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Granisetron reduces the 
incidence and severity 
of nausea and vomiting 
after laparoscopic 
cholecystectomy 

Yoshitaka Fujii MD, 
Hiroyoshi Tanaka MD, 
Hidenori Toyooka ivm* 

Purpose: Postoperative nausea and vomiting (PONV) are commonly observed undesirable consequences of 
laparoscopic cholecystectomy. This study was undertaken to compare granisetron, a selective 5-hydroxytrypta- 
mine type 3 receptor antagonist, with droperidol for reducing the incidence and severity of PONV after laparo- 
scopic cholecTstectomy. 
Me thods :  Eighty pat;ents, aged 25-65 yr, scheduled for elective laparoscopic cholecystectomy were enrolled in 
a randomized, double-blinded investigation and assigned to one of three treatment regimens: placebo (saline), 
1.25 mg droperidol (approximately 25 Hg'kg P) or 3 mg granisetron (approximately 60/~g.kg f). The study drugs 
were administered ~v immediately before the induction of anaesthesia. A standard general anaesthetic technique 
was employed throughout. Nausea, vomiting and safety assessments were performed continuously during the 
first 24 hr after anaesthesia. 
Results: The incidence of PONV was 46% with placebo, 41% with droperidol and 15% with granisetron 
(P<0.05: overall X:' test). Four patients who had received placebo and two who had received droperidol 
required another rescue antiemetic, compared with none who had received granisetron (P<0.05). Adverse 
events postoperatively were not different among the groups. 
Conc lus ion :  Granisetron is more effective than droperidol and placebo for reducing the incidence and severi- 
ty of PONV after taparoscopic cholecystectomy. 

Ob jec t i f  : Les naus~es et vomissement postop~ratoires (NVPO) sont des complications frEquentes de la chol~- 
cystectomie par laparoscople. Cette &ude visait ~ comparer le granisetron, un antagoniste sElectif type de la 5- 
hydroxytriptamine, au dropEndol administrE pour diminuer I'incidence et la gravitE des NVPO apr& une 
chol&ystectomie par laparoscop~e, 
M & h o d e s  : Quatre-vingt patients, ~.gEs de 25 5 65 ans, programm& pour une chol&ystectomie par laparo- 
scopie ont &E recrutEs pour cette Etude alEatoire, en double aveugle et assignEs 5 un des trois r~gimes suivants: 
placebo (sol. phys.) drop&tdol 1,25 mg (environ 25/Jg-kg ~) et granisetron 3 mg (environ 60/~g.k-i). Les mEdica- 
ments ont ~tE administr~s iv imm~diatement avant I'induction de I'anesthEsie. Une technique anesth6sique stan- 
dardis& Etait toujours utilisEe. Une Evaluation des nausEes, vomissements et des paramEtres de sEcuritE Etait 
effectu~e continuellement pendant 24 h apr& I'anesthEsie. 
Rb.sultats : I'incidence des NVPO a EtE 46% avec le placebo, 41% avec le drop&idol et 15% avec le 
granisetron (P<O,05, test du X~). Quatre des patients ayant re~u le placebo et deux te drop&idol ont eu besoin 
d'un anti~mEtique de sauvetage, comparativement 5 ceux qui avaient re~u le granisetron (P<0,05). Les effets sec- 
onda~res ont EtE les m~mes pour les trois groupes. 
Conc lus ion  : Administre pour diminuer l'incidence et la gravitE des NVPO, le granisetron et plus efficace que 
le droperidol et le placebo. 

From file Depamnent of Anaesthesiology, Toride Kyodo General Hospital, Toride City, Ibaraki, Japan and *the Department of 
Anacsthcsiology, University of Tsukuba, Institute of Clilfical Medicine, Tsukuba City, Ibaraki, Japan. 

Address correspondence to: Dr.Y.Fujii (The Department of Anaesthesiology *University of Tsukuba, Institute of Clinical Medicine, 
2-1-1, Amakubo, Tsukuba City. IbaraM 305, Japan). Phone: 0298-53-3763; Fax: 0298-53-3765. 

Aeeepted for publieation December 14, 1996. 

CAN J ANAESTH 1997 / 44:4 / pp 396-400 

RETRACTED A
RTIC

LE



Fujii et aL: GRANISETRON AND DROPERIDOL 397 

T 
HE reported incidence of nausea and vom- 
iting after laparoscopic cholecystectomy 
varies from 25% to 42% when no prophy- 
lactic antiemetic is provided) ,2 Many phar- 

macological approaches have been investigated to 
prevent postoperative nausea and vomiting (PONV), 
but their effectiw:ness varies, s Recently, Naguib, et al. 4 
demonstrated that ondansetron, 5-hydroxytryptamine 
type 3 (5-HTs) receptor antagonist, in comparison 
with metoclopr~mide, decreased the incidence of 
PONV after laparoscopic cholecystectomy (P<0.05), 
and found no differences in the incidence of PONV 
between ondansetron and granisetron, another 5-HT s 
receptor antagorfist, groups. Granisetron has more 
potent and longer acting properties than ondansetron s 
and has been used for the prevention of PONV in 
women undergoing gynaecological surgery. 6 

This study was carried out to make a direct com- 
parison between .granisetron and droperidol, in a ran- 
domized, double-blind, placebo-controlled manner, 
for reducing the incidence and severity of PONV after 
laparoscopic cholecystectomy. 

Methods 
After obtaining institutional approval from Toride 
Kyodo General Hospital and the informed consent of 
all patients, we studied 80 patients, 53 female and 27 
male, aged between 25 and 65 yr, ASA physical status 
I or II, undergoing general anaesthesia for elective 
laparoscopic cholecystectomy. Patients who had gas- 
trointestinal diseases, who were pregnant or menstru- 
ating, or who had received any antiemetic medication 
within 24 hr before surgery were excluded from the 
study. 

As premedication, patients were given 0.5 mg 
atropine im 30 rain before the induction of anaesthesia. 
Patients were randomly allocated to receive either 
placebo (saline), 1.25 mg droperidol (approximately 
25 Fag.kg -1) or 3 mg granisetron (approximately 
60 lag.kg -l) iv over two to five minutes immediately 
before the induction of anaesthesia. Anaesthesia was 
induced with 5 mg.kg -l thiopentone iv and 0.2 mg.kg q 
vecuronium iv wa~,. used to facilitate tracheal intubation. 
After tracheal intubation, anaesthesia was maintained 
with nitrous oxide 66% and isoflurane 1%-3% (inspired 
concentration) in oxygen. No patient received an opi- 
oid during the maintenance of anaesthesia. Ventilation 
was controlled mechanically and was adjusted to keep 
PE.rCO2 between .30 mmHg and 35 mmHg through- 
out surgery using an anaesthetic/respiratory analyzer 
(Capnomac Ultirna, Datex, Finland). A nasogastric 
tube was inserted and suction applied to empty the 
stomach of air and other contents. Before extubation of 

the trachea, the nasogastric tube was again suctioned 
and then removed. Muscle relaxants were used as need- 
ed. At the end of surgery, reversal of muscle relaxation 
was achieved with 0.02 mg.kg q atropine iv and 0.04 
mg-kg q neostigmine iv, and then the tracheas were 
extubated. Rectal temperature was monitored and 
maintained at 370C. If  two or more episodes of vomit- 
ing occurred during the first 24 hr after anaesthesia, a 
rescue antiemetic (e.g., metoclopramide) was given. 
Postoperative analgesia was provided by 50 mg 
indomethacin pr, given as required. 

Postoperatively, all episodes of PONV experienced 
by the patients during the first 24 hr after anaesthesia 
were recorded by nursing staff who had no knowledge 
of which antiemetics the patients had received. Nausea 
was defined as the subjectively unpleasant sensation 
associated with awareness of the urge to vomit, where- 
as vomiting was defined as the forceful expulsion of 
gastric contents from the mouth, s Retching was 
defined as the laboured, spasmic, rhythmic contrac- 
tion of the respiratory muscles without the expulsion 
of gastric contents, 3 and was also assessed as an 
episode of PONV. The details of any adverse effect 
throughout the study were also recorded either by fol- 
low-up nurses who interviewed the patients or by 
spontaneous complaint of them. 

Patient demographic data were analyzed with one- 
way analysis of variance (ANOVA) and Student's t- 
test. The incidence and severity of PONV, and the 
incidence of adverse events were compared with non- 
parametric tests (g2, Kruskall-Wallis). A P value <0.05 
was considered significant. All values were expressed 
as mean + SD. 

Results 
The patient demographic data are summarized in 
Table I. The treatment groups were comparable with 
respect to demographic data. No differences in the 
need for an analgesic (indomethacin) for postoperative 
pain were observed among the groups. 

During the first 24 hr after anaesthesia, the incidence 
of PONV was 46%, 41% and 15% after adnainistration of 
placebo, droperidol and granisetron, respectively 
(Table II). Thus, the incidence of these symptoms in 
patients who had received granisetron was lower than in 
those who had received placebo (/'<0.05). There was no 
difference in the incidence of these symptoms between 
droperidol mad placebo groups. 

Four patients who had received placebo and two who 
had received droperidol required another rescue 
antiemetic for treatment of severe vonfiting, compared 
with none who had received granisetron needed it 
(i'<0.05) (Table III). 
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TABLE I Patient demographic data 

CANADIAN JOURNAL OF ANAESTHESIA 

Group Placebo Droperidol Granisetron 
(n=26) (n=27) (n~27) 

Age (yr) 46.3 • 7.5 47.5 • 9.0 45.2 • 9.7 
Sex (male/female) 8 /18  10 /17  9 / 1 8  
Height (cm) 158.3 + 7.7 158.3 • 8.1 154.8 • 4.8 
Weight (kg) 53.9 • 6.3 54.0 • 8.1 53.6 • 8.0 
History of motion sickness (n) 4 3 4 
Duration of previous PONV (n) 2 3 2 
Duration of surgery (min) 83.0 • 34.5 86.5 • 30.4 83.8 • 32.6 
Duration of anaesthesia (min) 110.1 • 34.9 109.1 • 32.3 106 1 • 35.7 
Postoperative indomethacin (n) 7 6 6 

All values are expressed as mean • SD. 

TABLE II Number (male/female, percentage) of patients experienced PONV during the first 24 hr after anaesthesia 

Placebo Droperidol P Granisetron 
(n~26) (n=27) values (n=27) 

P 
values 

Patients experiencing nausea 
Patients experiencing retching 
Patients experiencing vomiting 
Patients experiencing PONV 

4(1/3) ,  15% 4(1/3) ,  14% 0.954 2(1/2) ,  7% 
1(0/1) ,  4% 1(0/1) ,  4% 0.978 0(0 /0)  
6(2/4) ,  23% 5(1/4) ,  19% 0.682 1(0/1) ,  4% 
11(3/9) ,  42% 10(3/7),  37% 0.695 3(1/2) ,  11% 

0.36 
0.304 
0.037 
0.01 

PONV=postoperative nausea and vomiting 

TABLE III  Severity of postoperative vomiting 

Placebo Droperidol P Granisetron P 
(n=26) (n=27) values (n=27) values 

No. (%) of vomiting 
Once 2(8%) 2(8%) 0.969 1(4%) 0.53 
Twice or more 4(15%) 3(11%) 0.063 0(0%) 0.034 

The most frequently reported adverse events were 
headache, dizziness and drowsiness. No differences in 
the incidence of adverse events were observed among 
the groups (placebo; 23%, droperidol; 22%, granisetron; 
19%). In addition, no extrapyramidal symptoms were 
observed in any of the groups. 

Discussion 
The aetiology of PONV following laparoscopic chole- 
cystectomy remains unclear, but is probably associated 
with operative factors. These include the effect of 
intraperitoneal CO 2 insufflated on residual stretching 
and irritation of the peritoneum. 2 A number of factors, 
including age, sex, obesity, anaesthetic technique and 
postoperative pain are also considered to increase the 
incidence of  PONV after general anaesthesia for elective 
surgery. 3 In this study, however, the treatment groups 

were similar with regard to patient demographics, sur- 
gical procedure, anaesthetic administered and analgesic 
used postoperatively. Therefore, the difference in the 
incidence of PONV among the groups can be attrib- 
uted to the difference in the agents administered. 

We found a relatively high incidence of  PONV 
(42%) during the first 24 hr after anaesthesia for 
laparoscopic cholecystectomy in patients who had 
received placebo. This incidence was in accordance 
with previous reports about the incidence of PONV 
that ranged between 25% and 42%fl ,2 Naguib, et  al. 4 

demonstrated that the incidence of PONV after 
laparoscopic cholecystectomy in their placebo group 
was remarkably high (72%). The reason for this differ- 
ence is not known, but may be attributed to the dif- 
ference in female/patient ratio (18/26=0.69 in our 
study vs 25/29=0.86 in Naguib's study). 
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Granisetron has been reported to be effective in the 
treatment of voraiting in patients receiving cytotoxic 
drugs. 7 It has also recently been demonstrated that 
this drug is effective in the prevention of PONV after 
gynaecological s'urgery. 6 The results of the present 
study showed that the incidence of PONV following 
laparoscopic cholecystectomy in patients who had 
received granisetron was less than those who had 
received either placebo or droperidol (P<0.05), and 
no differences were found in the incidence of PONV 
between the placebo and droperidol groups. These 
suggest that granisetron is effective for preventing 
PONV after laparoscopic cholecystectomy as well as 
after gynaecological surgery. The exact mechanism of 
granisetron in th,: prevention of PONV is unknown, 
but it has been suggested that it may act on sites con- 
taining 5-HT s receptors with demonstrated antiemet- 
ic effects, s 

It is known that effective doses of granisetron are 
between 40 and 80 lag.kg -~ for the treatment of can- 
cer therapy-induced emesis. 9 We demonstrated that 
antiemetic efficacy of 40 ~ag.kg -1 granisetron was sim- 
ilar to that of 60 }ag.kg-X. 1~ No report could be found 
to determine the optimal effective dose of this agent 
in the prevention of  PONV following laparoscopic 
cholecystectomy. However, Naguib, et al. 4 demon- 
strated that 3 mg granisetron and 4 mg ondansetron 
were effective in r,:ducing the incidence of PONV fol- 
lowing laparoscopic cholecystectomy. Therefore, the 
dose of  granisetron chosen in this study was the same 
as 3 nag in Naguib's study. Further studies are needed 
to determine the optimal effective dose of  this 
antiemetic for pr.:venting PONV after laparoscopic 
cholecystectomy. 

We could find no reports evaluating the efficacy of  
droperidol in the prevention of PONV in patients 
undergoing general anaesthesia for laparoscopic 
cholecystectomy. ]it has been reported by Korttila, et 
al. ll  and Madej, et al. 12 that 1.25 mg (approximately 
25 lag.kg -1) and 2.5 mg (approximately 50 lag.kg -1) of  
this antiemetic decreased the incidence of  PONV fol- 
lowing gynaecological surgery. However, higher doses 
of the drug (2.5--5.0 rag) are associated with side 
effects, such as drowsiness and extrapyramidal symp- 
toms. s In this study, therefore, the antiemetic efficacy 
of  granisetron in the prevention of PONV was com- 
pared with this do,';e of droperidol. 

This study also showed that four patients who had 
received placebo and three who had received droperi- 
dol required another rescue antiemetic (e.g., metoclo- 
pramide) for the treatment of severe vomiting (i.e., 
two or more episodes of  vomiting), whereas none who 
had received granisetron needed this antiemetic. 

Thus, it is suggested that granisetron decreases the 
severity of PONV after laparoscopic cholecystectomy. 

Naguib, et aL 4 compared the antiemetic activity of 
different 5-HT s receptor antagonists, such as 
ondansetron, tropisetron and granisetron, with that of  
metoclopramide and placebo, and demonstrated that 
these 5-HT 3 receptor agonists were more effective in 
preventing PONV following laparoscopic cholecystec- 
tomy than were metoclopramide or placebo. In addi- 
tion, on the basis of  our results, prophylactic use of  
granisetron was superior to droperidol or placebo for 
reducing the incidence and severity of PONV after 
laparoscopic cholecystectomy. 

The adverse events observed in this study were rel- 
atively mild, and there were no differences in the inci- 
dence of headache, dizziness and drowsiness among 
the groups. Excessive sedation and extrapyramidal 
symptoms were also not observed in either group. 
Thus, granisetron did not affect mental status in 
patients undergoing laparoscopic cholecystectomy or 
in those undergoing gynaecological surgery. 6,~~ 
Therefore, granisetron is considered to be relatively 
free of adverse effects for preventing PONV after 
laparoscopic cholecystectomy. 

Our hospital pharmacy pays CANS 125.25 for 3 
mg granisetron, and this is much more expensive than 
other antiemetics, CANS 2.19 for 2.5 mg droperidol, 
CANS 0.76 for 10 mg metoclopramide. However, the 
use of  these antiemetics has been limited because of 
their undesirable side effects, including excessive seda- 
tion and extrapyramidal symptoms, s 

In conclusion, granisetron reduces the incidence 
and severity of  PONV during the first 24 hr after 
anaesthesia in patients undergoing laparoscopic chole- 
cystectomy. Granisetron is more effective than 
droperidol in preventing PONV. 
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