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Granisetron reduces 
postoperative nausea and 
vomiting throughout 
menstrual cycle 

Purpose: The incidence of postoperative nausea and vomiting (PONV) is influenced by menstruation. This study 
was undertaken to assess the efficacy of granisetron, a selective 5-hydroxytryptamine type 3 receptor antagonist, 
for preventing PONV in patients during two different phases of menstrual cycle. 
Methods:  One hundred twenty female patients undergoing general anaesthesia for major gynaecological 
surgery were divided according to the phase of menstrual cycle into two groups: day one to eight (menstrual) and 
day nine to end of the cycle (non-menstrual) groups. In a randomized, double-blind manner, the patients received 
placebo (saline) or 40/./g.kg -I granisetron iv immediately before the induction of anaesthesia. All patients received 
a standardized general and epidural anaesthesia and epidural morphine plus bupivacaine for postoperative anal- 
gesia. The incidence of PONV and other adverse events was recorded dunng the first 24 hr after anaesthesia. 

Results: The treatment groups were similar with respect to patient demographics, types of surgery, anaesthetics 
administered and analgesics used postoperatively. The incidence of PONV was 72% and 32% in patients during men- 
struation receiving placebo or granisetron (P < 0.05), and was 46% and 2096 in those during non-menstruation, 
respectively (P < 0.05). No differences in the incidence of other adverse events were observed among the groups. 

Conclusion: Granisetron was effective in reducing the incidence of PONV in both phases of the menstrual cycle 
studied. 

Ob jec t i f :  Les menstruations influencent I'incidence des nausEes et des vomissements postop&atoires (NVPO). 
Cette Etude visait ~ Evaluer I'efficacitE du granisetron, un antagoniste du r&epteur de la 5-hydroxytryptamine de 
type 3, administrE pour la prevention des NVPO pendant [es diffErentes phases du cycle menstruel. 

M&hodes : Cent vingt patientes programmEes pour une chirurgie gynEcologique majeure sous anesth&ie 
gEn&ale ont EtE rEparties en deux groupes dEterminEs par la phase de leur cycle menstruel: du premier au 
huiti~me jour (,~menstruel~) et du neuvi~me jour ~ la fin du cycle (anon menstruel~). En double aveugle et alEa- 
toirement, les patientes ont re~u un placebo (du sol. phys.) ou 40/ag'kg -t de granisetron iv immEdiatement avant 
I'induction de I'anesth&ie. Toutes les patientes ont re~:u une anesthEsie gEn&ale ou Epidurale standard et de la 
morphine Epidurale avec ajout de bupivaca'ine pour ranalgEsie postol~ratoire. ILincidence des NVPO et des 
autres incidents a ErE enregistrEe pendant 24 h aprEs I'anesthEsie. 

REsultats : Les deux groupes Etaient identiques sur le plan de la d~mographie, du type de chirurgie, de I'anesth~sie 
et des analg&iques administrEs en postop&atoire. ILincidence des NVPO a ErE respectivement de 72% et de 32% 
darts le groupe menstruel recevant le placebo et le granisetron (P < 0,05) et de 46% et de 20~ darts le groupe 
non menstruel (P < 0,05). Eincidence des complications a ErE la mEme dans les deux groupes. 

Conclusion : Le granisetron a r~duit e~cacement complications des NVPO pendant les deux phases du cycle 
menstruel. 
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T 
HE incidence of  postoperative nausea and 
vomiting (PONV) varies with the presence 
of  certain risk factors. These include age, 
female sex, obesity, history of  motion sick- 

ness or previous PONV, surgical procedure, anaes- 
thetic technique and postoperative pain. 1 Beattie et al. 
demonstrated that menstrual cycle affected the inci- 
dence of  PONV and a high incidence was associated 
with menstruation. 2,3 They also reported that droperi- 
dol was not effective in female patients during men- 
struation. 3 Granisetron, like ondansetron, is a selective 
5-hydroxytryptamine type 3 (5-HTs) receptor antag- 
onist that has proved to be effective in the prevention 
of  cancer chemotherapy-induced emesis. 4 Our recent 
published investigations in patients undergoing gener- 
al anaesthesia for major gynaecological surgery 
showed its effectiveness for preventing PONV when 
compared with placebo, metoclopramide and droperi- 
dol. s-7 However, no studies have examined the use of 
granisetron in menstruating and non-menstruating 
women for preventing PONV. We conducted a ran- 
domized, double-blind, placebo-controlled trial to 
determine the efficacy of  granisetron in the prevention 
of  PONV in patients during two different phases of  
menstrual cycle under general anaesthesia for major 
gynaecological surgery. 

Methods 
This study was performed after institutional ethics 
review and informed consent was obtained from each 
patient. We studied 120 women, ASA physical status I 
or II, aged between 21 and 45 yr, undergoing general 
anaesthesia for major gynaecological surgery. Patients 
who had gastrointestinal diseases, who were taking con- 
traceptive medication, who were not sure of the date of  
their last menses, who had an irregular menstrual cycle, 
or who had received antiemetics within 24 hr before 
surgery were excluded from the study. 

Preoperatively, patients supplied information on 
the date of  their last menstrual period and length of  
cycle. The day of the start of menstrual bleeding was 
counted as the first day of the cycle. Patients were 
divided according to the phase of  menstrual cycle into 
two groups: menstrual (day one to eight) and non- 
menstrual (day nine to end of  cycle) groups, Patients 
in both groups received, in a randomized, double- 
blind manner, placebo (saline) or 40 lag.kg -1 
granisetron iv over two to five minutes after the induc- 
tion of  anaesthesia. 

As premedication, all patients were given 0.5 mg 
atropine sulphate im 30 min before the induction of  
anaesthesia. In the operating room, the patients were 
placed in the lateral decubitus position. A 17-gauge 

Tuohy needle was inserted at either the L2-3 or L3-4 
interspace with a 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 with admin- 
istration of  2 ml lidocaine 1.5% (i.e., t.est dose). After 
catheter placement, the patients were placed in the 
supine position. Anaesthesia was induced with 5 
mg.kg -1 thiopentone iv and 0.2 mg.kg -1 vecuronium 
iv was used to facilitate tracheal intubation. After intu- 
bation of the trachea, anaesthesia was maintained with 
nitrous oxide 66% and isoflurane 0.5%-2.0% (inspired 
concentration) in oxygen. Ventilation was controlled 
mechanically and was adjusted to keep PETCO2 
between 35 and 40 mmHg with an anaesthetic/respi- 
ratory gas analyzer (Capnomac Ultima, Datex, 
Finland). A nasogastric tube was inserted and suction 
applied to empty the stomach of  air and other con- 
tents. Before extubation of  the trachea, the tube was 
again suctioned and then removed. When haemody- 
namic variables, including blood pressure and heart 
rate, were stable, 10-15 ml lidocaine 1.5% were inject- 
ed through the epidural catheter. Thus, all patients 
received combined general and epidural anaesthesia. 
Muscle relaxation was achieved with vecuronium as 
required. At the end of  surgery, 0.02 mg.kg q atropine 
sulphate and 0.04 mg.kg -1 neostigmine were adminis- 
tered iv for reversal of  muscle relaxation, and the tra- 
chea was extubated. Rectal temperature was 
monitored and maintained at 37~ If two or more 
episodes of vomiting occurred within 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 0.1 mg.kg q morphine was started after the 
end of surgery at a rate of  1.7 ml.hr l (Drug infusion 
balloon catheter, Dib international, Japan). The 
patients in all groups received indomethacin (50 mg, 
pr) when they complained of pain. 

Postoperatively, all episodes of PONV during the 
first 24 hr after anaesthesia were recorded by nursing 
staff without knowledge of  which treatment the 
patients had received. Retching was not assessed as a 
separate entity, and patients who experienced retching 
were classified as nauseous, s Vomiting was defined as 
the forceful expulsion of gastric contents from the 
mouth, whereas nausea was defined as the subjective- 
ly unpleasant sensation associated with awareness of 
the urge to vomit. 1 The details of  other adverse effects 
throughout the study were also recorded by a desig- 
nated follow-up nurse who interviewed the patients. 

Patient demographic data were analyzed with one- 
way analysis of  variance (ANOVA) and Student's 
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t test. The frequency and severity of PONV, and the 
incidence of adverse events were compared with a 
nonparametric test (X 2, Kruskal-Wallis). A P value of 
<0.05 was considered significant. All values were 
expressed as mean • 

Results 
There were no differences in age, height, weight, histo- 
ry of motion sickness or previous PONV, duration of 
operation or anaesthesia, analgesics (dose of morphine, 
cases receiving indomethacin) used postoperatively, and 
types of operation performed among four groups. The 
mean length of menstrual cycle was 28 • 3.0 days 
(Table I). 

During the first 24 hr after anaesthesia, the inci- 
dence of PONV in patients during menstruation who 

TABLE I Patient demographics and surgical procedures 

had received granisetron was lower that in those who 
had received placebo (32% vs 72%, P<0.05). Similarly, 
the incidence of PONV in patients during non-men- 
struation who had received granisetron was lower than 
those who had received placebo (20% vs 46%, P<0.05) 
(Table II). 

The incidence of PONV during the first 24 hr after 
anaesthesia in patients who were menstruating who 
had received placebo was higher than in those who 
were not (72% vs 46%,/'<0.05) (Table II). 

Four of 25 patients during menstruation and four 
of 35 who were not menstruating and who had 
received placebo required another antiemetic (meto- 
clopramide) for severe vomiting (i.e., two or more 
episodes of vomiting), whereas none who had received 
granisetron needed it (Table III). 

Menstruation Non -menstruation 

Placebo Granisetron Placebo Graniserron 
(n=2s) (n=25) (n~S) (n=35) 

Age (yr) 37.4 • 5.6 37.9 • 5.7 37.3 • 5.9 38.5 • 4.7 
Height (cm) 156.3 • 3.7 155.6 • 4.4 155.9 • 4.2 155.7 • 4.8 
Weight (kg) 55.1 • 6.6 53.4'• 8.2 53.3 • 6.4 55.3 • 8.1 
Motion sickness (n) 3 3 4 4 
Previous PONV (n) 2 2 3 3 
Surgery duration (min) 69.2 • 24.5 71.4 • 29.4 78.1 • 29.0 78.2 • 28.3 
Anaesthesia duration (rain) 96.0 • 23.2 93.6 • 28.5 100.1 • 29.6 102.4 • 28.4 
Postoperative analgesics 
Morphine (mg) 5.5 • 0.8 5.3 • 0.8 5.3 • 0.6 5.5 • 0.7 
Indomethacin (mg) 8.0 • 18.7 6.0 • 16.6 7.1 • 17.8 8.6 • 19.1 
Type of surgery 
Abdominal hysterectomy (n) 15 16 22 21 
Salpingo-oophorectomy (n) 5 4 6 7 
Laparoscopy (n) 3 3 4 4 
Others (n) 2 2 3 3 

TABLE II Number (%) of patients experiencing PONV during the first 24 hr after anaesthesia 

Menrtruation Non-mensvruation 

Placebo Granisetron P Placebo Granisetron P 
(n=25) (n=25) (n---35) (n--3S) 

Nausea, n, (%) 10, (40%) 4, (16%) 0.059 10, (29%) 5, (]~4%) 0.145 
Vomiting, n, (%) 8, (32%) 4, (16%) 0.185 6, (17%) 2, (6%) 0.179 
Nausea/vomiting, n,(%) 18, (72%) 8, (32%) 0.005 16, (46%) 7, (20%) 0.022 

TABLE i l i  Severity of PONV 

Menstruation Non -menstruation 

Placebo Granisetron P Placebo Granisetron P 
(n=2s) (,,=2s) (n--2s) (,~--ss) 

No. (%) Experiencing vomiting 
Once 4, (16%) 4, (16%) 1.0 2, (6%) 2, (6%) 1.0 
Twice or more 4, (16%) 0, (0%) 0.037 4, (12%) 0, (0%) 0.039 

RETRACTED A
RTIC

LE



492 

TABLE IV Adverse events 

CANADIAN JOURNAL OF ANAESTHESIA 

Menstruation Non-mem'rruation 

Placebo Granisetron Placebo Graniserron 
(n=2S) (no25) (n~S) (n~S) 

Headache 2 2 3 3 
Dizziness 2 1 2 1 
Others (constipation, muscle pain) 1 2 1 2 
TOTAL 5 5 6 6 

The most frequency reported other adverse events 
were headache and dizziness (Table IV). No differ- 
ences in the incidence of these events were observed 
among the groups. 

Discussion 
Postoperative nausea and vomiting (PONV) are clini- 
cally important and frequent adverse events after gen- 
eral anaesthesia. Women undergoing gynaecological 
surgery are at particular at risk of experiencing these 
problems? Factors reported as being related to PONV 
include age, obesity, history of motion sickness or pre- 
vious PONV, menstrual cycle, operative procedures, 
anaesthetic technique and postoperative pain. 1-3 In 
this study, however, except for the course of menstru- 
al cycle, the treatment groups were similar with 
respect to patient demographics, type of surgery, 
anaesthetic administered and postoperative analgesics. 
The difference in the incidence of PONV between 
patients who had received placebo and those who had 
received granisetron can, therefore, be attributed to 
the difference in the agents tested. 

In recent studies on women undergoing laparoscopy, 
it has been reported that the incidence of PONV 
increases during the first eight days of the menstrual 
cycle. 2,3 The results of this prospective clinical trial also 
showed that the incidence of PONV in patients receiv- 
ing placebo during menstruation (days one to eight) 
was higher than in those who were not menstruating 
(days nine to end of the cycle). Although the exact 
mechanism of an increase in the incidence of PONV 
during menstruation remains unclear, Beattie et al. pos- 
tulated that changing concentrations of follicle-stimu- 
lating hormone (FSH) and/or oestrogen may sensitize 
the chemoreceptor trigger zone and/or the vomiting 
centre.2,3 

Granisetron has been shown to be an effective treat- 
ment of vomiting in patients receiving cytotoxic drugs. 4 
Our studies have recently demonstrated that it is effec- 
tive in the prevention of PONV following gynaecolog- 
ical surgery, s-7 The results of this study showed that 
incidence of PONV in patients with and without men- 
struation who had received granisetron was less than in 

those who had received placebo. This suggests that the 
prophylactic use of granisetron may be effective for pre- 
venting PONV after gynaecological surgery regardless 
of phase of menstrual cycle. The precise mechanism of 
this antiemetic in reduction of  the incidence of  PONV 
is not known, but it has been suggested that this agent 
may act on sites containing 5-HT 3 receptors with 
demonstrated antiemetic effects? 

The effective doses of granisetron are known to be 
between 40 lag.kg -1 and 80 lag-kg -1 for the treatment 
of cancer therapy-induced emesis. I~ As previously 
demonstrated, 40 lag.kg-* granisetron was the optimal 
effective dose for preventing nausea and emesis after 
gynaecological surgery. 6 Therefore, this dose of 
granisetron was used in our clinical trial of patients 
with and without menstruation. 

This study also showed that four of 25 patients dur- 
ing menstruation and four of 35 those who were not 
menstruating and who had received placebo required 
another antiemetic (metoclopramide) for the treat- 
ment of severe vomiting, whereas none of those who 
had received granisetron needed it Thus, granisetron 
reduces the severity of PONV. 

Adverse events observed in this study were relative- 
ly mild, and there were no differences in the incidence 
of these symptoms among the groups. It does not 
appear that granisetron affects mental status or pro- 
duces headache and dizziness. Thus, unlike other 
antiemetics, such as droperidol and metoclopramide, 
which can cause excessive sedation and extrapyramidal 
symptoms, 1 prophylactic administration of granisetron 
is considered to be relatively free of  adverse effects in 
the prevention of PONV. 

In a previous investigation by Beattie et al., droperi- 
dol was effective in reducing the incidence of PONV in 
patients during non-menstruation but not in those dur- 
ing menstruation. 3 However, in this study, the efficacy 
of granisetron for preventing PONV was not related to 
the phase of the menstrual cycle. The reason for this dif- 
ference is unknown, but it is suggested that preopera- 
tive use of granisetron with respect to the menstruation 
would be more effective than that of droperidol in the 
prevention of PONV. Further studies are needed to elu- 

RETRACTED A
RTIC

LE



Fujii Yet al.: MENSTRUATION AND GRANISETRON 493 

cidate the different mechanisms between these two 
antiemetics in the menstrual period. 

Our hospital pharmacy pays CAN $125.25 for 
granisetron 3 mg (approximately 60 /ag-kg-l). Thus, 
granisetron is much more expensive than other 
antiemetics, such as CAN $1.1 for droperidol 1.25 mg 
and CAN $0.76 for metoclopramide 10 mg. This may 
delay the wide-spread use of  granisetron as an 
antiemetic. However, the use of  droperidol and meto- 
clopramide has been limited because these antiemetics 
may cause undesirable side effects, including excessive 
sedation and extrapyramidal symptoms. 1 

In conclusion, the efficacy of  granisetron for pre- 
venting PONV is not related to the phase of  menstru- 
al cycle in female patients undergoing general 
anaesthesia for major gynaecological surgery. 

10 Furue H, Oota K, Taguchi T, Niitani H. Clinical evalu- 
tion of granisetron against nausea and vomiting induced 
by anticancer drugs. (I) Optimal dose-finding study 
(Japanese). J Clin Ther Med 1990; 6: 49-61. 
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