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The incidence of gastrointestinal bleeding is a significant concern among adult patients with gastrointestinal tract
(GIT) disorders, as it is a leading cause of mortality. However, there is growing evidence of changes in the pattern
of gastrointestinal pathologies among children, primarily attributed to an increasing number of cases related to
peptic ulcer disease (PUD) and erosive processes of the GIT.

Purpose - to investigate the prevalence and analyze changes in the structure of GIT diseases in children compli-
cated by upper gastrointestinal bleeding (GIB), based on esophagogastroduodenoscopy (EGD) data.

Materials and methods. Based on the clinic’s records, a total of 4,457 children underwent EGD at the Regional
Medical Center of Family Health in Dnipro. Among them, 1,393 (31.25%) patients were admitted to the surgical
department with suspected GIB. In 201 (14.4%) cases, EGD was performed during active bleeding to determine its
origin. The utilization of EGD during the acute phase in patients with suspected GIB is considered highly effective
for both diagnosing the bleeding source and initiating early-stage treatment. The data were processed using the
methods of variation statistics using the Statistica v 6.1 software package. To compare the relative indicators, the
Pearson Hi-quadrat test (x*) and the two-sided Fisher’s exact test (TCF) were used. The critical level of statistical
significance (p) was accepted as <0.05.

Results. To conduct a comparative analysis of diagnosed cases of GIB, two groups of children with endoscopi-
cally confirmed GIB were formed: the Group I (n=125) representing the period of 2012-2013, and the Group II
(n=201) - the period of 2020-2021. The results revealed an increase of 1.6 times in the number of patients with
upper GIT diseases accompanied by bleeding in the Group II. Additionally, a significant rise in the frequency of GIT
diseases, specifically erosive esophagitis, was observed. The number of patients with erosive esophagitis tripled in
the Group II compared to the Group I.

Conclusions. In recent years, there has been a notable rise in GIT diseases accompanied by upper GIB. The
number of such cases increased by 1.6 times, from 125 to 201 patients. Notably, there is a pronounced increase in
the incidence of erosive esophagitis, particularly among children in the early and younger age groups.

The research was carried out in accordance with the principles of the Helsinki Declaration. The study protocol
was approved by the Local Ethics Committee of participating institution. The informed consent of the patient was
obtained for conducting the studies.

No conflict of interests was declared by the authors.
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LLInyHKOBO-KULLKOBi KpOBOTEUI B AiTeii: AlarHOCTUKA, aHaNi3 Ta CTPYKTypa
B.A. fliamap’, M.B. CaseHko’, O.M. bapcyk’, C.0. LLlydpo?, M.O. KamiHcbKa®

113 «[HinpoeceKuli depxcasHuli meduyHuli yHisepcumemy», YkpaiHa

2K «PezioHanbHuli meduyHul ueHmp poOuHHo20 300pos’a», M. [Hinpo, Ykpaita

Bizomo, Lo cepes A0POCANX NALLIEHTIB i3 NAaTONOTIEI LWAYHKOBO-KULWKOBOrO TpakTy (LLKT) ofHielo 3 0OCHOBHUX NPUYMH NETaNbHOCTI €
KpoBoTeya 3 LLKT. Ha cborogHi cnoctepiraetbca CTiliKa TEHAEHLiA 40 30i/bWEeHHA YacToTU 3ananbHMX 3axBoptoBaHb LUKT i B giTei,
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Hacamnepes 3a PaxyHoK 36inbLieHHA 3aranbHO KiZIbKOCTi XBOPUX, AKi CTpaXAaloTb Ha BUPa3KOBY XBOPObY Ta epo3usHi npoueck LLKT,
YCKNAAHEHI KPOBOTEYEHD.

MeTta — BMBUYMTM NOLUMPEHHA Ta NPOAHaNi3yBaTV 3MiHW B CTPYKTYPi 3axBoptoBaHb LUKT y auta4omy BiLj, yCKNaAHEHNX KPOBOTEYEHD 3 BEPXHIX
BiAAiNiB, Ha OCHOBI AaHUX e30daroracTpoayoaeHockonii (EOTAC).

Marepianu Ta meTogu. 3a MaTepianamu KAiHiku, y perioHanbHOMY MeANYHOMY LIEHTPI POAMHHOTO 340p0B’s M. [HiNpo 4457 AiTAM BUKOHAHO
E®IAC, i3 HMx 1393 (31,25%) XBOpWMX rOCNiTaNi30BaHO A0 XipypriYHOrO BiAAiNEHHA 3 NiLO3POI0 Ha LWYHKOBO-KULWIKOBY KpoBoTeuy (LLKK).
Y 201 (14,4%) Bunagky PErC BMKOHAHO Ha BUCOTI KPOBOTEYI 3 BUAB/IEHHA i Or0 AxKepena. [aHi onpaLboBaHoO 3 BUKOPUCTaHHAM METOAIB
BapiaLiMHOI CTaTUCTMKM 3a LONOMOTOH NakeTy nporpam «Statistica v6.1». [1na nopiBHAHHA BiAHOCHWX NOKA3HMKIB BUKOPUCTAHO KpUTepil
Xi-kBagpar MipcoHa (x2) Ta ABOCTOPOHHIM TOUHMI KpuTepii diepa. KpUTUUHWIA piBeHb CTATUCTUYHOI 3HaYYLWOCTI (p) NpuitHATO 3a <0,05.
Pe3ynbTati. 3 MeTO NOPIBHANBHOIO aHani3y pesynbTaTiB AiarHOCTUKM XBOPUX CTBOPEHO ABi rpynu AiTei 3 y neplie eHAO0CKONiYHO
niareepaxeHoto LLUKK: | rpyna (n=125) oxonntoBana nepiog 2012-2013 pp.; Il rpyna (n=201) — nepiog 2020-2021 pp. 3a pesynbTaTamu
OTPUMAaHMX JaHMX, KiNbKICTb NaLieHTIB i3 3axBoptoBaHHAMM LLIKT, ycknagHeHMM KpoBOTEYEHD 3 BEPXHiX BiaAinis, y |l rpyni 36inbwmnaca 8
1,6 pa3a. 3Ha4yHa AMHaMiKa 3pocTaHHA YacToTu cepea natonorii LUKT siamivanaca B epo3vsHMxX e30ariTis, y Il rpyni KinbKicTb Takux NauieHTiB
36inblUMNAcA yTPUUi NOPIBHAHO 3 BiANOBIAHMM NOKa3HMKOM | rpynu.

BucHOBKK. OCTaHHIMM POKaMM Bif3HA4AETbCA TEHAEHLIA A0 3HAYHOTO NPUPOCTY 3axBoptoBaHb LLKT, ycKnagHeHMX KPOBOTEYED 3 BEPXHIX
BigAinie. KinbKicTb Takmx nauieHTis 36inbwmnnaca 8 1,6 pasa (3i 125 no 201 sunaaxy). Haibinblu 3HaYHa AMHaMiKa 3pOCTaHHA CNocTepiraeThea
B ep03UBHMX e300¢ariTis, 0C06/MBO B AjiTei paHHbOro Ta MOIOALLONO BiKY.

JocnigXeHHA BUKOHAHO BignoBigAHO A0 NpuHUMNIB MenbCiHCbKOI geKnapauii. MPOTOKON fOCNIAXKEHHA YXBaNEHO JTIOKANbHUM eTUYHUM

KOMITETOM 3a3HaueHoi B poboTi ycTaHOBW. Ha NpoBeAeHHA A0CAiIAXeHb OTPUMaHO iHPpOPMOBaHY 3rofly NaLlieHTis.

ABTOpM 3aABAAOTb NPO BiACYTHICTb KOHDAIKTY iHTEpECiB.

Knto4oei cn08a: LWNYHKOBO-KULLKOBI KPOBOTEYI, AUTAYA Xipyprif, e3odaroracTpogyoseHocKonis.

Introduction

It is known that among adult patients with pathology
of the gastrointestinal tract (GIT) one of the main causes
of death is gastrointestinal bleeding (GIB) [1,3,7]. How-
ever, there is a steady trend of increasing incidence of
inflammatory diseases of the GIT in the children. Today,
the literature shows changes in the structure of gastroin-
testinal pathologies in the children and primarily due to
increasing total number of patients suffering from peptic
ulcer disease (PUD) and erosive processes of GIT [1,8,9].

This trend is caused by many factors: nutritional, al-
lergic, immune, genetic, hormonal, foreign bodies and
others, including occurrence of so-called stress ulcers in
the children of young age and even newborns on the
background of sepsis and hormone therapy [4-6,9,10].
Generally, all this affects development of inflammatory
diseases of the digestive system. The primary cause of
this pathology is a change in the diet of children, leading
to a shift in human nutrition patterns. As a result, a sig-
nificant portion of inflammatory gastrointestinal diseas-
es can be complicated by GIB. [2,3,9,10].

The purpose of the research - to investigate the pre-
valence and analyze changes in the structure of GIT
diseases in children complicated by upper GIB, based on
esophagogastroduodenoscopy data.

Materials and methods of the research
Undoubtedly, the main and most informative method of
diagnosing diseases of GIT that complicated by bleeding
from upper parts is esophagogastroduodenoscopy (EGD).
Today we widely use EGD in all stages of diagnosis and
treatment diseases of GIT in children, due to the increasing

frequency of severe diseases of the digestive system in the
patients of all age groups. Examination of GIT in the chil-
dren with syndrome «bleeding of GIT» and verification of
diagnosis in the most cases was carried out in emergency or
delayed manner in accordance with treatment protocols for
children by the specialty «Pediatric gastroenterology» (Or-
der of Ministry of Health of Ukraine No. 438 from
26.05.2010 and No.59 from 29.01.2013). However, EGD
control was carried out in a planned manner. In the children
of younger age and children with labile psychics, EGD was
performed under general anesthesia. According to the pro-
tocol of endoscopic examination, results of the examination
must be recorded on an electronic information carrier. Be-
fore research, the child must be examined (general blood
test, determination of blood coagulation function, other
laboratory tests according to the indications), consultations
with a pediatrician, gastroenterologist and other specialists.

Over the last two years, 4457 children underwent en-
doscopic examination the upper parts of GIT by EGD in
Dnipro Regional Children’s Hospital. Among them
1393 (31.25%) patients were hospitalized in the emergen-
cy surgery department with suspicion on GIB, i.e., in
656 (47.1%) cases children were examined the first time,
and in 737 (52.9%) cases the patients were re-examined in
the stages of treatment. The most common cases diag-
nosed in this group were erosive esophagitis — 165 (11.8%)
patients, erosive gastritis — 261 (18.7%), duodenitis -
66 (4.7%), duodeno-gastric reflux — 98 (7.0%), bubbles -
95 (6.8%). In 201 (14.4%) cases EGD was performed on
the height of bleeding in order to identify its source.

In order to conduct comparative analysis results of a
diagnosis in the patients with endoscopically confirmed
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Table 1
Distribution of children with syndrome of GIB, by age, abs. (%)

Age of children, years Totally (n=326) Groups of children Difference between

I (n=125) Il (n=201) groups (p)

Before 1y.0. 23(7.0) 17 (13.6) 6(3.0) <0.001

1-3 53(16.3) 23(18.4) 30(14.9) 0.408

4-6 29(8.9) 10 (8.0) 19(9.5) 0.654

7-15 79 (24.2) 18 (14.4) 61(30.3) <0.001

16-18 142 (43.6) 57 (45.6) 85 (42.3) 0.558

Note: p —the level of statistical significance of differences between indicators between groups (according to x2 Pearson’s criterion).

Table 2
Nosological structure syndrome of GIB in the I and IT groups, abs. (%)

. . Groups Difference be-
Diagnosis Totally (n=326) I (n=125) Il (n=201) tween groups (p)
Varicose expansion veins of the |25 (7.7) 7 (5.6) 18(9.0) 0.268
esophagus
Mallory—Weiss syndrome 16 (4.9) 10 (8.0) 6(3.0) 0.042
Cardiac insufficiency 63(19.3) 19 (15.2) 44 (21.9) 0.137
Erosive esophagitis 49 (15.0) 12 (9.6) 37 (18.4) 0.030
Erosive gastritis 34 (10.5) 10(8.0) 24 (11.9) 0.258
Acute and chronic ulcers of the 90 (27.6) 43 (34.4) 47 (23.4) 0.031
stomach and duodenum
Source of bleeding is not identi- |49 (15.0) 24 (19.2) 25(12.4) 0.097
fied

Note: p —the level of statistical significance of differences between indicators between groups (according to x? Pearson’s criterion).

diagnosis of GIB, and to identify a possible tendency to
increase number of such patients, an analysis was per-
formed in the groups, similar in the terms and syndrome,
covering period 2012-2013 (n=125) and corresponds to
the period of updating endoscopic medical equipment
and start of electronic accounting of the examination re-
sults in the clinic. Thus, 2 groups of children with the
firstly endoscopically confirmed GIB were identified: the
Group I (n=125) covers period 2012-2013 years and the
Group II (n=201) covers period 2020-2021.

The data were processed using the methods of variation
statistics using the Statistica v 6.1 software package (license
number AGAR909E415822FA). To compare the relative
indicators, the Pearson Hi-quadrat test (x*) and the two-
sided Fisher’s exact test (TCF) were used. The critical level
of statistical significance (p) was accepted as <0.05.

Results of the research and discussion

The analysis of the obtained data (Table 1) showed a
significant increase in GIT diseases accompanied by bleed-
ing from the upper divisions. The number of such patients
increased from 125 cases to 201, which is a 1.6-fold in-
crease. As evidenced by the data table 1, the main increase
in diseases occurred among children aged 7 to 15 years —

61 (30.3%) cases in the Group I versus 18 (14.4%) children
in the Group I (p<0.001). At the same time, the number of
infants with gastrointestinal syndrome decreased by
4.5 times (from 13.6% to 3.0%) (p<0.001).

In the first place by the frequency of detection there
are acute and chronic gastric and duodenal ulcers in both
groups — 43 (34.4%) and 47 (23.4%) of patients in the
Groups I and II, respectively (Table 2). It should be noted
a decrease in the total proportion of such patients in the
Group II (p=0.031 between groups), especially among
children of early and young age. In the Group I, gastric
and intestinal ulcers accompanied by the GIT were ob-
served in 5 (21.7%) out of 23 children aged 1 to 3 years
and in 3 (30.0%) out of 10 children aged 4 to 6 years,
while in the Group II, no similar cases were recorded
(p=0.012 and p=0.033 according to the F-test) (Fig. 1).

Common by the frequency pathology accompanied by
GIB is cardiac insufficiency (19.3%). Mechanism of
bleeding in this form, in our opinion, is prolapse of gas-
tric mucosa into the lumen of esophagus with the release
of blood «per diapedesum» and increasing of intragastric
pressure (vomiting, etc.) as a result of weakness of lower
esophageal sphincter. The frequency of registering this
pathology increased in the Group II compared to the
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Fig. 1. The incidence of gastric and duodenal ulcers as a cause of the GIT, depending on the age of children
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Fig. 2. Frequency of cases of cardiac insufficiency as a cause of GIB, depending on the age of children

Group I (21.9% of cases versus 15.2% in the Group I at
p=0.137), particularly in the 4-6 years age group (47.4%
of cases versus 10.0% at p=0.044). (Table 2, Fig. 2).

The most significant increase in frequency among
GIT pathologies was observed in erosive esophagitis.
In absolute numbers, the quantity of erosive esophagi-
tis cases increased threefold (from 12 to 37 cases), and
in relative numbers, it increased 1.9 times (from 9.6%
to 18.4%, p=0.030) (Table 2). First of all, draws atten-
tion to the appearance of such diseases in the children

of young age (from birth up to 6 y.0.) - 7 cases (12.7%)
out of 55 children in the Group II and not a single case
(0.0%) in the Group I (p=0.028 by F-test) (Table 1, 2;
Fig. 3). Erosive esophagitis is one of the symptoms of
gastroesophageal reflux. The last one, unfortunately, is
increasingly diagnosed in the children of different ages
(Fig. 3) and in some cases require surgical treatment.
Thus, take into account the connection between in-
creasing number of detected cases of erosive esophagitis
and cardiac insufficiency that complicated by bleeding
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Fig. 3. Frequency of cases of erosive esophagitis as a cause of GIB, depending on the age of children
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Fig. 4. The frequency of cases of erosive gastritis as a cause of GIB, depending on the age of children

(growth together with 24.8% to 40.3%, p=0.004 by x*)
with gastroesophageal reflux, this should be a cause for
concern of pediatric surgeons and gastroenterologists.

On the background of general increasing cases of gas-
tritis, number of erosive gastritis in the children has in-
creased significantly, especially in the older age group,
which is the basis for PUD in children and one of the
causes of the GIT bleedings (Fig. 4).

In the recent decades, there has been shown a tenden-
cy to increase number of children with portal hyperten-
sion, and one of the most formidable symptoms of portal
hypertension is bleeding from varicose extended veins
of the esophagus. According to our research the relative
frequency of such cases increased 1.6 times — from 5.6%
t0 9.0% (p=0.268 for y?), especially in children under
the age of 1 and from 1 to 3 years — 6 (16.7%) cases out
of the total number of 36 children of this age of the
Group II (p=0.009 for F-test) (Table 2, Fig. 5). Bleeding

from varicose extended veins of the esophagus is usual-
ly massive. A classic example of the first aid to stop
bleeding is use of a Blackmore probe, but in 15 children
with syndrome of GIB, we successfully performed en-
doscopic hemostasis.

The only pathology that has decreased slightly in the
recent years, according to our data, is Mallory—Weiss
syndrome, especially due to a decreasing number of this
pathology in the children of young age (Fig. 6).

It should also be noted that the improvement of the
methods of endoscopic examination of gastrointestinal
diseases in children allowed for a 10-year period to re-
duce the percentage of uncertainty about the source of
bleeding from 19.2% to 12.4% (p=0.097 per c2).

Therefore, there has been a significant increase in the
number of children with GIT pathology, often accompa-
nied by bleeding from the upper sections in recent years,
primarily in the age group of 7-15 years, while there has
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Fig. 5. The incidence of varicose veins of the esophagus as a cause of GIB, depending on the age of children and the observa-

tion period
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Fig. 6. Frequency of manifestations of Mallory—Weiss syndrome as a cause of GIB, depending on the age of children

been a decrease in the number of cases in the first year
of life (p<0.001). Moreover, there have been changes in
the nosological structure of the GIT syndrome, both in
general and depending on the age of the children.
During this period, the relative number of cases of ero-
sive esophagitis and cardiac insufficiency increased
(from 24.8% to 40.3%, p=0.004), along with erosive gas-
tritis (from 8.0% to 11.9%, p=0.258) and varicose veins
of the lower extremities of the esophagus (from 5.6% to
9.0%, p=0.268), against a significant decrease in the
manifestations of Mallory—Weiss syndrome (from 8.0%
to 3.0%, p=0.042) and acute gastric and duodenal ulcers
(from 20.0% to 10.5%, p=0.016). In the nosological
structure of the GIT syndrome in young children, there

has been a decrease in the number of cases of Mallory-
Weiss syndrome, cardiac insufficiency, and erosive gas-
tritis (from 9 — 52.9% of cases to 1 — 16.7%, p=0.123), as
well as in determining the source of bleeding (from 8 -
47.0% to 1 - 16.7%, p=0.190).

In the group of young children (1-3 years old), there
was an increase in cases of bleeding from the dilated
veins of the esophagus (5-16.7%, p=0.061), but no cases
of GIB due to gastric and duodenal ulcers were regis-
tered (p=0.012). For children in the younger age group
(4-6 years), there was a significant increase in cases of
GIB due to cardiac insufficiency (from 1-10.0% to
9-47.4% of cases, p=0.044) in recent years, as well as an
increase in the prevalence of erosive esophagitis
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(4-21.1%, p=0.118) and a decrease in negative manifes-
tations of gastric and duodenal ulcers (p=0.033) and
Mallory-Weiss syndrome (p=0.033).

While the number of hospitalized children aged
7-15 years with GIB syndrome increased significantly
(from 14.4% to 30.3%, p<0.001), the nosological struc-
ture of the causes of GIB remained relatively stable, with
the consequences of erosive esophagitis (26.2%), cardia
insufficiency (24.6%), and peptic ulcer of the stomach
and duodenum (19.7%) being the leading causes.

In the largest group of older children (16-18 years
old) with endoscopically confirmed GIB, there was a
nearly doubling of cases with erosive esophagitis over
this period (from 8.8% to 16.5%, p=0.186).

It should be noted that endoscopic methods play a
crucial role in diagnosing GIT pathology, which is often
accompanied by bleeding from the upper sections. The
significance of EGD in this situation cannot be overstat-
ed, and it is important for gastroenterologists, pediatri-
cians, and family doctors to know and remember that
diagnosed and untreated GIT diseases can lead to signi-
ficant complications.

Conclusions

In recent years, there has been a significant increase
in gastrointestinal diseases accompanied by upper GIB.
The number of patients with such conditions has in-
creased by 1.6 times, from 125 cases to 201. The most
notable increase is observed in infants and young chil-
dren, particularly in the case of erosive esophagitis.

The highest increase in the incidence of diseases oc-
curred among children aged 7 to 15 years, with gastric
and duodenal ulcers being the most prevalent. Con-
versely, there has been a significant decrease in the num-
ber of infants with gastrointestinal syndrome, which has
decreased by 4.5 times, from 13.6% to 3.0% (p<0.001).

Esophagogastroduodenoscopy remains one of the
main diagnostic methods, used among others, in the
acute phase for patients with GIB, and it is highly effec-

Bigomocri npo aBTopiB:

tive in diagnosing the source of bleeding, serving as an
integral part of early-stage treatment.

We believe that the main factors contributing to the
rise of this pathology in children include changes in di-
etary patterns, lifestyle routines, and increased levels of
stress factors during adolescence in modern society.

No conflict of interests was declared by the authors.
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