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Abstract 
Background: Capsule endoscopy (CE) examination has become the first-line 
diagnostic method for small bowel disease, and intestinal preparation is a key 
factor affecting the quality of CE examination. At present, there is no uniform 
standard for dietary preparation methods before CE at home and abroad, and 
there are few systematic comparative studies on the choice of dietary me-
thods. Objective: To explore the best method of preparing diet for capsule 
endoscopy (CE) examination. Methods: 93 Patients who underwent CE ex-
amination in the digestive endoscopy center of Wuhan union medical college 
hospital in October 2019 were randomly divided into 3 groups. Group A (n = 
31): 1 day before the examination; a diet with low-residue was given, and 1 
day before the examination, fasting was started at 8 p.m. until the examina-
tion was completed. Group B (n = 30): a clear liquid diet was followed 1 day 
before the examination, and fasting was started at 8 p.m. 1 day before the 
examination until the examination was completed. Group C (n = 32): fol-
lowed an ordinary diet 1 day before the examination, and began fasting at 8 
p.m. 1 day before the examination until the examination was completed. In-
testinal preparation of the same drug was performed in 3 groups, and the in-
cidence of side effects and intestinal cleanliness of each group were com-
pared. Results: There was no significant difference in cleanliness between the 
three groups (P > 0.05). The incidence of side effects in the three groups was 
28.13%, 70.00% and 21.88%, respectively. The difference between group A 
and group B, group C and group B is statistically significant (P < 0.05). Con-
clusion: The three diet preparation methods of low-residue diet, clear liquid 
diet and ordinary diet can all achieve good intestinal cleansing effect. Clear 
liquid diet can not obviously improve the cleanliness of the small intestine, 
and there are relatively many side effects. 
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1. Introduction 

Capsule endoscopy (CE) examination has the advantages of no pain, simple op-
eration, safety, non-invasiveness, and no cross infection, which greatly expands 
the field of vision of digestive tract examination. With the rapid development of 
gastrointestinal endoscopy technology, small intestine capsule endoscopy has 
become the preferred method for diagnosing small intestinal diseases in the field 
of digestive diseases. However, there are still some shortcomings in the endos-
copy of small intestine capsules. Intestinal contents play a decisive role in the 
accuracy of diagnosis. 

Intestinal preparation is a key element that affects the quality of CE examina-
tion [1] [2] [3]. If the gastrointestinal tract is not cleaned thoroughly, and the 
contents of the intestinal tract remain, it may result in unsatisfactory captured 
images, which may affect the examination results and even cause misdiagnosis 
and missed diagnosis. Therefore, thorough gastrointestinal cleansing before cap-
sule endoscopy is performed to improve the clarity of the captured images, which 
is helpful to improve the accuracy of small bowel disease detection. 

Dietary preparation is an important auxiliary measure for intestinal prepara-
tion [4] [5]. According to the amount of residue generated, dietary preparation 
can be divided into clear diet, less residue diet and ordinary diet. At present, 
there is no uniform standard for dietary preparation methods before CE at home 
and abroad, and there are few systematic comparative studies on the choice of 
dietary methods. In order to find out the best diet preparation methods before 
CE examination, this article compares and studies the differences in the effect of 
different diet preparation protocols on capsule endoscopic bowel preparation. 

2. Materials and Methods 
2.1. General Information 

The case data were included in 93 patients who underwent capsule endoscopy in 
the digestive endoscopy center of wuhan union medical college hospital in Oc-
tober 2019, including 60 males and 33 females aged 15 - 89 years. Exclusion cri-
teria: (1) failure of total intestinal examination caused by device factor; (2) the 
capsule lens did not reach the small intestine and the capsule lens did not com-
plete the examination; (3) gastrointestinal bleeding, eating in advance and other 
factors interfere with the examination of small intestine cleanliness. 

2.2. Methods of Examination 

(1) Inform the subjects and their families of the precautions for CE examination, 
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and sign the informed consent. (2) Preparation of intestinal tract: Before the 
examination, group A (n = 31), group B (n = 30) and group C (n = 32) were 
given a slag-free diet, a clear-liquid diet and a normal diet, and the rest were the 
same. That is to say, fasting will be started at 8:00 p.m. before the inspection un-
til the inspection is completed; at 9:00 p.m. before the inspection on the 1st be-
fore inspection, one packet of compound polyethylene glycol (PEG, Fujingqing) 
will be dissolved in the morning at 5:00 and 6:00 on the inspection day. Put it in 
1 L of warm water and finish it in 1 hour. On the day of the inspection at 7:00, a 
bottle of simethicone is dissolved in 200ml of cold water and finished in 5 mi-
nutes. (3) Inspection: After swallowing CE with a small amount of water, the 
subjects are instructed to fast and not to stay away from the inspection site. The 
doctor monitors the operation of the capsules in real time and informs them to 
eat according to the monitoring results. 

2.3. Evaluation Method 

Observe the cleanliness of the small intestine, calculatethe incidence of side ef-
fects. Small intestine cleanliness is evaluated by a single-blind method, which is 
scored by CE readers based on the cleanliness of the intestinal tract of the CE 
image and the overall observation effect. Intestinal cleaning grading: Level 1: 
there are very few bubbles in the small intestine, no residue and turbid liquid. 
The observation effect is good; Level 2: there is a small amount of air bubbles or 
turbid liquid in the small intestine, no residue, which has little impact on the 
observation effect; Level 3: a large amount of air bubbles or turbid liquid is 
found in the small intestine, and a little residue, which affects the observation 
effect; Level 4: a large amount bubbles and turbid liquid, more residue gathered 
in the small intestine, which seriously affect the observation. Side effects include 
gastrointestinal symptoms such as abdominal pain, nausea, and vomiting, as well 
as general malaise such as dizziness and palpitation. The incidence of side reac-
tions is the percentage of people with side reactions in the total number of 
people. 

2.4. Statistical Methods 

SPSS 22.0 statistical software was used for statistical analysis. The small intestine 
cleanliness was measured by the rank sum test, the measurement data were ex-
pressed by mean ± standard deviation (x ± s), and the incidence of side reactions 
was measured by chi-square test of line and column list data, with the test stan-
dard = 0.05. 

3. Results 
3.1. Comparison of General Conditions of Patients 

General statistics of gender and age of patients in the three groups: there was no 
significant difference in gender and age among the three groups, and the groups 
were comparable (Table 1). 
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Table 1. Comparison of general conditions of patients. 

Groups n 
Gender 

Age (years) 
M F 

Group A 
Group B 
Group C 

31 
30 
32 

18 
21 
21 

13 
9 

11 

42.77 ± 15.34 
43.77 ± 12.47 
43.00 ± 13.24 

3.2. Comparison of the Three Groups Related Indicators 

There was no significant difference in cleanliness of small intestine between 
groups A, B and C (P > 0.05). The results showed that during CE examination, 
taking a sufficient amount of laxatives, most can achieve good intestinal prepa-
ration, but the relationship with dieting seems not so close. Among the 37 pa-
tients, 11 had abdominal pain and distension, 7 had nausea and vomiting, and 
19 had palpitation, dizziness and chills. The incidences of side effects in groups 
A, B, and C were 28.13%, 70.00%, and 21.88%, respectively, with statistically sig-
nificant differences between group A and B, C and B (P < 0.05). The results 
showed that there were significant differences in side effects such as abdominal 
pain, nausea, or dizziness in the normal diet group and the low-residue diet 
group compared with the clear liquid diet group. See Table 2. 

4. Conclusion 

The three diet preparation methods of low-residue diet, clear liquid diet and or-
dinary diet can all achieve good intestinal cleansing effect. Clear liquid diet can 
not obviously improve the cleanliness of the small intestine, and there are rela-
tively more side effects. The key part of intestinal preparation before capsule 
endoscopy is cleaning the intestines. Taking a sufficient amount of laxatives 
strictly according to doctor’s instructions until clear liquid is excreted, most can 
achieve good intestinal preparation effects. And the relationship between clean-
liness and dieting seems not so close. Furthermore, patients have fewer side ef-
fects after eating, and will be more tolerant to capsule endoscopy examination. 

5. Discussion 

Since the capsule endoscopy was introduced in 1999, the clinical application of 
capsule endoscopy has developed rapidly [6], and capsule endoscopy has now 
become the preferred diagnostic method for small bowel diseases [7]. However, 
due to the lack of water injection, gas injection, suction, and controllable func-
tions of the capsule endoscope, the real-time intervention of the shooting field 
cannot be performed, so the CE examination has higher requirements for clean-
liness of the small intestine [8] [9]. In addition to the quality of intestinal prepa-
ration and oral laxatives, it is closely related to diet preparation programs [10] 
[11]. There are few systematic comparisons of diet preparation methods before 
the CE examination. At present, it is generally believed that the effect of a clear 
liquid diet is better, but it is unclear whether the clear liquid diet before the test  
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Table 2. Comparison of the three groups related indicators. 

Groups 
Cleanliness of small intestine/case The incidence of side  

reactions/case (%) Level 1 Level 2 Level 3 Level 4 

Group A (n = 31) 5 14 8 2 9 (29.03) 

Group B (n = 30) 7 14 6 3 21 (70.00) 

Group C (n = 32) 4 15 10 3 7 (21.88) 

 
has sufficient benefits to patients compared with low-residue diet and the nor-
maldiet [12] [13] [14] [15]. 

Intestinal preparation is one of the key aspects of capsule endoscopy. At 
present, it mainly focuses on cleaning the intestines and preparing food. We use 
3 L PEG electrolyte intestinal lavage liquid for intestinal preparation, and the ef-
fect is satisfactory [16]. As for diet preparation, some are accustomed to re-
stricting their diet 1 d before the examination and fasting from 8:00 p.m. the day 
before the examination. Due to lack of energy and nutritional supplements, the 
tolerance of the testers is significantly decreased, especially in poor health or 
with basic diseases. The elderly, or outpatients from afar, are more likely to have 
hypoglycemia-like reactions, aggravate discomfort, and directly affect the ex-
amination results. We observed the intestinal cleanliness of the three groups with 
different dietary conditions, and the results were statistically analyzed, with P > 
0.05. There was no statistical difference in intestinal cleanliness among the three 
groups. The three diets had little effect on capsule endoscopy. A clear liquid diet 
cannot significantly improve the cleanliness of the small intestine, and there are 
relatively more side effects. There are still some deficiencies in this study, we 
need to expand the sample size and do more detailed researches. And it's neces-
sary to do systematic comparative studies on the choice of dietary methods in 
the following time. 
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