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ORIGINAL ARTICLE

Effect of ondansetron in preventing postoperative nausea and vomiting
under different conditions of general anesthesia: A preliminary,
randomized, controlled study

DENGXIN ZHANG1, ZHIYUN SHEN1, JIE YOU1, XIAOLIAN ZHU1 & QI-FENG TANG2

1Department of Anesthesiology, Fourth Affiliated Hospital of Soochow University, Wuxi, P.R, China, and
2Department of Anesthesiology, Suzhou BenQ Medical Center, Nanjing Medical University, Suzhou, P.R, China

Abstract
Methods. Two hundred and forty patients were randomly allocated into six groups: Group I, anesthesia was maintained with
sevoflurane; Group II, anesthesia was maintained with sevoflurane and 8 mg of ondansetron; Group III, anesthesia was
maintained with propofol; Group IV, anesthesia was maintained with propofol and 8 mg of ondansetron; Group V, anesthesia
was maintained with sevoflurane and propofol; Group VI, anesthesia was maintained with sevoflurane combined with propofol
and 8 mg of ondansetron.
Results. We found that the incidence of vomiting was lower in group II (17.5%), group IV (7.5%), and group VI (10%)
compared with group I (55%), group III (27.5%), and group V (30%), respectively (P < 0.05). The incidence of vomiting was
also lower in group III (27.5%) and group V (30%) when compared with group I (55%) (P < 0.05). The incidence of nausea
was 55% in group I, 42.5% in group II, 30% in group III, 27.5% in group IV, 30% in group V, and 30% in group VI. Groups III
and V had a lower incidence of nausea than group I (P < 0.05).
Conclusions. We conclude that compared with sevoflurane anesthesia alone, anesthesia with either propofol alone or propofol
combinedwith sevofluraneresulted ina reduced incidenceofvomitingandnauseaduring thefirst24hafter surgery.Administration
of ondansetron effectively reduced the incidence of vomiting but not that of nausea for all three types of general anesthesia.

Key words: general anesthesia, nausea, ondansetron, vomiting

Introduction

Postoperative nausea and vomiting (PONV) are the
most common and distressing complications after
anesthesia and surgery, and may lead to serious post-
operative complications (1–5). The overall incidence
of PONV has been reported to be between 20% and
30%, but can increase up to 80% in patients with
several risk factors for PONV, such as sex, non-
smoking, prior history of motion sickness or PONV,
and the use of postoperative opioids (1,2,6–9). Ondan-
setron, a selective 5-HT3 receptor antagonist, is
effective in the prevention and treatment of PONV
(8–12). Propofol is associated with a low incidence of
postoperative nausea and vomiting compared with

inhaled anesthetics (7). Jokela and colleagues found
that compared with either propofol or sevoflurane
alone the combination of sevoflurane and ondansetron
resulted in a reduced incidence of PONV during a
24-h study period (13). These authors did not observe
an effect of ondansetron in preventing postoperative
nausea and vomiting using propofol as general anes-
thesia or sevoflurane combined with propofol. We
hypothesized that ondansetron plays different roles
in preventing postoperative nausea and vomiting
under different conditions of general anesthesia.
Here, we designed a preliminary randomized con-
trolled study to observe the effects of ondansetron
on the prevention of postoperative nausea and vomit-
ing under different conditions of general anesthesia.
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Materials and methods

Patient population

Two hundred and forty patients, aged 25 to 45 years, of
American Society of Anesthesiologists (ASA) class I or
II, scheduled for elective gynecologic laparoscopy with
general anesthesia were enrolled. Exclusion criteria
included: body weight exceeding 20% of ideal body
weight (on the basis of body mass index recom-
mended); impaired kidney or liver function; or a his-
tory of chronic cough, smoking, retching/vomiting or
moderate to severe nausea 24 h before anesthesia, or
chronic nausea or vomiting or upper respiratory tract
infection during the previous 2 weeks. One of us (D.Z.)
decided whether a patient should be included in the
present study according to the inclusion and exclusion
criteria. The allocation sequences were sealed up in a
set of sealed envelopes, and the observers as well as all
the patients involved were blinded. The Ethics Com-
mittee of the Fourth Affiliated Hospital of Soochow
University approved the protocol, and informed
written consents were obtained from all patients.

Anesthesia

Phenobarbital sodium 0.1 g and atropine 0.5 mg were
injected intramuscularly 30 min before anesthesia. In
the operating room, venous access to the median
cubital vein was established with an 18-gauge can-
nula. The vertical distance between the drip bottle
and the venous access was 1 meter in all patients.
Electrocardiogram, non-invasive blood pressure, and
pulse oximeter were applied throughout the surgery.
Patients were left undisturbed for more than one

minute. Then, patients received intravenously
anesthesia induction in the following sequence of
injections: propofol (10 mg/mL; AstraZeneca Co.,
Caponago, Italy) 2 mg/kg, fentanyl (50 mg/mL; Renfu
Co., Wuhan, Hubei, China) 5 mg/kg, and vecuronium
0.1 mg/kg. While maintaining anesthesia, the tidal
volume was regulated to keep the end tidal CO2 pres-
sure in the range of 30–35 mmHg. Following intuba-
tion, inhalation anesthesia was maintained with O2,
1.5 L/min, sevoflurane of 2–3 vol%, and intravenous
anesthesia was maintained with propofol, 10 mg/kg/h.
Two hundred and forty patients requiring general
anesthesia were randomly allocated into six groups:
Group I, in which anesthesia was maintained with
sevoflurane; Group II, in which anesthesia was main-
tainedwith sevoflurane and 8mg of ondansetron (Qilu
Pharm, Sandong, China); Group III, in which anes-
thesiawasmaintainedwithpropofol;GroupIV, inwhich
anesthesia was maintained with propofol and 8 mg of
ondansetron; Group V, in which anesthesia was main-
tained with sevoflurane and propofol; and Group VI, in

which anesthesia was maintained with sevoflurane
combined with propofol and 8 mg of ondansetron.
Ondansetron was administered intravenously for
30 min before the end of surgery in groups II, IV, and
VI. Placebo was administered in groups I, III and V.
All episodes of PONV were recorded through direct

questioning by one anesthesiologist unaware of the type
of medications given to the patients or by complaints
from patients during five study periods within the first
24 h after surgery: 0–4 h, 4–8 h, 8–12 h, 12–16 h, and
16–24 h. Vomiting was defined as either vomiting
(expulsion of stomach contents) or retching (an invol-
untary attempt to vomit but not productive as regards
stomach contents). Nausea was defined as a subjectively
unpleasant sensation associated with awareness of the
urge to vomit. The adverse effects of 5-HT3 antagonists
such as headache and dizziness were assessed as well.

Statistics

Data are expressed as mean ± SD, number, propor-
tion, or percentage. Statistical analysis was performed
by Statistical Product for Social Sciences (SPSS)
software 13.0 (SPSS Corp�, Chicago, IL, USA).
The frequencies of vomiting and nausea and the
proportions of ASA class were compared using
chi-square test or Fisher exact test with Bonferroni
correction. One-way analysis of variance was used
to compare the age, weight, duration of surgery,
and fentanyl consumption among the six groups.
P < 0.05 was considered statistically significant.

Results

Patient characteristics

All patients completed the study. There were no sta-
tistically significant differences between the six groups
of patients with regard to age, weight, ASA class,
duration of surgery, or fentanyl consumption (Table I).

Incidence of vomiting during the first 24 h after surgery

The incidence of vomiting was lower in groups II
(17.5%), IV (7.5%), and VI (10%) compared with
groups I (55%), III (27.5%), and V (30%), respec-
tively (P < 0.05). The incidence of vomiting was also
significantly lower in groups III (27.5%) and V (30%)
when compared with group I (55%) at 24 h after
surgery (P < 0.05). There were no differences with
regard to incidence of vomiting between groups II, IV,
and VI (Table II).

Incidence of nausea during the first 24 h after surgery

The incidence of nausea during the first 24 h after
surgery was 55% in group I, 42.5% in group II, 30%
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in group III, 27.5% in group IV, 30% in group V, and
30% in group VI. Groups III and V had a lower
incidence of nausea than group I (P < 0.05). No
statistically significant difference was noted in inci-
dence of nausea in groups II, IV, and VI. The same
was true regarding incidence of nausea when com-
paring group II versus group I, group IV versus group
III, and group VI versus group V (Table III).

Discussion

We found that sevoflurane anesthesia had a higher
incidence of vomiting and nausea than propofol anes-
thesia or sevoflurane combined with propofol anes-
thesia. Ondansetron was more effective in reducing
the incidence of vomiting than in reducing the inci-
dence of nausea during the first 24 h in patients

subjected to gynecologic laparoscopy. Various under-
lying mechanisms of vomiting and nausea have been
proposed, but without a definite conclusion (14).
A number of factors, including age, gender, obesity,
prior history of motion sickness or PONV, non-smok-
ing, surgical procedure and duration, use of postop-
erative opioids, and ambulation, have been associated
with an increased incidence of PONV (2).
Although use of ondansetron (4 or 8 mg) has been

recommended for preventing PONV, the meta-
analysis by Tramer and colleagues suggested that a
dose of ondansetron of 8 mg was optimal for prevention
of PONV (15). Therefore, we chose this dose in our
study. Our results demonstrated that it was effective in
decreasing the incidence of vomiting during the first
24 h after surgery, which is comparable with a previous

Table II. Incidence of vomiting during the first 24 h after surgery.

Group I (n = 40) II (n = 40) III (n = 40) IV (n = 40) V (n = 40) VI (n = 40)

0–4 h 18 (45) 6 (15) 9 (22.5) 2 (5) 9 (22.5) 4 (10)

4–8 h 12 (30) 5 (12.5) 6 (15) 3 (7.5) 6 (15) 3 (7.5)

8–12 h 10 (25) 3 (7.5) 5 (12.5) 2 (5) 6 (15) 2 (5)

12–16 h 9 (22.5) 2 (5) 5 (12.5) 0 4 (10) 1 (2.5)

16–24 h 6 (15) 2 (5) 2 (5) 0 2 (5) 1 (2.5)

0–24 h (total) 22 (55) 7 (17.5)a 11 (27.5)b 3 (7.5)a 12 (30)b 4 (10)a

Data are expressed as number (percentage).
a P < 0.05, group II versus group I, group IV versus group III, and group VI versus group V.
b P < 0.05, group III versus group I, group V versus group I.

Table I. Demographic data and clinical characteristics.

Group I (n = 40) II (n = 40) III (n = 40) IV (n = 40) V (n = 40) VI (n = 40)

Age (year) 37 ± 7 37 ± 7 38 ± 6 36 ± 8 36 ± 8 37 ± 6

Weight (kg) 65 ± 13 64 ± 12 65 ± 12 65 ± 11 65 ± 11 67 ± 13

ASA Class (I/II) 22/18 21/19 24/16 23/17 22/18 23/17

Duration of surgery (min) 42 ± 6 40 ± 10 40 ± 8 40 ± 10 39 ± 6 42 ± 5

Fentanyl consumption (mg) 286 ± 55 291 ± 51 299 ± 60 284 ± 64 292 ± 67 290 ± 59

Values are mean ± SD. There was no significant difference with regard to demographics in the six groups.

Table III. Incidence of nausea during the first 24 h after surgery.

Group I (n = 40) II (n = 40) III (n = 40) IV (n = 40) V (n = 40) VI (n = 40)

0–4 h 22 (55) 16 (40) 12 (30) 11 (27.5) 12 (30) 11 (27.5)

4–8 h 21 (52.5) 15 (37.5) 6 (15) 6 (15) 12 (30) 9 (22.5)

8–12 h 18 (45) 14 (35) 5 (12.5) 6 (15) 5 (12.5) 6 (15)

12–16 h 14 (35) 13 (32.5) 5 (12.5) 2 (5) 4 (10) 6 (15)

16–24 h 13 (32.5) 13 (32.5) 2 (5) 2 (5) 4 (10) 4 (10)

0–24 h (total) 22 (55) 17 (42.5) 12 (30)a 11 (27.5) 12 (30)a 12 (30)

Data are expressed as number (percentage).
a P < 0.05, group III versus group I, group V versus group I.
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report of ondansetron use for prevention of PONV (8).
Ondansetron was administered at the end of surgery
based on the results of Tang’s study. They found that
ondansetron administered immediately before the end of
surgery was most efficacious in preventing postoperative
nausea and vomiting in out-patient laparoscopy (16).
Our results also demonstrated that, compared with

sevoflurane anesthesia alone, either propofol or the
combined administration of sevoflurane and propofol
contributed to a lower incidence of vomiting and
nausea during the first 24 h after surgery. Propofol
has been associated with a low incidence of postop-
erative nausea and vomiting compared with inhaled
anesthetics (7). Jokela reported that the propofol
group received larger doses of fentanyl (13), but in
our study there was no difference of fentanyl con-
sumption between the different patient groups. It
might be that the duration of surgery was shorter in
our study than in Jokela’s study. Furthermore, ondan-
setron was more effective in preventing vomiting than
it was with regard to nausea. This finding is consistent
with results by Jokela et al. (13) and Tramer et al.
(15), who reported a dose-dependent antiemetic
effect of ondansetron. The half-life of ondansetron
was 3.5 h to 4.5 h, so the blood concentration of
ondansetron could restrain vomiting but not inhibit
nausea in 24 h after a single intravenous injection.
There are two major limitations relevant when inter-

preting the results of the present study. First, there are
only six groups in our study, and we only examined
sevoflurane anesthesia and propofol anesthesia, as well
as anesthesia with the combined administration of sevo-
flurane and propofol rather than inhalation anesthetics.
Second, we compared the efficacy of ondansetron at
doses used in previous studies because the ideal doses
were unknown at the time of study commencement.
Further studies are therefore needed to determine
relevant doses of ondansetron to prevent PONV.
In conclusion, when comparing anesthesia condi-

tions involving propofol or propofol combined with
sevoflurane, it was apparent that sevoflurane anesthesia
alone inducedmore PONV.Ondansetron was effective
in reducing the incidence of vomiting but not that of
nausea after all three types of general anesthesia.
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