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Antiemetic effects of 
granisetron on post- 
operative nausea and 
vomiting in patients 
with and without motion 
sickness Yoshitaka Fujii MD, Hidenori Toyooka MD, 

Hiroyoshi Tanaka MD* 

Purpose: This randomized, placebo-controlled, double-blind 

study was to evaluate the effects of granisetron, a selective 

5-hydroxytryptamine type 3 receptor antagonist, for prevent- 

ing postoperative nausea and vomiting in I I0 patients with (n 

= 50) and without (n = 60) a history of motion sickness under- 

going general anaesthesia for major gynaecological surgery. 

Methods:. The patients received a single dose of either 

granisetron (40 lag. kg -t) or placebo (saline) iv over 2-5 min 

immediately before induction of anaesthesia. Postolieratively, 

during the first 24 hr after anaesthesia, the frequencies of nau- 

sea and vomiting were recorded. 

Results: Except for a positive history of motion sickness, the 
treatment groups were similar for patient characteristics, 

types of surgery, anaesthetics administered and opioids given. 
Postoperatively, the frequency of nausea was 44% and 16% 

after administration of placebo and granisetron in patients 

with motion sickness, and was 30% and 7% in patients without 

it, respectively; the corresponding frequencies of vomiting 

were 28%, 8%, 13% and 3%. The incidence of adverse events 

postoperatively were not different among the groups. 

Conclusion: These results suggest that preoperative prophy- 

lactic administration of granisetron is effective and safe for 
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preventing postoperative nausea and vomiting in patients with 

motion sickness as well as in patients without it. 

Objectif" Ceue dtude randomisde, contr6lde avec placebo et 

en double aveugle visait gz dvaluer les effets du granisetron, un 

antagoniste des rdc'epteurs de type 3 de la 5-hydroxytrip- 

tamine, sur la prdvention des naus~Ses et des vomissements 

postopdratoires chez 100 patientes avec (n = 50) ou sans 

(n = 60) antdcddents de mal des transports subissant une 

anesthdsie gdndrale pour un chirurgie gyndcologique majeure. 

Mdthodes: Les patientes ont refu en une seule dose iv soit du 

granisetron (40 pg. kg-t), soit du solutd physiologique, en 2-5 
rain immddiatement avant l'induction de l'anesthcSsie. La 

frdquence des nausdes et des vomissements a dtd enregistrde d 
la pdriode postopdratoire. 

Rdsultats: A l'exception des antdcddents de mal des trans- 

ports, les caractdristiques des patientes, le type d'intervention, 

les anesthcSsiques et les morphiniques administrc~s dtaient 

indentiques. En postopdratoire, la frdquence des nausdes a dtd 

de 44% et de 16% respectivement pour le placebo et le 

granisetron chez les patientes souffrant de real des transports 

et de 30% et de 7% chez celles qui n 'en souffraient pas; les 

frdquences correspondantes pour les vomissements ont dtd de 
28%, 8%, 13% et de 3%. L'incidence des complications 

postopdratoires n 'a pas diffdrd entre les groupes. 
Conclusion: Ces rdsultats sugg~rent que l 'administration pro- 

phylactique prdopdratoire de granisetron peut prdvenir effi- 

cacement el en toute sdcuritd les nausdes et les vomissements 

postopdratoires chez les patientes qui souffrent du real des 

transport comme chez celles quin ' en souffrent pas. 

Postoperative nausea and vomiting occur frequently in 
patients undergoing general anaesthesia for major 
gynaecological surgery. 1 A number of factors which 
include age, obesity, history of motion sickness, opera- 
tive procedure, anaesthetic techniques and postoperative 
pain are considered to increase the incidence of these 

CAN J ANAESTH 1996 / 43:2 / pp 110-14 

RETRACTED A
RTIC

LE



Fujii et al.: GRANISETRON AND MOTION SICKNESS I11 

symptoms postoperatively. 2 A positive history of motion 
sickness is an important factor that increases the proba- 
bility that a patient will experience postoperative eme- 
sis. 3 Granisetron (Kytryl| is a selective 5-hydrox- 
ytryptamine type 3 (5-HT3) receptor antagonist, and is 
effective in preventing emesis associated with chemo- 
therapy in patients with cancer: Recently, we have 
demonstrated that granisetron reduces the frequency of 
postoperative nausea and vomiting. 5,6 However, the 
antiemetic effects of this agent on the frequency of post- 
operative emesis in patients with a history of motion 
sickness have not been reported. This study was 
designed to assess the efficacy of granisetron in a ran- 
domized, double-blind comparison with placebo in 
patients with and without motion sickness undergoing 
general anaesthesia for major gynaecological surgery. 

Methods 
After approval of our institutional review board, 50 
female patients with a history of motion sickness and 60 
women patients without it undergoing general anaesthe- 
sia for major gynaecological surgery were studied. A 
history of motion sickness was collected as a part of the 
demographic information. Thus, the patient was regard- 
ed to have motion sickness when she gave a recent his- 
tory of any of the four symptoms on preoperative ques- 
tionnaire, i.e., nausea, vomiting, loss of appetite and 
stomach awareness provoked by the transport with car, 
train or airplane. Informed consent was obtained from 
each patient. The patients ranged in age from 21 to 63 yr 
and were ASA physical status I or I1. No patient had 
cardiovascular, respiratory, gastrointestinal, renal, 
hepatic, neurological disease nor had received any 
antiemetic within 24 hr of surgery. A negative pregnan- 
cy test result was obtained for each patient. 

As premedication, all patients received atropine sul- 
phate 0.5 mg im 30 min before induction of anaesthesia. 
In the operating room, the patients were placed in the 
lateral decubitus position. A 17-gauge Touhy needle 
was inserted at either L2_3 or L3_ 4 interspace with the 
loss of resistance technique, and an 18-gauge epidural 
catheter was placed cephalad (approximately 5 cm) 
through the needle. Correct placement of the catheter 
was confirmed by administering a test dose of 2 ml lido- 
caine (plain) 1.5%. After catheter placement, the 
patients were placed in the supine position. The patients 
of either group received, in a randomized, double-blind 
manner, a single dose of either granisetron (40 lag. kg -I) 
or placebo (saline) iv over 2-5 min immediately before 
induction of anaesthesia. Anaesthesia was induced with 
thiopentone 5 mg. kg -I iv and vecuronium 0.2 mg. kg -~ 
iv was used to facilitate tracheal intubation. After tra- 
cheal intubation, anaesthesia was maintained with 

nitrous oxide 4 L. min -I, oxygen 2 L. min -l and isoflu- 
rane 0.5-2.0% (inspired concentration). Ventilation was 
controlled mechanically and was adjusted to keep 
PErCO2 between 35 and 40 mmHg with an anaesthe- 
tic/respiratory gas analyzer (Capnomac Ultima, Datex, 
Finland). When haemodynamic variables were stable, 
10-15 ml lidocaine (plain) 1.5% were injected through 
the epidural catheter. Neuromuscular blocking drugs 
were used as needed. Isoflurane inhalation was termi- 
nated approximately ten minutes before the end of 
surgery. At the cessation of surgery, nitrous oxide 
administration was stopped, and atropine sulphate 0.02 
mg.kg -I iv and neostigumine 0.04 mg.kg -I iv were 
administered for reversal of muscle relaxation, and then 
the tracheas were extubated. Rectal temperature was 
monitored and maintained at 37 _ I~ If two or more 
episodes of vomiting occurred during the 24 hr after 
anaesthesia, rescue antiemetics (e.g., metoclopramide) 
were given. For postoperative analgesia, a continuous 
epidural infusion with a mixture of 40 ml bupivacaine 
0.25% and morphine 0.1 mg.kg -~ was started after the 
completion of surgery at a rate of 1.7 ml .hr  -I (Drug 
infusion balloon catheter, Dib international, Japan). 
Postoperatively, patients in all groups received 
indomethacin (50 mg, pr) when they complained of 
pain. 

Postoperatively, at 24 hr after recovery from anaes- 
thesia, episodes of nausea and vomiting experienced by 
the patients during the first 24 hr after anaesthesia were 
recorded by questioning directly by anaesthetists who 
were blinded to which antiemetics the patients had 
received. Retching was not assessed as a separate entity, 
and patients who experienced retching were classified as 
nauseous. 7 The details of any side effect were also 
recorded throughout the study (0-24 hr after anaesthe- 
sia) following either general questioning of the patients 
by anaesthetists or spontaneous comment by the 
patients. Drowsiness/sedative was graded on a two-point 
scale and was assessed as 0 = awake, I = drowsy/ 
sedative. 8 

Patient demographic d..ata were analyzed with 
one-way analysis of variance (ANOVA) and Student's t 
test. The frequency of postoperative emesis and the inci- 
dence of adverse events were compared with a nonpara- 
metric test (Z2). A P value of <0.05 was considered sig- 
nificant. All values were expressed as mean .4- SD. 

Results 
Except for a history of motion sickness, patient charac- 
teristics and types of operation were not different among 
the groups (Table I). 

During the first 24 hr after anaesthesia, the frequen- 
cies of postoperative nausea and vomiting in patients 
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TABLE I Patient characteristics and surgical procedures 

CANADIAN JOURNAL OF ANAESTHESIA 

Motion sickness (+) Motion sickness (-) 

Placebo Granisetron Placebo Granisetron 

Group (n = 25) (n = 25) (n = 30) (n = 30) 

Age (yr) 44.2 • 9.3 42.6 • 7.3 41.7 • 8.0 44.6 • 8.1 
Height (cm) 154.2• 152.8_+4.6 155.0• 155.3• 
Weight (kg) 54.7 • 6.8 53. I • 8.0 53.6 • 6.6 55.6 _+ 8.5 
Duration of operation (min) 68.3 • 26.5 76.4 • 26.9 78.4 • 29.3 78.1 • 29.6 
Duration of anaesthesia (rain) 94.5 • 24.7 97.8 _+ 26.0 100.9 • 30.5 102.6 • 29.6 
Morphine administered (epidural) 

after operation (mg) 5.4 • 0.8 5.2 • 0.8 5.3 + 0.7 5.5 4- 0.7 
Types of operation performed 
- Abdominal hysterectomy 20 19 22 23 
- Vagimd hysterectomy 0 I 1 0 
- Salpingo-oophorectomy 3 4 5 5 
- Others 2 I 2 2 

All values are expressed as mean • SD. 

TABLE I[ Number (percentage) of  patients experienced nausea and vomiting during 0--24 hr alter anaesthesia 

Motion sickness (+) Motion sickness (-) 

Placebo Granisetron Placebo Granisetron 

Group (n = 25) (n = 25) P values (n = 30) (n = 30) P values 

No.(%) of patients II 4 P =  0.031 9 2 P =0.019 
experienced nausea (44%) (16%) (30%) (7%) 

No.(%) of patients 7 2 P = 0.066 4 1 P = 0.16 I 
experienced vomiting (28%) (8%) (13%) (3%) 

Total no.(%) of patients 18 6 P = 0.001 13 3 
experienced nausea (72%) (24%) (43%) (10%) 
and vomiting 

P = O . O ~  

with motion sickness who had received granisetron 
(24%) were lower than those who had received placebo 
(72%) (P < 0.05 }. Similarly, the frequencies of postop- 
erative emesis in patients without motion sickness who 
had received granisetron (10%) were lower than those 
who had received placebo (43%) (P < 0.05) (Table 1I). 

The frequencies of postoperative nausea and vomiting 
during the 24 hr alter anaesthesia in patients with 
motion sickness who had received placebo were differ- 
ent from those in patients without it (P < 0.05) (Table 
III). 

No additional antiemetics were administered in either 
group. The frequency of the use of indomethacin was 
4-8% in each group. The most frequently reported 
adverse events were headache, dizziness and drowsiness 
(Table 111). There were no differences in the incidence 
of these events among groups. 

Discussion 
The major findings of this study were that during the 24 

hr after anaesthesia, the frequencies of postoperative 
nausea and vomiting in patients with a history of motion 
sickness were higher than those in patients without such 
a history when they received placebo (P < 0.05), and 
that frequencies of postoperative emesis in patients with 
and without motion sickness who had received 
granisetron was lower than in those who had received 
placebo (P < 0.05). 

The aetiology of nausea and vomiting in patients 
undergoing general anaesthesia for major gynaecologi- 
cal surgery is multifactorial in origin. 2 A number of fac- 
tors including age, obesity, history of motion sickness, 
surgical procedure, types of anaesthesia and postopera- 
tive pain are considered to increase the incidence of 
these postoperative symptoms. In this study, however, 
the treatment groups were similar for patient character- 
istics, surgical procedures,'anaesthetetics administered 
and analgesics used postoperatively, except for a history 
of motion sickness. Therefore, the differences in the fre- 
quencies of postoperative emesis between the patients 

RETRACTED A
RTIC

LE



Fujii etal.: GRANISETRON AND MOTION SICKNESS 

TABLE Ill Adverse events 

113 

Motion sickness (+) 

Placebo Granisetron 
Group (n = 25) (n = 25) 

Motion sickness (-) 

Placebo 
(n = 30) 

Granisetron 
(n = 30) 

Headache 2 2 2 2 
Dizzness 2 I 2 I 
Drowsiness I 1 1 1 
Others / .1. _1 / 

Total number adverse events 6 5 6 5 

who had received placebo and those who had received 
granisetron can be attributed to the differences in these 
agents tested. 

Postoperative nausea and vomiting are said to occur 
more commonly in patients with a positive history of 
motion sickness) This study also showed that frequen- 
cies of postoperative emesis during the 24 hr after 
anaesthesia in patients with motion sickness who had 
received placebo were higher than those without it. 

In our trial of 110 patients with and without motion 
sickness, the frequencies of postoperative nausea and 
vomiting were less after administration of prophylactic 
granisetron than after placebo. This higher antiemetic 
efficacy of granisetron may possibly be explained by its 
pharmacological properties. Granisetron is effective in 
the treatment of nausea and vomiting induced by cancer 
therapy? Our recent studies have also demonstrated that 
granisetron has a potent antiemetic effect on nausea and 
vomiting following major gynaecological surgery. 5.6 
The exact mechanism of action of granisetron in pre- 
venting postoperative emesis remains unclear, but it has 
been suggested that it may act on sites containing 5-HT 3 
receptors with demonstrated antiemetic effects. 9 

The effective doses of granisetron are known to be 
between 40 and 80 lug- kg -~ for the treatment of cancer 
therapy-induced nausea and vomiting. ~~ As previously 
shown, granisetron 40 lag.kg -~ was the optimal 
antiemetic effective dose for preventing postoperative 
emesis. 6 Therefore, this dose was used in this study. 

Motion sickness susceptibility predisposes to post- 
operative nausea and vomiting, 3 but few studies have 
addressed the issue. In this study, the frequencies of 
postoperative nausea and vomiting were reduced with 
granisetron in patients without motion sickness, and this 
agent also appeared to be effective in control the post- 
operative emesis in patients with motion sickness. This 
study also suggests that patients with a positive history 
of motion sickness warrant consideration of prophylacti- 
cal administration of antiemetic agent. 
' Adverse events observed in this study were relatively 

mild, and there were no differences in the incidence of 

side effects among the groups. It does not appear that 
granisetron affects mental status to produce headache, 
dizziness or drowsiness. Thus, granisetron is relatively 
free of adverse events and is safe for preventing post- 
operative nausea and vomiting. 

Our hospital pharmacy pays 10,020u tbr granisetron 3 
mg, and this agent is much more expensive than other 
antiemetics (e.g., 175u for droperidol 2.5 mg, 61u for 
metoclopramide 10 mg). However, unlike granisetron, 
these antiemetics have undesirable side effects including 
excessive sedation, hypotension and extrapyramidal 
symptoms) .~t 

In conclusion, this study suggests that granisetron 
reduces the incidence of postoperative emesis both in 
patients with and without motion sickness. 
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