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Abstract: Objective: To determine the effect of different preoperative fasting time on safety and postoperative com-
plications of painless gastrointestinal endoscopy for polyps in patients. Methods: Enrolled patients were assigned to 
an observation group and a control group by the random number table method (each n=68). Before operation, each 
patient in the observation group was fasted from solids for 6 h and from liquids for 2 h, while each one in the control 
group was fasted from solids for 8-12 h and from liquids for 4 h according to the conventional method. The levels 
of blood glucose, insulin, potassium and sodium in patients before and after operation were determined, and their 
hunger and thirst were recorded before anesthesia. Additionally, the incidences and degrees of vomiting and nau-
sea among the patients after anesthesia and operation were recorded. Results: Before operation, the observation 
group showed higher levels of blood glucose, insulin, serum potassium and serum sodium than the control group (all 
P<0.001), while after operation, the observation group showed lower levels of blood glucose and insulin and higher 
levels of serum potassium and serum sodium than the control group (all P<0.001). In addition, the degrees and 
incidences of hunger and thirst in patients of the observation group were significantly lower than those in the control 
group before operation (P<0.01), and the degrees and incidences of nausea and vomiting in the observation group 
were also notably lower than those in the control group before and after operation (both P<0.05). Conclusion: For 
patients undergoing painless gastrointestinal endoscopy for polyps, shortening their fasting time from solids and 
liquids before operation can stabilize their blood glucose, insulin and electrolyte levels before and after operation, 
relieve their thirst and hunger before operation, and reduce the incidences of postoperative nausea and vomiting.
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Introduction

Advancement of gastrointestinal examination 
contributes to significantly higher detection 
rate of gastrointestinal polyps [1-3]. In recent 
years, the incidence of clinical gastrointestinal 
polyps is found to be in a gradual increase, 
which is closely related to patients’ lifestyle, 
treatment plan and HP infection [4-6]. Current- 
ly, the most effect method for benign non-sub-
mucosal gastrointestinal polyps <4 cm origi-
nating from epithelium tissues is surgery un- 
der painless gastrointestinal endoscopy [7, 8]. 
Before painless gastrointestinal endoscopy, 

preparation should be made for gastrointesti-
nal procedures, and the patient is required to 
undergo fasting from solids and liquids for a 
period of time, which is similar to but stricter 
than preoperative fasting from solids and liq-
uids in patients undergoing elective surgery. 
The conventional preoperative fasting is fast- 
ing from solids for 8-12 h and from liquids for  
4 h, but the actual operation time is different 
from the theoretical one, leading to a remark-
able increase in preoperative fasting time  
compared with the theoretical time [9]. Accor- 
ding to previous studies, long-term fasting will 
greatly increase the incidences of symptoms 
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including hunger, thirst, and dizziness, espe-
cially among patients with weak constitution, 
and the insufficiency of stored hepatic glyco- 
gen will bring about adverse responses includ-
ing anxiety, irritability, and hypoglycemia [10, 
11]. In terms of preoperative fasting, painless 
gastrointestinal endoscopy for polyps is differ-
ent from elective surgery in that patients un- 
dergoing painless gastrointestinal endoscopy 
for polyps are required to orally take laxatives 
or receive mechanical enema for intestinal 
cleaning in addition to fasting from solids and 
liquids. During diarrhea for intestinal prepara-
tion, besides water, electrolyte will loss, and 
even electrolyte disorder will appear, which is 
more unfavorable to patients with cardio-cere-
brovascular diseases, liver or kidney insuffi-
ciency, or other diseases [12]. The purpose of 
preoperative fasting is mainly to prevent as- 
piration during anesthesia, but it is found clini-
cally that aspiration will occur only when the 
gastric content volume (GCV) are ≥200 mL, so 
the preoperative preparation plan for shorten-
ing fasting time from solids and liquids is put 
forward clinically [13]. One study has enrolled 
3110 patients who underwent general anes-
thesia surgery in the premise of experiencing 
shorter fasting from solids and liquids, and 
found aspiration pneumonia in none of them 
[14]. Moreover, one study has pointed out that 
fasting from solids for 6-12 h and from liquids 
for 2-4 h is not bound up with aspiration pneu-
monia, and the fluid retained in the stomach  
of oral laxatives is the same as that under  
fasting for one day before colonoscopy. In the 
European Guide of 2019, it is recommended 
that the gastrointestinal tract should be pre-
pared 2 h before operation, which indicates  
the safety and operability of shortening the  
preoperative fasting time [15]. At present,  
there is no research report on the safety and 
operability of shortening the fasting time from 
solids and liquids for patients receiving pain-
less gastrointestinal endoscopy for polyps.  
This study enrolled patients undergoing pain-
less gastrointestinal endoscopy for polyps, and 
evaluated the effect of shortening preoper- 
ative fasting time on the safety and postopera-
tive recovery of those patients. 

Materials and methods

General materials

A total of 136 patients with gastrointestinal  
polyps admitted to the center of digestive en- 

doscopy in our hospital from July 2019 to 
October 2020 were enrolled for prospective 
study. The patients were between 20 and 70 
years old, with an average age of 41.2±8.4 
years. They were assigned to an observation 
group and a control group by the random  
number table method (each n=68). Before 
operation, each patient in the observation 
group (with an average age of 41.1±9.3 years) 
was fasted from solids for 6 h and from clear 
liquids for 2 h, while each one in the control 
group (with an average age of 41.3±7.8 years) 
was fasted from solids for 8-12 h and from liq-
uids for 4 h according to the conventional me- 
thod. All the above patients signed informed 
consent forms, and the study was approved by 
the ethics committee of our hospital.

Inclusion and exclusion criteria

Inclusion criteria of the study: Patients diag-
nosed as gastrointestinal polyps by electronic 
gastroscopy and colonoscopy before oper- 
ation; patients between 18 and 75 years old; 
patients undergoing painless gastroscopy or 
colonoscopy electively; and those who had not 
taken anticoagulants within 1 week before 
operation. Exclusion criteria of the study: Pa- 
tients unable to tolerate surgery; patients with 
severe comorbid heart, liver or kidney diseas-
es; patients with malignant lesions of polyps; 
patients with severe coagulation disorder; 
patients who were difficult or inconvenient to 
follow up; patients unsuitable for surgery; 
patients with constipation or eating disorder; 
and those with gastric retention.

Methods

(1) The observation group: Each patient in the 
group was fasted from solids for 6 h and from 
liquids for 2 h before operation. (2) The control 
group: Each patient in the group was fasted 
from solids for 8-12 h and from liquids for 4 h 
before operation. All patients were required  
to take 1 bottle (10 mL) of lidocaine hydro- 
chloride mucilage (Jumpcan Pharmaceutical 
Group Co., Ltd., Jiangsu, China) before gastros-
copy, and magnesium sulfate (Pharmaceutical 
Group Sanchine, Harbin, China) before colo- 
noscopy. Precautions and operation proce-
dures were explained to them. Patients were 
given painless gastrointestinal endoscopy. 
Briefly, the patient was given 1 μg/kg fentanyl 
(specification: 10 mL:0.5 mg, Humanwell Phar- 
maceutical Co., Ltd., Yichang, China) by intrave-
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nous infusion, and then 1.5 mg/kg propofol 
(Libang Pharmaceutical Co., Ltd., Xi’an, China) 
by intravenous infusion. Painless colonoscopy 
was carried out on the patient after he enter- 
ed the sleep state, without eyelash reflex and 
muscle relax of the whole body. During opera-
tion, patients with blood oxygen lower than  
95% were given oxygen inhalation by nasal 
catheter at 2 L/min. Intraoperative hypoten- 
sion means that the systolic or diastolic blood 
pressure of the patient decreases by 20-40% 
compared with the preoperative basic value, 
and the absolute intraoperative hypotension 
means that the absolute value of the average 
arterial pressure decreases by 50 mmHg, and 
the duration exceeds 5 min. If the blood pres-
sure was still low after changing the patient’s 
position and reducing the intraoperative tem-
perature, the blood pressure could be main-
tained with drugs for increasing blood pres- 
sure. During treatment, if the patient was rest-
less, propofol (0.5-1.0 mg/kg) was given as 
appropriate to keep him in a painless state  
until the treatment was completely over. Then 
the patient was transferred to a recovery room 
until he was awake. No antiemetics were used 
during the operation.

In order to ensure the quality of operation, the 
following schemes were adopted: (1) All opera-
tions were carried out by a surgeon experien- 
ced in gastrointestinal endoscopy and endos-
copy as the main surgeon. (2) Both groups we- 
re given the same surgical treatment plan. (3) 
Both groups were given the same treatment 
and nursing plan before and after operation.  
(4) Bleeding during operation was stopped by 
corresponding methods. (5) Both groups were 
given the same anesthesia plan.

Outcome measures

Primary outcome measures: (1) Venous blood 
sample (5 mL) was collected from each patient 
before operation and 1 h after operation, and 
serological indexes in the sample, including 
blood glucose, insulin, potassium, and sodium, 
were determined using a Beckman automatic 
biochemistry analyzer.

(2) The degree of hunger and thirst of each pa- 
tient was understood before anesthesia and 
recorded. A: The degree of thirst was judged  
as follows: No thirst: having no sense of thirst; 
Mild thirst: having a slight sense of thirst; Mo- 

derate thirst: having an obvious but bearable 
thirst; Severe thirst: having a strong sense of 
thirst and unbearable lips chap. B: The degree 
of hunger was judged as follows: No hunger: 
having no sense of hunger; Mild hunger: having 
a slight sense of hunger; Moderate hunger: 
have an obvious but bearable hunger; Severe 
thirst: having a strong sense of hunger and un- 
bearable dizziness, cold sweat and other dis-
comfort. Incidence of thirst/hunger = (patients 
with mild thirst/hunger + patients with moder-
ate thirst/hunger + patients with severe thirst/
hunger)/the total number of patients × 100%.

(3) The incidences and degrees of vomit- 
ing and nausea among patients within 24 h 
after operation were recorded [16]. This study 
adopted relevant standards of WHO grading  
criteria to evaluate vomiting and nausea, whi- 
ch were both classified into 1-4 grades. The 
grading criteria for nausea: Grade 1: no symp-
toms; Grade 2: loss of appetite and normal  
eating ability; Grade 3: decrease in oral food 
consumption, no significant decrease in body 
weight, and no malnutrition and dehydration; 
Grade 4: insufficient oral consumption of  
water and energy, requirement of intravenous 
nutrition or hospitalization. The grading criteria 
for vomiting: Grade 1: no symptoms; Grade 2: 
1-2 times of vomiting within 24 h; Grade 3: 3- 
5 times of vomiting within 24 h; Grade 4: 6 
times of vomiting or more within 24 h and 
requirement of intravenous nutrition or hospi-
talization. Incidence of vomiting/nausea = (pa- 
tients with grade 2 vomiting/nausea + patients 
with grade 3 vomiting/nausea + patients with 
grade 4 vomiting/nausea)/the total number of 
patients in the group × 100% [17].

Secondary outcome measures: The GFV was 
measured by bedside B ultrasound before 
operation. Specifically, the GFV and the ratio  
of GFV to body weight (GFVw) were calculated 
according to a formula. The cross-sectional 
area (CSA) of gastric antrum was measured  
via bedside ultrasound. Specifically, a low-fre-
quency curved array probe was placed in the 
median sagittal site of upper abdomen of the 
patient in a right lateral position, and the pro- 
be was moved slightly to the right, or slightly 
rotated to scan the antrum of stomach with 
abdominal aorta, right lobe of liver and super- 
ior mesenteric artery as anatomical markers, 
thus obtaining its maximum ultrasonic image. 
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Based on the frozen image, the maximum dia- 
meter along the anterior and posterior direc- 
tion of the body (AP) and the maximum diame-
ter in the cephalosacral direction (CC) were 
measured, and then the CSA was solved. The 
specific formula is (AP × CC × π)/4. According to 
latest Perlas’ formula, GFV=27 + 14.6 × right 
CSA - 1.28 × age [18].

Statistical analyses

SPSS 17.0 was adopted for statistical analy- 
ses. Continuous variables were expressed by 
the mean ± standard deviation (

_
x  ± sd), and 

multi-group comparison of them was carried 
out using the one-way ANOVA. In the case of a 
significant difference, pairwise comparison 
was carried out further using the Turkey meth-
od. Enumeration data were expressed as the 
cases/percentage (n/%), and Pearson Chi-
square test and Fisher exact probability meth-
od were adopted. P<0.05 indicates a signifi- 
cant difference.

Results

Comparison of general data

There was no significant difference between 
the two groups in general data (all P>0.05; 
Table 1).

Comparison of relevant indexes between the 
two groups before and after operation

There was no aspiration during operation in 
both groups, and their gastrointestinal endos-

copy and polypectomy were both completed. 
Before operation, the observation group sh- 
owed higher levels of blood glucose, insulin, 
serum potassium and serum sodium than the 
control group (all P<0.001), while after opera-
tion, the observation group showed lower  
levels of blood glucose and insulin and higher 
levels of serum potassium and serum sodium 
than the control group (all P<0.001; Table 2).

Comparison of preoperative hunger and thirst 
between the two groups

The observation group showed significantly 
lower incidences of preoperative hunger and 
thirst than the control group (both P<0.01; 
Tables 3, 4).

Comparison of degrees of postoperative nau-
sea and vomiting between the two groups

The observation group showed notably lower 
incidences and degrees of nausea and vo- 
miting than the control group before and  
after operation (both P<0.05; Tables 5-7 and 
Figures 1, 2).

Comparison of GFV between the two groups 
during operation

There was no significant difference between 
the two groups in GFV during operation (P> 
0.05; Table 8).

Discussion

Patients undergoing surgery need fasting from 
solids and liquids before surgery to prevent 

Table 1. Comparison of general information of the two groups of patients

Item Observation 
group (n=68)

Control  
group (n=68) χ2/t P

Gender (male/female) 33/35 35/33 0.118 0.732
Age (years) 41.1±9.3 41.3±7.8 0.136 0.892
Body mass index (kg/m2) 23.21±2.11 23.23±2.02 0.056 0.955
Number of polyps (n) 1.57±0.25 1.59±0.27 0.448 0.655
Comorbidity
    Hypertension 22 25 0.092 0.821
    Type 2 diabetes 11 12 0.043 0.943
    Coronary heart disease 13 11 0.097 0.876
ASA rating 0.123 0.836
    Grade I 56 54
    Grade II 12 14
Operation time (h) 1.10±0.32 1.07±0.31 0.555 0.580
Number of intraoperative blood pressure fluctuations (cases) 4 5 0.119 0.730
Hypoxemia during operation (cases) 3 2 0.208 0.649
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Table 2. Comparison of related indicators before and after operation 
between the two groups of patients

Group Observation group 
(n=68)

Control group 
(n=68) t P

Blood sugar (mmol/L)
    Preoperative 5.82±0.92 4.21±0.81 10.831 <0.001
    Postoperative 5.62±0.88 6.82±1.21 6.614 <0.001
Insulin (mU/L)
    Preoperative 6.75±1.11 3.21±1.04 19.191 <0.001
    Postoperative 5.19±1.29 9.25±1.45 17.251 <0.001
Potassium (mmol/L)
    Preoperative 4.81±0.93 4.02±0.96 4.872 <0.001
    Postoperative 4.62±0.84 3.71±0.94 5.953 <0.001
Sodium (mmol/L)
    Preoperative 141.21±7.85 136.24±6.24 4.087 <0.001
    Postoperative 139.24±6.94 133.65±6.14 4.975 <0.001

Table 3. Comparison of preoperative hunger between the two groups 
(n, %)

Item Control group 
(n=68)

Observation group 
(n=68) χ2 P

Hunger 14.887 0.002
    No 2 (2.94) 17 (25.00)
    Mild 46 (67.65) 40 (58.82)
    Moderate 16 (23.53) 9 (13.23)
    Severe 4 (5.88) 2 (2.94)
Total hungry 66 (97.06) 51 (75.00) 13.765 <0.001

Table 4. Comparison of preoperative thirst degree between the two 
groups

Item Control 
group (n=68)

Observation 
group (n=68) χ2 P

Thirst 55.360 <0.001
    No 2 (2.94) 43 (63.24)
    Mild 38 (55.88) 19 (27.94)
    Moderate 16 (23.53) 4 (5.88)
    Severe 12 (17.65) 2 (2.94)
Total number of people thirsty 66 (97.06) 25 (36.76) 24.446 <0.001

Table 5. Comparison of postoperative nausea between the two groups

Item Control group 
(n=68)

Observation group 
(n=68) χ2 P

Nausea 8.059 0.045
    Grade I 57 (83.82) 66 (97.06)
    Grade II 9 (13.24) 1 (1.47)
    Grade III 1 (1.47) 1 (1.47)
    Grade IV 1 (1.47) 0 (0.00)
Total number of cases 11 (16.18) 2 (2.94) 6.889 0.009

vomiting that leads to as- 
piration and threatens life 
during surgery [19]. Con- 
ventional fasting is speci-
fied as fasting from solids 
for 8-12 h and from liquids 
for 4 h before surgery. As 
clinical research deepens, 
it is found that there is a 
correlation between GFV 
and aspiration after fast-
ing before operation, and 
shortening fasting does 
not increase the GFV, so it 
is possible to shorten the 
preoperative fasting time 
[20]. Long-term fasting will 
give rise to a series of 
changes in the patient’s 
body, and thus result in 
adverse responses such 
as thirst, hunger, hypogly-
cemia and irritability [21]. 
The above changes are 
closely bound up with  
electrolyte disorder and 
blood glucose changes in 
the patient’s body. Addi- 
tionally, after long-term 
fasting, a series of stress-
es will occur during the 
operation, which will make 
the body in a high meta-
bolic state, causing fluctu-
ation in blood glucose and 
insulin resistance [22]. In 
this study, the blood glu-
cose, insulin and ele- 
ctrolytes of patients were 
monitored before and af- 
ter painless gastrointesti-
nal endoscopy for polyps. 
The observation group ex- 
periencing shorter fasting 
time from solids and liq-
uids showed higher levels 
of blood glucose, insulin, 
serum sodium and serum 
potassium than the con- 
trol group before opera-
tion, which implies that 
shortening fasting time is 
beneficial to the stability  
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of patients’ body indexes before operation. Af- 
ter operation, the levels of blood glucose and 
insulin in the control group fluctuated more 
than those in the observation group, and the 
serum sodium, serum potassium and electro-

solids and liquids can reduce postoperative 
nausea and vomiting. One previous study has 
pointed out that the most common complica-
tions after anesthesia are nausea and vomit-
ing, and the incidence of them is higher in 

lyte levels in the control 
group decreased further  
to be lower than those in 
the observation group. It 
may be explained by the 
fact that shortening the 
fasting time can inhibit 
stress response during 
operation.

Our study revealed that 
shortening fasting from 
solids and liquids can re- 
lieve the hunger and thirst 
of patients before opera-
tion. One previous study 
has pointed out that fast-
ing from solids for 2 h  
and from liquids for 6 h 
and reducing the use of 
purgative drugs before 
operation can ensure the 
moisture in patients, and 
effectively prevent thirst, 
dehydration, and blood 
concentration [23]. One 
other study has also re- 
vealed that hunger and 
thirst of patients who  
experienced fasting from 
solids and liquids for more 
than 12 h are significantly 
more serious than those 
who experienced it for  
less than 12 h, and longer 
fasting time gives rise to 
higher incidence of anxiety 
and insomnia [24]. Drink- 
ing water or glucose 2 h 
before operation can obvi-
ously relieve thirst and 
hunger and stabilize insu-
lin and glucose levels, 
which is consistent with 
the results of our study 
[25].

Our study found that sh- 
ortening fasting time from 

Table 6. Comparison of the degree of postoperative vomiting between 
the two groups

Item Control group 
(n=68)

Observation group 
(n=68) χ2 P

Vomiting 6.952 0.031
    Grade I 59 (86.76) 67 (98.53)
    Grade II 8 (11.76) 1 (1.47)
    Grade III 1 (1.47) 0 (0.00)
    Grade IV 0 (0.00) 0 (0.00)
Total number of cases 9 (13.24) 1 (1.47) 12.897 <0.001

Table 7. Comparison of the total number of patients with nausea and 
vomiting in the two groups

Item Control group 
(n=68)

Observation group 
(n=68) χ2/t P

Number of occurrences (n) 12 (17.65) 3 (4.41) 6.069 0.014

Figure 1. Comparison of postoperative nausea between the two groups.
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Figure 2. Comparison of the degree of postoperative vomiting between the two 
groups.

Table 8. Comparison of intraoperative gastric food residues between 
the two groups

Item Observation 
group (n=68)

Control  
group (n=68) χ2/t P

Stomach food residue (mL) 51.23±6.23 49.35±6.12 1.775 0.078

patients undergoing painless gastrointestinal 
endoscopy for polyps [26]. Moreover, one stu- 
dy has revealed that shortening fasting time 
from solids and liquids will not increase the in- 
cidences of nausea and vomiting after thyroid 
surgery [27]. And one other study has also 
shown that shortening fasting from solids and 
liquids causes a notable decrease in the inci-
dences of nausea and vomiting after surgery 
[28]. The above studies imply that shortening 
fasting from solids and liquids before oper- 
ation can reduce postoperative nausea and 
vomiting.

The sample size of this study is small, so it is 
necessary to further expand the sample size  
for the future research. In addition, a multi-
center randomized controlled study can be  
conducted to systematically evaluate the im- 
pact of intervention measures of shortening 
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