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Background. Congenital malformations of the gastrointestinal (Gl) tract are common birth defects detected in the neonatal period and usually
present with signs of GI obstruction which at times can be life threatening. Anorectal malformations are among the more frequent congenital
anomalies. The co-occurrence of congenital heart defect (CHD) along with Gl malformation can significantly affect the natural history of either
defect.

Purpose — to study the prevalence of Gl malformations in children with CHD and study the risk factors.

Materials and methods. A total 100 patients of GI malformations were enrolled out of which 66 (66%) were males and 34 (34%) were
females. All patients with any GI malformations (anorectal malformation, tracheoesophageal fistulae, anterior abdominal wall defects) presenting
to Neonatal Intensive Care Unit (NICU), Paediatric Cardiac unit, Pediatric and Pediatric surgery outpatient department (OPD) as well as In-
patient department (IPD) between October 2019 to October 2021 were included in study. A detailed history and examination was done followed
by echocardiography and the prevalence of CHD among Gl malformation was observed and risk factors were studied.

Results. Most common Gl anomaly was anorectal malformation (71%) followed by tracheoesophageal fistula (17%), CHD was seen
in 14 children. Most common heart defect was ventricular septal defect (VSD) (43%) followed by patent ductus arteriosus (PDA) (36%) and atri-
al septal defect (ASD) (14%). Among cases with anorectal malformation, CHDs was seen in 10% and the most common defect was VSD (43%).
Forty one percent of cases with tracheoesophageal fistula had CHDs with PDA (57%) being the most common underlying defect. Functional
heart defects were present in 28 children of GI malformations.

Conclusions. The coexistence and severity of CHD in patients with GI malformation can have prognostic implications. Thus, early cardiac
evaluation should be performed in every case of Gl malformation, preferably with echocardiography. This is likely to help in the risk stratification
as well as management of such children.

The study was performed in accordance with the principles of the Declaration of Helsinki. Study is approved by Ethical Committee of the Insti-
tution. Informed consent of patients was obtained for the study.

No conflict of interests was declared by the authors.

Keywords: children, gastrointestinal malformation, congenital heart defect, tracheoesophageal fistula, anorectal malformations, ventricular
septal defect.

Bpop>xeHi Baau cepus B giteil 3 BaaaMum pO3BUTKY LLJTYHKOBO-KULLUKOBOIO TPAKTy
A. Khanam, Sh. Abqari, R.A. Khan
MenumyHnin konex x. Hepy Anirapaskoro MyCylibMaHCbKOro yYHIiBepcuteTy, Anirapr, IHaig

BcTyn. BpoaxeHi Baay po3snTky LNYHKOBO-KMLLIKOBOIO TpakTy (LLUKT) € nowmpeHmMy BpOOXeHNMIN aedekTami, 9ki BUSBAAIOTHCA B HEOHA-
TaslbHOMY Nepiodi Ta 3a3BM4ar CynpoBOAXYIOTLCS O3HaKaMM LLMYHKOBO-KMULLIKOBOI HEMPOXIAHOCTI, AKi IHKOMV MOXYTb OyTV HeEGEe3neyHMu 4N
XUTTS. AHOpEeKTanbHi Baay PO3BUTKY HanexaTb A0 HanyacTiluvx BpOAXeHWx aHoManii. MNoeaHaHHs BpoaxeHoi Baan cepus (BBC) i3 Bagoto
p03BKUTKY LLIKT MOXe ICTOTHO BRANHYTIK Ha NprpoaHvii nepebir Oyab-aKoi Baaw.

MeTa — BMBYUTK NOLWMPEHICTL Bad, po3sunTKy LLIKT B aiter 3 BBC Ta BUSIBUTI akTopu pUsKKy.

MarTtepianu Ta metoau. Ycoboro 3anydeHo 100 naujeHTis i3 Bagamu possutky LLIKT, i3 HUX — 66 (66%) xnonyukis i 34 (349%) OiB4mHKL. YCix
nauieHTiB i3 6yab-akumMu Bagamm po3suTky LLIKT (aHopekTanbHi Baay PO3BUTKY, TPAXeOCTPaBOXiAHI HOPULL, AePeKTV NepeaHbol YePEBHOI CTiH-
Kn), SKi Hagxoamnu A0 BIAAINEHHS IHTEHCKBHOI Tepanii HOBOHAPOMXKEHNX, AUTAYOr0 KapAionorivyHOro BiaAineHHs, amOynatopHOro BiaaineHHs
OUTAYOI Ta AUTAYOI Xipyprii, @ Takox CTalioHapHOro BiaaineHHa B nepiof i3 xXoBTHA 2019 poky A0 X0BTHA 2021 pPOKY, BKIIOHNAN B AOCHIAKEHHS.
MpoBeneHo AeTanbHNn aHamMHes i 0O6CTEXEHHS 3 MOAANbLLIOK exokapaiorpadieto, BMaBneHo nownpetHicts BINC cepen Baa possuTtky LLIKT,
BMBYEHO (HakToOpN PUSKKY.

PesynbraTtu. Havnowwvpeniwoio aHomanieio LLIKT 6yna aHopekTansHa mansdopmallisa (71%), 3a Akoio cnigyBana TpaxeoCTpaBoxiaHa Hopu-
us (17%), BMC cnoctepiranvca B 14 aiteir. HanyacTiwoio Banoio cepus OyB AedekT MixXLTYyHOHKOBOI neperopoakn (43%), 3a aknm cnigysanm
BiIKpWTa apTepianbHa npotoka (36%) i pedekT MixnepeacepaHoi neperopoakm (14%). Cepen B1mnaakis aHopekTansHoi Mansdopmadii BMC
3ycTtpidanca B 10%, a HandacTiwmnm aedexktom OyB AedeKT MXLWIYHOUYKOBOI neperopoakn (43%). 41% Brnaakis i3 TpaxeoCTpaBOXiAHOIO
dictynoo mann BIC, i3 BIAKPUTOKD apTepianbHO NPOTOKO — 57%, WO € Han4YacTiluM OCHOBHUM AedekToM. DyHKLIOHaNbHI Baay cepus
BUABNEHI y 28 AiTen i3 Bagamu po3suTky LLIKT.

BucHoBkM. CniBicHyBaHHs i TskkicTb BINC y nauieHTis i3 Bagamu po3suTky LLIKT MoXyTb Mat NPOrHOCTUYHE 3Ha4YeHHsA. OTXe, Y KOXHOMY
BMNaaKky Baam po3suTky LUKT cnig npoBOAWTM PaHHIO KapdionoridHy OLHKY, NEPEBAXHO 3a A0NOMOrolo exokapaiorpadii. Lie moxe nonomort
B CcTpaTtVdIKaLi PNU3nKy, @ TakoX y BEAEHHI Takux ATeN.

JocnipxeHHa NnpoBeeHO BIANOBIAHO A0 NPUHLMMIB [enbCiHCHKOI Aeknapallii. JLoCniaxXeHHs cxsaneHo J1IokanbH1MM eTmyHM KOMITETOM yCTa-
HOBW. Ha NpoBefEeHHA [OCIAXEHHS OTPUMAaHO iHOOPMOBAaHY 3rofy NauieHTIB.

ABTOPY 3a8BNSHOTb NP0 BIACYTHICTb KOHPIKTY IHTEPECIB.

Kniouosi cnosa: i1, Bana po3suTKy LLITYHKOBO-KMLLKOBOIO TPAKTY, BPOAXEHA BaJa Cepus, TPaxeoCTPaBOXiAHNA CBALLL, aHOPEKTaSTbHI Baau
PO3BUTKY, AEDEKT MIKLLITYHOYKOBOI NEPErOPOLKN.
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Introduction

Il organ systems within the body can be

affected by congenital anomalies (CA).
The cardiovascular system is the most common
system followed by musculoskeletal and
genitourinary system [23] whereas in another
study, the most commonly affected system
was gastrointestinal (GI) system followed by
musculoskeletal system [5]. Congenital heart
defects (CHDs) affect approximately 5 to 10 per
1000 live births while the occurrence of GI mal-
formations has been reported to be between 1.3 to
1.8 per 1000 live births. The most frequent GI mal-
formation is anorectal malformations (ARM) with
an incidence of 1 in 2000 live births [12]. Other
GI anomalies include tracheoesophageal fistula
(TEF) and anterior abdominal wall defects with
an incidence of 1 in 3000—4500 live births [4] and
5 per 10000 live births respectively [20].

The co-occurrence of CHDs along with GI
malformations is commonly described with about
20% of patients with major GI malformations can
have an associated CHD, particularly amongst
those with recognised syndromes [6,17,25].

The study is aimed to look into the burden of
CHD in these patients so that early measures can
be instituted. The spectrum of CHD is also im-
portant to know as an innocuous small restrictive
ventricular septal defect (VSD) or a patent fora-
men ovale (PFO) will not have much of an effect
as compared to a complex cyanotic heart disease.
Similarly a duct dependent circulation is an equal
emergency as an obstructed ARM which require
tacking of both the conditions simultaneously and
coordination of both the specialities.

The purpose of the study — to study the pre-
valence of GI malformations in children with CHD
and study the risk factors.

Materials and methods

This is a cross sectional observational study
in which first 100 patients with GI malformation
presenting to our hospital were included in the
study and incidence of CHD was observed among
those children.

Sample size: It is calculated by the formula
4pq/12 where ‘I’ is an absolute error, ‘p’ is a pre-
valence known from earlier studies, ‘q’ is a 100 mi-
nus ‘p’, ‘1" is an allowable error (taken here as 10%).
The size of study is N=95.16. If we add 5% non-
response rate, the total sample size is 99.66 (~ 100).

All the patients coming to the hospital with any
GI malformations were first screened by history
(including maternal risk factors) and examination

ISSN: 2706-8757 Ukrainian journal Perinatology and Pediatrics 4(92) 2022

followed by echocardiography. Informed consent
was taken before screening. The prevalence of
CHD among GI malformations was calculated.
Risk factors associated with GI malformations with
or without CHD was alsostudied.

Place of Study. Neonatal Intensive Care
Unit (NICU), Pediatrics & Pediatric surgery
outpatient & ward, Pediatric Cardiac unit —
Department of Pediatrics, Jawaharlal Nehru
Medical College, AMU, Aligarh.

Inclusion criteria. All patients with any GI
abnormality (ARM, TEF, anterior abdominal wall
defects, anomaliesissociated with any syndromes).

Exclusion criteria. Parents not giving consent.

Outcome measures

Primary outcome measures. Prevalence
and spectrum of CHDs in children with GI
malformations.

Secondary outcome measures. Risk factors
in children associated with GI malformations with
owithout CHDs.

Ethical considerations. Study is approved
by Ethical Committee of the Institution.

Data analysis. The study was analysed
statistically by means of the SPSS 20 (for
Windows). Chi Square test was used to compare
any significant difference in the prevalence
of CHD among different groups of GI anomaly and
also to find the relation with incidence of CHD and
various maternal risk factors. Logistic regression
analysis was used to study the association of risk
factors with GI malformation and CHD.

Results

A total of 100 children with GI malformation
were studied in which 14 children were found
to have CHD. Out of the total 100 patients, there
were 66 (66%) males and rest were females. Those
children with CHDs (i.e. 14) were taken as cases
and without CHDs were taken as controls 86. The
profile of various CHD was evaluated in these cas-
es. ARM was the most common GI malformation
followed by TEF in both the genders. Out of the
total 14 children who were found to have CHDs,
10 (71.4%) cases were males while females consti-
tuted 4 (28.5%) cases. There was male preponder-
ance in various cases of CHD.

A total of 71 (71%) children had ARM of whom
7 (10%) had CHD (Table 1).

TEF was found to be the second most common
GI malformation constituting a total of 17 (7%)
children of whom 7 (41.2%) had CHDs. No CHD
was found in patients of omphalocele and conge-
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Spectrum of various gastrointestinal malformation according to gender fable 1
Diagnosis Male Female Total
Anorectal malformation 45 (63.3%) 26 (36.6%) " (100%)
Tracheoesophageal fistula 13 (76.4%) 4 (23.5%) 7 (100%)
Congenital Hypertrophic Pyloric Stenosis 5(83.3%) 1(16.6%) (100%)
Atresia 1(383.3%) 2 (66.6%) 3 (100%)
Omphalocele 2 (66.6%) 1(33.3%) 3 (100%)
Total 66 (66%) 34 (34%) 100 (100%)
Table 2
Spectrum of various CHDs according to gender
Diagnosis Male Female Total
VSD 4 (66.7%) 2 (33.3%) 6 (100%)
ASD 2 (100%) 0(0.0%) 2 (100%)
PDA 3 (60%) 2 (40%) 5 (100%)
Cor triatriatum 1(100%) 0(0.0%) (100%)
Total 10 (71.4%) 4 (28.5%) 4 (100%)

nital hypertrophic pyloric stenosis (CHPS). The
most common CHD detected was VSD seen in
6 (43%) patients followed by PDA in 5 (36%) pa-
tients and ASD in 2 (14.2%) patients.

There were 28 (28%) patients of functional
heart defect, most common was PFO 19 (19%) fol-
lowed by Pulmonary Artery Hypertension (PAH)
in 8 (8%). There was a child with ventricular hy-
pertrophy present along with ARM (Table 2).

Risk factors for CHD in children with GI mal-
Jformation

The association of various risk factors
with the occurrence of CHD among children
with GI malformations was studied. The risk fac-
tor studied were associated with CHD from the
past studies [6,9,19]. The data was retrieved from
the history which was recorded in a predesigned
proforma and from the maternal records. Vari-
ous risk factors studied are shown in Table 3 and
on univariate analysis the risk factor found
to be significantly associated with CHD are histo-
ry of maternal diabetes and hypertension. Mater-
nal diabetes (OR=11.455;95% CI 1.719 to 76.305)
and maternal history of preeclampsia (OR=16.800;
95% C12.723 to 103.647) were found to be signifi-
cantly associated with CHD. However, maternal
age, paternal age, febrile illness during the 1st tri-
mester, bad obstetric history, obesity, alcohol con-
sumption, smoking, drug intake during the 1st tri-
mester were not found to be significantly associat-
ed with the risk of CHDs in their babies. Maternal
intake of multivitamin and folic acid was not found
to be protective against CHD (Table 3).

Discussion

There was male preponderance both in children
with GI malformation with or without CHD.
Similar studies also showed male preponderance
in children with GI defect [9,17,19,23]. The study
subjects included 62 (62%) term and 38 (38%)
preterm deliveries. 70 children were delivered
by normal vaginal route while 30 children were
caesarean deliveries.

In our study, ARM was found to be the most
common GI malformation 71 (71%) followed
by TEF 17 (17%), CHPS 6 (6%), atresia 3 (3%)
and omphalocele which was similar studies by
R.K. Gokhroo et al. [9], H. Olgun et al. [17] also
found ARM to be the most common GI malforma-
tion (74.41%) and (34.5%) respectively followed
by TEFE. U.A. Orun et al. [19] conducted similar
study and found cases of ARM to be the most com-
mon (43.2%) followed by atresia of stomach, ileal
atresia and colonic atresia (21%) and TEF (18.3%).

The association between GI malformation and
CHD is increasingly being recognized. The most
popular theory for the association of GI malforma-
tion and CHD is early failure of midline mesoder-
mal embryogenesis [14,22], the incidence of CHD
can be in range of 16.5-28.5% in patients with
GI malformations [8,10,17,27]. The prevalence of
CHD is reported to be as high as 65% in patients
of GI malformation accompanied with syndromes
[10]. R.M. Tulloh et al. [25] documented 20% in-
cidence of CHD in patients with GI malforma-
tions. A study by G. Chehab et al. [3] from Le-
banon found the prevalence of cardiac anomalies
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Table 3

Analysis of various risk factors for congenital heart disease in gastrointestinal malformation children
on applying logistic regression analysis

. Variable | Degree of . Confidence interval
Maternal risk factors P value Odd’s ratio
taken freedom Lower limit | Upper limit
<30 yrs
Maternal age 1 0.697 0.729 0.148 3.584
>30 yrs
<30vyrs
Paternal age 1 0.068 6.964 0.869 55.842
>30yrs
History of multivitamin and folic absent
acid intake in the 1sttrimester present 1 0.750 0.830 0.264 2.607
. present
Preeclampsia (PIH) 1 0.002 16.800 2.723 103.647
absent
. present
Maternal diabetes 1 0.012 11.455 1.719 76.305
absent
Febrile iliness present
during the 1sttrimester absent 1 0.794 0.750 0.086 6.505
. present
Obesity 1 0.073 3.120 0.901 10.805
absent
_ present
Bad obstetric history 1 0.127 2.440 0.775 7678
absent
. , present
History of drug intake 1 0.740 1.238 0.351 4.363
absent

in 40 (38%) patients out of 105 patients with
GI malformation while in a similar study by
U.A. Orun et al. [19], the incidence of CHD was
found to be 28.5%.

We found that the prevalence of CHD was 14%
in children with GI malformation which was simi-
lar to studies conducted by I.A. Schierz et al. [23]
and H. Olgun et al. [17] who have found the pre-
valence of CHD to be 15.5% and 17.9% respectively.

H. Olgun et al. [17] found out that the inci-
dence of CHD in ARM, TEF and omphalocele was
15.9%, 23.7% and 28.6% respectively. Similarly,
A.J. Thompson et al. [24] stated the similar inci-
dence in ARM, TEF and omphalocele as 23%, 12%
and 19% respectively. We found that the incidence
of CHD in these anomalies was 10%, 41.2%, how-
ever no case of omphalocele (total of three cases)
was associated with CHD during the study period.

In present study, the incidence of CHD was high
among patients with TEF. This is in agreement with
other studies conducted by R.K. Gokhroo et al. [9]
and U.A. Orun et al. [19] where the risk of having
CHD is highest among children with TEE.

R.K. Gokhroo et al. [9], H. Olgun et al. [17] and
U.A. Orun et al. [19] found ASD to be the most
common CHD in children with GI defect. In our
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study, VSD was found to be the most common
CHD which is in agreement with the study done
by I.A. Schierz et al. [23], other studies also found
a similar spectrum of CHD [4,11]. Although pa-
tients of TEF can have various types of CHDs
but VSD, PDA and ASD are the commonly seen
in that order. In the present study, the most com-
mon CHD in TEF patients was found to be PDA
followed by VSD.

Ingrid Ann Schierz et al. [22] found the preva-
lence of functional heart defect in 23 (32.4%) new-
borns. The most common functional heart anoma-
ly was PFO 19 (82.6%) followed by hypertrophic
obstructive cardiomyopathy (HOCM) 4 (17.3%)
and PDA 3 (13%) cases.

In the present study, the functional heart defect
was present in 28 out of 100 patients of GI mal-
formation. The most common being PFO seen in
19 out of 28(67.8%) patients followed by PAH with
TR 8 (28.5%) while ventricular hypertrophy was
present in 1(3.5%) patient only.

Risk factors

1. Maternal age. In our study, we didn’t find
significant association of occurrence of cardiac
anomalies in children with digestive tract malfor-
mation with maternal age. However, study done
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by A. Miller et al. [15] found advanced maternal
age >35 years was associated with increased pre-
valence of CHDs.

2. Paternal age. We found no significant
association of occurrence of heart disease in GI
malformation children with paternal age. In
contrast, A.F. Olshan et al. [18] and Z.H. Lian et al.
[13] found that the occurrence of CHD is higher
with advancing paternal age.

3. Intake of multivitamin and folic acid.
In the present study, intake of multivitamin and
folic during first trimester had no protective role
against CHD in the study subjects. In a study done
by Shaad Abqari et al [1], mother who had taken
multivitamin and folic acid during the 1st trimester
had reduced risk of having CHDs in comparison to
those who didn’t take it in general population.

4. Maternal diabetes. Significant association
was found between maternal diabetes and CHD
(OR=11.455; 95% CI 1.719-76.305) in children
with GI malformation. Similar findings were re-
ported by Dabelea et al where he found diabetes in
mothers was associated with increased risk of car-
diac anomalies [7].

5. Preeclampsia. In the present study, associa-
tion of pregnancy induced hypertension with CHD
in patients with GI malformation was found to be
significant (OR=16.800; 95% CI 2.723—-103.647).
Nathalie et al found similar findings in their pa-
tients with preeclampsia [16].

6. Febrile illness during the trimester I. There
was no significant association found between fe-
brile illness during the trimester I and CHD in pa-
tients with GI malformation, however a study in
general population from the same centre [1] has
found a significant association of CHD with febrile
illness during the trimester I.

7. Smoking and alcohol intake. No case with
maternal history of smoking and alcohol intake
during the study period was found, but a study
by Zhongyuan [28] found no association between
smoking and alcohol intake with CHD in GI chil-
dren, however, Sadia et al. found an association
of smoking with increased risk of CHDs [21].

8. Bad obstetric history. A study from our cen-
tre in 2016 [1] in general population found signifi-
cant association of CHDs with bad obstetric histo-
ry but in this study no significant relationship be-
tween bad obstetric history and CHD in children
with GI malformation was found.

9. Drug intake during the trimester I. We
didn’t find significant association of CHD with
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intake of drug during the trimester I in children
with GI malformation. Shaad Abqari et al. [1] al-
so reported the same findings and documented no
significant association of CHD with intake of drug
during the trimester I.

The study was undertaken in patients with GI
malformation to assess the prevalence and spec-
trum of CHD in these children and also to assess
the risk factors in patients with GI malformation
with or without cardiac anomalies. The incidence
of CHD in GI malformation patients was found to
be high as compared to general population. The
child can have a simple lesion like VSD or PDA
or sometimes may be associated with complex cya-
notic or obstructive heart defect like a case of cor-
triatriatum in a child with ARM.

The co-occurrence of CHD along with
GI malformations can significantly affect the
natural history of the defect. Association of
a significant heart defect can have a long term
implications in the operative and post-operative
course of the malformations having prolong inten-
sive care unit stay which further adds cost of treat-
ment. As almost all patients of GI malformations
require early surgical intervention, they should
be evaluated for the presence of CHD at the ear-
liest opportunity which may improve post-opera-
tive prognosis.

The association of various risk factors (though
the sample size is not large enough) with occur-
rence of CHD will enable us to investigate further
on lines of modifiable risk factors during pregnan-
cy and helps in the prevention of the defect.

Conclusions

There have been limited studies on the topic
of association of CHD in patients with GI
malformation. This study tries to fill the gap in
literature regarding the prevalence and the risk
factors in these patients. The occurrence of CHD
in patients with GI malformation was found to be
high as compared to general population.

The presence of coexisting CHD is an important
prognostic factor in patients with GI malformation.
Therefore every patient of GI malformation
warrants cardiac evaluation.

Limitation of study. Since the study recruited
fewer numbers of patients, so the power of the study
is low. Risk factors were assessed on questionnaire
based performa rather than documented evidence.

No conflict of interests was declared by the au-
thors.

ISSN: 2706-8757 YkpaiHcbkuii xxypHan MNepuHatonoris i MNepiatpia 4(92) 2022



https://med-expert.com.ua

OPUTTHANIbHI AOCNIAXEHHA

References/Jlimepamypa

1.

10.

1.

12.

13.

14.

15.

Abgari S, Gupta A, Shahab T, Rabbani MU, Ali SM, Firdaus U.
(2016, Sep). Profile and risk factors for congenital heart de-
fects: A study in a tertiary care hospital. Annals of Pediatric
Cardiology.9(3):216-21

Charki S, Priyadarashini MK, Hadalgi L, Agarwal S, Kul-
karni T, Loni R, Bidari LH. (2019, Apr 1). Experience of tracheo-
esophageal fistula in neonates in a Tertiary Care Center-Case
series. Journal of Clinical Neonatology. 8(2): 71.

Chéhab G et al. (2007, Apr 1). Congenital heart disease
associated with gastrointestinal malformations. Le Journal
Medical libanais. The Lebanese Medical Journal. 55(2): 70—
74.

Cho S, Moore SP, Fangman T. (2001, May 1). One hundred
three consecutive patients with anorectal malformations and
their associated anomalies. Archives of Pediatrics & Adole-
scent medicine. 155(5): 587-591.

Chowdhury P, Devi RP, Singh LB, Thakare AS, Ta-
mang ZD, Debroy S, Bhutia TZ, Banik P. (2017). Clinical
study on congenital malformations at birth in a tertiary level
Hospital in North-East India. IOSR J Dent Med Sci IOSR-
JDMS. 1:24-27.

Copel JA, Pilu G, Kleinman CS. (1986, May 1). Congenital
heart disease and extracardiac anomalies: associations
and indications for fetal echocardiography. American Journal
of Obstetrics and Gynecology. 154(5): 1121-1132.

Dabelea D, Snell-Bergeon JK, Hartsfield CL,
Bischoff KJ, Hamman RF, McDuffie RS. (2005, Mar 1).
Increasing prevalence of gestational diabetes mellitus (GDM)
over time and by birth cohort: Kaiser Permanente of Colorado
GDM Screening Program. Diabetes care. 28(3): 579-584.
Ein SH, Shandling B, Wesson D, Filler RM. (1989, Oct 1). Eso-
phageal atresia with distal tracheoesophageal fistula: asso-
ciated anomalies and prognosis in the 1980s. Journal of Pe-
diatric Surgery. 24(10): 1055-1059.

Gokhroo RK, Gupta S, Arora G, Bisht DS, Padmanabhan D,
Soni V. (2015, Jun 1). Prevalence of congenital heart disease
in patients undergoing surgery for major gastrointestinal
malformations: an Indian study. Heart Asia. 7(1): 29-31.
Hassink EA, Rieu PN, Hamel BC, Severijnen RS, Staak FV,
Festen C. (1996, Jun). Additional congenital defects in
anorectal malformations. European Journal of Pediatrics.
155(6): 477-482.

Kamal JS, Azhar AS. (2013, Mar 1). Congenital cardiac
anomalies and imperforate anus: A hospital’s experience.
Journal of Cardiovascular Disease Research. 4(1): 34-36.
Levitt MA, Pefia A. (2010). Imperforate anus and cloacal
malformations. Ashcraft’s pediatric surgery. 5th Edition,
Saunders Elsevier, Philadelphia: 468-490.

Lian ZH, Zack MM, Erickson JD. (1986, Nov). Paternal
age and the occurrence of birth defects. American Journal
of Human Genetics. 39(5): 648.

Martinez—Frias ML, Frias JL, Opitz JM. (1998). Errors of
morphogenesis and developmental field theory. Am. J. Med.
Genet. 76(4): 291-296.

Miller A, Riehle-Colarusso T, Siffel C, Frias JL, Correa A
(2011, Sep). Maternal age and prevalence of isolated

20.

21.

22.

23.

24.

25.

26.

27.

28.

. Auger N,

. Orun UA, Bilici

congenital heart defects in an urban area of the United
States. American Journal of Medical Genetics Part A.
155(9): 2137-2145.

Fraser WD, Healy-Profitos J, Arbour L.
(2015, Oct 20). Association Between Preeclampsia and
Congenital Heart Defects. JAMA. 314(15): 1588-1598.
Olgun H, Karacan M, Caner |, Oral A, Ceviz N. (2009,
Apr). Congenital cardiac malformations in neonates
with apparently isolated gastrointestinal malformations.
Pediatrics International. 51(2): 260-262.

. Olshan AF, Schnitzer PG, Baird PA. (1994, Jul). Paternal

age and the risk of congenital heart defects. Teratology.
50(1): 80-84.

M, Demirceken FG, Tosun M, Ocal
B, Cavusoglu YH. (2011, Mar 1). Gastrointestinal
system malformations in children are associated
with congenital heart defects. Anadolu Kardiyol Derg.
11(2): 146-149.

Petrova JG, Vaktskjold A. (2009, Feb 1). The incidence
and maternal age distribution of abdominal wall defects in
Norway and Arkhangelskaja Oblast in Russia. International
Journal of Circumpolar Health. 68(1): 75-83.

Malik S, Cleves MA, Honein MA, Romitti PA, Botto LD et al.
(2008, Apr). Maternal smoking and congenital heart defects.
Pediatrics. 121(4): e810-e816.

Sadler TW, Landman J. (2012). Third to eighth weeks:
the embryonic period. Landman’s Medical Embryology,
Wolters Kluwer Lippincott Williams and Wilkins, Philadelphia:
43-85.

Schierz IA, Pinello G, Giuffre M, La Placa S, Piro E,
Corsello G. (2016, Dec 1). Congenital heart defects
in newborns with apparently isolated single gastrointestinal
malformation: A retrospective study. Early Human
Development. 103: 43-47.

Taksande A, Vilhekar K, Chaturvedi P, Jain M. (2010, Sep).
Congenital malformations at birth in Central India: A rural
medical college hospital based data. Indian Journal of
Human Genetics. 16(3): 159.

Thompson AJ, Mulholland HC. (2000, May). The incidence
of cardiac lesions in infants born with major gastrointestinal
malformations in Northern Ireland. The Ulster Medical Jour-
nal. 69(1): 23-26.

Tulloh RM, Tansey SP, Parashar K, De Giovanni JV,
Wright JG, Silove ED. (1994, May 1). Echocardio-
graphic screening in neonates undergoing surgery
for selected gastrointestinal malformations. Archives
of Disease in Childhood-Fetal and Neonatal Edition. 70(3):
206-208.

Woijtalik M et al. (2005, Nov 1). Congenital heart defect with
associated malformations in children. Journal of pediatric
surgery. 40(11): 1675-1680.

Zhongyuan Wen et al. (2016, Dec). Association
between alcohol consumption during pregnancy and risks
of congenital heart defects in offspring: meta-analysis of ep-
idemiological observational studies. Italian Journal of Pediat-
rics. 42(1): 1-1.

Bigomocri npo aBropis:

Afreen Khanam — MD, Department of Paediatrics of J. Nehru Medical College of Aligarh Muslim University, Aligarh, in the Indian state of Uttar Pradesh.
Shaad Abqgari — MD, FNB, Department of Paediatrics of J. Nehru Medical College of Aligarh Muslim University, Aligarh.
Rizwan Ahmad Khan — MS, MCh, PhD, Department of paediatric surgery of J. Nehru Medical College of Aligarh Muslim University, Aligarh, in the Indian state

of Uttar Pradesh. Ph: +919410210281.
CratTs Hagiiuna fo pepakuii 14.10.2022 p.; npuithsta fo apyky 13.12.2022 p.

ISSN: 2706-8757 Ukrainian journal Perinatology and Pediatrics 4(92) 2022

27



