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Summary

Congenital malformations of the gastrointestinal tract (CMGIT) rank fourth in the structure of congenital malformations in
newborns.

The aim is fo analyze the factors and structure of congenital malformations of the gastrointestinal tract in children.

Methods. A retrospective cohort epidemiological study of CMGIT in Chernivtsi region was conducted with a detailed analysis of
probable factors for the development of defects in 96 children with CMGIT. The comparison group consisted of 96 children without
CMGIT. The main unit of information storage was the « Questionnaire of the examined childy, on which all data were recorded and
combined with a single code that was automatically generated for each child and processed by generally accepted methods of variational
statistics in medicine. Ethics committee approval was received for this study. The research design and all the methods used in this study
were reviewed and approved by the bioethics commission of the Bukovinian State Medical University (protocol No. 4, dated 12//2024).

Results. Among all CM, the share of CMGIT was 9.9%. The first ranking place in the structure of CMGI belongs to anal atresia
(13.5%), the second — to esophageal atresia (12.5%,), the third — pylorospasm (11.5%). The least common were pancreatic defects
(3.1%), Hirschsprung s disease and eventration of intestinal loops (4.1%). Every fourth child had a combination of CMGIT with
malformations of other organs. If a child had CMGIT, the pregnancy proceeded with toxicosis of the first and second trimesters,
(35.4% and 29.2%, respectively). Anemia of the first half of pregnancy, the threat of abortion, and fetoplacental insufficiency
occurred more often in mothers who gave birth to children with CMGIT. 23.8% of women during pregnancy with a child with
CMGIT had a respiratory tract infection or exacerbation of chronic pathology of other organs and systems. Examination for the
presence of infection with intracellular pathogens during pregnancy revealed specific IgG in 15.6% of cases of birth of children
with CMGIT. Signs of morphofunctional immaturity and asphyxia during childbirth were more often observed in children with
CMGIT (18.8% and 15.6%, respectively). Mothers of children with CMGIT more often took medications during pregnancy.

Conclusion. Congenital malformations of the gastrointestinal tract are highly prevalent, often combined with other
malformations. In the structure of congenital malformations of the gastrointestinal tract, atresia of the anus and esophagus
prevail. The identified probable factors of congenital malformations of the gastrointestinal tract include toxicosis of pregnancy,
fetoplacental insufficiency, anemia and infections in the mother, use of medications during pregnancy, bad habits, intrauterine
infections, morphofunctional immaturity of the fetus, premature birth.
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in the germ cells of the child’s parents or their more distant
ancestors. In the first case, we are talking about acquired
mutations, in the second — about inherited permanent changes.
CM caused by teratogenic factors are much less common
than those caused by heredity. According to generalized
literature data, they can be the cause of almost 10% of CM
[11]. The mechanism of malformations is not well understood.
It is believed that the formation of CM occurs as a result of
disruption of the processes of reproduction, migration and
differentiation of cells, the death of individual cell masses, and
disruption of tissue adhesion in the body of the embryo / fetus.
Congenital malformations of the gastrointestinal tract
(CMGIT), according to various authors, occupy the fourth
place in the structure of congenital malformations in
newborns, their frequency varies in the regions of Ukraine
within the range of 8.4-9.7 per 10,000 newborns [12-15].
This pathology occupies a significant place in the structure
of neonatal mortality: 5.81% of children with gastrointestinal
tract defects die within 24 hours, 19.7% within a week, 9.3%
within the first month of life, which indicates the social
significance and severity of this pathology [16-19]. The
overall mortality among children with CMGIT, according to
various sources, ranges from 16.3% to 60% [20-22].

Introduction

Congenital malformations (CM) are considered
a significant cause of perinatal pathology, infant mortality
and disability. According to data from domestic researchers,
WHO experts and EUROCAT (European Registration
of Congenital Anomalies), the frequency of fetal CM in
different countries of the world ranges from 22.7 to 50.0%o
[1-4]. According to data [5, 6], about 10 thousand children
with congenital pathology are born in Ukraine annually. The
medical significance of the problem is deepened by its social
component, since out of 20,000 children who become disabled
every year, about 5,000 have congenital malformations [7, §].

CM are persistent disorders of structure, function or
metabolism that arise in utero as a result of developmental
disorders of the embryo, fetus or sometimes after birth as a result
of impaired further organ formation and have a multifactorial
etiology. The terms «congenital malformationsy, «dysplastic
diseasesy», «dysontogeniesy, «teratoses» proposed by
individual researchers have not been widely used.

Congenital defects are caused by a combination of
negative external conditions (the influence of exogenous
teratogenic factors) and endogenous factors (hereditary
pathology, impaired maturation of germ cells, parental age).

Hereditary congenital malformations arise as a result of The aim is to analyze the factors and structure of

mutations in chromosomes or genes. Their share is more than
30% of all developmental defects [9, 10]. Mutations occur
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Methods. A retrospective cohort epidemiological
study of CMGIT in Chernivtsi region was conducted with
a detailed analysis of probable factors for the development
of defects in 96 children with CMGIT. The comparison
group consisted of 96 children without CMGIT. The
materials for the study were «Notification of the birth of
a child and examination for congenital malformations
(CM), chromosomal and hereditary pathology» (form No.
149-1/0), newborn histories, medical records, autopsy
protocols and other archival materials, questionnaires filled
out by parents of children with CMGIT.

In order to clarify the diagnosis of congenital
developmental anomalies, the monitoring system used
clinical examination, genealogical analysis, anthropometry,
instrumental (ultrasound, radiography, neurosonography,
electroencephalography) and cytogenetic research methods.

The main unit of information storage was the
«Questionnaire of the examined child», which recorded
passport data, dates of primary and repeated examinations.

Ethics committee approval was received for this study.
The research design and all the methods used in this study
were reviewed and approved by the bioethics commission
of the Bukovinian State Medical University (protocol No.
4, dated 12//2024).

All data were combined with a single code that was
automatically generated for each child and processed

using generally accepted methods of variation statistics
and Pearson correlation analysis in medicine using the
computer program packages «Statistika» for Windows
8.0.0 (SPSS Inc., 1989-1997) and «Statistika» for Windows
5.1 (StatSoft Inc., 1984-1996).

Results. There is no generally accepted classification
of CMGIT, so we used a scheme for distributing defects
according to the localization of lesions (CM of the
intestinal tube, CM associated with impaired intestinal
rotation, CM of intestinal tube derivatives, CM of the
gastrointestinal vascular system, CM of the gastrointestinal
tract innervation, CM of the anterior abdominal wall).

During the 2018-2024 period, 969 cases of newborns
with various CM were identified. Among them,
gastrointestinal tract defects accounted for 96 cases (9.9%).

The structure of CMGIT is presented in Table 1. The
first ranking place in the structure of CMGIT belongs to
anal atresia (13.5%), the second — to esophageal atresia
(12.5%), the third — to pylorospasm (11.5%). The least
common were pancreatic defects (3.1%), Hirschsprung’s
disease and intestinal loop eventration (4.1%).

Gender differentiation of CMGIT was observed (Fig. 1).
In boys, developmental defects occurred more often (65.6%).

It is worth noting that every fourth child had a combination
of CMGIT with malformations of other organs (Fig. 2).

Table 1

Structure of congenital malformations of the gastrointestinal tract in children

Congenital malformation n %
Intestinal atresia 7 7,3
Hirschsprung’s disease 4 4.1
Liver and gallbladder malformations 6 6,3
Anal atresia 13 13,5
Congenital intestinal obstruction 9 9.4
Esophageal atresia 12 12,5
Duodenal atresia 5 5,2
Peritoneal cysts 7 7,3
Eventration of intestinal loops 4 4.1
Pancreatic malformations 3 3,1
Pylorospasm 11 11,5
Megacolon 7 7,3
Pyloric stenosis 8 8,3
Gastroschisis 4 4.1
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Fig. 1 Frequency and structure of congenital malformations of the gastrointestinal tract in children
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Fig. 2 Variants of combining congenital malformations of various organs

Probable factors for the development of gastrointestinal
malformations are given in Table 2. In every third woman,
pregnancy with a child with CMGIT proceeded with
toxicosis of the first and second trimesters (35.4% and 29.2%,
respectively), which was more common than in the group
of children without CMGIT (7.3% and 8.3%, respectively).

Anemia of the first half of pregnancy, threatened
abortion, and fetoplacental insufficiency occurred more
often in mothers who gave birth to children with CMGIT.
Every fourth (23.8%) woman during pregnancy with
a child with CMGIT had a respiratory tract infection or
exacerbation of chronic pathology of other organs and
systems. Chronic intrauterine fetal hypoxia was more often
documented in patients with CMGIT (14.6%).

Examination for infection with intracellular pathogens
during pregnancy revealed specific IgG in 15.6%
(in 5 mothers to CMV, in 12 mothers to HSV-1,2, in 5 to
EBY, in 4 mothers to Tox.g).

Signs of morphofunctional immaturity were more
frequently observed in children with CMGIT compared to
the subgroup without defects (18.8% and 5.7%, respectively).
Asphyxia during childbirth was observed in 15.6% of children
with CMGIT. Also, mothers of children with CMGIT were
more likely to take medications during pregnancy and were
more likely to be exposed to occupational hazards.

Discussion. In most leading countries of the world,
congenital malformations are among the most common
diseases in newborns and children of the first year of life
[17, 23]. In the structure of perinatal and infant mortality
in Europe and America, congenital malformations take first
place [24]. In Ukraine, congenital malformations also occupy
second-third place in the structure of causes of death. In the
structure of congenital malformations of the gastrointestinal
tract, they occupy 4th place. In our study, the frequency of
gastrointestinal tract malformations was 2.14 per 10,000,
while in Ukraine their frequency ranges from 8.4-9.7 per
10,000 newborns. In the structure of gastrointestinal tract
malformations, the conducted study revealed the prevalence
of anal atresia, esophageal atresia, and pylorospasm, which
coincides with the results of other studies [25].

The causes of CMGIT are diverse, difficult to detect and
can be caused by genetic, infectious, environmental factors
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or have a multifactorial nature. Occupational hazards in
parents, according to many authors, are the most significant
risk factor for the occurrence of CM, which was confirmed
by our studies. It has been proven that there is a direct
relationship between an infectious disease in the mother
and the frequency of formation of such congenital defects
as gastroschisis, omphalocele, small intestinal atresia
and rectal atresia. It should be noted the special role of
pathogens with an intracellular development cycle (viruses)
in connection with their tropism to embryonic tissues, as
well as a significant prevalence in the general population in
pregnant women. At the same time, a mandatory condition
for the formation of CM are periods of intensive intestinal
tube organogenesis and the action of an intracellular
pathogen combined in time [26, 27].

The uncontrolled use of antibiotics, hormonal drugs,
and food additives is of great importance in increasing the
prevalence of CM. The teratogenic effect of some drugs has
been proven: antimetabolites (aminopterin, 6-mercaptopurine),
alkylating compounds (dopamine, cyclophosphamide,
thiophosphamide), and antitumor antibiotics (actinomycin,
sarcolysin, etc.). Our study confirmed the effect of taking
antibacterial drugs on the development of CM, namely, more
often atresia of the anus and esophagus.

Prospects for further research. The identification
of specific prenatal diagnostic markers of congenital
malformations of the gastrointestinal tract is promising in
terms of early diagnosis and timely therapeutic correction
of this pathology.

Conclusion. Congenital malformations of the
gastrointestinal tract are highly prevalent, often combined
with other malformations. In the structure of congenital
malformations of the gastrointestinal tract, atresia of
the anus and esophagus prevail. The identified probable
factors of congenital malformations of the gastrointestinal
tract include toxicosis of pregnancy, fetoplacental
insufficiency, anemia and infections in the mother, bad
habits, intrauterine infections, use of medications during
pregnancy, morphofunctional immaturity of the fetus,
premature birth.
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Table 2
Probable factors for the development of gastrointestinal tract defects in children
Children with CMGIT | Children of the comparison group
Indicator (n=96) (n=96) X2 P
AGc. % AbcC. %
Pregnancy:
First 35 36,4 45 46,8
Second 30 31,3 42 42,8
Third 24 25,0 8 8,3
Fourth and more 7 7,3 3 3,1 1,52 | >0,05
The course of pregnancy:
Toxicosis of the | half 34 35,4 7 7,3
Toxicosis of the Il half 28 29,2 8 8,3
Anemia of the | half 18 18,8 5 52
Anemia of the Il half 15 15,6 2 2,0
Nephropathy 12 12,5 4 4,2 12,56 | <0,01
Threatened abortion 27 28,1 1 1,4 8,67 | <0,01
Fetoplacental insufficiency 11 11,5 2 2.1 7,56 | <0,05
SARS during pregnancy 23 23,8 8 8,3 7,44 | <0,05
Chronic intrauterine infection 14 14,6 5 7,3 8,12 | <0,05
Specific IgG:
to 1 pathogen 15 15,6 5 52
to 2 pathogens 1" 11,5 - - 6,99 | <0,05
Childbirth:
On-term 67 68,7 88 91,6
Premature 29 30,2 8 8,3 12,43 | <0,01
Prematurity
| 18 18,8
Il 9 9,4
1] 2 21 8 8,3 11,67 | <0,01
Morphofunctional immaturity 12 12,5 3 3.1 8,23 | <0,05
Asphyxia during childbirth 15 15,6 4 4,7 7,41 | <0,05
Prolonged jaundice 18 18,8 5 57 7,11 | <0,05
Intrauterine growth retardation 9 9,4 2 2,1 6,53 | <0,05
Medication use during pregnancy
(antibiotics, hormonal drugs, NSAIDs) 18 18,8 2 2,1 6,77 | <0,05
Occupational hazards 7 7,3 5 52 1,66 | >0,05
Bad habits 13 13,5 4 41 6,18 | <0,05
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AHAJII3 YUHHHUKIB TA CTPYKTYPA YPOJKEHHUX BAJl HIJTYHKOBO-KHIIKOBOI'O TPAKTY B JITEA

T. B. Copokman, C. B. CoxonvHux

BykoBHHCHKMIi Aep:kaBHMII MeIUYHUIT YHiBepcUTeT
(M. YepHiBui, Ykpaina)

Pesrome.

VYpomxkeHi Bagu po3BUTKY IUTyHKOBO-KHIIKOBOTO TpakTy (YBPIIIKT) 3aiimMatoTs ueTBepTe Micue y CTPYKTYpi BPOIKEHUX Baj
PO3BUTKY y HOBOHAPO)KCHHX.

Merta — npoaHaJti3yBaTH YNHHUKH Ta CTPYKTYPY YPOIDKEHUX BaJ IITyHKOBO-KHIIIKOBOTO TPAKTy B JiTEHl.

Marepiaan i meTonu nocaizxkennsi. [IpoBeseHO peTpocneKTHBHE KOTOopTHE eminemionorigne nocmimpkenns YBPIIKT B Yep-
HIBELbKiH 001acTi 3 AeTaJbHUM aHaIi30M HMOBIPHUX YMHHHKIB pO3BUTKY Baz y 96 niteit i3 YBPILIKT. I'pymy nopiBHSHHS cTaHOBIIIN
96 niteii 6e3 YBPILIKT. OcHoBHOIO oyHUIIEIO 30epiranHs iHpopMartii Oyna « AHKeTa 00CTe)XeHOT TUTHHIY», Ha SIKiil (ikcyBanucs Ta
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TIO€THYBAJIHCS BCI TaHI €IMHUM KOJIOM, II0 OyB aBTOMaTHYHO T'€HEPOBAHMM JJISl KOXKHOI TUTHHU 1 00po0IeHi 3araJbHONPHHHATHMHI
B MEJIMIMHI METOAaMH BapianiiiHoi crariucTHky. Lle mociikeH s OTprMalto CXBaJeHHsI KOMIcii 3 MHTaHb eTUKH. J{n3aifH JOCIIiDKeHHS
Ta BCi METO/M, BUKOPUCTaHI B IIbOMY JOCTIPKEHHI, OyJIM pO3IIISTHYTI Ta CXBaJIeHI KOMICI€I0 3 MTUTaHb 010€THKN ByKoBHHCEKOTO JepiKaB-
HOTO MEIMYHOTO yHiBepcuteTy (mpotoxon Ne 4 Bix 12//2024).

PesyabsTaTu nocaimkenns. Cepen ycix YBP wactka YBPIIKT cranosmia 9,9%. Ilepme pefituarose Micue y cTpykrypi Y BPIIIKT
HaJIeKHUTH atpesii anyca (13,5%), npyre — arpesii crpaBoxony (12,5%), Tpete — ninopocmnasmy (11,5%). Haiipinmie Tpamisincst Bagu
T ANLTYHKOBOI 3a7103¥1 (3,1%), xBopo6a 'ipmmpyHra Ta eBeHTepais rnetess kumedanka (4,1%). Y koXHOT 4eTBepTol JUTHHY Tparuis-
nocsi moegnands Y BPIIKT 3 Bagamu po3BuTKY iHIIMX opraHiB. 3a HasiBHOCTI y antrHH Y BPIIKT BariTHiCTS Mepebirana 3 TOKCHKO30M
TIepIoi Ta APYTOi MOJOBUHY (BiamoBinHO 35,4% Ta 29,2%). AHeMist NepIoi MOJOBUHU BariTHOCTI, 3arpo3a IepepuBaHHs BariTHOCTI
(eToruranieHTapHa HEAOCTATHICTh TPAIUIIIACS YacTille y MaTepis, ki Hapoawu xited i3 YBPIIKT. 23,8% sxiHOK ITix 9ac BariTHOCTI
muruHolo 13 YBPIIKT nepenecny indexmito pecripatopHOTo TpakTy abo 3aroCTpeHHs XpOHITHOT ATOJIOTI IHIITMX OPTaHiB Ta CHCTEM.
OO6cTexxeHHs Ha HassBHICTH 1H()IKOBaHOCTI BHY TPIITHEOKIII THHHIMHE 30y JHUKAMH ITiJT 9ac BariTHOCTI BUsABIIHM crerudivni Ig Gy 15,6%
BunaaKkiB HapomkeHHs aited i3 YBPIIKT. O3naku Mopdo-¢pyHKIioHANEHOT He3plIoCTi Ta acgiKcilo Mij 9ac IOJIOoTiB YacTime Cro-
crepiramu y aitedt i3 YBPIIKT (18,8% Tta 15,6% BinnosingHo). Marepi aiteit i3 YBPIIKT wacrime npuiimMaiy JIiku 1mij] 9ac BariTHOCTI.

BucHOBOK. Ypo[keHi Ba pO3BUTKY IILTYHKOBO-KHIIKOBOTO TPAKTY MAlOTh BUCOKY HMOIIUPEHICTh, YACTO MOEAHYIOTHCS 3 IHITMMHU
BaJIaMH PO3BUTKY. Y CTPYKTYpl YPOIKEHHX BaJ IITyHKOBO-KHIIIKOBOTO TPAKTy MEpeBakaloTh aTpesii aHyca Ta cTpaBoxony. BuaineHi
HMOBIpHI YMHHUKH ypPOJDKEHHUX BaJl MITYHKOBO-KUIIKOBOTO TPAKTy BKJIIOYAIOTh TOKCHKO3M BariTHOCTI, (peToIaneHTapHy HexocTar-
HICTB, aHEMIIO Ta iH(eKIil y MaTepi, BKHBaHHSI MEIMKAaMEHTIB IiJ{ 4ac BariTHOCTI, IIKi/UTMBI 3BUYKY, BHYTPIIIHEO0yTPOOHI iH(eKuil,

MophodyHKITIOHAIEHA HE3PUTICTh TUI0/A, IEPEAYacH] TTOJIOTH.

Kurouogi ciioBa: nitu, YPOKEHI BaJil IITyHKOBO-KHIIIKOBOTO TPAaKTy, CTPYKTypa Ta HMOBIpHI YMHHUKH BaJ.
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