13 

It blunts the hemodynamic changes produced by the 
laparoscopic procedure.14 Along with this Clonidine also 
acts on imidazoline receptor as antagonist to inhibit 
sympathetic activity and lower blood pressure, mediate 
sedation and anxiolysis. Other side effects of Clonidine 
include drowsiness, headache, dry mouth, hypersensitivity 
reaction. 

Metoclopramide, frequently prescribed antiemetic, is no 
better than Placebo. Also it has more adverse effects like 
extrapyramidal reactions, agitation, hypotension, sinus 
arrhythmias. Food and Drug Administration has given 
black box warning due to reports of severe arrhythmias 
and deaths with the use of Droperidol. Antihistamines are 
not better than serotonin antagonist with side effects of 
sedation, drowsiness, urinary retention, dry mouth, blurred 
vision and extrapyramidal symptoms. Serotonin antagonist 
(Ondansetron, Granisetron) are more effective and have 
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fewer side effects compared to all previous antiemetic 
drugs. Its most common side effects are headache, 
dizziness and constipation but it is not free of cardiac side 
effect in cases of long QT interval causing arrhythmias. 
Clonidine is devoid of most of these complications and was 
chosen for the study. However, our study did not compare 
Clonidine with other anti-emetic drugs. 

There was no significant difference in patient distribution 
in terms of age, weight, height, baseline hemodynamic 
parameters. The participation of the female patient in both 
the groups was high because the disease condition is much 
more common in female population. The difference in ASA 
PS of the patients was statistically significant between the 
groups. However, Van den Bosch et al showed that there 
is no difference in the incidence of PONV in ASA PS I or II 
patients. So result is not affected by this parameter.

Various risk factors as described by Apfel et al can be 
confounding for the development of PONV.  Female gender, 
history of PONV, smoking status and opioids used were 
considered in our study and were comparable. The use of 
the opioids could be the risk factor hence the fixed dose 
of Pethidine per kilogram of body weight was used. The 
effect of duration of anaesthesia for development of PONV 
varies widely. The duration of anesthesia is directly related 
to the use of higher doses of opioids, which contributes to 
the development of PONV.27 History of motion sickness is 
another risk factor. It was included in our study but none 
of the patient had history of motion sickness. Studies 
have included the duration of surgery, use of antibiotics, 
inducing agents, volatile anaesthetic, use of Neostigmine, 
nasogastric (NG) tube etc as other confounding factors 
for the development of nausea and vomiting., All the 
patients received a single dose of prophylactic antibiotic 
Ceftraixone before skin incision. Post-operative antibiotics 
were not prescribed in any of the patients. This antibiotic 
is a rarer cause of nausea and vomiting. Neostigmine was 
used in similar dose in both the study and control groups. 
The NG tube was used whenever there was distended 
stomach after direct visualization with scope. Moreover, 
Karger et al29 have shown that the routine use of NG tube 
does not reduce the incidence of PONV. 

Patients assigned to Clonidine group have similar opioids 
consumption compared to the placebo group. These 
results are also comparable to the study by Mikawa et al.16 
In Clonidine group, 97.1% of patients have sedation score 
of ≤3 and all patients were quiet and responded very well 
to verbal command at 30 minutes. After that all patient 
had sedation score less than 4 in both the groups

The limitation of the study was our inability to use 
Clonidine in per kg body weight basis.

This double blinded randomized controlled study showed 
that Clonidine premedication 200µg when given an hour 
before general anaesthesia causes reduction in incidence 
of post operative nausea and vomiting as compared to 
Placebo without significant side effects.
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