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Increased incidence of 
retching and vomiting 
during periovulatory 
phase after middle ear 
surgery 

Pekka Honkavaara MD,* Ilmari Pyykk6 MD,* 
Eeva-Marja Rutanen MD 

Purpose: To assess the effect of  the menstrual cycle on post- 

operative retching and vomiting (R& V) after middle ear sur- 

gery, and the efficacy of  prophylaxis against R& V in female 
patients with transdermal scopolamine during either general 

or local anaesthesia and with intravenous ondansetron during 
general anaesthesia. 

Method: A post hoc analysis of  the data on 85 female patients 

with normal menstrual cycles from three prospective studies 

on the prophylaxis of  postoperative nausea and vomiting after 
middle ear surgery on 205 patients. 

Results: Periovulatory period (menstrual dates 11-24) and 

history of  motion sickness were predictors for R& V. During 

2-24hr, both the percentage of patients needing droperidol 

and the mean number of  doses were lower in the perimenstru- 

al group (menstrual dates 25-10) than in the periovulatory 
group 27 vs 51% (P < 0.05) and 0.2 vs 0.7 (P < 0.01), re- 

spectively. Prophylaxis with transdermal scopolamine was a 
predictor for lowered R&V (P < 0.05) and resulted in fewer 
doses of  droperidol (0.4 • 0.7 vs 1.4 • 1.5, P < 0.01). This 
reduction was significant during the periovulatory period 
(from 1.4 • 1.3 to 0.3 + 0.5, P < 0.005). Ondansetron reduced 

the mean need for droperidol from 1.4 • 1.5 to 0.6 +_ 0.8, (P < 

0.O5). 
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Conclusion: The incidence of  R& V after middle ear surgery 

was lower during the perimenstrual phase. In the periovulato- 

ry phase, transdermal scopolamine was more efficient as pro- 

phylaxis against R&V than ondansetron. All female patients 

scheduled for middle ear surgery should be considered indi- 
vidually to receive prophylaxis against R& V. 

Objectif: Evaluer l'influence du cycle menstruel sur les efforts 
pour vomir et les vomissements (EV) postopdratoire apr~s une 

chirurgie de l'oreille moyenne; dvaluer chez des patientes l 'ef- 

ficacitd de la prophylaxie de la scopolamine transdermique 

sur les EV pendant l'anesth#sie gdndrale ou locale et de l'on- 

dansetron iv pendant l' anesthdsie g#ndrale. 

M~thodes: Une analyse des donndes recueillies chez 85 

patientes dont les cycles menstruels ~taient normaux gt partir 

de trois dtudes prospectives portant sur la prophylaxie des 
nausdes et vomissements postopdratoires apr~s une chirurgie 

de l' oreille moyenne impliquant 205 patients. 
R~sultats: La pdriode pdriovulatoire (du l i  e au 24 e jours du 

cycle) et une histoire du real des transports ont dtd des fac- 
teurs pronostiques des EV. Pendant 2-24 h, le pourcentage de 

patientes ndcessitant du dropdridol et le nombre moyen des 
doses requises dtaient tous deux moins dlevds dans le groupe 

pdrimenstruel (jours des menstruations 25-10) que clans la 

pdriode pdriovulatoire 27 vs 51% (P < 0,05) et 0,2 vs 0,7 (P < 
0,01) respectivement. La prophylaxie gtla scopolamine trans- 

dermique dtait un facteur pronostique en ce qui concerne la 
diminution de la frgquence des EV (P < 0,05) et fait baisser le 

hombre des doses de dropdridol (0,4 • 0,7 vs 1,4 • 1,5, P < 

0,01). Cette rdduction dtait significative pendant la pdriode 
pdriovulatoire (de 1,4 • 1,3 ?~ 0,3 • 0,5 P < 0,005). 
L' ondansetron a diminud le besoin moyen de dropdridol de 4 
+_ 1,5 gt 0,6 • 0,8 (P < 0,05). 
Conclusion: L'incidence des EV aprks une chirurgie de l'o- 
reille moyenne dtait plus basse pendant la pdriode pdrimen- 
truelle. Dans la phase pdriovulatoire, la scopolamine trans- 

dermique dtait plus efficace pour prdvenir les EV que l.' ondan- 
setron. Toutes les patientes programmdes pour une chirurgie 
de l'oreille moyenne devraient ~tre considdrdes individuelle- 

ment pour recevoir un traitement prdventif contre les EV. 
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Studies on the effect of menstrual cycle on postopera- 
tive nausea and vomiting (PONV) have been published 
with opposing results. Beattie et  al. ~,2 reported that 
female patients, after gynaecological laparoscopy for 
tubal ligation, are most vulnerable to PONV during the 
perimenstrual period. On the other hand, Honkavaara e t  

al., 3 regarding gynaecological laparoscopy, and Ramsay 
et al., 4 regarding surgical wisdom teeth extraction, have 
reported that the highest incidence of PONV occurs in 
the middle of the menstrual cycle. 

Honkavaara e t  al. 3 and Ramsay et al. 4 postulated that 
increased PONV was due to the effect of elevated 
oestrogen concentrations, which have been shown to be 
associated with an increase in the incidence of vomiting 
after surgery, s Oestrogen also increases the number and 
sensitivity of dopamine receptors. 6a Within the path- 
ways of the vomiting reflex, there are many binding 
sites for dopamine receptor antagonists in addition to 
the area postrema, s Droperidol was given prophylacti- 
cally to most of the patients (74%) by Beattie e t  al. 2 It is 
an antidopaminergic drug effective both in prophylaxis 
and in the treatment of PONV. 9 

Gynaecological laparoscopy and middle ear Surgery, 
although representing different types of surgery, are 
both associated with a high incidence of PONV. 1-3"1~ 
The mechanisms of PONV are still unclear. 13 However, 
the influence of the menstrual cycle might be similar in 
both types of surgery. 

There is little information available on the prophylax- 
is of retching and vomiting in female patients undergo- 
ing middle ear surgery. A post hoc analysis of the effect 
of menstrual cycle on retching and vomiting in patients 
with normal menstrual cycles was therefore performed 
after completing three studies on the prophylaxis of 
PONV related to middle ear surgery. 

P a t i e n t s  a n d  m e t h o d s  

This study is based on the data of 205 patients included 
in three previous studies. ~~ All these studies were 
prospective and double blind in a series of studies on 
PONV related to middle ear surgery under standardized 
anaesthesias. The Ethical Committee of the clinic 
approved the study programmes and all the patients 
gave their informed consent. The choice between gen- 
eral and local anaesthesia was done by the otologist 
when scheduling the operation, by taking into consider- 
ation the type of surgery to be performed and the pref- 
erence of the patient. On the day before surgery, men- 
strual history and the first day of the last menstrual 
period were asked from the female patients in order to 
validate normal cycles and to calculate the day of the 
menstrual cycle (Pd). During this preoperative visit, 
transdermal therapeutic systems (active or passive) 

were applied to the patients in the scopolamine stu- 
dies. 

The basic exclusion criteria in all three studies includ- 
ed: regular or temporary use of antiemetically acting 
drugs, vomiting or retching within 24 hr before the 
operation, breast feeding and obesity. 

After excluding the men (n = 98), and women with 
climacterium or irregular menstrual cycles (n = 22), 85 
female patients with regular menstrual cycles remained 
in the study. As prophylaxis against emetic episodes, 
these female patients received randomly according to 
the original study protocols t~ either transdermal 
scopolamine before general I~ (n = 12) or local tl (n = 18) 
anaesthesia, and intravenous ondansetron ~2 (n = 20) 
before general anaesthesia. Matching placebo was given 
to 10, 17 and 8 patients, respectively. 

Pre-, per- and postoperative monitoring included arte- 
rial pressure with an automatic oscillotonometer, elec- 
trocardiogram and haemoglobin oxygen saturation 
(SpO2) during local anaesthesia. Also, during general 
anaesthesia, capnogram and neuromuscular relaxation 
were routinely monitored. 

As premedication, all the patients received oxycodone 
0.1 mg .kg -I 40-60 min before anaesthesia. Atropine 10 
pg- kg -~ irn 12 or either glycopyrrolate 0.2 mg iv or trans- 
dermal scopolamine ~~ was given as an anticholinergic 
agent according to the randomization of the test drugs in 
the original studies. General anaesthesia was induced 
with fentanyl 2 pg.kg -~ followed by thiopentone 5 
mg-kg -1 and intubation was facilitated by succinyl- 
choline 1.5 mg. kg -l. 

Anaesthesia was maintained with isoflurane in nitrous 
oxide 66% (which was replaced by air well before clos- 
ing of the tympanic membrane) and oxygen. Fentanyl 
1 pg-kg -I was given before local anaesthesia II and 
thereafter during the operation in 50 lag l~ or 25 lag It 
doses for analgesia. During general anaesthesia, the 
otologist applied lidocaine containing adrenaline to the 
surgical site. Vecuronium was used for muscle relax- 
ation, which was antagonized with neostigmine (2 mg) 
and glycopyrrolate (1 mg). Local anaesthesia was per- 
formed by lidocaine containing adrenaline. The patients 
under local anaesthesia received diazepam in 2.5-mg 
doses for sedation, if needed. 

In all cases general anaesthesia was performed by two 
members of our senior anaesthesia staff (by PH in 91% 
of the patients). The local anaesthesia was performed by 
the otologist. 

Trained nurses, unaware of the nature of the study 
drug, assessed the incidence of nausea, retching and 
vomiting during the following five time intervals after 
the end of anaesthesia, or surgery under local anaesthe- 
sia: 0-2, 2-6, 6-12, 12-18 and 18-24 hr. At the end of 
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TABLE I Demographic characteristics of the patients undergoing middle ear surgery during perimenstrual 
and periovulatory phases of the menstrual cycle (values are mean • SD or range). No differences between the 
groups 

Perimenstrual p h a s e  Periovulatory phase 
(Pd 25-10) (Pd 11-24) 

Patients (n) 48 37 
Age (yr) 32 (16--46) 33 (16-45) 
Weight (kg) 64 • 10 64 • 10 
Duration of operation (min) 142 • 83 133 _+ 80 
History of PONV (%) 38 51 
History of motion sickness (%) 52 45 
Patients with oestrogen 23 24 

medication (%) 
Prophylaxis in PONV (%) 39 43 

(scopolamine or ondansetron) 

Peroperative drugs 
Lidocaine topically (mg. kg -~) 0.9 • 0.5 0.8 • 0.5 
Fentanyl (mg- kg -z) 0.003 + 0.002 0.003 • 0.002 
Mean isoflurane (%) (GA) 0.7 • 0.2 0.7 + 0.2 
Diazepam (mg .kg -I) (LA) 0.05 • 0.04 0.04 • 0.04 

Postoperative oxycodone 
Patients needing (%) 47 51 
Median dose (mg. kg -t ) 0. l I (0.04--0.40) 0.10 (0.04-0.49) 

each time interval the nurse assessed whether retching 
or vomiting occurred, or asked the patient if she felt 
nauseated. The difference between retching and vomit- 
ing was the expulsion of even the slightest amount of 
stomach contents. If the patient experienced more than 
one symptom, for example both nausea and vomiting, 
she was listed as having vomited. As the sole rescue 
antiemetic medication, droperidol 10 lag. kg -1 iv or im 
was given for vomiting, retching or prolonged nausea 
(more than 10 min), at a minimum interval of 30 min. 

Statistics 
ANOVA, followed by the Bonferroni/Dunn procedure, 
if appropriate, was used for the parametric data. The 
Chi-square test with Yates' correction, Fisher's exact 
test or the Mann-Whitney U-test was used for nonpara- 
metric data when appropriate. Logistic regression analy- 
sis was used to find predictors for R&V and to assess 
the efficacy of prophylaxis. A P-value of less than 0.05 
was regarded as significant. 

Results 
The proportion of the patients undergoing surgery dur- 
ing perimenstrual days (Pd 25-10) and periovulatory 
days (Pd 11-24) was similar in the placebo groups and 
prophylaxis groups in the original studies. The phase 
groups did not differ as regards patient or anaesthesia 
related factors possibly affecting PONV (Table I). Fur- 
thermore, there were no differences between the peri- 

menstrual and periovulatory phase groups in height, 
duration of general anaesthesia, SpO2 values, or use of 
other anaesthetics used according to the protocols. 

The perimenstrual and periovulatory groups differed 
(P < 0.05) when all the modalities of PONV (nausea, 
retching and vomiting) were assayed between the 
groups. The patients in the periovulatory group suffered 
more from vomiting (49% vs 23%, P < 0.05). The over- 
all incidence of emetic episodes 14 (retching and/or vom- 
iting) was 35% in the perimenstrual group and 54% in 
the periovulatory group. The percentages of patients in 
both groups affected by emetic episodes during the dif- 
ferent time intervals are shown in Figure 1. During the 
time period from 2 to 24 hr after surgery, more patients 
suffered from R&V in the periovulatory group (54 %) 
than in the perimenstrual group (29%, P < 0.05). The 
percentage of patients needing droperidol, and the mean 
dose of droperidol per patient were higher in the peri- 
ovulatory group than in the perimenstrual group (P < 
0.05) during 2-24 hr after surgery (Table II). 

Logistic regression analysis was done to search all 
predictors for retching and vomiting (R&V). The peri- 
ovulatory phase predicted R&V and the need for 
droperidol (P < 0.05, odds 3.2). A history of motion 
sickness was also associated with increased incidence of 
R&V (P < 0.01, odds 6.4). The type of anaesthesia 
(local or general), the amounts of both opioids needed 
(oxycodone or fentanyl), lidocaine topically, mean 
isoflurane concentration, hormonal medication, duration 
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1.3 to 0.3 _+ 0.5, (P < 0.005) was significant during the 
periovulatory phase. Ondansetron reduced the mean 
need for droperidol from 1.4 + 1.5 to 0.6 _+ 0.8, (P < 
0.05) compared with placebo. This reduction was signif- 
icant only during the perimenstrual phase (from 1.4 _+ 
1.6 to 0.4 _+ 0.6, (P < 0.05). 

FIGURE 1 Incidence (%) of retching and vomiting during different 
time intervals after middle ear surgery in the perimenstrual (Pd 25-10) 
and periovulatory (Pd 11-24) phase groups. No differences between 
the groups, but during 2-24 hr more retching and vomiting in periovu- 
latory group (54%) vs perimenstrual group (29%, P < 0.05). 

of surgery or anaesthesia, the patient's history of 
PONV, weight, or age, etc. were not decisive. 

Retching and vomiting was experienceded by 48% of 
these female patients after general anaesthesia and by 
43% after local anaesthesia. Prophylaxis reduced these 
percentages to 41 and 33~ respectively. There was a 
difference in R&V after general anaesthesia, as more 
patients were affected in the periovulatory group (68%) 
than in the perimenstrual group (36%, P < 0.05). 

Placebo treatment was a predictor for R&V (P < 0.05, 
odds 3.9) when compared with transdermal scopo- 
lamine, and the patients in the placebo group needed 
more doses of droperidol per patient 1.4 _+ 1.5, vs 0.4 _ 
0.7 (P < 0.001) in the scopolamine group. In the peri- 
ovulatory group, placebo-treated patients experienced 
twice as much R&V (69%) when compared with scopo- 
lamine (33%), but this difference did not reach statisti- 
cal significance (P = 0.076, Figure 2). The reduction 
with scopolamine in the need for droperidol from 1.4 -+ 

Discussion 
Female sex is a strong predictor for PONV after middle 
ear surgery. 11,12 Retching and vomiting were chosen as 
the endpoint of this study, because they are still one of 
the most dreaded perioperative problems to the 
patients, ~5 and there is clinical experience that the physi- 
cal efforts during emesis may in some cases lead to 
impairment of the result of middle ear surgery. The 
finding that the patients in the perimenstrual group suf- 
fered less from retching and vomiting than in the peri- 
ovulatory group is thus of clinical importance when 
searching for the patients most critically in need of pro- 
phylaxis. 

Our study was planned to investigate problems 
encountered in clinical practice. The division of the 
menstrual cycle was optimized into equal halves in rela- 
tion to hormonal changes, and patients with oestrogen 
m e d i c a t i o n  were  inc luded .  In  9 5 %  o f  the  pa t ien ts  t ak ing  

hormonal medication, the phase of medication corre- 
sponded to that of the normal menstrual cycle. As this 
study could not confirm the heightened effect of oestro- 
gen medication on PONV, proposed by Ramsay et al. 4 
one must assume some other factor(s) behind R&V to 
be of greater importance after middle ear surgery. 

The multifactorial aetiology behind the vomiting 
reflex after ear surgery includes also the Tullio phenom- 
enon 12 and the auriculoemetic reflex. 16 The timing of the 
increase in emetic episodes in periovulatory patients 
suggests the contributing effect of vestibular dysfunc- 
tion ~2 on R&V in ambulatory patients (Figure 1). 
Transdermal scopolamine is more commonly known as 
the anti-motion-sickness drug. The reduction in R&V 
after middle ear surgery associated with transdermal 
scopolamine is a further confirmation of vestibular 
involvement in emetic episodes. Transdermal scopo- 
lamine can be recommended for female patients sched- 
uled for middle ear surgery. This prophylaxis is even 
more advantageous when applied to a patient with a his- 
tory of motion sickness l~ or during the periovulatory 
phase (Figure 2). 

Ramsay et  al. 4 did not find history of motion sickness 
decisive, but this difference can be explained by the 
facts that the physical stimulus during surgical wisdom 
teeth extraction is less powerful than in middle ear 
surgery, and that all their patients had received scopo- 
lamine as premedication. 
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TABLE II Need for droperidol during 24 hr after middle ear surgery in relation to the phase of the menstrual 
cycle (values are mean • SD) 

Perimenstrual phase Periovulatory phase 
(Pd 25-10) (Pd 11-24) 

48 37 Patients (n) 
Patients needing droperidol (%) 
- peroperatively (local anaesth.) 
- 0-2 hr after surgery 
- 2-24 hr after surgery 
Mean dose of droperidol per patient 
- peroperatively (local anaesth.) 
- 0-2 hr after surgery 
- 2-24 hr after surgery 
Mean time to first droperidol (min) 

17 16 
35 19 
29 54* 

0.1• 0.3• 
0.4• 0.3• 
0.3• 0.7• 
340• 450• 

*P < 0.05 chi-square. 
tP < 0.05 Mann-Whitney U. 

FIGURE 2 The effect of prophylaxis on retching and vomiting in the perimenstrual and periovulatory phase groups during 24 hr after middle ear 
surgery. 

The seemingly less efficacious reduction in R&V 
with ondansetron may be explained by the marked cor- 
relation between PONV after middle ear  surgery and 
vestibular dysfunction, jt,12,17 Furthermore, ondansetron 

lacks the antimotion sickness effect, t8 
Local anaesthesia is normally associated with a 

reduced incidence of  PONV or R&V t9 but this was not 
the case in middle ear surgery. Why?  One must assume 
the physical stimuli arising from middle ear  surgery to 
be more powerful than the stimuli normally effected by 
general anaesthesia. 

Periovulatory (Pd 11-24) vulnerability to retching and 

vomiting is parallel  with the findings of  Honkavaara et 

al. 3 (Pd 13-24) and of  Ramsay et al. 4 (Pd 9-15), but 
opposes the results of  Beattie et aL, 1,2 who found most 
PONV during the perimenstrual period (Pd 1-8). In 

order to postulate the reason behind these opposite 
results, the pathways of  PONV must be taken into con- 
sideration. In addition to the area postrema, the path- 
ways of  the vomiting reflex include many binding sites 
for dopamine and its receptor antagonists. 8 The recep- 
tors in the area postrema may differ from those at other 
central and peripheral sites. 2~ 

Oestrogen increases both the number and the sensitiv- 
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ity of dopamine receptors 6'7 and higher concentrations 
of oestrogen correlate with postoperative vomiting in 
female patients. 21 The circulating oestrogen concentra- 
tion is higher on periovulatory than on perimenstrual 
days. 22 Droperidol, a potent D2-receptor antagonist, may 
inhibit the effect of oestrogen on vomiting in the 
dopaminergic pathways of the vomiting reflex. 
Investigators giving prophylactic droperidol to their 
female patients might inadvertently inhibit the emetoge- 
neous effect of oestrogen during the periovulatory 
days. 5 This might explain the low incidence of PONV 
during the periovulatory period in the studies of Beattie 
et al. =,2 

Laparoscopic sterilization by tubal-occlusion tech- 
niques causes tissue damage in the fallopian tubes and 
induces local prostaglandin synthesis. 23 The release of 
prostaglandin from the occluded fallopian tubes to the 
abdominal fluid 24 could aggravate menstrual symptoms 
and cause a dysmenorrhoea-like state 25 during the peri- 
menstrual period, and thus be one factor causing elevat- 
ed PONV after laparoscopic tubal ligation. Furthermore, 
the enhanced and prolonged action of serotonin (5- 
hydroxytryptamine3) under prostaglandin action 24 might 
increase this emetogeneous effect. Thus, the difference 
in the types of surgery performed during laparoscopy 
may explain the other part of the differences between 
the results of Beattie et al. 1.2 and of Honkavaara et al. 3 

There are no studies on the effect of progesterone on 
PONV, although the concentration of this hormone also 
displays cyclic variation in female patients. Further- 
more, progesterone might also be a contributing factor 
in the increased incidence of PONV during the periovu- 
latory period, since its concentration begins to increase 
just before ovulation and rises until days 21-23 of the 
menstrual cycle. 

Customarily general anaesthesia for middle ear 
surgery is carried out with volatile anaesthetics. There 
have been recent reports on lowered frequency of 
PONV after total intravenous anaesthesias in this surgi- 
cal setting using propofol. 26'z7 If propofol becomes more 
popular for middle ear surgery, some of the patients 
would be saved from this dreaded perioperative prob- 
lem. 

Because of the multifactorial nature of PONV related 
to middle ear surgery, still a further reduction of PONV 
might be achieved by combination prophylaxis of 
PONV. 2s-3~ One should take all the risk factors leading 
to PONV into consideration in the scheduled context 
when administering prophylaxis to patients: surgical 
factors, patient factors and anaesthetic factors.13'14'19 

It is concluded that female patients are more vulnera- 
ble to retching and vomiting during the periovulatory 
than perimenstrual period after middle ear surgery. 

Proper (combination) prophylaxis should be considered 
for all female patients scheduled for this type of opera- 
tion in order to reduce the risk of retching and vomiting 
which causes distress and could in some cases jeopar- 
dize the surgical outcome, especially during the peri- 
ovulatory period. 
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