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Abstract

Background: Postoperative Nausea and Vomiting (PONV) is one of the common and unpleasant
complications after surgery. The menstrual cycle may be one of the factors which affect the incidence of
PONV.

Obijectives: This study aimed to determine the relationship between different phases of the menstrual cycle
and PONV.

Methods: The present study was a cross-sectional descriptive study and involved 70 women, 15-45 years
old, ASA (American Society of Anesthesiologists) class | and Il and were candidates for elective open
cholecystectomy. The first day of the previous menstrual period was considered the first day of the cycle,
and the patients were divided into two phases: days one to 14 constituted the proliferative and the follicular
phases and days 14 to the last day of the cycle constituted the luteal phase. The patients’ general anesthesia
was accomplished in a standard way. After the end of operation and the transfer of patients to the recovery
room, their rate of nausea and vomiting during recovery, within the first two hours, and the first two to six
hours of their transfer to the department was examined and recorded. The Rhodes index was used to
determine the severity of nausea and vomiting. The data were analyzed using of descriptive statistics, chi-
square test, and independent t-test using SPSS 17 software.

Results: Based on the results of this study, the severity of PONV during recovery, the first two hours, and
the first two to six hours after the transfer of participants to the department did not significantly differ among
the different phases. Moreover, there was not a significant difference between the occurrence of nausea and
vomiting and the menstruation phases regardless of its severity in the mentioned periods. The received
amount of anti-nausea or anti-vomiting medication (i.e. Plasil in this study) was higher in the proliferative-
follicular phase in the first 24 hours (p value=0.011).

Conclusion: This study showed that menstrual phase does not affect the incidence and severity of PONV.
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Introduction section [10]. Despite progress in anti-vomiting

Postoperative Nausea and Vomiting (PONV) is
one of the most serious complications after
surgery and has been examined in various studies
[1-3]. Although PONV is self-limiting in most
cases, it is an unpleasant complication and can
lead to the patient’s discomfort and
dissatisfaction. Moreover, it prolongs the recovery
time, increases the patient’s care costs, results in
the aspiration of the contents of the stomach,
opens up the stiches, and rarely leads to
dehydration and electrolyte disturbances [4-9].
Each episode of vomiting causes a 20-minute
delay in discharging the patient from the recovery

treatments, the prevalence of PONV is 20% to
30% and reaches 70% in people with specific risk
factors. These risk factors include: being female,
having a history of PONV, having a history of
motion sickness, being a non-smoker, being at
lower age groups, being anaesthetized with
inhaled medications, using drugs, and undergoing
breast, middle ear, and gynecologic surgeries in
women [11-14]. Various studies have shown that
the menstrual cycle in women has an effect on the
incidence of PONV [15-18]. The rate of PONV in
women is two to four times higher than its rate in
men [10]. During the menstrual cycle, the change
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in blood levels of sex hormones in women is three
times higher than this change in men [19]. There
is a controversy over the effects of menstrual
phases on PONV. Some studies have shown that
its risk increases in the follicular phase [20-22].
Other studies have revealed that its rate increases
in the luteal phase [23]. Finally, the results of a
number of studies have shown that the menstrual
cycle does not affect its rate [24-25]. Moreover,
Apfel and Gratz’s study highlighted the fact that
there was not a relationship between menstrual
phases and PONV [11,24]. Another study
revealed that hormonal changes (especially
estrogen) play a role in vomiting syndromes.
Moreover, it showed that changes in the
concentration of progesterone or 17-beta-estradiol
may result in the sensitivity of the vomiting center
[19]. These findings are clinically important due
to the fact that surgical planning can be effective
in preventing or reducing PONV levels.
Considering the complications and the importance
of preventing and treating PONV, the fact that the
female gender is a well-known and important risk
factor, and the existence of few studies with
contradictory results about this issue (especially in
Iran), we made an endeavor to examine the
differences in PONV among the women’s
menstrual cycle phases. The results of this study
can help us to determine the time of elective
surgery in women accurately and to provide an
effective way to prevent this serious complication.

Methods

The present study was a cross-sectional
descriptive study and obtained the
zums.rec.1392.63 permission number from the
Ethics Committee. It was conducted in the 2013-
2014 time period and involved 70 women 15-45
years old, ASA (American Society of
Anesthesiologists) class | and 1l and were
candidates for elective open cholecystectomy in
the operating room of Ayatollah Mousavi
Hospital in  Zanjan. They had specific
characteristics including: giving consent, having
regular menstrual cycles (28-35 days), passing a
minimum of an eight-week time period after the
end of pregnancy (Considering the fact that
according to gynecologic’s references, there is the
possibility of nausea and vomiting due to
hormonal changes until two months after delivery,
patients who had undergone surgery before the

end of eight weeks were excluded from the study
in order to remove the aforementioned factor), not
using medications that reduce or stimulate PONV
such as antipsychotics and corticosteroids, being
non-pregnant or non-breast feeder, knowing the
last day of the period, having a minimum of an
eight-hour of fasting time period, not having no
history of surgery on the stomach or esophagus,
not having a previous history of PONV, being a
non-smoker, and undergoing a surgery which took
less than two hours.

The first day of the previous menstrual cycle of
the patients who had the required criteria was
considered to be the first day of the cycle and the
patients were divided into two groups: the first
group consisted of women who were in the
proliferative-follicular phase (days one to 14), and
the second group comprised the women who were
in the luteal phase (days 15 to the last day of the
cycle). Purposive sampling was utilized to select
35 participants for each of these groups in the
2013-2014 time period. After the patients’
entrance into the operating room, intravenous
access was secured with 18-G cannula and 20 ml
ringer serum per kilogram of body weight per
hour was administered for all patients. Standard
monitoring included electrocardiography, pulse
oximetry, and arterial blood pressure
measurements. All of the patients received two
mg midazolam and 100 micrograms fentanyl as
premedication. After pre-oxygenation, anesthesia
induction was performed with sodium thiopental
5mg/kg and atracurium 0.5 mg/kg and the patients
were intubated after three minutes. Anesthesia
was administered to the patients with 50% O2+
50% N20O, iso-fluoranes 1 to 1.5%, Atracurium
0.1 mg/kg repeated every 20 minutes until the end
of operation. At the end of the operation and after
the beginning of the patients’ spontaneous
respiration, the effects of muscle relaxation
medications including neostigmine 0.04 mg / kg
and atropine 0.02 mg / kg were reversed and the
patients were extubed and transferred to the
recovery room after the examination of the
stability of their respiratory status. The severity of
patients’ nausea and vomiting in the recovery
room and during the first two hours and two to six
hours after their transfer to the department were
examined and recorded. The Rhodes index was
used to determine the severity of nausea and
vomiting. Accordingly, nausea or vomiting was
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classified into four categories based on the degree
of severity: degree O=lack of nausea and
vomiting; degree 1: nausea only irritates the
patient; degree 2=patient vomits less than two
times; and degree 3=patient vomits more than two
times. Moreover, the complication with the higher
degree of severity was emphasized in the
classification of the severity of these
complications. For instance, if the patient had
moderate vomiting and severe nausea, the
researcher would place them in the severe nausea
and vomiting category. Similarly, if the patient
had severe nausea without vomiting, the
researcher classified them in the same category.
Subsequently, the severity of postoperative nausea
and vomiting was analyzed based on the collected
data. Rodex index was used to determine the
severity of nausea and vomiting [26]. The data
were analyzed by means of descriptive statistics,
chi-square test, and independent t-test using SPSS
17 software. In this study, p<0.05 was considered
to be statistically significant.

Results

In the present study, the mean age of the
participants of the first group, who were in the
proliferative-follicular ~ phase, was 28+0.6.
Furthermore, this age was 29459 for the
participants of the second group who were in the
luteal phase. Based on the results of the
independent t-test, there was not a significant
difference between the age of the participants who
were in the proliferative-follicular phase and the
ones who were in the luteal phase (p=0.463).
Table 1 provides the results of the comparison in
regard to the severity of nausea and vomiting at
the time of recovery, the first two hours, and the
first two to six hours after the operation. The
results of chi-square showed that the difference
between the severity of nausea and vomiting in
these time periods and the menstrual phases was
not significant (p-value=0.206, p-value=0.143, &
p-value=0.112) (Table 1).

Table 1: Comparison of severity of nausea and vomiting in different postoperative
time periods based on menstrual phase

Menstrual Nausea & Vomiting Severity
After Surgery Phase 0 1 > 3 P value
Luteal 22(%62.9) 13(%37.1) 0(%0) 0(%0)
In Prolifrative- 0.206
Recovery Folicular 16(%45.7) 16(%45.7) 2(%5.7) 1(%9.2) '
Luteal 8(%22.9) 17(%48.6) 8(%22.9) 2(%5.7)
In 2h Prolifrative- o o 0 0 0.143
ward Folicular 5(%14.3) 5(%42.9) 6(%17.1) 9(%25.7)
Luteal 4(%11.4) 22(%62.9) 9(%25.7) 0(%0)
2-6h Prolifrative- 0.112
Folicular 9(%25.7) 17(%48.6) 6(%17.1) 3(%8.6)

Moreover, the results of the comparison regarding
the existence or lack of nausea and vomiting
without the examination of the severity of nausea

in the aforementioned two phases highlighted the
lack of a significant difference (Table 2)

Table2: Comparison of the presence or absence of nausea and vomiting in different
time periods after the operation based on the menstrual phase

Nausea & Vomiting

After Surgery Menstrual Phase Status P value
NO YES TOTAL

recovery - L_uteal - 22 13 35 0.230

Proliferative- Follicular 16 19 35 '
Luteal 8 27 35

In Ward 2h Proliferative- Follicular 5 30 35 0.540

2-6h Luteal 4 31 35 0.218
Proliferative- Follicular 9 26 35 '

Furthermore, in this study, the amount of the
received anti-nausea or anti-vomiting medication

(i.e. Plasil in this study) was compared between
the two groups during the first 24 hours. The
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results showed that, this amount was larger in the
proliferative-follicular  phase (p-value=0.011)

(Table 3)

Table 3: The relationship between the total received Plasil and the menstrual phase

Zero time One time Two to three times  More than three times
N=28 N=25 N=14 N=3
Luteal Phase 18(%51.4) 14(%40) 2(%5.7) 1(%2.9)
Proliferative- 0 0 0
Follicular Phase 10(%28.6) 11(31.4) 12(%34.3) 2(%5.7)
P value=0.011

Discussion

The present study showed that the menstrual
phases did not have an effect on the severity of
nausea and vomiting during recovery, the first two
hours, and the first two to six hours after the
transfer of the participants to the department.
Moreover, it revealed that, the difference between
the severity of nausea and vomiting in these time
periods and menstrual phases was not significant.

There is controversy over the effect of menstrual
phases on nausea and vomiting. In some studies
the risk of PONV increases in the follicular phase
[22-25]. Nonetheless, in other studies this risk
increases in the luteal phase [23].

These results are in line with the results of a
number of previous studies [11,19,24,25].
Nevertheless, the results of the study by
Honkavara et al. showed that nausea and vomiting
after  gynecological laparoscopic  surgery
depended on the phase of the menstrual cycle and
its most severe state occurred in the luteal phase
[17]. The findings of another study, which was
conducted by Beattie, showed that the menstrual
cycle had a noticeable predictive effect on PONV.
In this study, patients were examined only for the
presence or absence of nausea and vomiting
regardless of their severity for 24 hours. Based on
the findings, the rate of nausea and vomiting
increased for the participants who were in the first
eight days of the menstrual cycle [18]. The reason
behind the difference between the results of this
study and the results of our study may be its
longer follow-up of patients. In the study by
vahhabi et al., PONV and the requirement for
metoclopramide had the highest rate in the first 24
hours after surgery in women who were in the
luteal and follicular phases. On the other hand,
they had the lowest rate in the menstrual and
premenstrual phases [27]. In this study, menstrual
phases were defined as follows: follicular

phase=days eight to 12, ovulation phase=days 13
to 15, luteal phase=days 20 to 24, and the next
cycle of the premenstrual phase=days 25 to six.
The highest intensity degree of PONV was in
luteal and follicular phases. On the other hand, its
lowest intensity degree was in the premenstrual
phase. It appears that, the difference between our
results and the results of this study stems from
their different ways of classification of menstrual
cycle.

In another study Vahhabi et al. showed that there
was not a difference between the incidence of
nausea and vomiting in women before and after
menopause [9]. Notwithstanding, Leksowski
showed that there was a high incidence of PONV
in women after menopause [28].

The findings of the study which was carried out
by Simurina showed that, PONV rates were lower
in participants who were in the luteal phase in
comparison with the other participants. These
findings are in line with the results of our study.
Nonetheless, based on our results, this difference
was not significant [22]. One of the important
issues in the study of the effect of menstrual
phases on PONV is the various and incompatible
definitions of menstrual cycle phases and
menstrual cycle changes from woman to woman
and from cycle to another cycle. This issue may
lead to the differences among the findings of the
relevant studies.

This study was limited due to its short (six hours)
follow-up of the patients. It is suggested that the
future studies monitor the patients’ nausea and
vomiting for 24 hours. The high prevalence of
PONV in women at the beginning of pregnancy
and during pregnancy highlights the role of sex
hormones in this mechanism [29]. Studies on
PONV have not measured the amount of sex
hormones. This issue may be a cause of
controversy surrounding the results. The result of
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a study revealed that high levels of estradiol
increased the risk of PONY [30]. The findings of
another study showed that its low levels increased
this risk [31]. Finally, based on the results of a
certain study estradiol did not affect PONV [32].
Consequently, it is suggested that, future studies
examine the sex hormones levels.
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