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INTRODUCTION

	 Incidence of nausea and vomiting after laparo-
scopic cholecystectomy (LC) is high. These symptoms 
bear negative impact on patient satisfaction and may 
prolong hospital stay and pharmacologic requirements. 
The diseases of gall bladder are common in many 
parts of the world. Globally, cholelithiasis or gall-stones 
affect an estimated 10-15% of the adults and is more 

common in women1. LC has become the gold standard 
surgical treatment for gall-stones which is increasingly 
performed electively. LC is increasingly being performed 
globally and the total cases of gallbladder removal has 
surged more than 20% over the previous two decades2. 
The primary reason may be increased experience with 
learning LC and increased availability of diagnostic and 
surgical equipment all over the world. Advantages of 
LC are rapid recovery, shorter stay in the hospital and 
shorter time to resumption of daily activities.3

	 One of the most common down side of the laparo-
scopic cholecystectomy is a relatively higher incidence 
of PONV which is estimated to occur in about 53-70% 
of postoperative patients. The mechanism cited are 
many, including accumulation of gas with pressure on 
the Vagus nerve which may stimulate the brain vomit-
ing centre. Other than this, stimulation in the pharynx, 
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gastric distention, anaesthetic agents, severe pain, use 
of opioid analgesics, very early ambulation and psy-
chological factors4. Persistent and refractory PONV can 
cause dehydration, imbalances of the electrolytes and 
acid base, aspiration of gastric contents and disruption 
of the wound.5,6

	 Factors responsible for PONV after LC are pos-
itive history of PONV in previous surgeries, patients 
who experience motion sickness commonly, female 
gender and younger age7. Other contributing factors 
are obesity, prolonged preoperative fasting, recent food 
intake, longer anaesthesia duration and depth, CO2 
retention, rough handling, type of surgery and number 
of visitations after surgery.8,9

	 Despite the tremendous advancements in surgical 
and anaesthetic techniques, one out of three patients 
still experience PONV and it affects patient satisfaction 
because recovery from surgery is closely related to 
patient satisfaction and lower levels of distress10. The 
commonest anti-emetics are 5HT3 antagonists which 
include Ondansetron and Granisetron11. Other antiemet-
ics are anti-cholinergics, dopamine receptor antago-
nists and antihistamines with significant side effects. 
Metoclopramide is a well-known antiemetic, which is 
commonly used in PONV.12 Our objective in this paper 
was to compare the efficacy of these commonly used 
antiemetics, namely metoclopramide and ondansetron 
in a randomised manner. It will help and strengthen the 
evidence base and identify the agent most beneficial 
for PONV.

MATERIAL AND METHODS
	 This was a prospective randomised non-blind 
study from the Anaesthesiology department at Khyber 
Teaching Hospital, Peshawar, Pakistan from April 2015 
to December 2015. Two treatment arms were created, 
Group A for Ondansetron and Group B for Metoclopr-
amide. Sample size for each group was 60 patients. All 
patients undergoing laparoscopic cholecystectomy for 
gallstones between age 20 to 65 years irrespective of 
their gender and good  American Society of Anaesthe-
siologist (ASA) class (I & II) were included. Patients with 
a history of intake of anti-emetics or emetogenic drugs 
during the previous 24 hours were excluded. Similarly, 
uremic patients (BUN > 65 mg/dL), BMI > 29 and 
diabetic patients were also excluded from the study.
	 Informed consent was received from all patients 
at inclusion. After complete history, detailed physical ex-
amination and relevant anaesthesia fitness examination, 
random assignment was done by lottery method. Group 
A patients received intravenous 4 mg of ondansetron 
and group B patients received 10 mg metoclopramide 
at the time of induction of anaesthesia.
	 For induction of anaesthesia propofol (2 mg/kg) 
was used while atracurium bromide (0.5 mg/kg). Intra-
venous ketorolac (30 mg) was used as analgesic. All 
the laparoscopic cholecystectomies were conducted by 

the same consultant laparoscopic surgeon. All patients 
were closely monitored every 30 minutes to determine 
the efficacy of the drug in the form of PONV. Patient 
demographics, clinical parameters such as weight, 
height, comorbids, operation time and the occurrence 
of PONV was noted.
	 Data analysis was done with SPSS version 22.0. 
Quantitative variables were represented using mean ± 
standard deviations. Chi-square test was performed to 
determine any association with peri-operative factors. 
Mann-Whitney U test was used to determine group dif-
ferences. P-values of <0.05 were considered significant. 
Efficacy was stratified among age, gender and duration 
of surgery to see the effect modifiers.
RESULTS
	 The overall mean age was 43.42 ± 10.8 years with 
37 (30.8%) males and 83 (69.2%) females in a ratio of 
1 to 2.24. Overall mean weight was 77.08 ± 9.05 Kg. 
Mean age in group A was 43.5 ± 10.8 years while it was 
43.2 ± 10.9 years. Similarly, mean weight in group A 
was 76.5 ± 9.3 Kg while it was 77.6 ± 8.8 Kg.
	 Overall 49 (40.8%) patients reported PONV, where 
26 (53.09%) reported early PONV (with first 4 hours) 
while the remaining 24 (48.9%) of PONV occurred 
during the latter 20 hours (4-24 hours). In group A, 16 
(26.7%) patients reported PONV where 8 (13.3%) were 
during the initial 4 hours postop and the remaining 8 
(13.3%) episodes occurred during the latter 20 hours 
after surgery. In group B, 33 (55.0%) patients reported 
PONV where 18 (30.0%) episodes occurred in first 4 
hours after surgery while the remaining 16 (26.7%) ep-
isodes were observed in 4-24-hour period after surgery.
	 The most common drug side effect note for the 
entire study population was headache which was noted 
in 10 (8.3%) patients. This was followed in frequency 
by dizziness (9, 7.5%), tachycardia and palpitations (8, 
6.7%) and hypotension (6, 5.0%).
	 A Chi-squared test performed for treatment group 
versus the incidence of PONV showed that PONV in 
group A was 13.3% while in group B it was 27.5% of the 
total episodes of PONV with a significant association of 
PONV with group B (p = 0.002). Early PONV episodes 
occurred in higher proportion in group B than group 
A (15% group B versus 6.7% in group A, p = 0.027). 
However, late PONV episodes were not significant for 
any treatment group (6.7% in group A versus 13.3% in 
group B, p = 0.068).
	 A Mann-Whitney U test was performed for be-
tween group differences in terms of PONV and drug 
side effects. Distribution of PONV for group A and B 
were not similar as assessed by visual inspection. 
Significant between group difference was noted for 
incidence of PONV as well as side effects. Statistics of 
the Mann-Whitney U test as shown in Table 1.
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DISCUSSION
	 LC is currently the gold standard procedure for 
symptomatic gallstones. Its advantages include less 
invasive procedure, smaller scar, decreased postoper-
ative pain, less postoperative pulmonary complications, 
reduced incidence of postoperative ileus, short hospital 
stay and early mobilisation. The disadvantages include 
hemorrhage due to injury to major blood vessels, 
injury to the abdominal viscera, bile leak and injury to 
the common bile duct (CBD) and PONV. Incidence of 
PONV is reported to be in the range of 53-70% and it 
significantly affect patient satisfaction.13,14

	 In this study, we controlled for the confounding 
factors especially age, obesity, higher ASA class, and 
postoperative pain. Similar anaesthetic agents were 
used in all patients with identical pneumoperitoneum 
pressure. Confounding effects of age and gender 
were reduced using matched pairs in terms of age and 
gender groups. Polati et al15 and Rusthoven et al9 have 
adopted similar approach in their studies where they 
matched age and gender groups for the two treatment 
arms. Similarly, the above-mentioned studies have 
shown similar age and gender composition for the study 
groups.

	 In our study, group A, 51% patients were operated 
in 60-120 minutes, 36% patients were operated in 46-60 
minutes, and 13% in 30-45 minutes. In group B, 53% 
patients were operated within 60-120 minutes, 32% in 
46-60 minutes, and 15% in 30-45 minutes. The study by 
Cox F et al16 has shown similar results in Ondansetron 
group where 38% patients were operated in 46-60 min-
utes, and 16% patients were operated in 30-45 minutes. 
Similarly, the other same study has reported that 58% 
patients were operated in 60-120 minutes and 14% in 
30-45 minutes for the Metoclopramide group.17

	 The incidence of PONV in our study is similar to 
the one reported by studies of Rusthoven et al9, and Po-
lati et al15. In a meta-analysis, Helmers JH18 has shown 
that four milligrams of Ondansetron is clearly beneficial 
as compared to metoclopramide in alleviating PONV 
and patients treated with 4 mg dose of Ondansetron 
consequently respond with higher satisfaction scores. 
Diemunsch et al17 in a trial comparing metoclopramide 
with Ondansetron has shown that the latter is more ef-
fective in complete control of PONV, though others have 
stated that it may control nausea but not vomiting within 
the first 24 hours after surgery. On the other hand, Helm-
ers18 and associates have shown that more effective 
control of PONV can be achieved by using higher doses 
of Ondansetron. They used 8 mg of ondansetron at the 
time of induction and noted a significant reduction of 
PONV (0.001). Khalil and co-workers19 have shown even 
a higher efficacy with the combination of ondansetron 
and promethazine with a reduction to below 30% in the 
combination arm. Al-Ansari et al20 in a double-blinded 
trial has shown that metoclopramide and ondansetron 
are equally effective for PONV and either can be used 
to achieve a significant reduction in these symptoms 
(p = 0.14).

CONCLUSION

	 Ondansetron is favoured because of its safety and 
tolerability and higher efficacy. The use of ondansetron 
at the time of induction is recommended.

LIMITATIONS

	 The limitations of our study are its smaller sample 
size and single centre experience. Large, multicentre 
double blinded studies are required to answer the 
conflicting questions raised by several small trials.

Table 1: Statistics of the Mann-Whitney U test

Tx Group n Mean Rank Sum of Rank Z score P value
PONV Ondansetron 60 69.00 4140.00 -3.14 0.002

Metoclopramide 60 52.00 3120.00

Early Ondansetron 60 65.50 3930.00 -2.21 0.027

Metoclopramide 60 55.50 3330.00

Late Ondansetron 60 64.50 3870.00 -1.82 0.069

Metoclopramide 60 56.50 3390.00

Headache Ondansetron 60 61.50 3690.00 -0.66 0.511

Metoclopramide 60 59.50 3570.00

Hypotension Ondansetron 60 63.50 3810.00 -2.50 0.012

Metoclopramide 60 57.50 3450.00

Dizziness Ondansetron 60 64.00 3840.00 -2.42 0.016

Metoclopramide 60 57.00 3420.00

Tachycardia Ondansetron 60 64.50 3870.00 -2.91 0.004

Metoclopramide 60 56.50 3390.00
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