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Introduction

Postoperative nausea and vomiting (PONV) is a common
adverse effect of anesthesia and surgery and is also frequent-

ly seen after colorectal surgery in between 8 and 44% of the
patients.1–6 Postoperative nausea and vomiting is extremely
distressing, as it exacerbates conditions such as general
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Abstract Objective Postoperative nausea and vomiting (PONV) is a frequent complication
following colorectal surgery. The present study investigated the risk factors for PONV
after colorectal cancer surgery.
Methods A retrospective study of 204 patients who underwent surgery for colorectal
cancer was conducted. Univariate and multivariate analyses were performed to
determine the clinicopathological factors associated with PONV.
Results The overall incidence of postoperative nausea (PON) and postoperative vomit
(POV) was 26.5% (54/204), and 12.3% (25/204), respectively. The univariate analysis
showed that female gender (p<0.001), no current alcohol drinking habit (p¼0.003), and
no stoma creation (p¼0.023) were associated with PON. Postoperative vomit was
significantly correlated with female gender (p¼0.009), high body mass index
(p¼0.017), and right-sided colon cancer (p¼0.001). The multivariate logistic regression
analysis revealed that female gender (odds ratio [OR]: 4.225; 95% confidence interval [CI]:
2.170–8.226; p<0.001) was an independent risk factor for PON. A high body mass index
(OR: 1.148; 95%CI: 1.018–1.295; p¼0.025), and right-sided colon cancer (OR: 3.337; 95%
CI: 1.287–8.652; p¼ 0.013) were independent risk factors for POV.
Conclusion Our findings suggest that female gender for PON and a high body mass
index and right-sided colon cancer for POV are risk factors after colorectal cancer
surgery. An assessment using these factors might be helpful for predicting PONV.
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fatigue and/or postoperative wound pain in the already
stressful early postoperative period. These outcomes were
also reported to lead to a prolonged hospital stay and
increased medical costs due to continuing symptoms and
additional medication.5,7–9

Many types of surgical procedures performed under
general anesthesia induce PONV. In particular, colorectal
cancer surgery involves the gastrointestinal tract and indu-
ces not only PONV but also gastrointestinal-related compli-
cations, such as ileus, bowel obstruction, and anastomotic
leakage.10,11Gastrointestinal symptoms following colorectal
cancer surgery tend to be closely related to PONV, and the
incidence and etiology of PONV in these casesmay need to be
considered separately from that in nongastrointestinal sur-
geries. However, while several risk factors for PONV follow-
ing general surgery have been identified, few studies have
discussed the risk factors for PONVassociatedwith colorectal
surgery.5 A risk analysis in patients with colorectal cancer
may help to determine the specific risk factors for PONV
following colorectal cancer surgery.

Therefore, the present study investigated the risk factors
for PONV in cases of colorectal cancer surgery.

Materials and Methods

Patients
A retrospective study of 204 consecutive patients who
underwent colorectal surgery in a single institution at the
Department of Surgery, Saga Medical Center Koseikan, be-
tween January 2018 and March 2020, was conducted. The
medical records of all patients were reviewed in detail. The
inclusion criterion was: primary tumor resection performed
with open or laparoscopic surgery as elective surgery. The
exclusion criteria were: nonresection of the primary tumor,
emergency operation, and bowel obstruction at the time of
operation. For the present study, the 204 total patients were
divided into 2 groups based on the presence of postoperative
nausea (PON) or postoperative vomiting (POV).

All patients and their families were informed about the
surgical procedure and provided their written consent.
Broad consent was obtained for the present study. The
medical ethics committee of the Saga Medical Center Kosei-
kan reviewed and approved the present study design (per-
mission number: 21-03-01-05).

Approach
Colorectal cancer was confirmed preoperatively by colonos-
copy and a pathological examination. The characteristics of
the patients and the preoperative, operative, and postopera-
tive parameters were analyzed. Data on the following vari-
ables were obtained: gender, age, body mass index (BMI),
American Society of Anesthesiologists (ASA) physical status,
smoking and drinking alcohol habit, medical history, bowel
obstruction at the initial diagnosis, preoperative therapy,
number of times the patient had undergone fasting preoper-
atively, blood test results, tumor location (right-sided: as-
cending to transverse colon, or left-sided: descending to the
rectosigmoid colon and the rectum), TNM stage, tumor size,

operative procedure, operative time, intraoperative bleed-
ing, blood transfusion, additional operative procedure (re-
section of an additional organ due to another disease during
the same operation), stoma creation, kind of anesthesia and
analgesia, intraoperative fluid volume, urine volume during
the operation, admission to the intensive care unit, starting
day of drinking or eating solid food, day of first defecation,
postoperative complications, and duration of postoperative
hospital stay. Univariate and multivariate analyses were
performed to determine the clinicopathological factors as-
sociated with PONV. Postoperative nausea and vomiting was
defined as any nausea and/or vomiting occurred by postop-
erative day 2 in the present study.

Surgical Procedure and Patient Management
All patients underwent open or laparoscopic surgery with
adequate lymphadenectomy. The decision to perform post-
operative continuous epidural analgesia, continuous intra-
venous analgesia or no continuous analgesiawas determined
based on each the condition of each patient. The first choice
for continuous analgesia was set as epidural analgesia.
However, if patients were being medicated with antiplatelet
agents for heart and/or brain disease, continuous intrave-
nous analgesia or no continuous analgesia at all was pre-
scribed. The epidural catheter was inserted at Th10-11,
Th11-12, or Th12-L1 at the time of surgery. The discontinu-
ation of continuous analgesia was determined by the doctor
in charge, depending on the condition of the patient, such as
whether or not they would be able to get out of bed and how
much pain control they required after the operation. The
epidural analgesia solution was composed of between 500
and 1000 μg fentanyl and 500mg levobupivacaine with or
without 5mg droperidol mixed with normal saline to a total
volume of 300mL. The bolus dosewas 3ml at a basal infusion
rate of between 2 and 4ml/h and a lockout interval of
30minutes. The intravenous analgesia solution was com-
posed of 1000 μg fentanyl with or without 2.5mg droperidol
mixedwith normal saline brought to a total volume of 50ml.
The bolus dose was 1mL at a basal infusion rate of 1ml/h,
with a lockout interval of 10minutes. The gastric tube was
inserted at the introduction of the anesthesia and was
removed in the operation room immediately after the oper-
ation. The pathological tumor stage was classified according
to the seventh edition of the UICC-TNM classification. Pro-
phylactic antiemeticmedication, such as aprepitant, perphe-
nazine, metoclopramide, dexamethasone, ondansetron, and
ramosetron, was not used in any case.

Statistical Analyses
Continuous variables were expressed as the median and
interquartile range (IQR), and categorical variables were
expressed as numbers. In the univariate analysis, group
comparisons used theWilcoxon rank sum test for continuous
variables and the Fisher exact test for binary variables. A
multivariate analysis using stepwisemultiple logistic regres-
sion was performed using the variables found to be signifi-
cant (p<0.1) by a univariate analysis. The data were
expressed as odds ratios (ORs) with 95% confidence intervals
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(CIs). A p-value<0.05 was considered statistically signifi-
cant. All analyses were conducted using IBM SPSS Statistics
for Windows, version 25 (IBM Corp., Armonk, NY, USA).

Results

Among the 204 patients (116 male, 88 female) with colorec-
tal cancer, 54 (26.5%) and 25 (12.3%) patients experienced
PON and POV, respectively. No perioperative mortality was
encountered.

►Table 1 shows the results of the univariate analysis of
the factors associated with PONV. The univariate analysis
showed that female gender (p<0.001), no current alcohol
drinking habit (p¼0.003), and no stoma creation (p¼0.023)
were associated with PON. Postoperative vomiting was
significantly correlated with female gender (p¼0.009), a
high BMI (p¼0.017), and right-sided colon cancer
(p¼0.001). Regarding patient factors, the medical history
of the patient, bowel obstruction at the initial diagnosis, and
number of times the patient had undergone fasting preoper-
atively were not associated with PONV. Regarding the oper-
ative and postoperative factors, anesthesia factors showedno
significant association with PONV. The multivariate logistic
regression analysis revealed that female gender (OR: 4.225;
95%CI: 2.170–8.226; p<0.001) was an independent risk
factor for PON. Body mass index (OR: 1.148; 95%CI: 1.018–
1.295; p¼0.025), and right-sided colon cancer (OR: 3.337;
95%CI: 1.287–8.652; p¼0.013) were independent risk fac-
tors for POV (►Table 2).

The postoperative course and complications were also
examined. The starting dayof drinking was significantly later
in the group with POV than in the group without POV
(p¼0.006). The day of first defecation and starting day of
eating solid food were not correlated with the presence of
either PON or POV. The postoperative stay was significantly
shorter in the group with PON than in the group with POV
(p¼0.028) (►Table 3).

Discussion

Postoperative nausea and vomiting, once it occurs, is not only
uncomfortable for the patient but also causes problems that
prevent the patient from leaving the bed early and resuming
eating. In addition, vomiting may carry a risk of aspiration
pneumonia and dehydration. In the present study, PON and
POV occurred in 26.5% (54/204) and 12.3% (25/204) of the
patients, respectively. These incidence rates seemed to be
comparable to those observed in a previous report (between
8 and 44%).1–6However, further improvements are needed to
achieve better surgical results and an improved quality of life
for the patients. Although the issue of PONV is often dis-
cussed in anesthesiology, it is not still widely recognized by
many surgeons, who do not seem to be aware of it.

The risk factors of PONV seemed to vary widely based on
the patient-related, anesthesia-related, and intraoperative
and postoperative factors.8 Postoperative nausea and vomit-
ing can be triggered by several perioperative stimuli, includ-
ing opioids, volatile anesthetics, anxiety, adverse drug

reactions, and motion.8 Thus far, numerous evidenced risk
factors of PONV have been shown in the guidelines for the
management of PONV, such as female gender, history of
PONV or motion sickness, nonsmoking, younger age, general
versus regional anesthesia, use of volatile anesthetics and
nitrous oxide, postoperative opioids, duration of anesthesia,
and type of surgery (cholecystectomy, laparoscopic, gyneco-
logical).12 However, these risk factors may vary depending
on the type of surgery and on the background of the patient
concerning the specific disease, like colorectal cancer. In
addition, there may be other unique risk factors depending
on the disease and type of surgery. Therefore, continual
improvements and countermeasures against the risk factors
of PONV may help reduce its incidence.

Our study demonstrated that female gender was an inde-
pendent risk factor for PON in a multivariate analysis. In
addition, female gender was a significant factor for POV in a
univariate analysis andwas close to significance in amultivar-
iate analysis. Female gender was the strongest overall predic-
tor and risk factor for PONV.8,12,13 Themechanism underlying
the relationship between female gender and an increased
incidence of PONV is unknown at present.13 However, it was
confirmed that female gender was a risk factor for PONVeven
in thefield of colorectal surgery. In general, younger age is also
a strong risk factor for PONV.8,12 Our study showed no
correlation between age and the occurrence of PONV. This
may bebecause the patients presentingwith colorectal cancer
often tend to be older than those presenting with otolaryn-
gological or orthopedic diseases.

Our study demonstrated that a high BMI was an indepen-
dent risk factor for POV. Although some previous reports
have suggested that the incidence of PONV is increased in
obese patients,14,15 a recent systematic review did not find a
relationship between BMI and the incidence of PONV. Intra-
abdominal pressure in obese patients could be more depen-
dant on a direct mass effect from the intra-abdominal
adipose tissue than non-obese patients.16 Regarding the
postoperative period of the gastrointestinal tract, we specu-
lated that increased visceral fat could lead to PONV from
increased abdominal pressure and gastroesophageal reflux.
Body mass index as a risk factor for PONV is also still
controversial, so further studies are needed.

In our study, right-sided colon cancer was an independent
risk factor for POV. This is a novelfinding in the present study,
and no previous report found a similar result. We speculated
that it was because in cases of right-sided colon cancer,
including the cecum of the transverse colon, the mesentery
of the right-sided colon is isolated and dissected from the
ventral side of the duodenum and/or from the pancreatic
head. In addition, there aremore opportunities to handle the
stomach and the duodenum during dissection of the mesen-
tery of the ascending and transverse colon, which may cause
temporary upper gastrointestinal paralysis due to the me-
chanical stimulation, resulting in POV. Cienfuegos et al. and
Masoomi et al. previously reported the clinicopathological
differences between right- and left-sided colon cancer and
found that postoperative ileus was significantly more fre-
quent in cases of cancer in the right colon than in those in the
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left colon.10,11 Therefore, it is possible that the occurrence
and mechanism of PONV and postoperative ileus may be
closely related. In our study, the occurrence of POV and PON
did not correlate with the incidence of postoperative ileus.
This phenomenon may be because we only had 2 cases (1%)
of postoperative ileus. Therefore, it would be interesting to
examine a larger number of patients in the future.

For the prevention of PONV, several prophylactic anti-
emetic medications, such as metoclopramide, aprepitant,
ramosetron, granisetron, dexamethasone, droperidol, fosap-
repitant, and ondansetron have been reported.4,17–20 In our
study, droperidol was used for either epidural analgesia or
continuous intravenous analgesia since we expect to obtain
an antiemetic effect. Continuous usage of droperidol as
analgesia was not correlated with the incidence of PONV in
the univariate analysis. This result might have been because
the dosage of droperidol was small, so continuous usage was
not associated with the occurrence of PONV. Prophylactic
antiemetic medications have a large impact on patient care
in high-risk populations. However, in a general surgical
population at low to moderate risk of PONV, most patients
will not benefit from routinely administered prophylactic
antiemetic medications, since � 70% of the patients do not
suffer from PONV.20,21 In addition, multimodal prophylaxis
therapy is recommended for patients with medium or high
risk.12 For postoperative procedures involving the gastroin-
testinal tract, such as colorectal cancer surgery, prophylactic
administration of antiemetics may be considered, especially
for high-risk cases. Therefore, it is important to identify
patientswith high-risk factors and to consider administering
prophylaxis to these patients.

The postoperative course, such as thedayonwhichpatients
started drinking and eating solid food, the day of first defeca-
tion, and thedurationofpostoperativestay,werealsoanalyzed
in the present study. Among them, only the starting day of
drinking was significantly later in the groupwith POV than in
the group without POV. This should be understandable, as
patients who have vomited may have difficulty starting to
drink. However, interestingly, PONV did not affect the day of
first defecation, the starting day of eating solid food, or the
occurrence of postoperative ileus (CD�3). Regarding the post-
operative stay, patients with PON tended to have a shorter
postoperative stay than those without PON. We speculated
that the reason for this was because the group without PON
tended to havemore patientswith left-sided colorectal cancer
than the group with PON (67 versus 53%) in our study.
Therefore, left-sided colorectal cancer patients may remain
hospitalized for a longer duration due to concerns about
anastomotic leakage in rectal cancer patients. The occurrence
of POVwas not correlatedwith the postoperative stay. Togeth-
er, these results suggest that PONV after colorectal cancer
surgery seems to be only temporary in the early postoperative
period and might be unlikely to influence the final outcome.

One limitation of the present retrospective study is that it
was conducted at a single institution. Therefore, further
studies will be needed in order to confirm the risk factors
of PONV after colorectal cancer surgery.

Conclusion

In conclusion, our findings suggest that female gender is an
independent risk factor for PON after colorectal cancer

Table 3 Postoperative course and complications

Nausea Vomit

(-) n¼ 150 (þ) n¼54 p-value (-) n¼179 (þ) n¼ 25 p-value

Starting day of drinking (POD0-1: �2) 149:1 53:1 0.058 178:1 22:3 0.006

Day of first defecation (POD0-4: �POD5) 146:4 49:5 0.057 173:6 22:3 0.083

Start day of eating solid food (POD; median [IQR]) 3[3-4] 3[3-5] 0.329 3[3-5] 4[3-5] 0.249

Postoperative complication CD�3 (yes:no) 9:141 3:51 1.000 11:168 1:24 1.000

Postoperative ileus CD�3 (yes:no) 2:148 0:54 1.000 2:177 0:25 1.000

Postoperative stay (days; median [IQR]) 10[9-12] 9[8-11] 0.028 10[9-12] 9[8-11] 0.131

Abbreviations: CD, Clavien-Dindo Number in bold represents statistical significance; IQR, interquartile range; POD, postoperative date.

Table 2 Results of the multivariate analysis

Multivariate analysis

Outcome Parameter OR (95% CI) p-value

Nausea Female gender 4.225 (2.170–8.226) < 0.001

Vomit Female gender 2.540 (0.973–6.632) 0.057

Body mass index 1.148 (1.018–1.295) 0.025

Right-sided colorectal cancer 3.337 (1.287–8.652) 0.013

Abbreviations: CI, confidence interval; OR, odds ratio.
Numbers in bold represent statistical significance.
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surgery. In addition, a high BMI and right-sided colon cancer
are independent risk factors for POV. Postoperative nausea
and vomiting might be relatively unlikely to influence the
postoperative course concerning the oral intake of solid food
and postoperative stay. However, PONV is still extremely
distressful for patients in the early postoperative period.
Therefore, assessments using these factors might help pre-
vent PONV.
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