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Abstract

Background
Nausea and vomiting is relatively frequent after painless digestive endoscopy. It not only occurs after
surgery, but may also occur after painless digestive endoscopy. Here we study the characteristics and
main risk factors associated with nausea and vomiting after painless digestive endoscopy.

Methods
A retrospective analysis of 1336 patients who had undergone painless digestive endoscopy in our
hospital from January 2020 to May 2020 was performed. The incidence and timing of nausea and
vomiting was examined, and the risk factors of nausea and vomiting of painless digestive endoscopy
were analyzed.

Results
57 cases had nausea or vomiting (4.3% of 1336 cases, female to male ratio 3.38:1, average age 49.49 ±
13.30 years). 55 cases had nausea (4.1%) and 39 cases had vomiting (2.9%). Nausea and vomiting
mostly occur within 6 hours after painless digestive endoscopy. In one-way analysis of variance, female,
weight less than 60kg, diazoxide dose exceeding 2.5 mg, history of motion sickness, and history of
smoke had signi�cant correlation with nausea and vomiting, while female (OR=3.640, P=0.001), weight
less than 60kg (OR 0.942, P=0.001), diazoxide dose exceeding 2.5 mg (OR=2.074, P=0.000) were
independent risk factors of nausea and vomiting after painless digestive endoscopy by logistic
regression analysis.

Conclusions
In our patients, female, weight less than 60kg and the dosage of diazoxide more than 2.5mg are the main
risk factors of nausea and vomiting after painless digestive endoscopy. This study suggests that the
dose of diazoxide no more than 2.5mg may reduce the occurrence of nausea and vomiting after painless
digestive endoscopy.

Background
Painless digestive endoscopy is one of the most commonly used methods for the diagnosis and
treatment of digestive system diseases, usually performed under a certain degree of sedation and
analgesia. Compared with ordinary painful digestive endoscopy, painless digestive endoscopy is more
comfortable and has become the �rst choice for most patients in China. Although painless digestive
endoscopy has many advantages, some complications cannot be completely avoided, such as nausea
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and vomiting. The incidence of nausea and vomiting after painless digestive endoscopy varies due to
different patients and different anesthetic methods, �uctuating from 3.3–33.3% [1, 2]. Once nausea or
vomiting occurs, patients will have a bad experience. Mild nausea and vomiting will cause dehydration,
fatigue, and electrolyte disturbance, while severe nausea and vomiting can cause psychological shadows
in patients and lead to a prolonged hospital stay. Therefore, it is important to identify high-risk factors
early and prevent nausea and vomiting for painless digestive endoscopy. There are many studies on
postoperative nausea and vomiting, but few studies on nausea and vomiting after painless digestive
endoscopy. Routine prevention and treatment of postoperative nausea and vomiting methods are not
always suitable for special occasions [3], it is extremely necessary to develop a special nausea and
vomiting prediction model for painless digestive endoscopy. This study retrospectively analyzed the
clinical data of 1336 patients in China underwent painless digestive endoscopy and explored the high-risk
factors for nausea and vomiting after painless digestive endoscopy, to provide a reference for reducing
the incidence of nausea and vomiting after painless digestive endoscopy.

Methods
Patients

This article retrospectively analyzed data from 1336 patients underwent painless digestive endoscopy in
Zhejiang hospital from January 2020 to May 2020. The study was approved by the Ethics Committee of
Zhejiang Hospital and complies with the Declaration of Helsinki. All participants provided informed
consent. Among them, there were 391 cases of painless gastroscopy, 383 cases of painless colonoscopy,
and 562 cases of painless gastrointestinal endoscopy. The ASA classi�cation of all patients were I~III.
The age of all patients ranged from 20 to 80 years old. Cases included 693 male patients and 643 female
patients male to female ratio 1.08: 1, average age 49.49±13.30 years). Exclusion criteria:1. the patient’s
data was incomplete; 2. the patient had severe gastrointestinal diseases such as gastroparesis,
gastroesophageal re�ux, pyloric obstruction, and intestinal obstruction.

Method of treatment

In our endoscopy center, all patients undergo painless digestive endoscopy with intravenous
anesthesia. Patients received a single dose of dezocine (0~5mg) and propofol (1.5~2.5mg·kg-1) in
anesthesia induction. If abnormalities happen during the endoscopy such as body movement or
coughing, the patient was injected propofol 0.05~0.1mg·kg-1. Besides, Patients undergoing painless
colonoscopy or gastrointestinal endoscopy were given intravenous injection of Nospar (40 mg). Patients
undergoing painless gastroscopy or painless gastrointestinal endoscopy orally took 10ml lidocaine
hydrochloride glue before the examination.

Postoperatively, medical staffs would follow up all patients by telephone to �nd out whether the patient
had nausea, vomiting, or other discomfort within 2 days after the examination. According to the follow-up
results, patients were divided into two groups. Nausea and vomiting group included patients who had
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nausea or vomiting within one day after the inspection. Non-nausea and vomiting group include patients
neither had nausea nor vomiting. The incidence of nausea and vomiting was measured as the primary
outcome.

Data collection

The patient's gender, age, weight, examination items, history of motion sickness, history of smoke, the
conditions during the examination including dosage of diazoxide, the dosage of propofol, the use of
Nospar, the use of lidocaine, and total time of examination (from the endoscope entering the patient's
body to coming out) were collected.

Statistics 

SPSS20.0 statistical software was used for statistical processing. The sample size of 1336 participants
were based on a priori analysis (α=0.05; 11 predictor variables). One-way analysis of variance was used
to compare the incidence of nausea and vomiting and related factors between two groups. Variables
considered statistically signi�cant in the one-way analysis of variance were included in multivariate
analysis, using Logistic Regression model (Forward: LR). 

Results
57 patients had nausea or vomiting (4.3%, female to male ratio 3.38:1, average age 49.49 ± 13.30 years,)
within one day after the inspection; 55 patients had nausea (4.2%); 39 patients had vomiting (2.9%).
Nausea and vomiting mainly occurred within 4 to 6 hours after the painless digestive endoscopy, among
them, 24 cases occurred within 0 to 2 hours after the inspection; 21 cases occurred within 3 to 4 hours;
and 9 cases occurred within 5 to 6 hours. Only 3 cases occurred 10 to 12 hours after the inspection. 

In one-way analysis of variance, there were signi�cant differences in gender, weight, dosage of diazoxide,
history of motion sickness, and history of smoke between nausea and vomiting group and non-nausea
and vomiting group. Female, weight less than 60kg, diazoxide dose exceeding 2.5 mg, history of motion
sickness, and history of smoke were risk factors predicting nausea and vomiting of painless
gastrointestinal endoscopy. There are no signi�cant differences in inspection items, dosage of propofol,
the use of drotaverine hydrochloride, and the use of lidocaine glue, and total inspection time (Table 1).

In logistic regression analysis, we included risk factors which showed signi�cant difference in one-way
analysis of variance and found out that female (OR=3.640, P=0.001), weight less than 60kg (OR 0.942,
P=0.001), diazoxide dose exceeding 2.5 mg (OR=2.074, P=0.000) were independent risk factors of
nausea and vomiting after painless digestive endoscopy (Table 2).

In this study, we found that 49 of 57 patients with nausea and vomiting (86.0%) had more than 2.5 mg of
diazoxide, and 821 of 1279 patients without nausea and vomiting (64.2%) had more than 2.5 mg of
diazoxide, with a statistically signi�cant difference in diazoxide dosage between those with more than
2.5 mg of diazoxide and those with no more than 2.5 mg of diazoxide(OR=2.074, P=0.000).Logistic
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regression models, after adjusting for sex and weight, showed an increased risk of nausea and vomiting
in those with more than 2.5 mg of diazoxide relative to those with less than 2.5mg of diazoxide, as
shown in Table 2. 

Table1 One-way analysis of related factors of nausea and vomiting after painless digestive endoscopy
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  Nausea and vomiting
group n=57

Non-nausea and vomiting
group n=1279

c2 P Value

Age (years)     0.362 0.547

<60  45 965    

   ≥60  12 314    

Gender     20.146 0.000

Male 13 680    

Female 44 599    

Weight(kg)     22.128 0.000

<60 38 459    

≥60  19 820    

Examination item     0.751 0.687

Painless gastroscope 19 372    

Painless colonoscopy  17 366    

Painless
gastrointestinal
endoscopy

21 541    

History of motion
sickness 

    7.978 0.005

   No 38 1042    

   Yes 19 234    

History of smoke      6.173 0.013

No 51 959    

Yes 6 319    

Dosage of diazoxide      11.390 0.001

<2.5mg 8 458    

≥2.5mg 49 821    

Dosage of propofol     0.006 0.937

<180mg 27 599    

≥180mg 30 680    

Use of drotaverine
hydrochloride 

    1.354 0.245
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no 22 400    

 yes 35 879    

Use of lidocaine glue     0.441 0.507

 No  14 366    

Yes 43 913    

Total inspection time     0.222 0.638

<15min 29 610    

≥15min 28 669    

 

Table 2 Logistic regression analysis of risk factors of nausea and vomiting after painless gastrointestinal
endoscopy

Risk factor OR 95% CI P

Weight    

≥60kg 1.000  

     <60 kg 0.942 0.909~0.976 0.001

Gender    

male 1.000  

  female 3.640 1.655~8.009 0.001

Diazoxide    

<2.5mg 1.000  

≥2.5mg 2.074 1.596~2.695 0.000

Discussion
The bene�ts of comfort and painlessness of painless digestive endoscopy is favored by more and more
patients. Compared with general anesthesia with tracheal intubation, the anesthesia for painless
gastrointestinal endoscopy is relatively simpler, easier to operate, but the quality of anesthesia recovery
for painless gastroscopy is not always ideal because of the fast pace, the huge rising numbers and the
relative shortage of anesthesiologists in China. Patients may experience nausea and vomiting and other
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complications after the examination which decreases patients’ satisfaction. So, how to improve this
condition is our study’s aim.

In this study, we found that the incidence of nausea or vomiting after the painless digestive endoscopy is
4.3%. Among them,4.2% patients had nausea with or without vomiting and 2.9% patients had vomiting
with or without nausea. The incidence of nausea or vomiting in our study is relatively lower than other
similarly endoscopic studies [4, 5]. It is obviously that the incidence of nausea is higher than the
incidence of vomiting after this painless inspection. The difference incidence may be caused by different
mechanisms of nausea and vomiting and vomiting often causing more harm to patients than nausea.

We also found nausea and vomiting after painless digestive endoscopy mostly occurred early after the
examination within 4~6h, and rarely more than 12h after the examination. The incidence of nausea and
vomiting is highest within 2 hours after the examination (42.1%).

There are many in�uencing factors, such as patient factors (age, gender, history of motion sickness,
smoking history, and individual differences), anesthetic factors (anesthetic modality and drugs), and
surgical factors (surgical site, modality, and time) [6]. For general anesthesia with tracheal intubation,
women, history of previous chemotherapy, and higher education are important risk factors for
postoperative nausea and vomiting [7]. Similarly, this study found that female is one of the independent
risk factors of nausea and vomiting after painless digestive endoscopy, with the risk of nausea and
vomiting approaching 3 times than that of male. The mechanisms may be related to hormones and
emotions [8]. Another study also show that women are more prone to nausea and vomiting after
laparoscopic cholecystectomy under general anesthesia relative to men, and the risk of nausea and
vomiting is approximately 2~3 times higher in women than in men [9]. Other risk factors such as history
of motion sickness and history of smoking which may be correlated with nausea and vomiting did not
play a signi�cant role in our study.

In the present study, remarkably, there was a strong association of diazoxide dose over 2.5mg with
painless gastroenteroscopic nausea and vomiting (OR=2.074). Even though diazoxide with propofol is
safe and effective for painless colonoscopy with low respiratory depression and better analgesic effect
[10], diazoxide has some side effect. One of the common side effects is nausea and vomiting. Opioids
cause the occurrence of nausea and vomiting through multiple pathways including central and peripheral
effects [11]. Increasing the dose of opioids leads to an increased risk of postoperative nausea and
dizziness. But it's not as if the lower the dose of diazoxide, the better. It was showed that there was no
statistical difference in the incidence of nausea and vomiting after the examination between small doses
of diazoxide (20ug/kg) combined with propofol for painless gastroscopy compared with propofol alone
[12]. In future studies, the effects of propofol compounded with different doses of diazoxide or opioid-
sparing analgesics on the incidence of nausea and vomiting after the painless digestive endoscopy worth
to be investigated.

In this study, weight <60 kg was found to be one of the independent risk factors for nausea and vomiting
in painless gastroenterology. Due to the mean weight of all patients in this study was 63.05±11.29 years,
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we take 60 kg as the basis for classi�cation in this study, which showed that the risk of nausea and
vomiting was 0.381 times higher in patients weight <60kg than in those weight ≥60 kg. The reason for
this is presumed to be the fact that low body weight may increase the di�culty of colonoscopy and the
lighter weight is generally associated with female patients who are prone to have nausea vomiting. This
was in accordance with the results of Poon’s study [13] which showed body weight (OR 0.98) was one of
the independent predictors for postoperative vomiting under trauma surgery and the risk of postoperative
vomiting decreases when body weight increases.

In conclusion, female, weight less than 60kg, diazoxide dose exceeding 2.5 mg are the main risk factors
of painless digestive endoscopy. To reduce the incidence of nausea and vomiting after painless digestive
endoscopy, this study suggests using no more than 2.5 mg of diazoxide when performing painless
gastrointestinal endoscopy especially for female patients weighing less than 60kg.
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