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Background/Aims: This study aimed to study the endoscopic yield, appropriateness, and complications of pediatric endoscopy

performed by adult gastroenterologists in an adult endoscopic suite.

Methods: This a retrospective study in which records of all the patients less than 18 years of age who underwent endoscopy in the last
5 years were studied. The indications of endoscopy in children were categorized as appropriate or inappropriate per the latest guidelines
by American Society for Gastrointestinal Endoscopy and North American Society for Pediatric Gastroenterology, Hepatology and
Nutrition. Positive endoscopic yield was defined as the presence of any abnormality on endoscopy.

Results: Among the total of 822 children (age <18 years), the most common indications were variceal surveillance/eradication in 157
(19.1%), followed by dyspepsia in 143 (17.4%), upper gastrointestinal (UGI) bleeding in 136 (16.5%), recurrent abdominal pain in 94
(11.4%), unexplained anemia in 74 (9%), recurrent vomiting in 50 (6.08%), chronic refractory gastroesophageal reflux disease in 34 (4.1%)
and others; 780 out of 822 endoscopic procedures (94.9%) done in children were appropriate as per the guidelines. The endoscopic
yield was 45.8%, highest in patients with UGI bleeding (71.3%), followed by variceal surveillance (54.8%), recurrent vomiting (38%),
dyspepsia (37.8%), and recurrent abdominal pain (36%). Minor adverse events occurred in 7.3% of children.

Conclusions: Pediatric endoscopy performed by an experienced adult gastroenterologist may be acceptable if done in cooperation with

a pediatrician. Clin Endosc 2020;53:436-442
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INTRODUCTION

Upper gastrointestinal (UGI) diseases are common in
children worldwide, and digestive endoscopy can be a very
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helpful diagnostic and therapeutic tool for them. In 1972,
Freeman, a British pediatric surgeon, reported using the fi-
ber-optic bronchoscope for examination of the UGI tract in
children; since then, gastrointestinal endoscopy in children
has developed at a rapid pace.” Initially, pediatric endoscopy
was mainly used for the identification of superficial lesions,
which were not seen on radiographic contrast studies, and for
diagnosing specific causes of UGI bleeding.** Esophagogas-
troduodenoscopy (EGD) can now be done at any age because
of the development of flexible endoscopes with a small caliber
and proper training of operators. Diagnostic pediatric EGD
is usually safe," and complications are rarely encountered.
Complications mostly occur due to sedation and anesthesia
administered during the procedure.” However, therapeutic
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endoscopy in children can have multiple complications de-
pending upon the nature of intervention and expertise of the
endoscopist, with the reported complication rate of less than
1% when EGD is done by expert pediatric endoscopists.*

The indications of UGI endoscopy in children are almost
similar to those in adults,” but sometimes endoscopy in chil-
dren is also done when they present with unexplained signs
and symptoms like irritability, anorexia, and failure to thrive.”
The American Society for Gastrointestinal Endoscopy (ASGE)
and the North American Society for Pediatric Gastroenterol-
ogy, Hepatology and Nutrition (NASPGHAN) have published
modifications to endoscopic practice for the pediatric popu-
lation in 2014 where they have mentioned appropriate indica-
tions for EGD in children.’

The endoscopic yield in children is almost similar to that in
adults and varies from 35% to 45% in the literature. Since the
success of endoscopy in children requires adequate knowledge
and understanding of a child’s medical background, pediatric
endoscopy is mainly done by pediatric gastroenterologists
and, occasionally, by pediatric surgeons trained in endoscopy.’
However, in the absence of properly-trained pediatric gastro-
enterologists, adult endoscopists under the supervision of a
pediatrician can provide basic and advanced therapeutic en-
doscopic services as acknowledged by NASPGHAN.* There
are only a few studies on the endoscopic yield and appropri-
ateness of pediatric endoscopy,*** and studies that have evalu-
ated these aspects in an adult endoscopic suite are very scarce.
Also, only a relatively small number of studies have been done
in an adult endoscopic suite and these studies had only a small
number of patients.'*"”
ric endoscopy in an adult suite has never been studied.

Besides, the appropriateness of pediat-

Our center does not have a pediatric gastroenterology unit,
thus, all the pediatric endoscopic procedures referred to us are
done by adult gastroenterologists in an adult endoscopic suite.
We believe that a similar scenario is experienced by many
centers around the world where a large number of pediatric
endoscopic procedures are done by the adult gastroenterolo-
gists. Hence, this retrospective study was carried out with the
aim of analyzing the appropriateness, endoscopic yield, and
complications of pediatric endoscopic procedures done by
adult gastroenterologists in an adult suite.

MATERIALS AND METHODS

This is a single-center retrospective study carried out in
the Department of Gastroenterology at the sole tertiary care
hospital of the valley of Kashmir over the last 5 years. Patients
were identified from the Institutes Medical Records Depart-
ment and the Departmental database of endoscopy patients.
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All children less than 18 years of age who underwent endosco-
py in our endoscopic unit were included in the study. Neonates
and patients with incomplete data regarding the indications,
endoscopic findings, and complications were excluded. De-
mographic data, preliminary diagnosis, indications for endos-
copy, sedation/anesthesia, endoscopic findings, adverse events,
and final diagnosis were recorded and analyzed. The majority
of the endoscopic procedures were done with adult video en-
doscopes (OLYMPUS GIF-Q150 and GIF-Q190; Olympus, To-
kyo, Japan). In children less than 2 years or weighing less than
10 kg, endoscopy was performed with a pediatric video endo-
scope (OLYMPUS GIF-XP190; Olympus) with a diameter of
5.8 mm. Informed consent was obtained from the guardians
of all the children. Prior to the procedure, the children fast-
ed for at least 6 hours. Endoscopic procedures were done by
7 adult gastroenterologists with more than 10 years of experi-
ence in endoscopic practice. The procedures were done under
mild sedation with midazolam (0.05-0.1 mg/kg IV, maximum
single dose of 4 mg) + fentanyl (0.5-1 mcg/kg) or general
anesthesia with propofol (2.5-3.5 mg/kg over 30 seconds as
induction followed by 0.125-0.3 mg/kg/min as maintenance)
or ketamine (1-2 mg/kg IV) supervised by an anesthetist. In
some adolescents, endoscopy was done without sedation/an-
esthesia but under local xylocaine spray or jelly.

The indications for endoscopy in children were categorized
as appropriate following the latest guidelines by ASGE and
NASPGHAN published in 2014." An indication was catego-
rized as inappropriate if it was not mentioned in the guide-

Table 1. Characteristics of Study Population

Variable n %
Age
<12yr 278 33.8
12-18 yr 544 66.2
Sex
Male 436 53
Female 386 47

Patient status

Outpatient 463 56.3

Inpatient 359 43.7
Sedation/Anaesthesia

No sedation 250 304

Mild sedation 450 54.7

General anesthesia 122 14.8
Biopsy obtained

Yes 210 25.5

No 612 74.5
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line. By analyzing the records of endoscopic procedures, the
endoscopic findings were divided into positive endoscopic
yield (presence of any abnormality on endoscopy) or negative
endoscopic yield (no abnormality or minor abnormality).
Patients with active UGI bleeding, high-grade varices, foreign
body ingestion, and corrosive ingestion needed therapeutic
measures to be taken during the procedure. All adverse events
during or after the procedure were recorded.

Statistical analysis was done using the statistical software
program (SPSS version 20.0; SPSS Inc., Chicago, IL, USA). The
Chi-Square test and ANOVA were used to test for the differ-
ence between the different variables. A p-value of <0.05 was
considered significant.

RESULTS

Patient characteristics

Over a period of 5 years, a total of 1,030 children un-
derwent endoscopy. Out of this number, 822 children (<18
years old) met the inclusion criteria and 208 children were

excluded. The mean age was 13.48+4.51 years with a mini-
mum age of 4 months and a maximum of 18 years. Out of the
822 children, 278 (33.8%) were younger (ie., <12 years) and
544 (66.2%) were older (i.e., >12 years); 436 (53%) were males
and 386 (47%) were females. Also, 463 children (56.3%) were
from our outpatient department (OPD) and 359 were admit-
ted to the hospital (Table 1).

Indications

The most common indications were variceal surveillance/
eradication in 157 (19.1%) patients, which included children
with suspected cirrhosis, extrahepatic portal venous ob-
struction, and follow-up endoscopy after endoscopic variceal
ligation (EVL). The other major indications were dyspepsia in
143 (17.4%), UGI bleeding in 136 (16.5%), recurrent abdomi-
nal pain in 94 (11.4%), unexplained anemia in 74 (9%), recur-
rent vomiting in 50 (6.08%), and chronic refractory gastro-
esophageal reflux disease (GERD) in 34 (4.1%) children. Other
less common indications were malabsorption syndrome

Table 3. Endoscopic Yield in Different Indications

Table 2. Indications of Upper Gastrointestinal Endoscopy in Children elf:;)(f:ti:;ic erlj(;f:ct(i)‘;)eic
o Age<12yr  Agel2-18yr Indications yield yield Total
Indications Total
Count (%) Count (%) n % n %
Variceal surviellance/ 58 (36.9) 99 (63.1) 157 Variceal surviellance/
Eradication Eradication
Suspected CLD 31(33.7) 61 (66.3) 92 Suspected CLD 32 34.8 60 65.2 92
EHPVO 18 (40) 27 (60) 45 EHPVO 37 82.2 8 17.8 45
Check EGD 9 (45) 11 (55) 20 Check EGD 17 85 3 15 20
Dyspepsia 29 (20.3) 114 (79.7) 143 Dyspepsia 54 378 89 622 143
UGI bleeding 40 (29.4) 96 (70.6) 136 UGI bleeding 97 71.3 39 28.7 136
Abdominal pain 48 (51.1) 46 (48.9) 94 Abdominal pain 34 362 60  63.8 94
Anemia 35 (47.3) 39 (52.7) 74 Anemia 17 23.0 57 77.0 74
Vomiting 20 (40) 30 (60) 50 Vomiting 19 38.0 31 62.0 50
GERD 16 (44.4) 18 (55.6) 34 GERD 12 353 22 647 34
MAS 15 (53.6) 13 (46.4) 28 MAS 6 214 22 78.6 28
Biliary ascariasis 1(5.9) 16 (94.1) 17 Biliary ascariasis 9 52.9 8 47.1 17
Dysphagia 8(47.1) 9(52.9) 17 Dysphagia 5 294 12 706 17
Acute pancreatitis 2 (20) 8 (80) 10 Acute pancreatitis 2 20 8 80 10
Corrosive injury 2 (20) 8 (80) 10 Corrosive injury 8 800 2 200 10
Hematochezia 2 (20) 8 (80) 10 Hematochezia 3 300 7 700 10
Others 2(9.1) 40 (95.2) ) Others 24 571 18 49 4
Total 278 (33.8) 544 (66.2) 822 Total 376 45.8 446 54.3 822

CLD, chronic liver disease; EGD, esophagogastroduodenoscopy;
EHPVO, extrahepatic portal venous obstruction; GERD, gastro-
esophageal reflux disease; MAS, malabsorption syndrome; UG,
upper gastrointestinal.
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(3.4%), biliary ascariasis (2.07%), dysphagia (2.07%), corrosive
ingestion, foreign body ingestion, and acute pancreatitis. The
different indications and their comparison in younger and
older children are shown in Table 2.

Endoscopic findings and endoscopic yield

The endoscopic yield was different for different indications
(Table 3) with an overall yield of 45.8%. The endoscopic yield
was almost similar in younger and older children (Table 4).
Out of the 143 children with dyspepsia (which included epi-
gastric pain, postprandial fullness, epigastric discomfort, and
nausea), endoscopy showed positive findings in 54 (37.8%)
patients. The endoscopic findings were duodenal ulcers in 19,
gastritis in 14, duodenitis in 8, gastric ulcer in 2, gastric pol-
yps in 2, trichobezoar in 1, hiatal hernia in 2, and duodenal
nodularity in one patient (Fig. 1). Out of 136 patients with
UGI bleeding, 97 patients (71.3%) had positive findings. Here,
the findings were duodenal ulcers in 35, varices in 20, gastric
ulcers in 6, esophagitis in 8, gastritis in 10, duodenitis in 4,
and Mallory—Weiss tear in 4 patients. Out of 94 patients with
non-specific abdominal pain, 7 patients had a duodenal ulcer,
6 were diagnosed with duodenitis, 7 with esophagitis, 5 with
gastritis, 1 with gastroduodenitis, 3 with hiatal hernia, and 2
with gastric ulcero-infiltrative lesions (biopsy was suggestive
of adenocarcinoma). Out of 74 patients with anemia, only
17 patients (23%) had positive findings. Three patients had
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DU, 2 had esophageal varices, 2 had ascariasis, 3 had gastritis,
1 had duodenitis, 1 had duodenal nodularity, 1 had gastro-du-
odenitis, 1 had esophagitis, and 1 had an esophageal stricture.
Out of 50 patients with recurrent vomiting, 3 had DU, 1 had
DU with Gastric Outlet Obstruction, 1 had a gastric growth
(an ulcero-infiltrative lesion), 1 had a duodenal growth (ie., a
polypoid lesion), 2 had duodenitis, 4 had gastritis, 1 had gas-
troduodenitis, 2 had hiatal hernia, and 2 had esophagogastro-
duodenitis.

Result of biopsies

Biopsies were taken whenever necessary. A total of 210 bi-
opsies were taken. If the endoscopic findings were suggestive
of nodular/erosive gastritis and peptic ulcer disease, a biopsy
for Helicobacter pylori (to be assessed by the rapid urease test)
was taken. The duodenal biopsy was done in all patients with
anemia and malabsorption syndrome in whom there was no
other apparent cause. The rapid urease test was positive in
85% of biopsied specimens in suspected patients. One of the
patients with malabsorption syndrome and another patient
with anemia had duodenal biopsy results suggestive of celiac
sprue. Three patients had gastric adenocarcinoma and one
patient had duodenal lymphoma.

Interventional endoscopy
Interventional endoscopy was done in 110 patients with ac-

Table 4. Comparison of Endoscopic Diagnostic Yield between Younger and Older Children

Diagnostic yield in age <12 yr Diagnostic yield in Age 12-18 yr Total
Indications
n/N % n/N % n/N
Variceal surviellance/Eradication 33/58 56.9 55/99 55.6 88/157
Dyspepsia 10/29 34.5 44/114 38.6 54/143
UGI bleeding 28/40 70 69/96 71.8 97/136
Abdominal pain 15/48 31.3 19/46 413 34/94
Anemia 9/35 25.7 8/39 20.5 17/74
Vomiting 9/20 45 10/30 333 19/50
GERD 5/16 31.3 7/18 38.9 12/34
MAS 3/15 20 3/13 23.1 6/28
Biliary ascariasis 0/1 - 9/16 56.3 9/17
Dysphagia 1/8 12.5 4/9 44.4 5/17
Acute pancreatitis 0/2 - 2/8 25 2/10
Corrosive injury 1/2 50.0 718 87.5 8/10
Hematochezia 1/2 50.0 2/8 25 3/10
Others 1/2 50 21/40 52.5 22/42
Total 116/278 41.7 260/544 47.8 376/822

n, number of patients with positive endoscopic findings; N, total number of patients.
GERD, gastroesophageal reflux disease; MAS, malabsorption syndrome; UGI, upper gastrointestinal.
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Fig. 1. Graphical representation of endoscopic findings in different indications.

tive UGI bleeding/high-grade varices, foreign body ingestion,
and post-corrosive strictures and sometimes in patients with
biliary ascariasis and acute pancreatitis. Ulcers with stigma-
ta of recent hemorrhage were treated with the injection of
adrenaline, heater probe coagulation, and hemoclips. Patients
with high-grade varices were treated with EVL banding.

Appropriateness of endoscopy

Out of 822 endoscopic procedures in children, 780 (94.9%)
were categorized as appropriate as per the latest NASPGHAN
guidelines. Forty-two endoscopic procedures (5.1%) were con-
sidered inappropriate based on the same guidelines. Fifteen
patients had non-specific abdominal pain without any signif-
icant morbidity or signs of organic disease, 10 had uncompli-
cated reflux, 6 had jaundice of more than 3 months duration
and, in 5 patients, endoscopy was done to confirm healing of
gastric or duodenal ulcers without any symptom recurrence.
Further, in 6 patients, endoscopy was done prior to endoscop-
ic retrograde cholangiopancreatography to confirm adequate
passage. Ten patients with acute pancreatitis were also sub-
jected to endoscopy which seems inappropriate based on the
NASPGHAN guidelines; however, in our region, ascariasis
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Table 5. Inappropiate Indications in Children

Inappropriate indications n %

Non-specific abdominal pain 15 35.7
Uncomplicated reflux 10 23.8
Jaundice 6 14.3
Pre-ERCP 6 14.3
Check endoscopy for peptic ulcer healing 5 11.9
Total 42 100

ERCP, endoscopic retrograde cholangiopancreatography.

is the second leading cause of pancreatitis and endoscopy is
done in cases of acute pancreatitis to look for a roundworm
in and around the papillary orifice. Out of 463 OPD cases,
37 endoscopic procedures were inappropriate and out of 359
inpatient department patients, 5 endoscopic procedures were
considered inappropriate (p=0.00002). We observed that inap-
propriate endoscopy was significantly more common in OPD
patients (Table 5).



Complications

A total of 60 adverse events were recorded (7.3%). All
of them were minor and did not affect the overall survival
and hospital stay. Thirty patients complained of sore throat,
10 patients had post-extubation bronchospasm, 7 patients had
fever, 7 patients complained of minor chest and abdominal
pain, and 6 patients had recurrent vomiting. Thirty-five ad-
verse events were observed in patients in whom intervention-
al endoscopy was performed, in comparison to the 25 adverse
events in the diagnostic endoscopy group (p<0.001).

DISCUSSION

According to the latest endoscopic guidelines for children,
pediatric endoscopy should be done by a pediatric gastroen-
terologist. In the absence of a pediatric gastroenterologist, it
can be performed by properly trained adult gastroenterolo-
gists under the supervision of a pediatrician. However, little is
known about the safety and efficacy of pediatric endoscopic
procedures done by adult gastroenterologists. Our large retro-
spective data of 822 patients reaffirms that, in the absence of
pediatric gastroenterologists, adult gastroenterologists can safe-
ly and effectively perform pediatric endoscopic procedures.

Pediatric endoscopic procedures done in our unit were
appropriate in 94.9% of the cases, which is almost similar to
the appropriateness in pediatric units. Ten patients with acute
pancreatitis underwent endoscopy, which seemed inappro-
priate based on the NASPGHAN guidelines. However, in our
region, ascariasis is the second leading cause of pancreatitis'®
and endoscopy is often done in acute pancreatitis to look for
roundworms in and around the papillary orifice. Interestingly,
2 out of 10 patients had a roundworm infection. Except in one
Malaysian study where the inappropriateness was only 0.3%,
the remaining studies in children have shown an inappropri-
ateness of 14.3%-26%.""" The reason may be that the Malay-
sian study was exclusively screened by gastroenterologists and
the procedures were done in a pediatric unit. The other reason
may be that this study was done after the ASGE/NASPGHAN
guidelines got published, although one study did not find any
difference before and after the publishing of these guidelines."
We observed that inappropriate endoscopy was significantly
more common in the outpatient group (p=0.00002), which is
expected as the admitted patients usually have strong indica-
tions and are thoroughly examined prior to any investigation.
Similar findings have been observed in other studies."

The indications and endoscopic findings in our study were
almost similar to those of other Asian studies. The most com-
mon indications for endoscopy in children in our study were
variceal surveillance/eradication in 157 (19.1%), followed by
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dyspepsia in 143 (17.4%), UGI bleeding in 136 (16.5%), recur-
rent abdominal pain in 94 (11.4%), unexplained anemia in
74 (9%), recurrent vomiting in 50 (6.08%), and refractory
GERD in 34 (4.1%). Different studies from different geo-
graphic areas have shown different indications but the overall
pattern is almost similar.”'*" We observed positive endoscop-
ic findings in 45.8% patients and the endoscopic yield was
highest in corrosive ingestion, UGI bleeding, and variceal
surveillance. Patients with anemia, malabsorption syndrome,
dyspepsia, and recurrent abdominal pain had the lowest en-
doscopic yield. In a large retrospective study of 1,000 children
from the West, the endoscopic yield was 34.7%, whereas in
another study of 231 endoscopic procedures from Malaysia,
the endoscopic yield was 79%." In another Western study
done by adult service gastroenterologists, the endoscopic yield
was 52%."” Almost similar rates of positive endoscopic find-
ings have been seen in most of the adult and pediatric stud-
ies.”"*”"? In a small study from Nigeria where 59 children
underwent both upper and lower gastrointestinal endoscopy
by adult gastroenterologists, a positive diagnostic yield of
89.8% was found without any complications.”

Adverse events were observed in only 7.3% of patients and
all the adverse events were minor and did not increase mor-
bidity or mortality. A similar safety profile has been seen in
adult and other pediatric studies done in pediatric endoscopic
settings. "

The main drawback of our study was its retrospective na-
ture, which may have resulted in inaccurate findings especial-
ly in the underreporting of adverse events in OPD patients.
Also, there were 7 different adult gastroenterologists perform-
ing the endoscopic procedures, which might have resulted in
inconsistent endoscopic findings.

We conclude that in the absence of pediatric gastroenter-
ology services, endoscopy in children can be safely and effec-
tively performed by experienced adult gastroenterologists if
done in cooperation with a pediatrician.
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