ORIGINAL ARTICLE

Ondansetron Versus Combined
Dexamethasone and Metoclopramide In
Prevention of Nausea and Vomiting After
Laparoscopic Cholecystectomy
Ahmed Waqas, Shahzad Ahmed Qasmi, Muhammad Amir Mian, Ahmed Raza,
Rana Hassan, Ameer Yasir Zaid

ABSTRACT
Objective

To compare the efficacy of combined metoclopramide and dexamethasone with ondansetron
i n p r e v e n t i n g n a u s e a a n d v o m i t i n g a ft e r l a p a r o s c o p i c c h o l e c y s t e c t o m y.

Study design

Randomized controlled trial.

Place &
Duration of
study

Surgical Unit I Combined Military Hospital Rawalpindi, from 1st June 2010 to 3rd January
2011.

Methodology

A total of 120 patients were observed for 24 hours after elective laparoscopic cholecystectomy
for nausea and vomiting and divided into two groups of 60 patients each. Nausea and vomiting
was rated by the patients according to a three point scale (0=no nausea and vomiting, 1=
nausea, 2= retching or vomiting).

Results

Early postoperative nausea and vomiting was not present in 31 (51.7%) patients of group
I and 40 (66.7%) of group II (score = 0). In 11 (18.3%) patients of group I and 12 (20.0%)
of group II only nausea was present (score = 1), while 18 (30.0%) patients in group I and
8 (13.3%) in group II scored 2.
The late postoperative nausea and vomiting was not present in 21 (35.0%) patients in group
I and 37 (61.7%) in group II (score = 0). In 28 (46.7%) patients in group I and 22 (36.7%)
in group II nausea was present (score = 1) while 11 (18.3%) patients of group I and 1 (1.7%)
in group II scored 2.

Conclusion

Ondansetron was effective as compared to combined metoclopramide and dexamethasone
i n p r e v e n t i o n o f p o s t - l a pa r o s c o p i c c h o l e c y s t e c t o m y n a u s e a a n d v o m i t i n g .
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INTRODUCTION:
Nausea and vomiting occur frequently in patients
undergoing surgical procedures under general
anesthesia.1 The overall incidence of postoperative
nausea and vomiting (PONV) has been difficult to

Correspondence:

assess, as its etiology is multifactorial and there is
seldom only one trigger stimulus.2 The important risk
factors for the development of PONV are female sex,
young age, a history of postoperative nausea and
vomiting, non-smoking and long duration of
anesthesia.3,4 Incidence of PONV is highest in thyroid
surgery and laparoscopy.5,6
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Laparoscopic cholecystectomy for the treatment of
cholelithiasis is popular amongst surgeons as well
as patients due to its associated advantages, which
includes a short hospital stay. 7 However high
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incidences of PONV (53%-72%) have been reported
after laparoscopic cholecystectomy. 6 Prolonged
PONV may result in dehydration and electrolyte
imbalance, increased risk of pulmonary aspiration
of gastric contents and may trigger cardiorespiratory
reflexes, opening of the sutures and wound
d e h i s c e n c e . 8 T h e e t i o l o g y o f P O N V a ft e r
laparoscopic cholecystectomy is not entirely
understood. Therefore, it has been recommended
that routine antiemetic prophylaxis should be
considered for these high-risk patients.9

duration of surgery, laparoscopic gases, laparoscopic
pressures and intravenous fluid therapy (for 24
hours) were standardized. Same team of surgeons
and anesthetists carried out the operations. After
operation, patients were transported to postoperative
recovery unit (PORU). All postoperative episodes
of nausea and vomiting (including retching),
occurring within the first 24 hours were recorded 04
hourly except during sleep. This was done by
questioning the patients and by spontaneous
complaints of the patients.

Currently used antiemetics for prevention of PONV
include antiserotinin agents such as ondansetron
and granisetron, metoclopramide and
dexamethasone. 1 0 The dexamethasone and
metoclopramide combination was used earlier for
major gynecological surgery.11 This study compared
the efficacy of combined metoclopramide and
dexamethasone with ondansetron in prevention of
post-laparoscopic cholecystectomy nausea and
vomiting.

Nausea and vomiting were rated by the patients
according to a three point scale (0 = no nausea and
vomiting, 1 = nausea, 2 = vomiting). The minimum
as well as maximum (worst) score during each time
frame for each symptom was recorded and analyzed.
Patients who experienced both nausea and vomiting
were included in the vomiting category as about half
of the patients with nausea suffer also from vomiting.
The proportion of patients with vomiting and without
n a u s e a i s u s u a l l y 2 % a n d v e r y s m all. 1 2

METHODOLOGY:
This randomized controlled trial was conducted in
Surgical Unit I, Combined Military Hospital,
Rawalpindi from 1st June 2010 to 3rd January 2011.
Patients with American Society of Anesthetists (ASA)
physical status I and II scheduled for elective
laparoscopic surgery of both genders, aged 18 to
75 year and patients scheduled to be hospitalized
for at least 24 hours after the surgery were included.
Patients receiving drugs with known antiemetic
activity within 24 hours of surgery, experiencing
nausea and vomiting 24 hours before surgery, who
needed nasogastric tube before, during and after
operation, having known allergy to metoclopramide
and other dopamine and serotonin receptor
antagonists like neuroleptics, with history of motion
sickness, who suffered difficult endotracheal
intubation at the induction of anesthesia and who
received preoperative and postoperative opioid
a n a l g e s i c s , w e r e e x c l u d e d f r o m s t u d y.

Efficacy of study drugs was defined as ability to
prevent completely nausea and vomiting associated
with laparoscopic cholecystectomy, within first 24
hours of the surgery. Nausea and vomiting during
postoperative hours 0-06 was termed early PONV
and in hours 7-24 was called late PONV. Nausea
and vomiting throughout the 24 hours of observation
period was termed overall frequency. Complete
response was taken as no nausea and vomiting
throughout the 24 hours of observation period and
no need for rescue antiemetics. Rescue antiemetics
were the drugs used to treat nausea and vomiting
occurring from 0 to 24 hours postoperatively.

After fulfilling inclusion criteria and written informed
consent, a total of 120 patients were randomly
divided into group I and II. Each group comprised
of 60 patients. One minute before the induction of
anesthesia, Group I received intravenous (I/V)
metoclopramide 10 mg and dexamethasone 8 mg.
Group II received I/V ondansetron 4 mg. The identity
of drugs under study was blinded from the patients
and the anesthetists during the surgery and the
paramedical staff who gave rescue antiemetics and
other medicines to the patients postoperatively.
Variables like technique and duration of anesthesia,
60

Data was entered into computer program SPSS
version 10 and analyzed. Mean and standard
deviation were calculated for age. Frequency and
percentage were calculated for sex, frequency of
early and late PONV and 24 hours of observation
period. Chi Square test was applied on frequency
of early and late PONV, 24 hours of observation
period and consumption of rescue antiemetics for
significance. P value of =0.05 was considered as
significant
RESULTS:
Out of 120 patients, three patients were excluded
from the study for being converted from laparoscopic
cholecystectomy to open cholecystectomy because
of severe inflammation, difficult dissection and hazy
anatomy of Calot’s triangle. Patients had a mean
age of 44.58±14.67 year in group I and 44.13±13.39
year in group II. In group I, out of 60 patients 45
(75%) were females and 15 (25%) males.
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In group II there were 50 (88.33%) females and 10
(11.66%) males.

Table-IV: Comparison of Utilization Of Rescue
Antiemetics

Table-I: Comparison of Frequency of Early Post
Laparoscopic Cholecystectomy Nausea and Vomiting

Groups

S c o r e s
Groups

0

1

2

Group I
(n=60)

31
(51.7%)

11
(18.3%)

18
(30.0%)

40
(66.7%)

12
(20.0%)

8
(13.3%)

Group II
(n=60)

1

2

Group I

21

28

11

Group II

37

22

1

0.03

Overall, group II drug was again better in preventing
nausea and vomiting than its rival drugs in group I
(lower scores 1 and 2 - table III). Use of rescue
antiemetics was also noticeably lower in group II as
compared to group I (table IV). Majority of group
II patients (51.7%) neither suffered from PONV nor
needed any rescue antiemetics throughout the 24
hours of observation period (complete response table V).
Table-III: Comparison of Frequency of Overall Post
Laparoscopic Cholecystectomy Nausea and Vomiting
S c o r e s
Groups

0

1

2

Group I

11

26

23

Group II

29

22

9

34

26

Group II

51

15

Table-V: Comparison of Complete Response

P value

0

Group I

P value

0.04

0.03

Table-II: Comparison of Frequency of Late Post
Laparoscopic Cholecystectomy Nausea and Vomiting

Groups

Given (%)

P value

Better prevention of early postoperative vomiting
(lower score 2) was achieved in group II. Moreover,
majority of group II patients showed no nausea and
vomiting in early observational time frame (higher
score 0). On the other hand, early anti-nausea
effect in group II was marginally better than group
I (table I). Observations in the late time frame upheld
the superiority of group II for vomiting (lower score
2) and absence of nausea and vomiting altogether
(higher score 0). Converse to early time frame
observation, group II patients also suffered
considerably less nausea than group I patients
(table II).

S c o r e s

Not given (%)

P value
0.01

Groups

Yes (%)

No (%)

Group I

11

49

Group II

31

29

P value

0.001

DISCUSSION:
For measuring nausea and vomiting a visual
analogue scale (VAS) (0–10 or 0–100), an 11-point
numeric rating scale (NRS) (0–10), or a verbal rating
scale (VRS) (none, mild, moderate, severe) may be.
chosen.13 All the rating scales have certain limitations,
such as the transversal of sensation into another
dimension. 13 Therefore it was decided to use the
VRS based upon three points instead of four, so that
it can be more comprehendible for study population.
It was shown that dexamethasone was most effective
when administered at the time of induction of
anesthesia then at the end.14,15 As for ondansetron,
it was suggested that in operative procedures lasting
more than 2 hours, it might be more relevant to
administer the drug towards the end of the surgery
as the half-life of ondansetron is approximately 3.54 hours in adults.16-18 Since the mean duration of the
procedure in this study was about an hour, the timing
of antiemetic administration would not have affected
the outcome. Therefore drugs were administered at
the time of induction of anesthesia.
This study showed that ondansetron has better anti
vomiting effects than antinausea effects in early
periods of observation, correlating with a quantitative
systemic review done in 2001.19 Frequency of early
nausea for combined metoclopramide and
dexamethasone group in this study was 18% which
is comparable with an important randomized doubleblind multicentre trial.20
Ondansetron was also markedly better in preventing
vomiting (2% patients with vomiting versus 18%
patients) and marginally better in preventing nausea
(37% patients with nausea versus 47% patients) as
compared to combined metoclopramide and
dexamethasone which is again consistent with other
trials. 1 9 , 2 1 Prominent late antinausea effect of
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combined metoclopramide and dexamethasone
(47% patients with nausea versus 37% patients)
was probably due to presence of dexamethasone
which is known for pronounced antiemetic efficacy
in late postoperative period. 16,22 Late vomiting in
group I occurred in 18% patients which is quite high
to 7.3% of international data. Same increase in the
incidence of nausea and vomiting occurred in a
study by Wallenborn et al.20
Overall frequency of nausea was significantly more
in group I as compared to group II while overall
frequency of vomiting was roughly one half in group
II as compared to group I. This study showed that
ondansetron was better in preventing vomiting than
nausea which is again consistent with international
literature. 19-21,23 Utilization of rescue antiemetics
was three times more in group I as compared to
group II. This was also reported in other studies. 24
Degree of complete response was approximately
1.5 times more in group II (50% of group patients
showed complete response) than group I (18% of
group patients showed complete response) and
statistically significant. Complete response rates of
64% were found for ondansetron in one study25 and
50% in another one. The study could not justify the
hypothesis that there might be a beneficial effect if
dexamethasone is combined with metoclopramide.21
CONCLUSIONS:
Ondansetron was more effective as compared to
combined metoclopramide and dexamethasone, in
the prevention of post-laparoscopic cholecystectomy
nausea and vomiting.

4.

Islam S, Jain. PN. Post-operative nausea
and vomiting(PONV): A review article. Indian
J Anaesth. 2004:254-8.

5.

Vari A, Gazzanelli S, Cavallaro G, De Toma
G, Tarquini S, Guerra C, et al. Post-operative
nausea and vomiting (PONV) after thyroid
surgery: a prospective, randomized study
comparing totally intravenous versus
inhalational anesthetics. Am Surg.
2010;76:325-8.

6.

Koivuranta M, Läärä E, Ryhänen P.
A n t i e m e t i c e ff i c a c y o f p r o p h y l a c t i c
ondansetron
in
laparoscopic
cholecystectomy. Anaesthesia. 1996; 51:
52-5.

7.

Lai ECH, Yang GPC, Tang CN, Yih PCL,
Chan OCY, Li MKW. Prospective randomized
comparative study of single incision
laparoscopic cholecystectomy versus
conventional four-port laparoscopic
cholecystectomy. Am J Surg. 2011; 202:
254-8.

8.

Ti n s l e y M H , B a r o n e C P. P r e v e n t i n g
postoperative nausea and vomiting. refresh
your knowledge of how to recognize and
respond to this common complication. Plast
Surg Nurs. 2012;32:106-11.

9.

White PF, Watcha MF. Postoperative nausea
and vomiting: prophylaxis versus treatment.
Anesth Anal. 1999;89:1337-9.

10.

Huang JC, Shieh JP, Tang CS, Tzeng JI,
Chu KS, Wang JJ. Low-dose dexamethasone
effectively prevents postoperative nausea
and vomiting after ambulatory laparoscopic
surgery. Can J Anesth. 2001;48:973-7.

11.

Eberhart L, Seeling W, Morin A, Vogt N,
Georgieff M. Droperidol and dimenhydrinate
alone or in combination for prevention of
postoperative nausea and vomiting. AINS.
2001;36:290-5.

12.

Stadler M, Bardiau F, Seidel L, Albert A,
Boogaerts JG. Difference in risk factors for
postoperative nausea and vomiting.
Anesthesiology. 2003;98:46-52.

13.

Boogaerts J, Vanacker E, Seidel L, Albert
A, Bardiau F. Assessment of postoperative
nausea using a visual analogue scale.

REFERENCES:
1.

2.

3.

62

Blitz JD, Haile M, Kline R, Franco L,
Didehvar S, Pachter HL, et al. A randomized
double blind study to evaluate efficacy of
palonosetron with dexamethasone versus
palonosetron alone for prevention of
postoperative and postdischarge nausea
and vomiting in subjects undergoing
laparoscopic surgeries with high emetogenic
risk. Am J Ther. 2012;19:324-9.
Jokela R. Prevention of Postoperative
Nausea and Vomiting: Studies on Different
Antiemetics, Their Combinations and Dosing
Regimens: Dissertation University of
Helsinki. 2003.
Apfel CC, Roewer N. Risk factors for nausea
and vomiting after general anesthesia: fiction
and facts. Anaesthestist. 2000;49:629-42.

Journal of Surgery Pakistan (International) 18 (2) April - June 2013

Ahmed Waqas, Shahzad Ahmed Qasmi, Muhammad Amir Mian, Ahmed Raza, Rana Hassan,
Ameer Yasir Zaid
Acta Anaesthesiol Scand. 2000;44:470-4.
14.

Bhattarai B, Shrestha S, Singh J.
Comparison of ondansetron and combination
of ondansetron and dexamethasone as a
prophylaxis for postoperative nausea and
vomiting in adults undergoing elective
laparoscopic surgery. J Emerg Trauma
Shock. 2011;4:168-72.

15.

Wang J, Ho S, Tzeng J, Tang C. The effect
of timing of dxamethasone administration
on its efficacy as a prophylactic antiemetic
for postoperative nausea and vomiting.
Anaesth Anal. 2000;91:186-94.

16.

17.

Subramaniam B, Madan R, Sadhasivam S,
Sennaraj B, Tamilselvan P, Rajeshwari S, et
al. Dexamethasone is a cost effective
alternative to ondansetron in preventing
PONV after paediatric strabismus repair. Br
J Anaesth. 2001;86:84-9.
Tramer M. A rational approach to the control
of postoperative nausea and vomiting:
evidence from systematic reviews. Part II.
Recommendations for prevention and
treatment, and research agenda. Acta
Anaesthesiol Scand. 2001;45:14-9.

18.

J o s l y n A F. O n d a n s e t r o n , c l i n i c a l
development for postoperative nausea and
vomiting: current studies and future
directions. Anesthesia. 1994;49:34-7.

19.

Tramer MR, Reynolds DJM, Moore RA,
McQuay HJ. Efficacy, dose-response, and
safety of ondansetron in prevention of
postoperative nausea and vomiting: a
quantitative systematic review of randomized
placebo-controlled trials. Anesthesiology.
1997;87:1277-89.

20.

Wallenborn J, Gelbrich G, Bulst D, Behrends
K, Wallenborn H, Rohrbach A, et al.
Prevention of postoperative nausea and
vomiting by metoclopramide combined with
dexamethasone: randomised double blind
multicentre trial. Br Med J.
2006;333(7563):324.

21.

Henzi I, Walder B, Tramer M.
Metoclopramide in the prevention of
postoperative nausea and vomiting: a
quantitative systematic review of
randomized, placebo-controlled studies. Br

J Anaesth. 1999;83:761-71.
22.

Pan PH, Lee SC, Harris LC. Antiemetic
prophylaxis for postdischarge nausea and
vomiting and impact on functional quality of
living during recovery in patients with high
emetic risks: a prospective, randomized,
double-blind comparison of two prophylactic
antiemetic regimens. Anesth Anal.
2008;107:429-38.

23.

Habib AS, Keifer JC, Borel CO, White WD,
Gan TJ. A comparison of the combination
of aprepitant and dexamethasone versus
the combination of ondansetron and
dexamethasone for the prevention of
postoperative nausea and vomiting in
patients undergoing craniotomy. Anesth Anal.
2011;112:813-8.

24.

Tramer M, Reynolds D, Stoner N, Moore R,
McQuay H. Efficacy of 5-HT3 receptor
antagonists in radiotherapy-induced nausea
and vomiting: a quantitative systematic
review. Europ J Cancer. 1998;34:1836-44.

25.

Korttila K, Clergue F, Leeser J, Feiss P,
Olthoff D, Payeur Michel C, et al. Intravenous
dolasetron and ondansetron in prevention
of postoperative nausea and vomiting: a
multicenter, double blind, placebo controlled
s t u d y. A c t a A n a e s t h e s i o l S c a n d .
1997;41:914-22.

Journal of Surgery Pakistan (International) 18 (2) April - June 2013

63

