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Reduction of 
postoperative nausea 
and vomiting with 
granisetron 

The antiemetic effects o f  granisetron, a selective 5-hydroxy- 
tryptamine type 3 receptor antagonist, on postoperative nausea 
and vomiting were studied and compared with placebo and 
metoclopramide in 60 patients undergoing general anaesthesia 
for  major gynaecological surgery. The patients received a single 
iv dose o f  either granisetron (3 rag, n = 20) metoclopramide 
(10 mg, n = 20), or placebo (saline, n = 20) immediately after 
recovery from anaesthesia. The effects were assessed during the 

first three and the next 21 hr after recovery from anaesthesia 
by means o f  a nausea and vomiting score; 0 = •o emetic symp- 
toms, 1 = nausea, 2 = vomiting. The mean scores during 0-3 
hr were 0.8, 0.1 and 0.1 after administration o f  placebo, me- 
toclopramide and granisetron, respectively; the corresponding 
scores during 3-24 hr were 0.6, 0.5 and 0.1. The scores o f  
the metoclopramide and the granisetron groups were different 

from the placebo group in the first three hours (P < 0.05). 
Although there were no differences in the scores during 0-3 
hr between the metoclopramide and the granisetron groups, 

there were differences during 3-24 hr (P < 0.05). It is concluded 
that granisetron is superior to metoclopramide in the long-term 
prevention o f  postoperative nausea and vomiting after anaes- 
thesia. 

Les propridtds antidmdtiques postopdratoires du granisetron, un 
antagoniste sdlectif des rdcepteurs de type 3 de ia 5- 
hydroxytryptamine, sont dtudides et compardes ~ u n  placebo 
et ~la mdtoclopramide chez 60 patientes soumises h une anesth~- 
sie gdndrale pour des opdrations gyn~cologiques majeures. Les" 
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patients mfoivent une settle dose iv de granisetron (3 rag, n 
= 20), de mdtoclopramide (10 rag. n = 20) ou de placdbo 
(solutd physiologique, n = 20) immkdiatement apr~s le r~veil. 
Les effets sont ~valuds pendant les trois premibres et les 21 heures 
suivantes au moyen d'une ~chelle de naus~es et vomissements; 
0 = aucun sympt6me, 1 = nausdes, 2 = vomissements. Les 

scores moyens de 0-3 h sont respectivement de 0,8, 0,1 et 0,1 
aprbs l'adminbtration du placebo, de ia m~toclopramide et du 

granisetron; les scores correspondants de 3-24 h sont de 0,6, 
0,5 et O,L Les scores des groupes m~toclopramide et granisetron 

sont diff~rents du groupe placdbo pendant les trois premikres 
heures (P < 0,05). On n'a pas trouv~ de differences entre les 
scores de la p~riode de 0-3 h entre le.s groupes mdtoclopramide 
et granisetron, mais il y avait des diffdrences entre ces groupes 
pendant la p~riode de 3-24 h (P < 0,05). On conclut que 
le granisetron est 3"up~rieur ~ la m~toclopramide pour la prdven- 
tion a long terme de la naus~e et des vomissements postol~ra- 
toires. 

Postoperative nausea and vomiting occur frequently in 
women undergoing general anaesthesia for major gynae- 
cological surgery. ~ Antiemetic drugs, including antihist- 
amines (e.g., hydroxyzine), butyrophenones (e.g., drope- 
ridol) and dopamine receptor antagonists (e.g., 
metoelopramide), are used commonly to prevent these 
postoperative problems. 2,3 However, these antiemetics 
have undesirable side effects which include excessive se- 
dation, hypotension, dry mouth, dysphoria, hallucinations 
and extrapyramidal symptoms. 

Recently, it has been reported that ondansetron, a se- 
lective 5-hydroxytryptamine type 3 (5-HT3) receptor an- 
tagonist, has anfiemetic effects for preventing postopera- 
tive nausea and vomiting) Another 5-HT 3 receptor 
antagonist, granisetron (Kytril| has a more potent and 
longer acting activity against cisplatin-induced emesis 
than ondansetron. 5 However, its anfiemetic effect in post- 
operative patients has not been reported. The present 
study was performed to clarify the postoperative anti- 
emetic effects of granisetron in a randomized, double- 
blind comparison with placebo and metoclopramide in 
patients undergoing major gynaecological surgery. 
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TABLE I Demographic and anaesthetic data 
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Placebo  Metoc lopramide  Granisetron 
Group (n = 20) (n = 20) (n = 20) 

Age (yr) 47.3 4- 9.3 46.7 4- 10.1 45.5 4- 8.6 
Height (cm) 152.8 4- 5.9 152.4 4- 4,7 153.5 5: 5. I 
Weight (kg) 54.1 4- 7.6 55.2 + 9.1 52.5 4- 6.0 
Duration of operation (rain) 81 5:34 82 -t- 29 81 4- 39 
Duration of anaesthesia (min) 108 5:38 108 4- 34 104 4- 40 
Types of operation performed 
- Abdominal hysterectomy 15 15 16 
- Vaginal hysterectomy 0 1 0 
- S alpingo-oophorectomy 3 3 3 
- Others 2 1 1 

All values are expressed as mean ~ SD. 

Methods 
Sixty female patients undergoing general anaesthesia for 
major gynaecological surgery were included in the study 
after approval by the ethical committee of the Toride 
Kyodo General Hospital, and informed consent was ob- 
tained from each patient. The patients ranged in age from 
28 to 67 yr and were ASA physical status I or II. All 
patients were free of cardiovascular, pulmonary, renal, 
hepatic or neurological diseases. In addition, they had 
never received any antiemetic drug within 24 hr of 
surgery. 

As premedication, all patients were given atropine sul- 
phate 0.5 mg irn 30 min before the induction of anaes- 
thesia. In the operating room, patients were placed in 
the lateral decubitus position. A 17-gauge Tuohy needle 
was inserted at the I~_ 3 or L3-4 interspace using the loss 
of resistance technique and an 18-gauge epidural catheter 
was placed cephalad (approximately 5 cm) through the 
needle. After catheter placement, the patients were placed 
in the supine position. Anaesthesia was induced with thio- 
pentone 4-5 m g . k g  -~ /v and succinylcholine 1.5-2 
mg. kg- i/v was used to facilitate tracheal intubation after 
precurdrization with pancuronlum 0.02 mg-kg  -I bz 
After tracheal intubation, anaesthesia was maintained 
with nitrous oxide 4 L- rain -I, oxygen 2 L" min-I and 
isoflurane 0.5-2.0%. Ventilation was controlled mechan- 
ically and was adjusted to maintain PEa'CO2 between 
35 and 40 mmHg with an anaesthetic/respiratory gas 
analyzer (Capnomac Ultima, Datex, Finland). After the 
circulation had stabilized, 10-15 rnl lidocame 1.5% were 
injected through the epidural catheter. Neuromuscular 
blocking agents were used as required. At the end of 
surgery, atropine sulphate 0.02 mg-kg  -j /v and neo- 
stigmine 0.04 mg. kg -l iv were administered for reversal 
of muscle relaxation and the tracheas were extubated. 
Rectal temperature was monitored and maintained at 37 
+ I~ The patients received, in a randomized, double- 

blind manner, a single /v dose of granisetron (3 mg), 
metoclopramide (10 rag), or placebo (saline) immediately 
after emergence from anaesthesia. No additional anti- 
emetics were administered for 24 hr after anaesthesia. 

Postoperatively, patients were interviewed by other an- 
aesthetists who did not know which antiemetics the pa- 
tients had received, and episodes of emesis experienced 
by each patient were assessed during the fast three (0-3) 
and the next 21 (3-24) hr after recovery from anaesthesia 
by means of a nausea and vomiting score; 0 = no emetic 
symptoms, l = nausea, 2 = vomiting. In addition, details 
of any side effect experienced by the patients were re- 
corded throughout the study. 

Demographic and anaesthetic data were analyzed with 
one-way analysis of variance (ANOVA) and Student's "t 
test. The scores of postoperative nausea and vomiting 
were compared with X 2 test followed by Kruskal-Wallis 
test. A P value <0.05 was considered significant. All 
values were expressed as mean 4- standard deviation 
(SD). 

Results 
Demographic and anaesthetic data in the three groups 
were not different (Table 1). 

During 0-3 hr after recovery from anaesthesia, the 
scores of postoperative nausea and vomiting in patients 
who received metoclopramide (0.I) and grartisetron (0.1) 
were lower than those of placebo (0.8) (P < 0.05) (Table 
II). During 3-24 hr after anaesthesia, the scores showed 
differences between the placebo (0.6) and the granisetron 
(0.1) groups (P < 0.05). However, no differences in the 
scores were observed between placebo and metoclopram- 
ide (0.5) groups. There were differences between the me- 
toclopramide and the granisetron groups (P < 0.05) 
(Table III). 

No side effects were reported by any patient after ad- 
ministration of the antiemefics. 
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TABLE II Postoperative nausea and vomiting scores during 0-3 hr 
"after anaesthesia 

No. of patiems 

Group Mean score Score 0 Score I Score 2 

Placebo 0.8 11 3 6 
(n = 20) 
Metoclopramide 0A 18 2 0 
(n = 20) 
Granisetron 0.1 19 0 1 
(n = 20) 

Scoring scale: 0 = no emetic symptoms, 1 = nausea, 2 = vomiting. 

TABLE III Postoperative nausea and vomiting seoo~s during 3-24 hr 
'after anaesthesia 

No. of  patients 

Group Mean score Score 0 Score I Score 2 

Placebo 0.6 12 5 3 
(n = 20) 
Metoclopramide 0.5 12 6 2 
(0=20) 
Granisetron 0.1 19 1 0 
(n = 20) 

Scoring scale: 0 = no emetic symptoms, I = nausea, 2 = vomiting. 

D i s c u s s i o n  

The main findings of the present study were that during 
0-3 hr after recovery from anaesthesia, the nausea and 
vomiting scores showed no differences between the me- 
toclopramide and the granisetron groups, but there were 
differences between the two groups during 3-24 hr (P 
< 0.05). 

Many factors may influence the incidence of nausea 
and vomiting after surgery performed under general 
anaesthesia. In the present study, the treatment groups 
were similar in terms of patient characteristics, surgical 
procedure, type of anaesthesia and analgesics used post- 
operatively. Therefore, the differences in the scores among 
the groups can be attributed to the difference in the agents 
tested. 

Granisetron is a selective antagonist of serotonin at 
the 5-HT3 receptor with antiernetic effects against 
cisplatin-induced nausea and vomiting. 6 Our results in- 
dicated that granisctron has a potent antiemetic effect on 
postoperative nausea and vomiting. Although the precise 
mechanism of granisetmn in the prevention of postopera- 
tive emesis remains unclear, it is possible that granisetron 
may act at the area postrema and the nucleus tractus 
solitarius which contains a number of 5-HT 3 receptors. 7 
In addition, granisetron may also play the peripheral ac- 
tion of 5-HT3 receptors in the small intestine. 

It is known that effective doses of granisetron are be- 
tween 40 and 80 p.g. kg -~ for the treatment of cancer 
therapy-induced nausea and vomiting, s In the present 
study, therefore, ~anisetron was administered in a dosage 
of 3 mg (approximately 60 Isg' kg -I)/v. 

The results of the present study, with administration 
of placebo and metoclopramide, were in agreement with 
our previous report. 9 Thus, during 0-3 hr after recovery 
from anaesthesia, the postoperative nausea and vomiting 
scores in the metoclopramide group were lower than those 
of the placebo group. However, there were no differences 
in the scores between the two groups during 3-24 hr 
after anaesthesia. 

The present study also demonstrated that the scores 
of the granisetron group were similar to those of the meto- 
clopramide group within the first three hours after re- 
covery from anaesthesia, and that the scores of the 
granisetron group were lower than those of the meto- 
clopramide group during the next 21 hr after anaesthesia. 
This suggests that granisetron has a potent antiemetic ef- 
fect that lasts up to 24 hr. 

No adverse effects were observed in either the meto- 
clopramide or the granisetron groups in the present study. 
This was not in accordance with Scheller's report which 
described toxic neurological reactions in patients received 
metoclopramide. 10 This difference may have been caused 
by the relatively small number of patients in the present 
study. 

In conclusion, the present study suggests that admin- 
istration of granisetron is superior to that of metoclo- 
pramide in the long-term prevention of postoperative 
emesis after anaesthesia. 
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