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Purpose: To determine the efficacy of ondansetron and droperidol, alone and in combination, administered for
prophylaxis of postoperative nausea and vomiting (PONV) in women undergoing general anesthesia for out-
patient gynecological laparoscopy.
Methods: Following Institutional Ethics Board approval and patient consent, 160 female out- patients scheduled
for laparoscopy were randomly allotted in a double-blind fashion to receive: i) saline (placebo), ii) 4 mg
ondansetron, iii) 1.25 mg droperidol, or iv) 4 mg ondansetron and 1.25 mg droperidol combination intravenously
on induction. Following a standardized general anesthesia, patients were interviewed and assessed for PONV at
various times.
Results: During the first 24 hr after surgery, the incidence of PONV in the placebo group was 71%. This was
reduced to 61% with droperidol alone (P = 0.334), to 46% with ondansetron alone (P = 0.027), and to 23%
with the combination group (P < 0.001). A statistically significant difference was observed between combination
and droperidol (P < 0.001) and between combination and ondansetron (P = 0.036). There were fewer requests
for rescue medication from the combination group (7.7%) than from the ondansetron and placebo groups.
Conclusion: The results of this study suggest that the combination of 4 mg ondansetron and 1.25 mg droperi-
dol is more efficacious as a prophylactic anti-emetic than either agent alone during the 24 hr post-surgery. This
additive effect may be due to the different mechanisms of action of ondansetron and droperidol.

Objectif : Déterminer l’efficacité de l’ondansétron et du dropéridol, seuls ou combinés, administrés comme pro-
phylaxie des nausées et vomissements postopératoires (NVPO) chez des patientes sous anesthésie générale lors
d’une laparoscopie gynécologique en clinique externe.
Méthode : Après avoir obtenu l’autorisation du Comité d’éthique médicale et le consentement des patientes,
on a procédé à l’étude de 160 femmes, réparties au hasard en double aveugle, qui ont reçu avant la laparoscopie
ambulatoire prévue : i) une solution salée (placebo), ii) 4 mg d’ondansétron, iii) 1,25 mg de dropéridol, ou iv) une
combinaison intraveineuse de 4 mg d’ondansétron et de 1,25 mg de dropéridol à l’induction de l’anesthésie.
Après l’anesthésie générale standard, les patientes ont été interrogées sur les NVPO à différents temps. 
Résultats : Pendant les 24 premières heures postopératoires, l’incidence des NVPO ont été de 71 % dans le
groupe placebo. Cette incidence a été réduite à 61% avec de dropéridol employé seul (P = 0,334), à 46 % avec
l’ondansétron seul (P = 0,027) et à 23 % avec la combinaison des deux médicaments (P < 0,001). Une dif-
férence statistiquement différente a été observée entre la combinaison et le dropéridol (P < 0,001) et entre la
combinaison et l’ondansétron (P = 0,036). On enregistre moins de demandes de médication de rattrapage
provenant des patientes qui ont reçu la combinaison de médicaments (7,7 %) que de celles qui ont reçu l’on-
dansétron ou le placebo.
Conclusion : Les résultats de l’étude suggèrent que la combinaison de 4 mg d’ondansétron et de 1,25 mg de
dropéridol est plus efficace comme prophylaxie antiémétique que chacun des médicaments utilisés seuls pendant
les 24 premières heures postopératoires. Cet effet additionnel pourrait être attribué aux différents mécanismes
d’action de l’ondansétron et du dropéridol.
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AUSEA, the sensation of the urge to
vomit, and vomiting or emesis, the invol-
untary expulsion of gastric contents, are
common postoperative complications fol-

lowing general anesthesia.1 One of the highest inci-
dences of postoperative nausea and vomiting (PONV)
occurs after gynecological laparoscopy, ranging from
approximately 40 - 77%.2 Postoperative nausea and
vomiting predisposes patients to increased pain, bleed-
ing, dehydration, electrolyte imbalance and retarda-
tion in wound healing, as well as being the principle
source of prolonged discharge and unplanned postop-
erative hospital admission.3 It is not surprising that
PONV following outpatient gynecological surgery has
been considered more debilitating than the surgery
itself by patients4 and needs to be addressed further as
emphasized by Stockall with research comparing new
vs old anti-emetic therapies.5

It is believed that anti-emetic agents act on the
chemoreceptor trigger zone (CTZ) located in the area
postrema which contains abundant receptors of vari-
ous classes (e.g. dopaminergic, muscarinic, opioid,
serotonergic3).

6 Once the anti-emetic agent blocks its
specific class of receptors, signaling from the CTZ to
the emetic centre is hindered and PONV is reduced.7

For prophylaxis of PONV during outpatient gyneco-
logical laparoscopy under general anesthesia, two of the
most commonly used anti-emetics are ondansetron, a
serotonin hydroxytryptamine (HT) receptor antagonist
highly specific for the 5HT3 receptor class,8 and
droperidol, primarily a dopamine2 receptor antagonist6

with minor effects on the histamine receptor.9

However, both ondansetron and droperidol have limit-
ed efficacy in decreasing the incidence of PONV.
Ondansetron lowers the PONV incidence range to 20
to 45 %10–12 and only has minor transient side
effects.13,14 Droperidol lowers the PONV incidence
range to 22 to 60%15,16 and is associated with sedation,
hypotension, and extrapyramidal reactions.1 7

The many causes of PONV may be better addressed
by antagonizing more than one class of receptors
through the use of a combination of anti-emetic drugs.
Some benefits of combination anti-emetic use include
reduced side effects and toxicity of each anti-emetic
agent, and increased efficacy by providing various
mechanisms of action.1 4

The use of combination anti-emetic therapy was first
used and is now prevalent in the oncology literature.
Although there are differences between chemotherapy-
induced and anesthesia-induced nausea and vomiting,
there are similarities in their basic mechanism6 involving the
CTZ and emetic centre. Therefore the wealth of knowl-
edge from the oncology literature cannot be ignored.

The present double-blind study was designed to
appraise prospectively the efficacy of ondansetron and
droperidol, alone and in combination, administered for
prophylaxis of PONV in women undergoing general
anesthesia for outpatient gynecological laparoscopy.

Methods
Following Institutional Review Board approval, and
after explaining the nature of the study, written
informed consent was obtained from 160 ASA physical
status I-III female outpatients scheduled to undergo
elective laparoscopic gynecological procedures under
general anesthesia. Female outpatients between the ages
of 16 and 65 yr were eligible. Exclusion criteria were
laboratory or clinical evidence of cardiovascular, hema-
tologic, pulmonary, renal, hepatic, neurological or
endocrine abnormalities, pregnancy, morbid obesity
(those who were more than 25% above ideal body
weight), a history of substance abuse, anti-emetic or
psychoactive medication within 24 hr before surgery,
previous allergic reactions to serotonin antagonists, and
the need for a nasogastric tube postoperatively. To iden-
tify patients with a predisposition to PONV, patients
were asked about previous anesthetic experiences,
motion sickness, and menstrual cycle patterns.1 8

Upon consent, each patient was randomized to one
of four intravenous treatment categories: i) saline, ii) 4
mg ondansetron, iii) l.25 mg droperidol, and iv) the
combination of 4 mg ondansetron and 1.25 mg
droperidol. All four medications were diluted to a final
volume of 4 ml with normal saline and were adminis-
tered upon induction of anesthesia. Each of these
therapy medications was prepared by either the oper-
ating room pharmacist (not otherwise involved in the
study) or by the research coordinator, and presented
to the attending anesthesiologist in a numbered
syringe which correlated with the patients study num-
ber. In this way, the anesthesiologist, study investiga-
tor, patient, operating room attendants, and recovery
room nurses, were all blinded to the identity of the
prophylactic treatment.

All patients received a standardized anesthetic tech-
nique (Table II) consisting of 1.25 - 4.0 mg·kg– 1

propofol iv with or without 1-3 mg midazolam iv for
anesthesia induction. Nitrous oxide 70% in oxygen,
isoflurane (0.5 - 1.0%) and/or enflurane were used for
maintenance. Intraoperative opioids included 50 -
350 µg fentanyl iv or 1.0 - 1.5 mg alfentanil iv.
Muscle relaxants that were permitted in the study con-
sisted of 1.25 - 2.50 mg·kg– 1 succinylcholine iv, 1.0 -
3.0 mg d-tubocurarine iv, 1.0 - 7.0 mg vecuronium
iv, and 0.20 - 0.45 atracurium mg·kg–1 iv. Reversal
agents entailed 1.0 - 5.0 mg neostigmine iv, and/or
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1.5 - 3.0 mg edrophonium iv, 0.6 - 2.0 mg atropine
iv, and 0.2 - 0.6 mg glycopyrrolate iv. Postoperative
opioids were codeine, morphine, meperidine.

After surgery, the time of recovery room arrival was
recorded. The anesthesiologists and PACU nurses
were instructed to treat nausea and pain as needed to
ensure patient comfort. Consequently, the patient was
assessed by the study investigator for nausea, vomit-
ing, need for anti-emetic medication, and overall sat-
isfaction (determined by patient responses to how
they perceived themselves to be), through verbal
responses at various time intervals: 30, 90, 150, 210
min after recovery room arrival. After 24 hr, a tele-
phone follow-up was also conducted to examine the
patient’s condition subsequent to discharge. At each
of these evaluations, the patient’s complaints of nau-
sea, vomiting, retching, pain, and drowsiness were all
measured using a visual analog scale (VAS) during
hospital stay and for the telephone interview, the
patients complaints were measured by incidence. The
VAS score was indicated by the patient on a 10 cm
unmarked line with the extremes being “none” and
“worst ever”. At any time during the hospital stay, if
the patient felt any nausea and/or experienced any
vomiting, a “rescue” anti-emetic treatment could be
requested and was administered by one of the super-
vising nurses. The patient was previously informed at
time of consent of the availability of “rescue” anti-
emetic treatment upon request. The “rescue” medica-
tion administered was either 25 mg dimenhydrinate iv
or 5 to l0 mg metoclopramide iv, and in one case, 4
mg ondansetron iv, according to the anesthesiolo-
gist’s instructions.

Upon completion of the study, each patient’s
record was grouped with others belonging to the same
prophylactic treatment. The data were analyzed with
GraphPad Prism (GraphPad Software Inc., San Diego,
CA) computer program using analysis of variance and
P2. Where a difference between groups was found in
the analysis of variance, Bonferroni corrections were
used to isolate the group(s) producing the difference
and to avoid error of multiple comparisons. P values <
0.05 were considered statistically significant. Only fol-
lowing data analysis was the code broken to reduce
bias. Comparisons were made among the hospital stay,
post-discharge, and the combined hospital stay and
post-discharge periods. PONV data was analyzed
based on first incidence of PONV so each patient is
only counted once. The use of rescue medication only
occurs after first incidence of PONV and does not
affect the results.

In determining the number of patients required to
be in each study group, the dichotomous outcome

technique represented in “Experimental Design” by
Cochran & Cox (Wiley, 1950) was used. Since in the
absence of any anti-emetic treatment, the incidence of
PONV after gynecological surgery can be as high as
around 70 %,12,19 it was calculated that in order to
decrease this incidence by 50%, 33 participants in each
group would be required. This power test of signifi-
cance was at the 5% level with a probability of 90%.

Results
There were eight study patients (two from the place-
bo group, three from the ondansetron group, two
from the droperidol group, and one from the combi-
nation group) excluded from the study because they
were inadvertently given thiopentol for induction of
anesthesia. Thiopentol has been known to cause post-
operative nausea and vomiting.2 0 Three study patients
(one in the droperidol group, one in the ondansetron
group, and one in the combination group) were
admitted due to surgical complications unrelated to
the study. Retching scores were combined with the
vomiting scores. No differences in demographic data
among the four treatment groups in regards to age,
height, weight, history of PONV after previous gener-
al anesthesia, duration of anesthesia, and history of
motion sickness were found (Table I). There were also
no differences among study groups in administration
of midazolam, opioids given intraoperatively and post-
operatively, all known to have anti-emetic or emetic
properties. However, the combination group did
receive more nitrous oxide 70% than the other groups
(Table II) which may lead to increased PONV.1 The
length of hospital stay was not recorded as it would
have been influenced primarily by our institution’s dis-
charge criteria and not to PONV.

During hospital stay, all three pharmacologically
treated groups (droperidol, ondansetron, and combina-
tion) were more effective than placebo in preventing
PONV (P = 0.006, P = 0.028, P < 0.001) (Figure 1).
When comparing the treatment groups amongst them-
selves, the combination group fared better than
ondansetron alone (P = 0.026) and decreased PONV
was seen from the combination group relative to
droperidol alone but the difference was not significant
(P = 0.093). No significant difference was also found
between the ondansetron and droperidol groups (P =
0.569). When nausea and vomiting data were separat-
ed, the postoperative nausea results remained similar
but no significant differences were found among the
pharmacologically treated groups when only postoper-
ative vomiting data were considered.

When both hospital stay and post-discharge data
are considered (the 24 hr time period) the combina-
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tion group fared better than the ondansetron, droperi-
dol, and placebo groups (P < 0.04, P < 0.001, P <
0.001). However, during the same 24 hr period, the
group receiving droperidol alone no longer exhibited
greater efficacy from placebo (P = 0.334) (Figure 2).
Again, no difference is seen between the single anti-
emetic droperidol and ondansetron groups (P =
0.206). Postoperative nausea data reflected these

results while postoperative vomiting data showed sig-
nificant differences between the combination and
placebo groups.

The VAS scores representing the severity of
patients’ pain showed no difference among the
groups. The VAS scores for drowsiness were higher for
the group receiving droperidol alone (P = 0.0009).
The VAS scores for nausea were higher for the place-
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TABLE I Patient demographic data

Placebo Droperidol Ondansetron Combination P

n 38 38 37 39 0.5686
Age (yr) 33.8 ± 7.8 31.6 ± 6.9 33.1 ± 5.0 32.9 ± 7.1 0.2946
Height (cm) 162.1 ± 5.6 162.0 ± 6.4 161.0 ± 6.4 163.9 ± 7.9 0.3697
Weight (kg) 6.3 ± 12.8 63.2 ± 12.8 60.5 ± 11.8 62.6 ± 11.4 0.3697
Previous General 32 26 31 31 0.2964
Anesthetic

History of PONV 12 14 13 10 0.7302
History of 10 13 14 19 0.2306
Motion Sickness

Duration of 60 ± 21 60 ± 24 59 ± 27 60 ± 28 0.9467
Anesthesia (min)
Day of Menstrual 16 ± 8 17 ± 17 14 ± 9 18 ± 14 0.7296
cycle

Data expressed as mean ± standard deviation, or number of patients (n)

TABLE II Anesthetics and opioids used intraoperatively and postoperatively

Placebo Droperidol Ondansetron Combination P

Anesthetics
Induction agents

Propofol 100 (38) 100 (38) 100 (37) 100 (39) 1.0000
Midazolam 74 (28) 82 (31) 76 (28) 72 (28) 0.7723

Maintenance agents
Nitrous oxide 70% 84 (32) 89 (34) 97 (36) 100 (39) 0.0303
Enflurane 16 (6) 29 (11) 22 (8) 31 (12) 0.3962
Isoflurane 82 (31) 61 (23) 76 (28) 64 (25) 0.1516

Muscle relaxant 61 (23) 61 (23) 73 (27) 44 (17) 0.0753
Reversal agents 87 (33) 82 (31) 89 (33) 92 (36) 0.5411
Opioids
Intraoperative 100 (38) 100 (38) 100 (37) 100 (39) 1.0000 
Postoperative 79 (30) 74 (28) 81 (30) 67 (26) 0.4708

Data expressed as percentage of patients (number)

TABLE III Incidence of PONV and of rescue medication administration during various time periods

Placebo Droperidol Ondansetron Combination P

n 38 38 37 39
Hospital Stay 63 (24) 32 (12) 38 (14) 15 (6) 0.0002
(3.5 hr)
Post-discharge 32 (12) 46 (17) 31 (11) 13 (5) 0.0625
Total 24 hr Period 71 (27) 61 (23) 46 (17) 23 (9) 0.0002
Need of Rescue 26 (10) 16 (6) 30 (11) 8 (3) 0.0625
Medication

Data expressed as percentage of patients (number)



bo group but all the scores were very low. The com-
bination group needed less rescue medication than the
other groups but this difference was not significant
(Table III). The proportion of patients experiencing
minor side effects during the 24 hr period after
administration of study medications included shiver-
ing, headache, and dizziness, were noted but did not
differ among the groups.

The occurrence of pain did not differ among the
study groups in incidence or severity as a dose of fen-
tanyl (50 - 350 µg) was given during surgery followed
by a dose of morphine (2 - 20 mg) postoperatively.
Similarly, the incidence of drowsiness was high in all
groups equally. There was no difference in patient’s
overall well-being scores (rated on a scale of poor,
moderate, and comfortable).

During the post-discharge period, the combination
group experienced less PONV compared to droperi-
dol or placebo groups (P < 0.01, P = 0.04), and there
was a trend toward a difference with ondansetron
alone (P = 0.052) (Table III). However, when nausea
and vomiting data are considered separately, the com-
bination group showed less of an increase than
droperidol (P = 0.0015, P = 0.0174 for nausea and
vomiting respectively).

Discussion
The present study demonstrated superior efficacy of the
combination of 4 mg ondansetron iv and 1.25 mg
droperidol iv with either anti-emetic alone or placebo
during the 24 hr period post-surgery when given pro-
phylactically to women undergoing gynecologic
laparoscopy. Study patients in the combined anti-emet-
ic group also had fewer requests for “rescue” medica-
tion during their hospital stay and at home. Of the
handful of studies that have examined the ondansetron
and droperidol anti-emetic combination, one found
better efficacy in preventing PONV by the combination
compared with, either anti-emetic alone,21 droperidol
alone,1 5efficacy only in preventing postoperative nausea
(PON),2 2 or no significance when compared with
droperidol alone for postoperative vomiting (POV).8

Unfortunately, many of these studies lacked one or
more of the recommended three arms of postoperative
anti-emetic trials (placebo, test drug, and control
drug),2 3or used two doses of droperidol,2 1which made
it difficult to interpret the results.

The droperidol group fared better than the placebo
group during hospital stay. However, a large post-dis-
charge increase in incidence of PONV (46%) (Table
III) resulted in a lack of efficacy of the droperidol
group in the 24 hr study period compared with place-
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FIGURE 1 * P < 0.05 compared with placebo, † P < 0.05 com-
pared with combination.
Incidence of PONV during hospital stay (3.5 hr). More placebo-
grouped women had PONV than patients in the other three study
groups (droperidol, ondansetron, and combination) (P = 0.006, P
= 0.028, P < 0.001). The combination group of ondansetron and
droperidol also had significantly less PONV than ondansetron
alone (P = 0.026) and a trend toward less PONV than droperidol
alone (P = 0.093). 

FIGURE 2 * P < 0.05 compared with placebo, † P < 0.05 com-
pared with combination.
Incidence of PONV during the first 24 hr after recovery room
arrival. More placebo- grouped women had PONV than patients
in the ondansetron, and ondansetron with droperidol study
groups (P = 0.027, P < 0.01). The combination group of
ondansetron and droperidol also had significantly less PONV than
either of the anti-emetic drugs alone (ondansetron or droperidol)
(P = 0.036, P < 0.01).



bo (P = 0.334). A similar result had been previously
found in a well executed study by Cohen et al.24 A
likely reason for the lack of efficacy of droperidol over
longer periods of time is its elimination half-life of
approximately two hours.2 5 Droperidols quick onset
of action may also account for its similar efficacy when
compared to the combination group in the first 3.5 hr
(P = 0.093). Ondansetron, on the other hand, has a
half-life of approximately 3.4 hr.26 Therefore, the cou-
pling of the longer duration of action of ondansetron
with the quicker onset of action of droperidol makes
these two drugs an attractive anti-emetic combination.

Equivalent efficacy was seen between the
ondansetron and droperidol groups in reducing
PONV in outpatients. Similar results have also been
found by Fortney et al.17 and Tang et al.16 There was
also a lack of difference in adverse effects (e.g. shiver-
ing, headache, dizziness probably due to the general
anesthetic agents) among the four study groups
except that the group receiving 1.25 mg droperidol
alone experienced more severe drowsiness (which may
have delayed discharge) as is expected for droperidol.
The combination group did not experience such
severe drowsiness. However, the widely held concern
over adverse reactions from droperidol is only associ-
ated with doses higher than 2.5 mg,1, 27 and Tramer et
al. did not find that droperidol was limited by adverse
reactions at all.2 8 The 4 mg dose of ondansetron was
chosen as it is considered the optimal dose for pro-
phylaxis of PONV.29,30 The lack of difference in
requests for “rescue” medication between placebo and
each of the anti-emetic drug groups alone emphasizes
the need for an alternative to single dose single anti-
emetic therapy for the prophylaxis of PONV - combi-
nation anti-emetic therapy.

Many factors are involved in triggering PONV.
Some patient-related factors include age, sex, obesity,
previous PONV, and motion sickness,3 1 all of which
were evenly spread throughout the four treatment
groups (Table I). The type of surgery, gynecological
laparoscopy, and anesthetic technique were also stan-
dardized (Table II) and the duration of surgery did not
vary amongst the study groups. The anesthetic tech-
nique was chosen to minimize PONV. Less PONV in
the combination group may be expected if significantly
more nitrous oxide 70% was not used in this group and
compared to the other groups. Other factors affecting
incidence of PONV are the use of propofol, midazolam,
and opioid analgesics. Propofol, compared with other
anesthetics, has been suggested to have anti-emetic
effect3 2 and was therefore used for all study patients.
Midazolam is another anesthetic agent that reduces per-
sistent PONV33 but its use did not vary among the

study groups. The use of opioid analgesics (e.g. mor-
phine and codeine in this study) is needed to control
postoperative pain but they also increase the incidence
of PONV1,34,35 especially in outpatients who become
mobile more quickly.3 6The use of opioid analgesics did
not vary among the study groups (Table II). However,
one solution to minimize morphine-induced emesis is
through the use of a patient-controlled analgesia (PCA)
device which can deliver the optimum amount of mor-
phine, as excessive doses of opioids result in opioid-
induced emesis.3 6 Nonsteroidal anti-inflammatory
drugs may also have a role in drug-induced emesis.

In conclusion, we found that 4 mg ondansetron
and/or 1.25 mg droperidol administered intravenously
during induction of anesthesia reduced the frequency of
PONV during the first 3.5 hr of the study (hospital
stay). Only 4 mg ondansetron alone or the combination
of 4 mg ondansetron and 1.25 mg droperidol reduced
the frequency of PONV during the 24 hr study period.
Moreover, the combination of 4 mg ondansetron and
1.25 mg droperidol further attenuated this incidence
when compared to 4 mg ondansetron alone (during
both 3.5 hr and 24 hr post-surgery) or 1.25 mg
droperidol alone (during the 24 hr post-surgery). In
the present study, the anti-emetic properties of
ondansetron and droperidol appear to be additive due
to their antagonistic action at different receptor types
and their distinct half-lives. Further studies in combina-
tion anti-emetic therapy could include multiple doses of
the combination. Recently, Warrick et al. used 4 mg
ondansetron and 1.25 mg droperidol in combination
prior to induction followed by a second dose of the
combination dose for home. This treatment did not
appear to alter the incidence of PONV over the 24 hr
period. However, this lack of improvement may be
related to the timing of the second dose rather than the
efficacy of multiple doses.37
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