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Abstract
Purpose To evaluate the predictors of postoperative nausea
and vomiting (PONV) in women with gynecologic tumor.
Methods The analysis was based on prospectively collected
data of 82 adult patients with gynecologic tumor, who were
submitted to open surgical treatment and undergoing general
anesthesia. The predictors included were age ≥50 years, non-
smoker, use of postoperative opioids, mechanical bowel prep-
aration, intraoperative intravenous hydration (IH) ≥10 mL/kg/
h, and IH in the immediate postoperative, first and second
postoperative days (PO1 and PO2) ≥30 mL/kg. A score with
predictor variables was built. A multiple logistic regression
was fitted. To estimate the discriminating power of the chosen
model, a receiver operating characteristic (ROC) curve was
plotted and the area under the ROC curve (AUC) was calcu-
lated. Statistical significance was set at p value <0.05 and the
confidence interval at 95 %.
Results The incidence (%) of nausea, vomiting and both, in
the general population, was 36.6, 28.1, 22.0, respectively. The
highest incidences of PONV were found in non-smokers and
in patients who received >30 mL/kg of IH in the PO2. The
results of the adjusted model showed an increased risk of
PONV for each 1-point increase in the score punctuation.
The relative risk was higher than 2.0 for vomiting in all period

and in the PO1. The ROC curve showed great discrimination
of postoperative nausea and vomiting from the proposed score
(AUC >0.75).
Conclusions The study population was at high risk of PONV.
Therefore, institutional guidelines abolishing modificable var-
iables following temporal evaluation of the effectiveness
should be undertaken.

Keywords Gynecologic tumor . Postoperative nausea and
vomiting . Perioperative care

Introduction

Postoperative nausea and vomiting (PONV) is common, un-
pleasant, and harmful. The estimated incidence is 25–30% [1]
in the general population, reaching 70–80 % in high-risk pa-
tients [2, 3]. The genesis of PONV is multifactorial, involving
surgical, anesthetic, and patient risk factors [1, 4, 5].

When symptoms are intense, PONV could be associated
with anastomotic leakage, bleeding, electrolyte imbalance, de-
hydration, and aspiration of gastric contents, besides
prolonged periods of fasting, resulting in increased costs and
length of hospital stay [6].

Gynecologic surgery has been considered an independent risk
factor for PONV [7]. The causes for PONV after gynecology
surgeries are related to age, obesity, motion sickness, history or
previous PONV, and pain in the postoperative period [8, 9].

Antiemetic strategy is one of the elements of multimodal
enhanced recovery after surgery (ERAS) program, which con-
sists in several perioperative routines such as pre and postop-
erative fasting, mechanical bowel preparation (MBP), periop-
erative anesthesia, analgesia, and intravenous hydration (IH)
that, when combined, could influence the recovery in the post-
operative period [10].
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ERAS was introduced for elective colorectal surgery, but,
because of positive results, the program has gained ground in
other types of surgeries, such as orthopedics, urology, and
gynecology. However, limited data are available for gyneco-
logic cancer surgery. Also, a major challenge in healthcare is
to incorporate new concepts into routine clinical practice [10].

Although it has been created risk scores that, when applied
before surgery, can help the management of PONV [4, 11], it is
unknown how the perioperative routine can impact the inci-
dence of PONV in gynecologic cancer surgeries. In addition,
most variables included in these risk scores are non-modifiable
factors, whereas those related to perioperative care can be mod-
ified as recommended by the multimodal protocols [12].

Considering these aspects, the present study aimed to quan-
tify the incidence of PONV in gynecologic cancer patients
undergoing major surgery and determine the effect of unnec-
essary interventions that are known to increase the risk of
PONV in an institution that does not conduct perioperative
routines according to multimodal protocols.

Methods

Study design

The analyses are based on prospectively collected data of 82
female adult patients (18 years or older) with a diagnosis of
cervical, ovarian, or endometrium tumor, enrolled in the
Brazilian Cancer Institute (INCA – Instituto Nacional de
Câncer José Alencar Gomes da Silva) who were submitted
to open surgical treatment from 2011 to 2012 and undergoing
general anesthesia. Patients who were submitted to laparo-
scopic and vaginal surgeries and those who did bowel resec-
tion during surgery were excluded.

The study protocol was approved by the Brazilian Cancer
Institute (INCA – Instituto Nacional de Câncer José Alencar
Gomes da Silva) ethics committee (CAAE number 01,052,
712.9.0000.5274). Patients were admitted into the study upon
providing written formal authorization through a free and in-
formed consent agreement.

Data collection

The follow-up started at the time of hospital admission for
surgical procedure, and patients were followed up until the
time of discharge. The researchers recorded the proceedings
of the entire multidisciplinary team involved in perioperative
care, and the clinical outcomes such as nausea, vomiting, and
abdominal distension were assessed daily by the researchers.

The information related to age, smoking status, the tumor
diagnosis, the perioperative conducts, and outcomes were col-
lected from medical records. The staging was done according
to the International Federation of Gynecology and Obstetrics

(FIGO) system for tumor classification [13]. Confirmation of
tumor site and tumor weight was obtained through histopa-
thology reports.

Upon hospital admission, the patients were assessed for
nutritional status by measuring their body mass index
(BMI). Nutritional diagnosis was made according to World
Health Organization guidelines for adults [14, 15], and ac-
cording to Pan American Health Organization standards for
the elderly [16]. Afterward, so as to homogenize the findings,
the patients were classified in three groups: malnourished,
eutrophic, and overweight. To calculate the BMI from patients
with ovarian neoplasm, tumor weight was subtracted from
body weight beforehand.

During the perioperative period, the following variables
were recorded: use and type of MBP, length of preoperative
fasting, consistency of early oral diet, technique and time of
anesthesia, duration and type of surgery, use of opioids, anti-
emetics and antibiotics, and IH and short- and long-term com-
plications. To classify intraoperative and postoperative IH vol-
ume, the cutoff points 10 mL/kg/h [17] and 30 mL/kg were
used, respectively [18].

PONVwere assessed in the immediate postoperative (IPO)
and the first and second postoperative days (PO1 and PO2) on
a binary scale (yes/no) by a trained nutritionist. Patients were
considered nauseated in the IPO if they responded to the ques-
tion, BAre you or have you felt nauseated after surgery?^
Using similar questions, the vomiting episodes were assessed.
In the PO1 or PO2, nausea and vomiting were assessed pro-
spectively. Nausea and vomiting were considered as a binary
outcome to be applicable to analysis.

A score formed with predictor variables of nausea and
vomiting was built for the IPO, PO1, and PO2. The following
variables were considered as predictors of nausea and
vomiting: age (<50 year = 1,≥50 year = 0), duration of oper-
ation (≥60min = 1, <60 min = 0), use of postoperative opioids
(yes = 1, no = 0), IH in the intraoperative period (≥10 mL/kg/
h = 1, <10 mL/kg/h = 0), IH in the IPO (≥30 mL/kg = 1,
<30 mL/kg = 0), IH in the PO1 (≥30 mL/kg = 1, <30 mL/
kg = 0), IH in the PO2 (≥30mL/kg = 1, <30 mL/kg = 0), MBP
withmannitol (yes = 1, no = 0), smoking status (non-smoker =
1, smoker = 0), gender (once female gender is considered a
risk factor for PONVand our population is composed only by
women, all patients scored 1). Each factor contributed 1 to this
score if present and 0 if absent in a patient.

Statistical analysis

The statistical analysis was performed using the packages
Bepicalc^ [19] and BEpi^ [20] included in the R software (v
3.2.0) [21].

In describing the sample, the data were expressed in per-
centages for the categorical variables and in mean for the
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numeric variables; the incidence of nausea and vomiting was
calculated according to their predictors and confounders.

A multiple logistic regression was fitted for the whole pe-
riod and for each postoperative phase using nauseas,
vomiting, nauseas or vomiting and both as outcomes and the
score as exposure. The adjusted variables were selected by
backward stepwise procedure and the best model was chosen
according to Akaike information criterion. Variables included
as potential confounders were regular use of ondansetron, use
of ondansetron in the intraoperative period, performing pelvic
or paraaortic lymphadenectomy, nutritional diagnosis, preop-
erative fasting time, consistency early oral diet, complications
in the intraoperative period, short- and long-term non-diges-
tive complications, anesthesic agent type, time under anesthe-
sia, regular use of bromopride and metaclopramide, and anti-
biotic use in the intraoperative and postoperative periods.
After stepwise analysis, the final adjusted model included
the variables: regular use of ondansetron, performing pelvic
or paraaortic lymphadenectomy, preoperative fasting time,
consistency early oral diet, complications in the intraoperative
period, short-term non-digestive complications, anesthesic
agent type, time under anesthesia, and antibiotic use in the
postoperative period.

To estimate the discriminating power of a chosen model, a
receiver operating characteristic (ROC) curve was plotted, and
the area under the ROC curve (AUC) was calculated, which
an AUC of 1.0 would represent a perfect discrimination.

Statistical significance was set at p value <0.05 and the con-
fidence interval at 95 %.

Results

The mean age of patients enrolled in this study was 55 years
(25 to 86); 22 % had a cervical tumor, 45 % an endometrium
and 33 % an ovary tumor, and most of them (49 %) in early
stages (I or II). The type of surgery performed in most patients
was the type 1 total radical hysterectomy with or without

Table 1 General
characteristics of patients
undergoing treatment for
gynecological tumors
(N = 82)

Variables n %

Nutritional diagnosis
Eutrophic 22 26.8
Overweight 49 59.8
Malnourished 11 13.4

Tumor site
Cervix 18 22.0
Endometrium 37 45.1
Ovary 27 32.9

Staging
Stage I 35 42.7
Stage II 5 6.1
Stage III 17 20.7
Stage IV 2 2.4
No stage* 23 28.1

*Benign tumor or carcinoma in situ

Table 2 Incidence of
postoperative nausea and/or
vomiting according to predictors
and possible confounders

Incidence (%)

Nausea Vomiting Nausea and vomiting

General 36.6 28.1 22.0
Predictors
Age ≥50 18.3 13.4 12.2
Non-smoker 32.1 22.2 17.3
Use of postoperative opioids 11.0 12.2 7.3
IH in the IO ≥10 mL/kg/h 23.8 17.5 13.8
IH in the IPO ≥30 mL/kg 18.3 13.4 11.0
IH in the PO1 ≥30 mL/kg 15.9 12.2 9.8
IH in the PO2 ≥30 mL/kg 8.5 7.3 6.1
MBP with mannitol 12.2 11.0 8.5

Confounders*
Regular use of ondansetron 15.9 11.0 8.5
IO use of ondansetron 22.0 19.5 15.9
Pelvic or paraaortic lymphadenectomy 4.9 6.1 2.4
Nutritional diagnosis
Eutrophic 13.4 9.8 17.1
Overweight 17.1 15.9 3.7
Underweight 6.1 2.4 1.2

Consistency of early oral diet
Clear liquid diet 31.7 20.7 7.3
Full liquid diet 3.7 4.9 12.2
Soft diet 1.2 2.4 2.4

IH intravenous hydration, IO intraoperative, IPO immediate postoperative, PO1 first postoperative day, PO2
second postoperative day, MBP mechanical bowel preparation

*Mean (minutes) of preoperative fasting time for patients who had nausea, vomiting, or both was 792, 802, and
819, respectively
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salpingo-oophorectomy bilateral or unilateral (61 %). In rela-
tion to nutritional status, most of the patients were found to be
overweight (Table 1).

Table 2 shows the incidence of postoperative nausea,
vomiting, and both according to predictors used to build the
score, and confounders used to adjust logistic regression. The
incidence (%) of nausea, vomiting, and both, in the general
population, was 36.6, 28.1, 22.0, respectively. According to
the presence of predictors, the highest incidences were found
in non-smokers and in patients who received 10 mL/kg/h or
more of IH in IPO, ranging from 8.5 to 32.1 for nausea, 7.3 to
22.2 for vomiting, and 6.1 to 17.3 for both.

Table 3 shows the incidence of postoperative nausea,
vomiting, and both according to score punctuation. The
highest incidences were found in score 5, achieving 15.2 %
for nausea and 10.1 % for vomiting.

The results of the adjusted model (Table 4) showed an
increased risk of nausea, vomiting, nausea or vomiting, and
both for each 1-point increase in the score punctuation. The
relative risk was higher than 2.0 for vomiting in all periods and
in the PO1, for instance.

Figure 1 shows the ROC curve for nausea, vomiting, nau-
sea or vomiting, and both. All curves showed AUC higher
than 0.75 which means a great discrimination of postoperative
nausea and vomiting from the proposed group of variables
that are potentially related to PONV.

Discussion

Nausea and vomiting are considered by many patients to be
more distressing than postsurgical pain [22] with the cost of
recovery increasing significantly in patients that develop
PONV [23].

The high incidence of PONV in the study population is in
accordance with the literature. Female patients undergoing
gynecologic surgery are at high risk for development of
PONV4 ranging from 21 to 92 % [5, 24].

Despite some surgeries per se has been associated with
PONV [25], its causal impact remains questionable. A high

incidence of PONV after certain operations might be due not
only by the type of surgery performed, but mainly by the
involvement of high-risk patients, as in our study population,
which consists of females, undergoing gynecologic laparoto-
mies and who are more likely to receive postoperative opioids.
In fact, in the Apfel’s analysis of combined risk factors for
PONV, the type of operation was not a strong independent
predictor for this outcome4. In the present study, only patients
undergoing open abdominal surgeries were included in the
analysis, in order to eliminate the impact of the type of surgery
on the results.

Our results confirm that, besides the established higher risk
of PONV in non-smoker patients and in those aged below
50 years [9], aspects of perioperative routine were also

Table 3 Incidence of postoperative nausea and/or vomiting according
to score punctuation

Score Incidence (%)

Nausea Vomiting Nausea and vomiting

3 2.5 1.3 1.3

4 7.6 5.1 3.8

5 15.2 10.1 10.1

6 6.3 7.6 3.8

7 6.3 3.8 3.8

Table 4 Risk of nausea or vomiting for each 1-point increase in the
score punctuation

Outcome Unadjusted Adjusteda p valueb

OR CI 95% OR CI 95%

Nausea

All periodc 1.52 (1.01,2.30) 1.84 (1.03,3.27) 0.028

IPO 1.89 (0.94,3.77) 1.85 (0.76,4.53) 0.159

PO1 1.53 (1.03,2.28) 1.48 (0.92,2.40) 0.099

PO2 1.39 (0.97,1.98) 1.68 (1.00,2.84) 0.040

Vomiting

All periodc 1.66 (1.06,2.60) 2.12 (1.17,3.81) 0.007

IPO 1.20 (0.46,3.10) *

PO1 1.66 (0.98,2.82) 2.14 (1.05,4.39) 0.019

PO2 1.20 (0.82,1.75) 1.26 (0.73,2.19) 0.409

Nausea and vomiting

All periodc 1.51 (0.95,2.4) 1.99 (1.06,3.73) 0.022

IPO 0.53 (0.12,2.25) *

PO1 1.63 (0.90,2.94) 2.02 (0.96,4.24) 0.039

PO2 1.28 (0.84,1.95) 1.29 (0.63,2.66) 0.485

Nausea or vomiting

All periodc 1.70 (1.12,2.60) 1.99 (1.15,3.46) 0.008

IPO 2.26 (1.13,4.54) 2.57 (1.02,6.51) 0.028

PO1 1.59 (1.08,2.34) 1.65 (1.00,2.71) 0.040

PO2 1.32 (0.94,1.84) 1.56 (0.99,2.46) 0.048

Bold values are significant

OR odds ratio, CI 95 % confidence interval of 95 %, IPO immediate
postoperative, PO1 first postoperative day, PO2 second postoperative
day, AUC area under the curve
a Adjusted by regular use of ondansetron, performing pelvic or paraaortic
lymphadenectomy, preoperative fasting time, consistency early oral diet,
complications in the intraoperative period, short-term non-digestive com-
plications, anesthesic agent type, time under anesthesia, antibiotic use in
the postoperative period
b p value from likelihood ratio test
c Presence or absence of nausea, vomiting, or both in the IPO or PO1 or
PO2

*Algorithm did not converge
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determinants of PONVand should be considered as predictors
of increased risk for PONV: intraoperative IH above 10 mL/
kg/h, IH in the IPO and PO1 higher than 30 mL/kg, the use of
mannitol in the preoperative period, and postoperative use of
opioids.

Excessive fluid replacement, when associated to reduced
excretion of sodium, chloride, and water, which often occurs
as a physiological response to trauma [26], causes generalized
edema of tissues, with numerous clinical consequences.
Therefore, it is considered as an important strategy for reduc-
ing the risk of nausea and vomiting to not over hydrate the
patient in the perioperative period [27].

MBP is associated with dehydration and electrolyte disor-
ders, hindering the balancing of fluids and electrolytes during
the perioperative period, as well as a greater frequency of
nausea, vomiting, paralytic ileum, abdominal discomfort, dis-
tension, and pain [28, 29]. However, an interview with oncol-
ogy surgeons found that, although the literature does not show
evidence for carrying out the MBP in gynecological surgery
for cancer, 48 % perform MBP as routine [30]. Recently, the
guidelines for the perioperative management in rectal/pelvic
elective surgeries recommend that theMBP should be avoided
in pelvic surgery [31].

Regarding analgesia, the intravenous opioid is still fre-
quently used despite the inconvenience of increasing the inci-
dence of nausea, vomiting, sedation, urinary retention, ileus,

and abdominal distension, which may delay the postoperative
recovery [10, 32]. To prevent these symptoms, it is recom-
mended multimodal analgesia with paracetamol and non-
steroidal anti-inflammatories. The epidural analgesia may be
used as a rescue and the use of opioids only if pain control is
not achieved with non-opioid drugs [10].

The patient risk for NVPO should be assessed preopera-
tively notwithstanding, according to the literature, routine ad-
ministration of antiemetics is neither well established nor cost-
effective [33]. The first consensus guideline that incorporated
administration of prophylactic antiemetic treatment based on
risk score stratification was published in 2003 [34]. Recently,
the efficacy of PONV management, according to this consen-
sus guideline, was examined comparing 300 adult surgical
patients who underwent general anesthesia prior to institution-
al adoption of PONV management guideline with 301 adult
surgical patients who underwent general anesthesia following
adoption of the guideline. The institutional incidence of
PONV was significantly reduced from 8.36 % to 3.01 % fol-
lowing guideline adoption. Although implementation of con-
sensus PONV prevention guideline significantly reduced in-
cidence at an institutional level, patients with three or more
risk factors remain at risk for PONV. Once all patients who
developed PONV had three or more risk factors, the reduction
in incidence was attributable to an overall increase in preop-
erative antiemetic prophylaxis, with a concomitant increase in

Fig. 1 ROC curve from logistic
model for the proposed
perioperative score as a predictor
of postoperative nausea and
vomiting in women with
gynecological tumor
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multimodal treatment and a decrease in single modality treat-
ment [35].

Some studies emphasize that the adoption of a risk-
based PONV management program can reduce incidence
of PONV institutionally [36, 37]. The inability of institu-
tions to eradicate PONV in spite of the large body of
scientific literature surrounding its management is a topic
of current debate [38]. Some authors advocate a risk-
based implementation of antiemetic administration [39],
while other authors have suggested that a liberal antiemet-
ic prophylaxis approach should be taken with all surgical
patients [40].

Based on evidence suggesting that algorithms for
PONV management are not universally applicable be-
tween different patient populations and institutions,
Kranke et al. (2007) encourage the importance of estab-
lishing specific guidelines to each institution and target
population and also the need for institutions in conducting
studies for the purpose of evaluating their own guideline
efficacy at the institutional level and to determine the
areas for institution-specific improvement [41].

The aim of this study was not to create a specific risk factor
for our population, as it has been done before, but to identify
the main factors that determine PONV in gynecological onco-
logic surgery, in order to create multimodal strategies that
could improve perioperative care.

This study has the following limitations: although PONV
has been prospectively evaluated after each offered meal, it
was measured by patient self-report, and not by a Likert scale,
which prevented the assessment of symptom severity.
Furthermore, the history of motion sickness or PONV was
not collected. However, it is important to note that the modi-
fiable predictors of PONV included in this study proved to be
as important as non-modifiable risk factors cited above in
determining PONV.

Therefore, considering that our study population has twice
the risk of developing PONV for each predictor, three actions
should be undertaken: (1) Create institutional guidelines
abolishing modifiable variables, like MBP and the rational
use of IH and opioids as routine; (2) consider antiemetic pro-
phylaxis for virtually all women undergoing surgery for gy-
necological cancer; and (3) perform temporal evaluation of the
effectiveness of the measures taken.
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