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Two hundred adults undergoing laparoscopic chole- 
cystectomy were enrolled in a prospectively random- 
ized, double-blind investigation comparing ondanse- 
tron, 4 mg (Group 0) with the combination of 
droperidol, 0.625 mg, and metoclopramide, 10 mg 
(Group DM). Antiemetic drugs were administered in- 
travenously (IV) after induction of general anesthesia 
(propofol, desflurane). Moderate or severe nausea in 
the postanesthesia care unit was treated with the cross- 
over drug, i.e., ondansetron for patients in Group DM 
or droperidol plus metoclopramide for patients in 
Group 0. Data were analyzed using t-tests and 2 anal- 
yses, with P < 0.05 considered statistically significant. 
The groups were similar with respect to gender, age, 

weight, duration of surgery, number receiving intraop- 
erative atropine or ephedrine, number admitted over- 
night, and time to discharge home. Of 102 patients in 
Group 0,44 required antiemetics in the postanesthesia 
care unit, compared with 24 of 98 patients in Group DM 
(P < 0.01). One patient (in Group DM) was admitted for 
persistent nausea. In conclusion, droperidol 0.625 mg 
IV in combination with metoclopramide 10 mg IV was 
more effective in preventing postoperative nausea than 
was ondansetron 4 mg IV in patients undergoing lapa- 
roscopic cholecystectomy, with no difference in the 
time to discharge. 

(Anesth Analg 1996;83:1081-3) 

P ostoperative nausea and vomiting (PONV) are 
unpleasant for the patient and may delay dis- 
charge from the ambulatory surgery unit or re- 

sult in unexpected overnight hospitalization after 
laparoscopic cholecystectomy. Ondansetron, a selec- 
tive serotonin subtype 3 (5-HT,) antagonist, is the first 
of a new class of antiemetic drugs recently introduced 
into practice. This study compared the efficacy of on- 
dansetron with that of a commonly used combination 
of older antiemetics, droperidol and metoclopramide, 
in preventing nausea after laparoscopic cholecystec- 
tomy. Since patients may become sedated after 
droperidol and metoclopramide, to keep the investi- 
gation double-blind, antiemetic drugs were adminis- 
tered after induction of general anesthesia. 

Methods 
With approval of the hospital’s Human Subjects Com- 
mittee and written, informed consent, 215 patients 
scheduled for laparoscopic cholecystectomy were en- 
rolled in a randomized, double-blind cross-over 
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study. Patients were sedated preoperatively with in- 
travenous (IV) midazolam (l-2 mg) and fentanyl(50- 
100 pg). General anesthesia was induced with propo- 
fol (1.5-2.5 mg/kg) and vecuronium (0.1 mg/kg). 
Immediately after tracheal intubation, patients re- 
ceived two 2-mL IV injections, either droperidol 
0.625 mg plus metoclopramide 10 mg (Group DM) or 
ondansetron 4 mg plus saline (Group 0). Antiemetic 
drug preparation and randomization were performed 
by an unblinded research pharmacist, using a com- 
puter program to assign patient treatment blocks of 
four from a published table of random numbers (1); 
physicians and patients were blinded to the identity 
of antiemetics. Anesthesia was maintained with 
desflurane-air-oxygen and additional fentanyl and ve- 
curonium. Intraoperative bradycardia (heart rate < 
50 bpm) or hypotension (systolic blood pressure < 
90 mm Hg) were treated with atropine, 0.4 mg IV, or 
ephedrine, 5-10 mg IV, respectively, at the discretion 
of the anesthesiologist. Ketorolac 30 mg IV was ad- 
ministered during skin closure. Neuromuscular block 
was reversed with glycopyrrolate (0.6-1.0 mg) and 
neostigmine (3.0-5.0 mg) IV prior to extubation of the 
trachea. Postoperative pain was treated with IV fent- 
any1 or morphine, as needed. Moderate or severe nau- 
sea or vomiting in the postanesthesia care unit 
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Table 1. Patient Data 

Group DM 
Group 0 (droperidol plus 

(ondansetron) metoclopramide) 

n (M/F) 
Age (yr) 
Weight (kg) 
Surgery time 

(min) 
Intraoperative 

fentanyl (pg) 
Intraoperative 

atropine (n) 
Intraoperative 

ephedrine (n) 
Rescue 

antiemetic (n) 
Narcotic in 

postanesthesia 
care unit (n) 

Admitted 
overnight (n) 

Discharge 
time (min) 
(same day 
only) 

102 (12/90) 
43 2 13 
78 5 21 
75 2 28 

244 + 84 

5 

14 

44 

87 

54 

293 t 118 

98 (16/82) 
44 -c 14 
77 -c 21 
80 +- 33 

242 5 94 

4 

20 

24* 

73 

50 

288 -c 99 

Values are numbers of patients or means + SD. 
*lJ = 0.005. 

(PACU) was treated with previously prepared cross- 
over drugs, i.e., ondansetron plus saline for patients in 
Group DM or droperidol plus metoclopramide for 
patients in Group 0. Patients, investigators, and 
PACU nurses were all blinded to the identity of the 
intraoperative and cross-over antiemetics. Data were 
analyzed using t-tests and 2 analyses, with P < 0.05 
considered statistically significant. 

Results 
Fifteen patients required conversion to open cholecys- 
tectomy and therefore were eliminated from the 
study; thus, 200 patients completed the protocol and 
are included in the following analysis. The groups 
were similar with respect to gender, age, weight, du- 
ration of surgery, intraoperative fentanyl dose, num- 
ber receiving intraoperative atropine or ephedrine, 
number admitted to hospital overnight, and time to 
discharge home (for patients not admitted overnight) 
(Table 1). Of the 102 patients in Group 0,44 required 
antiemetic treatment in the PACU, compared with 24 
of the 98 patients in Group DM (P < 0.01). Pain 
medication was requested by 87 patients in Group 0 
vs 73 patients in Group DM (P = 0.06). Of patients 
admitted overnight, only one (in Group DM) was 
admitted specifically for persistent PONV. 

Discussion 
Nausea and vomiting are a significant problem in the 
postoperative period (2). Despite receiving propofol, 
which has been shown to have significant antiemetic 
properties (3,4), as well as either ondansetron or 
droperidol plus metoclopramide, 34% of the patients 
in the present study had moderate or severe nausea in 
the PACU, although only one patient was admitted to 
the hospital solely for persistent nausea. 

While ondansetron may represent “a major advance 
in the management of chemotherapy-induced emesis” 
(5), its role in the prevention of PONV is less well 
established. In pediatric surgery, most published stud- 
ies have found ondansetron to be more effective than 
placebo (6 -lo), droperidol (6,9), or metoclopramide 
(6,7) in preventing PONV, although one study found 
no difference between ondansetron and droperidol in 
emesis or time to discharge after pediatric strabismus 
repair (11). In adult gynecologic surgery, Leeser and 
Lip (12), Kenny et al. (13), and McKenzie et al. (14) 
found ondansetron to be superior to placebo in pre- 
venting PONV. In comparison with other antiemetics, 
though, the efficacy of ondansetron in gynecologic 
surgery is less clear: Grond et al. (15) found droperidol 
(2.5 mg IV) to be better than ondansetron (8 mg IV) in 
preventing PONV, although droperidol-treated pa- 
tients were slower to recover from anesthesia, while 
Desilva et al. (16) found ondansetron not as effective 
as droperidol or perphenazine in preventing PONV in 
women undergoing abdominal hysterectomy. In one 
small study of ambulatory adults, ondansetron was no 
better than placebo (17). 

There are no published studies comparing ondan- 
setron with the combination of metoclopramide and 
droperidol. In pediatric strabismus surgery, Kymer et 
al. (18) found this combination (metoclopramide and 
droperidol) to be highly effective compared with pla- 
cebo or either droperidol or metoclopramide alone. In 
a recent study of multimodal analgesia for ambulatory 
laparoscopic cholecystectomy, Michaloliakou et al. 
(19) used both metoclopramide and droperidol in all 
patients. 

The difference in cost of the antiemetic drugs used 
in this study is substantial. The current (April 1996) 
pharmacy acquisition cost for a 4-mg vial of ondanse- 
tron is $15.95, while a 5-mg vial of droperidol is $0.37 
and a lo-mg vial of metoclopramide is $0.27. Phar- 
macy charges for these drugs are several times the 
acquisition costs. 

Although we cannot exclude the possibility that a 
larger dose of ondansetron could have been more 
effective in preventing PONV in our patient popula- 
tion, a single 4-mg IV dose of ondansetron was highly 
effective in women undergoing ambulatory gynecol- 
ogy surgery in the study of McKenzie et al. (14). In 
pediatric patients, Watcha et al. (10) found 50 pg/kg 
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IV ondansetron (a dose comparable to ours) to be as 
effective as 100 &kg. 

The decision to admit patients to a hospital over- 
night after laparoscopic cholecystectomy was at the 
discretion of the surgeon. The decision was usually 
based on nonmedical concerns, e.g., insurance reim- 
bursement or home support systems. One patient (in 
Group DM) who had expected to go home on the day 
of surgery was admitted for persistent PONV; with 
bed rest and intravenous hydration, she recovered 
fully and was discharged the next day. 

In conclusion, droperidol 0.625 mg IV in combina- 
tion with metoclopramide 10 mg IV was more effec- 
tive in preventing PONV than was ondansetron 4 mg 
IV in patients undergoing laparoscopic cholecystec- 
tomy. There were no differences in the numbers of 
patients admitted to the hospital or in time to 
discharge. 

We are indebted to Robert 0. Manning, GlaxoWellcome, Inc., for 
providing ondansetron; to Kathleen Benfell, Rl’h, and the Investi- 
gational Drug Service of the Brigham and Women’s Hospital for 
preparing the drugs used in this study; and to Mary Aebischer for 
secretarial support. 
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