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ABSTRACT

Background: Gastrointestinal (GI) bleeding in children, although uncommon, can be life-threatening. The
purpose of the present study is to review the causes of gastrointestinal bleeding in pediatric patients
according to age, determine the endoscopic findings in these children, and highlight of the important role
of gastrointestinal endoscopy. Methods: A three-year prospective cross-sectional study included 150
children with upper or lower Gl bleeding aged between 1 month and 14 years, who had referred to the
pediatric gastrointestinal center at Tishreen University Hospital, Lattakia, Syria over 3 years from June
2017 to June 2020.Patients were categorized as infants, pre-school aged, school-aged, and adolescents.
Each patient underwent an esophagogastroduodenoscopy and/or colonoscopy and several mucosal biopsies
were taken. History and clinical information as well as endoscopy and pathology findings were reported.
Results: The results showed that erosive gastritis was the most common upper endoscopic finding, and
rectal colon polyp was the most common colonoscopic finding. HP related Gastritis and juvenile polyp
were the most common causes of upper and lower gastrointestinal bleeding. Cow’s milk protein
intolerance was the most common cause of gastrointestinal bleeding in the younger age group (under 2
years), and Inflammatory Bowel Disease is becoming more common at younger ages. Conclusion: Causes
of gastrointestinal bleeding in children are multiple, thus specific etiologies at different age groups should
be kept in mind, while assessing pediatric patients with Gastrointestinal Bleeding.

KEYWORDS: gastrointestinal bleeding, children, endoscopic findings, esophagogastroduodenoscopy,
colonoscopy.

INTRODUCTION condition is not rare, having a reported incidence of

I 6.4%.
Gastrointestinal hemorrhage can be one of the most

catastrophic events in childhood and requires prompt

assessment, diagnosis, and treatment. The etiology of Gl bleeding varies with age but

considerable overlap exists between the different age
groups. The diagnostic approach for GIB should include
extensive history-taking and examination including
laboratory evaluations and application of the available
and most appropriate diagnostic procedures.™

Bleeding may occur anywhere along the gastrointestinal
(GI) tract, which covers a large surface area and is highly
vascularized.” In most patients, the clinical presentation
indicates the level of bleeding. Hematemesis is the
classic presentation of upper Gl bleeding(UGIB). Bloody
diarrhea and bright red blood mixed or coating normal
stool are the classic presentations of lower Gl
bleeding(LGIB). Hematochezia, melena, or occult Gl
blood loss could represent upper or lower Gl bleeding.™

The initial diagnostic tests for identification of the
bleeding source are typically
esophagogastroduodenoscopy (EGD) and colonoscopy
given the therapeutic potential.”!

During endoscopy, diagnosis can be achieved via direct

There is a paucity of data in the literature concerning the visualization of lesions with the endoscope, biopsy of

epidemiology of Gl bleeding in childhood. This
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suspected lesions, rapid urease testing for H. pylori
infection, and placement of capsule endoscopy for small
bowel evaluation.® In the hands of the skilled
endoscopist, EGD now can diagnose the etiology in 85—
90% of cases.!”

Colonoscopy has a diagnostic yield between 48% and
90% in the setting of LGIB."!

If an EGD and colonoscopy (after bowel preparation) fail
to identify the bleeding source, a small bowel source of
bleeding should be sought.!

Methods and Patients

A three-year prospective cross-sectional study was
performed on 150 children (aged 1 month- 14 years)with
upper or lower Gl bleeding and underwent endoscopy,
who were referred to the pediatric gastrointestinal center
at Tishreen University Hospital, Lattakia, Syria from
June 2017 to June 2020, and underwent endoscopy .
Clinical data included age, sex, type of bleeding, the
appearance of vomitus (red bloody, coffee-ground), the
appearance of stool (red or maroon stool, melena, bloody
diarrhea), history of consumption of medications that
predispose the patients to Gl bleeding, underlying
disease and the therapeutic management were recorded.
Each patient underwent an EGD and/or colonoscopy and
several mucosal biopsies were taken. History and clinical
information as well as endoscopy and pathology findings
were reported. Patients were categorized as infants, pre-
school aged, school-aged children, and adolescents. The

findings were reported separately in each group.

All data were analyzed using the Statistical Package for
Social Sciences (SPSS Version 20). Data were presented
in simple measures of frequency, percentage, mean,
standard deviation.

RESULTS

The study included 150 children with upper or lower
gastrointestinal bleeding, 94 (62,7%) were males and
56(37,3%) were females (Sex Ratio(M:F=1.6:1) with an
average age of 5 years (1 month- 14 years). There were
48 children presented with UGIB,87 with LGIB ,and 15
with a positive occult blood test (POBT)in stool.

There was 32 (21.3%) infant, 54 (36%) pre-school aged,
55 (36.7%) school-aged, and 9 (6%) adolescents.

In total, the bleeding source can be identified in 91.6% of
patients with UGIB(%) and 80.3% of patients with
LGIB.

v’ Upper Gastrointestinal Bleeding

The main clinical presentations included hematemesis in
36 patients (75%), melena in 4 patients (8.4%), and
hematemesis with melena in 8 patients (16.7%). The
most common upper endoscopic finding in our patients
was Erosive gastritis, followed by Erosive esophagitis.
The endoscopic findings of patients according to the type
of bleeding are summarized in Table 1.

Table 1: Upper endoscopic findings according to the type of bleeding.

Type of bleeding

Upper endoscopic findings LGIB(87) UGIB(48) POBT)15)
Erosive Esophagitis, n(%0) 0(0) 14(28.05) 2(13.4)
Esophageal Varices, n(%0) 0(0) 3(6.25) 0(0)
Erosive Gastritis, n(%) 0(0) 17(35.3) 5(33.3)
Gastric ulcer, n(%) 1(1.1) 7(14.6) 0(0)
Duodenal ulcer, n(%) 2(2.3) 3(6.25) 0(0)
Erosive duodenitis, n(%o) 0(0) 3(6.25) 0(0)
Nodular antritis, n(%) 0(0) 4(8.3) 1(6.7)

LGIB: lower gastrointestinal bleeding, UGIB: upper

gastrointestinal bleeding, POBT: positive occult blood

test.

In total, the most common cause of UGIB was HP

related gastritis followed by reflux esophagitis. The

causes of upper GIB are listed in Figure 1.
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Figure 1: Causes of upper gastrointestinal bleeding.

UGIB: upper gastrointestinal bleeding, HP: helicobacter
pylori, NSAIDs: nonsteroidal anti-inflammatory drugs.

CMPI: Cow’s milk protein intolerance

Cow milk protein intolerance (CMPI) was the most

common cause of UGIB among neonates, while the most
common cause in children aged > 2 years was HP related
gastritis. The causes of upper GI bleeding in different
age groups are shown in Table 2.

Table 2: Causes of upper gastrointestinal bleeding in different age groups.

Age group
UGIB causes 2-6 6-12 12<
reflux esophagitis, n(%) 4(26.7) 3(20) 2(15.4) 1(20)
Esophageal varices, n(%) 2(13.3) 0(0) 1(7.7) 0(0)
Eosinophilic gastroenteritis, n(%o) 1(6.7) 2(13.3) 0(0%) 0(0)
Ulcer disease, n(%) 2(13.3) 1(6.7) 2(15.4) 1(20)
Mallory-weiss syndrome, (%) 1(6.7) 0(0) 0(0)
HP related gastritis, (%) 3(20) 7(53.8) 2(40)
CMPI, (%) 5(33.3) 0(0) 0(0) 0(0)
NSAIDs related gastritis, n(%o) 1(6.7) 2(13.3) 0(0) 0(0)
Caustic ingestion, n(%) 1(6.7) 0(0) 1(20)
Unspecified, n(%) 2(13.3) 1(7.7) 0(0)

UGIB: upper gastrointestinal bleeding, HP: helicobacter

pylori, NSAIDs: non steroidal anti inflammatory drugs.

CMPI: Cow milk protein intolerance.

v’ Lower Gastrointestinal Bleeding

The presenting symptoms were hematochezia in 66

(75.8%), bloody diarrhea in 21 (24.1%). The most

common colonoscopy finding in LGIB group was rectal

polyps. Table 3 summarizes the colonoscopy findings in

patients according to the type of bleeding.
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Table 3: Colonoscopic findings according to the type of bleeding.

Type of bleeding

Lower endoscopic findings LGIB(87) | POBT)15)
Diffuse ulcerative colitis, n(%0) 9(10.3) 1(6.7)
Lympbhatic follicular hyperplasia, n(%o) 1(1.1) 0(0)
Diverticular longitudinal ulcers in the

ascending colon and cecum, n(%) 0(0) 2(13.3)
Congestion of colonic mucosa, n(%o) 5(5.7) 0(0)
Loss of vascular markings and mucosal

frangibility, n(%) 12(13.8) 0(0)
Hemorrhoidal tag, n(%o) 10(11.5) 0(0)
Colonic polyp, n(%) 3(3.4) 0(0)
Rectal polyp, n(%0) 20(22.9) 0(0)
Sigmoid polyp, n(%) 4(4.6) 0(0)
Anal fissure, n(%) 10(11.5) 0(0)
Rectal and sigmoid erosions, n(%6) 8(9.2) 0(0)
llium ulcers, n(%0) 1(1.1) 0(0)
nodularity in the rectum and colons, n(%o) 2(2.3) 2(13.3)
Rectal ulcer, n(%) 1(1.1) 0(0)
Rectal and sigmoid ulcers, n(%) 3(3.4) 0(0)

LGIB: lower gastrointestinal bleeding, POBT: positive
occult blood test.

In total, the most common cause of LGIB was juvenile
polyps which located most in the rectum. The causes of
lower GI bleeding are shown in Figure 2.

30% -
25% -
20% -
15% -

10% -
0% -

qul

W R o‘q' & "\‘ & 0&
\°Q° (J \’8’ ‘}é@ & (2.\“0 3"’@ ¢z'" Q.,P &€ 8\ &
& « \& & S *Q“, & & & o 06&
¥ & © o ° & & &
@ ° N e &€
o &
& K
‘;\(‘
e‘.)

&

Figure 2: Causes of lower gastrointestinal bleeding.

LGIB: lower gastrointestinal bleeding, POBT: positive
occult blood test.

Cow milk protein intolerance (CMPI) was the most
common cause of LGIB among neonates, while the most
common cause in pre-school and school-aged children
was juvenile polyp. Causes of lower Gl bleeding in
different age groups are shown in Table 4.
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Table 4: Causes of lower gastrointestinal bleeding in different age groups.

Age groups

LGIB causes 2> 2-6 6-12 12<
Eosinophilic gastroenteritis, n(%o) 1(6.7) 0(0%) 1(2.8%) 0(0%)
Ulcerative disease, n(%0) 0(0%) 0(0%) 2(5.6%) 0(0%)
CMPI, n(%) 9(60%) 1(3%) 0(0%) 0(0%)
Hemorrhoids, n(%) 0(0%) 2(6.1%) 5(13.9%) 0(0%)
Juvenile polyp, (%) 0(0%) 13(39.4%) | 11(30.6%) 0(0%)
Familial hereditary polyposis, n(%b6) 1(6.7%) 0(0%) 0(0%) 0(0%)
Anal fissure, (%) 1(6.7%) | 4(12.1%) | 4(11.1%) | 1(33.3%)
Crohn’s disease, n(%) 0(0%) 2(6.1%) 2(5.6%) 2(66.7%)
Infectious enterocolitis(yersinia), n(%) 1(6.7%) 0(0%) 0(0%) 0(0%)
Ulcerative colitis, n(%6) 0(0%) 3(9.1%) 1(2.8%) 0(0%)
Mickel’s diverticulum, n(%) 0(0%) 3(9.1%) 3(8.3%) 0(0%)
Unspecified, n(%o) 0(0%) 1(3%) 2(5.6%) 0(0%)
Solitary rectal ulcers, n(%) 0(0%) 0(0%) 1(2.8%) 0(0%)
Food intolerance, n(%b6) 2(13.3%) | 4(12.1%) 3(8.3%) 0(0%)
Intestinal lymphoma, n(%0) 0(0%) 0(0%) 1(2.8%) 0(0%)

LGIB: lower gastrointestinal bleeding, CMPI: Cow
milk protein intolerance.

DISCUSSION

Causes of gastrointestinal bleeding in children are
multiple and can be grouped according to the involved
portion of the digestive tract and age.’! Specific
etiologies at different ages should be kept in mind while
assessing pediatric patients.[” The fact that etiologies of
pediatric Gl bleeding vary among different geographical
regions and ethnic groups necessitates the investigation
of the epidemiology and characteristics of this disorder
in each region.!”] There is no detailed information about
the characteristics and etiology of GIB in children in
Syria ,thus we did this research.

We found that UGIB most commonly presented with
hematemesis which was similar to other studies such as

Dehghani et al (50%), Yu et al (59%), and Shahraki et
a|.[2-1o-11]

Malena in this study had a lower rate in
presentation(8.4%). This finding was nearly similar to
that observed by other researches.”*®*? This can by
explained by the fact that hematemesis raises parents'
attention more and prompts them to seek immediate
medical advice, in contrast to melena, which is usually
not noticeable by parents, especially in older children;
besides hematemesis usually precedes melena.

In the study of Zahmatkeshan et al, LGIB cases
manifested as hematochezia in 80% of the cases and
bloody diarrhea in 18%,™ and this is close to what we
found in the current study.

Erosive gastritis was the most common upper endoscopic
finding in the current study in all age groups (35.3% of
cases) and that was similar to other studies; Dehghani et
al (28%), Huang et al (44.6%), Elmouzan et al (44%)

and Yu et al (33%).12121%10]

Erosive esophagitis accounted for 28% of the upper
endoscopic findings, with a variable ratio between the
different studies, reaching 30.4% in Huang et al, 36% in
Elmouzan et al, and 24% in Mittal et al.l*>*8 \while the
percentage decreased to 1.7% in Dehghani et al®® and
4.6% in Hassoun et al.*? Peptic ulcers accounted for
14% of cases as well in Yu et al (9%), Dehghani et al
(8.5%), and Hassoun et al (9.7%).110->-12

Rectal polyps accounted for 22% of the lower
endoscopic findings, followed by Loss of vascular
markings and mucosal frangibility 14%, and anal fissures
and hemorrhoids in 11.5% of cases for each, while
Zahmatkeshan found in his study that sigmoid polyp was
the most abundant lower endoscopic finding followed by
descending colon petechia; nonetheless loss of vascular
markings and anal fissures accounted only for 2.8% and
0.8% of cases respectively.”!

Although HP gastritis was the most common cause of
UGIB in our study (25%), which was similar to the
findings of Rafeay et al(19%)" and Hassoun et
al(19.6%)1%, the prevalence of HP in our study sample
was less than previous studies (46-65%)™! and this may
be explained by the frequent random use of antibiotics in
our country.

Cases of HP gastritis are more common in school-aged
and adolescents groups, where mixing with peers and
eating fast and contaminated foods may have a role in
raising the rates of HP infection.

The prevalence of GERD has increased recently in
children, due to many reasons, including the increase in
obesity rates and the consumption of fatty junk food,
spices, chocolate, and caffeine.!*!

Reflux esophagitis was the second most common cause
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of UGIB (~ 21% of cases) with a higher rate than
previous studies in western and eastern populations.™*”]

This may be explained by selection bias, as 40% of
GERD patients had a hiatal hernia, 30% of them were
under the age of two years, and 10% had complaints of
bad psychomotor development. Cases of reflux
esophagitis were most common in the infant group
(26%) and this correlates with other studies.!”
Ulcerative disease accounted for 12.5% of the causes of
UGIB, similar to Cleveland et al[17], but less than other
studies, as its prevalence as a cause of bleeding was 23%
in previous studies on Eastern populations and 43% in
Western studies. The researcher explained this by
improving antacid treatments as well as the recognition
of HP and the development of effective treatments
against it.*"]

According to the findings of our study, there would be a
small increased risk of gastric lesions associated with
NSAIDs (6.25%), which confirms that these drugs
account for only a small proportion of UGIB. This was
close to the results of ElImouzan et al(6.8%) and Yu et
al(11%).M° The cases of NSAIDs related gastritis were
more common in the preschool-aged group.

The incidence of varices (6.25%) in our population was
closer to that of the developed countries such as
Cleveland et al (7.1%) and Huang et al (10.7%)""",
while it was more common in studies done in developing
countries such as Mittal et al(39%) and Hassoun et al
(40%).%*4 UGIB associated with esophageal varices
was more common among the infant group, whereas
most cases were among children > 2 years in Hassoun et
al and Dehghani et al studies.'**? This may be due to the
geographical differences in diseases resulting in varices
bleeding, that extrahepatic biliary obstruction was the
main cause in our study whereas bleeding due to
extrahepatic portal venous obstruction was the most
common cause in other studies.

Juvenile polyps are the most common causes of LGIB
and they are usually single and located in the rectum and
sigmoid colon, especially at ages> 2 years. Our current
study showed that juvenile polyp is the most common
cause of LGIB (27.5% of cases) in children aged 2-12
years and this was also found by Zahmatkeshan et al™
and Leung et al™® in their research, while other studies
found that anal fissures were the most common cause of
LGIB™ ¥ which was the second most common cause in
our study.

The current study also showed that cow's milk protein
intolerance is an important cause of LGIB (11.5%),
especially at ages <2 years, where it was the most
common cause, followed by anal fissures. This was
similar to the findings by Fox et al®™ and Nambu et
al.”? However, CMPI was seen only in a small
percentage in studies done in Iran (1.9%) and India®™®!,
and the researcher explained this by the high prevalence

of parental breastfeeding in these countries.

LGIB is the main symptom in most patients with
ulcerative colitis and 25% of Crohn's patients.'! In the
current study, IBD accounted for 9.2% of all patients.
Although this was similar to the percentage in
Zahmatkeshan et al study (10.2%), it was higher
compared with previous studies from Western
populations.® That may be explained by selection bias ,
as the current study included patients reviewing our
tertiary center. Future studies should be population-based
in order to avoid this type of bias. We found that IBD
was more common in the preschool-aged group( 2-6
years) and it was mostly ulcerative colitis. This correlates
with Leung et al, who showed an increase in the
incidence of the disease in ages <6 years recently.™")
However, Crohn's disease was the most common cause
among adolescents in our study and this doesn't correlate
with other studies that listed anal fissure as the most
common cause at this age.”*% This may be due to the
limited number of patients included in our study from
this age group.

Endoscopy is the method of choice for evaluating UGIB
and LGIB, after stabilization and resuscitation, and
within 24 h of presentation.!

The overall yield of EGD in our patients as a diagnostic
procedure of UGIB causes was 91.6% which is similar to
that in many reports such as Prolla et al(85-90%)%*! and
Huang et al (90%)™**!, but higher than that recorded by
Yu et al(~ 76%), EImouzan et al (75%) and Dehghani et
al (~ 79%).19%2 The researchers attributed this to the
delay in performing EGD which gives a high false
negative™, while it was performed within 24 hours in
our study and by expert hands.

Colonoscopy had a high diagnostic yield too (80.3%) and
this finding is similar to previous results be Lissey et
al(80% of cases).[?!

Finally, we should mention that the current study
included patients who underwent gastrointestinal
endoscopy only, which made us overlook patients with
cases that do not constitute an endoscopic indication,
such as infectious gastroenteritis. We did not neither
include patients who required emergency surgery, such
as patients with malrotation and intussusception.

However, this study was the first in our region to study
the endoscopic findings and causes of gastrointestinal
bleeding according to age and to determine the
effectiveness of endoscopic procedures and their
potential in diagnosing the cause of GIB.

CONCLUSION

It’s important to perform an endoscopy in children with
gastrointestinal bleeding in order to establish a causal
diagnosis as a step towards directing specific treatment
.Investigating for H. pylori sepsis in children with upper
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gastrointestinal bleeding and Encouraging breastfeeding
in infants are recommended.
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IBD: Inflammatory Bowel Diseases.
POBT: positive occult blood test.
NSAIDs: non-steroidal anti-inflammatory drugs.
GERD: gastro-esophageal reflux disease.
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