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Introduction

Digestive endoscopy is the most common and reliable 
approach for digestive tract diseases (1). Since the first 
research report in 1963 regarding gastroscopy in children, 

gastrointestinal endoscopy has been gradually introduced 

into the diagnosis and therapy of various pediatric diseases, 

and has played a substantial role in treating pediatric 

digestive system diseases (2). Common pediatric endoscopy 

Original Article

Systematic review and meta-analysis of the incidence rates of 
adverse events after digestive endoscopy in children

Liying Meng1, Xueke Fan1, Aiguo Zhang1, Hongjie Su2, Haijun Zhang2, Yajuan Tian1

1Department of Gastroenterology, Jincheng People’s Hospital (Jincheng Hospital Affiliated to Changzhi Medical College), Jincheng, China; 
2Department of Pediatrics, Jincheng People’s Hospital (Jincheng Hospital Affiliated to Changzhi Medical College), Jincheng, China

Contributions: (I) Conception and design: L Meng, Y Tian; (II) Administrative support: X Fan; (III) Provision of study materials or patients: All 

authors; (IV) Collection and assembly of data: X Fan, A Zhang, H Su, H Zhang; (V) Data analysis and interpretation: L Meng, A Zhang, H Su, H 

Zhang, Y Tian; (VI) Manuscript writing: All authors; (VII) Final approval of manuscript: All authors.

Correspondence to: Yajuan Tian. Department of Gastroenterology, Jincheng People’s Hospital (Jincheng Hospital Affiliated to Changzhi Medical 

College), 456 Wenchang East Street, Jincheng 048000, China. Email: tyj43648883@163.com.

Background: With the widespread use of digestive endoscopy in children, a variety of adverse events 
(AEs) have occurred after digestive endoscopy. However, there are notable differences in the incidence of 
adverse reactions in digestive endoscopy in children at present, which makes it difficult to assess the safety of 
digestive endoscopy in children.
Methods: Studies related to digestive endoscopy in children were screened from January 2005 to October 
2021 from PubMed, Web of Science, Spring, CNKI, and Science Direct databases. RevMan5.3 and Stata 
were employed to carry out meta-analysis on the incidence of adverse respiratory events, myoclonus, 
abdominal pain, fever, bleeding, chest pain, sore throat, vomiting, and delayed capsule discharge after 
digestive endoscopy in children. The article quality was evaluated by the Agency for Healthcare Research 
and Quality (AHRQ). The chi-square test and I2 were adopted to test literature heterogeneity, and the article 
publication bias was assessed by displaying an inverted funnel plot as a funnel plot.
Results: In all, 15 articles were included, involving a total of 27,770 children. In all, 15 articles were 
included, involving a total of 27,770 children. The risk ratio (RR) value of adverse respiratory events after 
digestive endoscopy in children was 1.31 [95% confidence interval (CI): 1.17 to 1.47, P<0.00001]; the odds 
ratio (OR) value of the incidence of myoclonus was 1.21 (95% CI: 1.01 to 1.46, P=0.04); the incidence of 
abdominal pain was 1.18 (95% CI: 1.11 to 1.27, P<0.00001); the incidence of fever was 1.09 (95% CI: 1.06 to 
1.12, P<0.00001); the incidence of bleeding was 1.24 (95% CI: 0.94 to 1.64, P=0.13); the incidence of chest 
pain was 1.06 (95% CI: 1.03 to 1.09, P<0.0001); incidence of sore throat was 1.11 (95% CI: 1.05 to 1.18, 
P=0.0004); incidence of vomiting was 1.13 (95% CI: 1.06 to 1.21, P=0.0001); and the incidence of delayed 
capsule expulsion was 1.18 (95% CI: 1.00 to 1.40, P=0.05).
Discussion: The incidence of AEs after digestive endoscopy in children was low, which can be used in the 
diagnosis and therapy of digestive system diseases in children.

Keywords: Children; digestive endoscopy; adverse events (AEs); meta-analysis

Submitted Apr 07, 2022. Accepted for publication Jun 14, 2022.

doi: 10.21037/tp-22-179

View this article at: https://dx.doi.org/10.21037/tp-22-179

932

https://crossmark.crossref.org/dialog/?doi=10.21037/tp-22-179


Translational Pediatrics, Vol 11, No 6 June 2022 921

© Translational Pediatrics. All rights reserved.   Transl Pediatr 2022;11(6):920-932 | https://dx.doi.org/10.21037/tp-22-179

examinations include gastroscopy, colonoscopy, capsule 
endoscopy (CE), endoscopic ultrasonography (EUS), 
and endoscopic retrograde cholangiopancreatography  
(ERCP) (3). Among them, gastroscopy can significantly 
improve  the  e t io logica l  d iagnos i s  ra te  o f  upper 
gastrointestinal bleeding and the detection rate of acute 
gastric mucosal lesions within 48 hours (4). The detection 
rate of repeated gastrointestinal bleeding, iron deficiency 
anemia, or chronic diarrhea by double-balloon enteroscopy 
under general anesthesia was as high as 85.7% (5). 
Enteroscopic surgical resection significantly reduced the rate 
of emergency surgery in children with polyp syndrome (6).  
New colon capsule endoscopy (CCE) achieved sensitivity 
and specificity of 96% and 100% in monitoring and 
evaluating ulcerative colitis in children, respectively (7). 
EUS is an effective means for diagnosing perianal rectal 
abnormalities, congenital muscular hypertrophy, lymphoma, 
and polyposis in children (8).

With the widespread application of digestive endoscopy 
in children, adverse events (AEs) such as myoclonus, 
abdominal pain, fever, bleeding, chest pain, sore throat, 
vomiting, anosensation, esophageal reflux or ulcer, rash, 
delayed capsule discharge, perforation, pancreaticobile 
duct infection, and pancreatitis have occurred in children 
after digestive endoscopy (9,10). Statistical results 
indicated that the AEs after painless gastroenteroscopy 
reached 26.98% incidence (11). After CE, 1.5% to 3.5% 
of children were trapped in digestive tract for more than 
2 weeks, accompanied by nausea and vomiting (12). After 
ERCP examination, patients were accompanied by adverse 
reactions and complications such as drug reaction, infection 
(cholangitis, etc.), perforation, and pancreatitis, and the 
incidence of adverse reactions was 6% (13). The incidence 
of perforation during colonoscopy in children was 0.01%, of 
which 0.2–2.5% were bleeding perforation after biopsy (14). 
The incidence of perforation by colonoscopy was 0.96% (15). 
At the same time, some studies showed that the incidence 
of grade 3 or higher bleeding (requiring hospitalization 
and intervention, such as blood transfusion or repeat 
endoscopy) whose incidence rate was 0.11% among all 
children undergoing endoscopy (16). Due to the differences 
in sample size, study method, study population, observation 
time, and other factors, there are significant differences in 
the statistical results of AEs after digestive endoscopy in 
children, which is difficult to reflect the actual level and 
severity of AEs after digestive endoscopy in children.

To systematically evaluate the adverse reaction incidence 
in children with digestive endoscopy, the incidence of AEs 

after gastrointestinal endoscopy in children was collected, 
summarized, and analyzed by meta-analysis, and the 
incidence and safety of AEs in gastrointestinal diseases in 
children were evaluated, so as to provide medical evidence 
for the diagnosis and treatment of gastrointestinal diseases 
in children. We present the following article in accordance 
with the PRISMA reporting checklist (available at https://
tp.amegroups.com/article/view/10.21037/tp-22-179/rc).

Methods

Methods of including data

Children who underwent gastroscopy, colonoscopy, CE, 
EUS, ERCP, and other digestive endoscopy were recruited 
as participants. The studies included were retrospective and 
prospective. The data collection included the author, year, 
country, sample size of participants, age of participants, and 
outcome indicators.

Inclusion and exclusion criteria

Articles which met the below requirements were eligible 
for inclusion in this meta-analysis: (I) literature published 
from January 2005 and October 2021; (II) participant cohort 
comprised more than 1 child who underwent digestive 
endoscopy; (III) the articles analyzed any AE caused by 
digestive endoscopy; (IV) the research types were cross-
sectional study, case-control study, and cohort study; and 
(V) the articles recorded baseline indicators such as age, 
gender, source of cases, and the occurrence of AEs caused by 
digestive endoscopy was also recorded and counted in detail.

Articles which met the below conditions were excluded: 
(I) articles were publicity literature such as individual case 
reports, literature reviews, expert comments, editorial 
opinions, news reports, and product descriptions; (II) no 
original data; (III) repeat publications; (IV) articles not 
related to AEs caused by digestive endoscopy; (VI) articles 
reported the number of AEs caused by digestive endoscopy 
but did not calculate the incidence of AEs; and (V) basic 
research articles such as animal experiments and in vitro cell 
experiments.

Retrieval strategy

The system retrieved relevant information contained in 
various online databases, and the retrieval time range 
of each database was from 2005 to October 2021. The 

https://tp.amegroups.com/article/view/10.21037/tp-22-179/rc
https://tp.amegroups.com/article/view/10.21037/tp-22-179/rc
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PubMed (2005–October 2021), Nature (2005–October 
2021), Web of Science (2005–October 2021), Spring (2005–
October 2021), CNIKI (2005–October 2021), WanFang 
(2005–October 2021), and Science Direct (2005–October 
2021) databases were searched with the keywords “capsule 
endoscopy”, “gastroscope”, “endoscopic ultrasonography”, 
“EUS”, “endoscopic retrograde cholangiopancreatography”, 
“ERCP”, “enteroscope”, “colonoscopy”, “colonoscopy 
enteroscope”, “children”, “adverse events”, and “adverse 
respiratory events”. The keywords were combined with 
“OR” or “AND”. We searched for clinical studies on 
AEs caused by digestive endoscopy in children published 
between 2005 and October 2021. All search keywords were 
freely combined. The search time range was set from 1 
January 2005 to 1 October 2021. No language restrictions 
were required.

Literature screening and quality evaluation

Independent ly,  the  qua l i ty  eva lua t ion  and  da ta 
extraction were implemented by two reviewers, and the 
unqualified and low quality ones were excluded. In case 
of inconsistency in the results, the two reviewers decided 
upon inclusion of the article via discussion, or it was 
decided by a third party.

Eleven evaluation criteria recommended by the Agency 
for Healthcare Research and Quality (AHRQ) were adopted 
for risk of bias assessment, including the following contents: 
(I) whether the source of the data is clear; (II) whether the 
inclusion and exclusion criteria of exposed group and non-
exposed group are listed; (III) whether the time period 
for identifying patients is given; (IV) if it is not from the 
population, whether the research object is continuous; 
(V) whether the subjective factors of the evaluator cover 
up other aspects of the research object; (VI) whether it 
describes any assessment to ensure quality; (VII) whether 
the reasons for excluding any patients are explained; (VIII) 
whether measures to evaluate and/or control confounding 
factors are described; (IX) whether it explains how to 
deal with lost data in analysis, if possible; (X) whether it 
summarizes the response rate of patients and the integrity 
of data collection; (XI) if there is follow-up, whether the 
number (ratio) of patients with incomplete data or follow-
up results are described. The evaluation criteria were 
answered with “yes” (1 point), “no” (0 point), or “unclear”  
(0 point), and the quality score was given. The full score 
was 11 points, 0–3 was low quality, 4–7 was medium quality, 
and 8–11 was high quality.

Extraction of article data

Two literature reviewers finished the data extraction. First, 
basic data included title, first author, publication year, 
journal, research type, and research duration. Second, the 
number of participants, the age of the participants, and the 
type and number of AEs. Third, through literature search 
and expert consultation, AEs related to digestive endoscopy 
were identified: adverse respiratory events, myoclonus, 
abdominal pain, fever, bleeding, chest pain, sore throat, 
vomiting, anesthesia, esophageal reflux, rash, and delayed 
capsule expulsion.

Statistical methods

All data was sorted out using Excel 2016, and the standards 
of AHRQ Evidence-based Practice Center were adopted 
for quality assessment. RevMan5.3 and Stata 17.0 were 
employed for meta-analysis of the extracted data.

Methodological heterogeneity was determined by the 
differences between the results of different study design 
literature. Statistical heterogeneity was determined regarding 
Q test (P) and I2, and the significance level was set as 
α=0.05 and P<0.05. If I2<25%, there was low heterogeneity 
in the literature. If  25%<I2<50%, there was moderate 
heterogeneity. If I2>50%, there was substantial heterogeneity. 
When I2<50%, the fixed-effect model (FEM) was utilized 
for meta-analysis. When I2>50%, random effects model was 
employed. The incidence of each AE and 95% confidence 
interval (CI) were calculated. Meta-analysis was conducted 
by combining the rates of different types of AEs to obtain 
the combined results of the incidence of each AE and the 
combined results of the total incidence of AEs. Sensitivity was 
analyzed by eliminating the included literatures one by one to 
evaluate the stability of the meta-analysis results. Funnel plot 
and Egger’s test were adopted for publication bias evaluation. 
In addition, the meta-analysis results were indicated by Z 
value and P value, and each effect size was illustrated with a 
95% CI. Bilateral test was performed at α=0.05. P<0.05 was 
deemed as significant difference.

Results

Article retrieval process

The databases of PubMed, Web of Science, Spring, 
Nature, and Science Direct were searched using the search 
terms “capsule endoscopy”, “gastroscope”, “endoscopic 
ultrasonography”, “EUS”, “endoscopic retrograde 
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cholangiopancreatography”, “ERCP”, “enteroscope”, 
“colonoscopy”, “colonoscopy enteroscope”, “children”, 
“adverse events”, “adverse respiratory events”, and “meta-
analysis”. In all, 1,292 works were obtained from databases, 
and 604 works were obtained from registers, the 183 articles 
were included after preliminary screening. Among them, 
95 were from PubMed, 32 were from Web of Science, 
24 articles were retrieved from the Spring database, 13 
articles were retrieved from the Nature database, 19 articles 
were retrieved from Science Direct, and 10 were from the 
referenced literature and reviewed references. After articles 
that didn’t meet the inclusion criteria were eliminated, 53 
were retained. Reviews, conference essays, case analyses, 
and risk factor assessments were excluded regarding their 
titles, article abstracts, and research contents. 22 articles 
were initially conformed to the inclusion criteria in 
preliminary screening. After further intensive screening, 

7 articles for which original data and uncontrolled studies 
could not be obtained were excluded, and 15 articles were 
finally included. The whole process is shown in Figure 1.

Basic information

Of the 15 articles (17-31) that were finally included, 13 were 
Cross-sectional study, accounting for the highest proportion, 
including 27,770 children. The basic information is shown 
in Table 1.

Quality evaluation 

AHRQ criteria were adopted to assess the article quality. 
Among the 15 included literatures, 1 was 8 points of Joanna 
Briggs Institute (JBI), 3 were 7 points of JBI, and 4 were  
6 points of JBI. There were 5 literatures with JBI score of 5 
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Figure 1 Basic flow of literature search.
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and two literatures with a JBI score of 4 (Table 1).

Meta-analysis of the incidence of adverse respiratory events

Of the 15 included articles, a total of 7 articles reported 
the incidence of adverse respiratory events after digestive 
endoscopy. As displayed in Figure 2, no significant 
heterogeneity was suggested in the incidence of AEs in 
different articles (I2=96%; P<0.00001), so the random-
effect model (REM) was utilized. The risk ratio (RR) value 
of adverse respiratory events after digestive endoscopy was 
1.31 (95% CI: 1.17 to 1.47), and notable heterogeneity was 

found in the incidence of adverse respiratory events after 
digestive endoscopy (Z=4.55; P<0.00001).

Meta-analysis of the incidence of myoclonus

The incidence of myoclonus in the 4 included articles was 
compared (Figure 3). The heterogeneity in the incidences 
of myoclonus after digestive endoscopy in children was 
first analyzed, and a high degree of heterogeneity was 
indicated (I2=89%; P<0.00001), so a REM was adopted. 
It turned out that the odds ratio (OR) value of myoclonus 
occurrence after digestive endoscopy in children was 1.21 

Table 1 Basic data of included articles

The first author Year of publication Country Type Total sample size AHRQ score

Biber (17) 2015 America Cross-sectional study 12,030 7

Flores-González (18) 2019 Spain Cross-sectional study 88 5

Gu (19) 2019 China Cohort study 129 5

Iwama (20) 2019 Japan Cross-sectional study 183 6

Kramer (21) 2016 America Cross-sectional study 9,577 8

Lee (22) 2020 America Cross-sectional study 929 6

Mamula (23) 2005 America Cross-sectional study 60 5

Moy (24) 2007 America Cross-sectional study 45 5

Najafi (25) 2019 Belgium Cross-sectional study 3,435 7

Oliva (26) 2016 Italy Cross-sectional study 40 6

Oliva (27) 2014 Italy Cross-sectional study 29 4

Pai (28) 2019 America Cross-sectional study 98 7

Reddy (29) 2021 India Cross-sectional study 189 6

Sanders (30) 2021 America Cross-sectional study 122 4

Wani (31) 2020 India Case-control study 822 5

AHRQ, Agency for Healthcare Research and Quality.

Figure 2 Forest plot of incidence of myoclonus after digestive endoscopy in children. SE, standard error; CI, confidence interval. 
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(95% CI: 1.01 to 1.46), and there was heterogeneity in 
the incidence of myoclonus after digestive endoscopy in 
children (Z=2.04; P=0.04).

Meta-analysis of the incidence of abdominal pain

A total of 7 articles included in the study reported detailed 
statistics on the incidence of abdominal pain after digestive 
endoscopy in children (Figure 4). First, the heterogeneity 
analysis in the incidence of abdominal pain after digestive 
endoscopy in children showed an obvious heterogeneity in 
the incidence of abdominal pain (I2=84%; P<0.00001), so a 
REM was employed for statistical analysis. The OR value 
of abdominal pain after digestive endoscopy was 1.18 (95% 
CI: 1.11 to 1.27), and there was significant heterogeneity in 

the incidence of abdominal pain after digestive endoscopy 
in children (Z=4.86; P<0.00001).

Meta-analysis of the incidence of fever

Three articles included in the study reported detailed 
statistics on the incidence of fever after digestive endoscopy 
in children (Figure 5). The heterogeneity in the incidence of 
fever after digestive endoscopy in children was analyzed, but 
no heterogeneity was revealed (I2=0%; P=0.65), so a FEM 
was utilized to analyze the pooled effect values. The OR 
value of fever after digestive endoscopy in children was 1.09 
(95% CI: 1.06 to 1.12), and considerable heterogeneity was 
indicated in the incidence of fever after digestive endoscopy 
in children (Z=5.94; P<0.00001).

Figure 3 Forest plot of incidence of myoclonus after digestive endoscopy in children. SE, standard error; CI, confidence interval.

Figure 4 Forest plot of incidence of abdominal pain after digestive endoscopy in children. SE, standard error; CI, confidence interval.

Figure 5 Forest plot of incidence of fever after digestive endoscopy in children. SE, standard error; CI, confidence interval.
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Meta-analysis of incidence of bleeding

Three articles included in the study reported detailed 
statistics on the incidence of bleeding after digestive 
endoscopy in children (Figure 6). The analysis of the 
heterogeneity in the incidence of bleeding after digestive 
endoscopy in children showed notable heterogeneity (I2=90%; 
P<0.0001), so a REM was adopted for statistical analysis 
of pooled effects values. The results showed that the OR 
value of adverse bleeding reaction after digestive endoscopy 
in children was 1.24 (95% CI: 0.94 to 1.64), and no great 
heterogeneity was found in the incidence of bleeding after 
digestive endoscopy in children (Z=1.53; P=0.13).

Meta-analysis of incidence of chest pain

A total of 3 articles included in the study reported 

detailed statistics on the incidence of chest pain after 
digestive endoscopy in children (Figure 7). Analysis of 
the heterogeneity in the incidences of chest pain after 
digestive endoscopy in children revealed no heterogeneity 
(I2=0%; P=0.73), so a FEM was used for statistical analysis 
of pooled effect sizes. The OR value of chest pain after 
gastrointestinal endoscopy in children was 1.06 (95% CI: 
1.03 to 1.09), and obvious heterogeneity was found in the 
incidence of chest pain after digestive endoscopy in children 
(Z=4.29; P<0.0001).

Meta-analysis of the incidence of sore throat

A comparative analysis of the incidence of sore throat 
among the participants included in the 4 relevant articles 
was conducted in Figure 8. The incidence of sore throat 
after digestive endoscopy was first analyzed, and remarkable 

Figure 6 Forest plot of incidence of bleeding after digestive endoscopy in children. SE, standard error; CI, confidence interval.

Figure 7 Forest plot of incidence of chest pain after digestive endoscopy in children. SE, standard error; CI, confidence interval.

Figure 8 Forest plot of incidence of sore throat after digestive endoscopy in children. SE, standard error; CI, confidence interval.
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heterogeneity was found (I2=82%; P=0.0009), so a REM was 
used for statistical analysis of pooled effect size. The results 
showed that the OR was 1.11 (95% CI: 1.05 to 1.18) for 
the occurrence of sore throat after digestive endoscopy in 
children, and there was a notable difference in the incidence 
of sore throat after digestive endoscopy in children (Z=3.57; 
P=0.0004).

Meta-analysis of the incidence of vomiting

Ten articles included in the study reported detailed 
statistics on the incidence of vomiting after digestive 
endoscopy in children (Figure 9). The incidence of 
vomiting after digestive endoscopy in children was 
analyzed, and there was substantial heterogeneity in the 
incidence of vomiting (I2=77%; P<0.0001), so a REM 
was employed for statistical analysis of combined effect 
values, which showed that the OR value of vomiting after 
digestive endoscopy in children was 1.13 (95% CI: 1.06 
to 1.21), and remarkable heterogeneity in the incidence of 
vomiting was found after digestive endoscopy in children 
(Z=3.81; P=0.0001).

Meta-analysis of delayed capsule expulsion rate

A total of 3 of the included articles reported detailed 
statistics on delayed capsule expulsion after CE (Figure 10). 
First, the heterogeneity in the incidence of delayed capsule 
expulsion after CE was analyzed, and no heterogeneity was 
indicated between the incidence of delayed capsule expulsion 
(I2=0%; P=0.65), so a FEM was adopted. The combined 
effect statistical model of meta-analysis showed that the OR 
of delayed capsule expulsion after digestive endoscopy in 
children was 1.18 (95% CI: 1.00 to 1.40), and the incidence 
of delayed capsule expulsion after digestive endoscopy in 
children showed no heterogeneity (Z=1.95; P=0.05).

Bias analysis of publications

The publication bias analysis of the incidence of AEs 
after digestive endoscopy in children was performed by 
drawing an inverted funnel plot, and the results are shown 
in Figures 11-19. It can be inferred that the funnel plots 
of the incidence of each AE were relatively symmetrical, 
and almost all studies fell within the funnel plot. Only the 

Figure 9 Forest plot of incidence of vomiting after digestive endoscopy in children. SE, standard error; CI, confidence interval.

Figure 10 Forest plot of incidence of delayed capsule expulsion after digestive endoscopy in children. SE, standard error; CI, confidence 
interval.
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Figure 11 Funnel plot for evaluating the incidence of adverse 
respiratory events after digestive endoscopy in children. SE, 
standard error; RR, risk ratio.
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Figure 12 Funnel plot for evaluating the incidence of myoclonus 
after digestive endoscopy in children. SE, standard error; OR, odds 
ratio.
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Figure 13 Funnel plot for evaluating the incidence of abdominal 
pain after digestive endoscopy in children. SE, standard error; OR, 
odds ratio.
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Figure 14 Funnel plot for evaluating the incidence of fever after 
digestive endoscopy in children. SE, standard error; OR, odds 
ratio.
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Figure 15 Funnel plot for evaluating the incidence of bleeding 
after digestive endoscopy in children. SE, standard error; OR, odds 
ratio.
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Figure 16 Funnel plot for evaluating the incidence of chest pain 
after digestive endoscopy in children. SE, standard error; OR, odds 
ratio.
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incidence of adverse respiratory events and the incidence 
of abdominal pain involved individual studies that did not 
fall into the inverted funnel map. Overall, the almost all 
incidences of AEs after digestive endoscopy were close to 
the central axis. All Egger test P values were greater than 
0.05, indicating no notable publication bias in the included 
studies. Based on this, it was shown the incidence of AEs 
included in this article for analysis had low publication bias 
and met the requirements.

Discussion

Digestive endoscopy is an imperative approach for digestive 
system diseases. Affected by physical stimulation during 
traditional digestive endoscopy, patients are prone to 
nausea, vomiting, coughing, and other discomforts. In 
severe cases, arrhythmia and even circulatory respiratory 
failure can be caused by the high excitation of the vagus 
nerve (32). A study has pointed out that bowel stretch 
during colonoscopy can cause clinical symptoms such as 
abdominal distention, abdominal pain, and nausea (33). In 
recent years, with the development and wide application of 
anesthesia gastroenteroscopy technology, the pain of patients 
during the examination process has been significantly 
reduced, and the tension and fear of the examinee have 
been eliminated, so patients and physicians are more 
comfortable during exams (34). However, gastroenteroscopy 
anesthesia also produces many adverse reactions and risks 
due to anesthesia during clinical application. Most of 
the adverse reactions after gastroenteroscopy related to 
anesthesia can occur during or after gastroenteroscopy. 
The AEs include cardiovascular complications such as 
hypotension, hypertension, arrhythmia, myocardial ischemia 
or infarction, respiratory depression, airway obstruction, 
hypoxia, and aspiration (35). A study has pointed out that 
allergic reactions, hypotension or shock, nausea, vomiting, 
and paradoxical reactions (aggression, emotional agitation, 
talkativeness, disorientation, and tachycardia) may also occur 
after digestive endoscopy (36). Rondonotti et al. [2018] (37) 
pointed out that after gastrointestinal endoscopy, patients 
may experience AEs such as cough, hypotension, hypoxemia, 
abnormal excitement, apnea, and respiratory depression. 
Both traditional digestive endoscopy and painless digestive 
endoscopy can cause AEs in patients.

With the continuous development of society and the 
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Figure 17 Funnel plot for evaluating the incidence of sore throat 
after digestive endoscopy in children. SE, standard error; OR, odds 
ratio.
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Figure 18 Funnel plot for evaluating the incidence of vomiting 
after digestive endoscopy in children. SE, standard error; OR, odds 
ratio.
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Figure 19 Funnel plot for evaluating the incidence of delayed 
capsule expulsion after digestive endoscopy in children. SE, 
standard error; OR, odds ratio.
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economy, people’s living and eating habits have changed, and 
previously adult diseases have gradually begun to affect the 
younger population (38). Some diseases of the digestive tract 
cannot be diagnosed by clinical methods alone, and need to be 
diagnosed by gastrointestinal endoscopy. At present, digestive 
endoscopy has been widely used in diagnosis and treatment of 
children with celiac disease, esophageal stricture, eosinophilic 
esophagitis, inflammatory bowel disease, congenital muscular 
hypertrophy and lymphoma, congenital small intestinal 
lymphangiectasia, polyposis disease, congenital hypertrophic 
pyloric stenosis, and Hirschsprung’s disease (39). The 
respiratory and circulatory systems are the main sites of AEs 
in children after GI endoscopy, including fluctuations in heart 
rate and blood pressure, arrhythmia, myocardial ischemia, 
respiratory depression, hypoxemia, pulmonary edema, and 
aspiration (40). At the same time, a study has pointed out that 
perforation and bleeding, agitation, and hypoglycemia are also 
associated with AEs after digestive endoscopy in children (41). 
The results revealed that the incidence of adverse respiratory 
events after digestive endoscopy was 1.31 (95% CI: 1.17 to 
1.47); the incidence of myoclonus was 1.21 (95% CI: 1.01 to 
1.46); the incidence of abdominal pain was 1.18 (95% CI: 1.11 
to 4.86); the incidence of fever was 1.09 (95% CI: 1.06 to 1.12); 
the incidence of bleeding was 1.24 (95% CI: 0.94 to 1.64); the 
incidence of chest pain was 1.06 (95% CI: 1.03 to 1.09); the 
incidence of sore throat was 1.11 (95% CI: 1.05 to 1.18); the 
incidence of vomiting was 1.13 (95% CI: 1.06 to 1.21); and the 
incidence of delayed capsule discharge was 1.18 (95% CI: 1.00 
to 1.40). Therefore, the incidence of major AEs included in 
this work was lower, and the incidence of major AEs was low. 
Such results indicate that the incidence of AEs after digestive 
endoscopy in children is low and relatively safe. However, 
the number of included articles was low and the time span 
was large, the quality of the article was different, most of the 
included articles were concerning the application value of 
digestive endoscopy in the treatment of children’s digestive 
system diseases, and few articles specifically addressed safety. 
Therefore, the selection of AEs may have certain deviations. 
In the future work, massive clinical trials will be included to 
verify the safety of different digestive endoscopy techniques in 
treating digestive system diseases in children.

Conclusions

Through meta-analysis, this study explored the incidence 
of AEs after digestive endoscopy in children. It was found 
that the incidence of adverse respiratory events, myoclonus, 
abdominal pain, fever, bleeding, chest pain, sore throat, 

vomiting, and delayed capsule expulsion after examination 
were obviously low. This indicated that the use of digestive 
endoscopy in children’s digestive system diseases was safe 
and had potential application value. This study lays a 
theoretical basis for the clinical diagnosis and treatment of 
digestive system diseases in children.
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