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ABSTRACT

Objective: Congenital Heart Diseases (CHD) constitute 0.8-1.2% of
all live births. Echocardiography is frequently preferred in the
diagnosis and follow-up of diseases because it is practical and
noninvasive. We aimed to evaluate the frequency, types and
clinical findings of congenital heart diseases in newborn babies
admitted to the neonatal intensive care unit for different reasons.
Methods: The study was conducted among the patients
hospitalized in neonatal intensive care unit between January 2022
and January 2023. The patients were grouped according to their
gestational week, presence of murmur, cyanosis, respiratory
distress, genetic anomaly, Down syndrome, maternal diabetes.
The family history of consanguinity, presence of congenital heart
disease were also recorded.

Results: Two hundred thirty seven patients were included in our
study. Boys constituted 59% of all patients. 60.34% of the patients
were between 37-42 gestational weeks. Mean age of the patients
was 4.54 + 8.90 days. Among acyanotic CHD, 30.2% had atrial
septal defect (ASD), 23.6% had patent ductus arteriosus, 18.4%
had ventricular septal defect (VSD). Among the cyanotic CHD,
transposition of great arteries, hypoplastic left heart syndrome,
truncus arteriosus were present. Reasons for requesting pediatric
cardiology consultation were, in order of frequency, respiratory
distress, cyanosis and murmur. 3.8% of the patients consisted of
babies of diabetic mothers, and the other 3.8% were the patients
with Down syndrome and genetic/congenital anormalies. The
frequency of familial consanguinity was 4.2%.

Conclusion: Early detection of congenital heart diseases by using
echocardiography will contribute to early interventional
procedures and reduce the mortality in babies who are
hospitalized in neonatal intensive care unit.

Keywords: Congenital heart disease, echocardiography, newborn

0z

Amag: Dogumsal Kalp Hastaliklari (DKH) tim canli dogumlarin
%0,8-1,2'sini olusturmaktadir. Ekokardiyografi pratik olmasi ve
invaziv olmamasi nedeniyle hastaliklarin tani ve takibinde siklikla
tercih edilmektedir. Yenidogan yogun bakim Unitesine farkli
nedenlerle yatan bebeklerde dogustan kalp hastaliklarinin sikligini,
tiplerini ve klinik bulgularini degerlendirmeyi amagladik.

Yontem: Calisma Ocak 2022-Ocak 2023 tarihleri arasinda
yenidogan yogun bakim Gnitesinde yatan hastalar arasinda yapildi.
Hastalar gebelik haftasi, Gftiriim varligi, siyanoz, solunum sikintisi,
genetik anomali, Down sendromu, maternal diyabet varligina gore
gruplandirildi. Ailede akrabalik 6ykist, dogumsal kalp hastalig
varhgi kaydedildi.

Bulgular: GCalismamiza 237 hasta dahil edildi. Erkekler tim
hastalarin %59'unu olusturmaktaydi. Hastalarin %60,34'4 37-42
gestasyon hafta arasindaydi. Hastalarin yas ortalamasi 4,54 + 8,90
glindl. Asiyanotik DKH arasinda %30,2’sinde atriyal septal defekt
(ASD), %23,6’sinda patent duktus arteriozus (PDA), %18,4’inde
ventrikiler septal defekt (VSD) vardi. Siyanozlu hastalar arasinda
blyik arter transpozisyonu, hipoplastik sol kalp sendromu,
trunkus arteriozus mevcuttu. Kardiyoloji konsiltasyonu istenme
nedenleri sikhk sirasina gore solunum sikintisi, siyanoz ve
ufirimdu. Hastalarin %3,8'ini diyabetik anne bebekleri, %3,8'ini
ise Down sendromlu ve genetik/konjenital anomalili hastalar
olusturdu. Akraba evliligi sikhgi %4,2 idi.

Sonug: Dogumsal kalp hastaliklarinin ekokardiyografi kullanilarak
erken tespiti, yenidogan yogun bakim tnitesinde yatan bebeklerde
erken girisimsel islemlere katki saglayacak ve mortaliteyi
azaltacaktir.

Anahtar Kelimeler: Dogumsal kalp hastaligl, ekokardiyografi,
yenidogan
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Introduction

Congenital heart diseases (CHD) are structural or
functional anomalies of the heart that occur during
pregnancy. It is the most common congenital anomaly in
the neonatal period.! Congenital heart diseases have the
prevalence of 0.8-1.2% among all live births. It is around
2% among premature babies.! Etiology includes genetic
and employment factors.? These diseases can be
presented as respiratory disorders, cyanosis, and
murmur, but also can be asymptomatic.>* Therefore,
echocardiography plays an important role in the
diagnosis. Early diagnosis is important because early
diagnosis and treatment will affect morbidity and
mortality if CHD is detected.>® The aim of the study is to
examine the newborns in the neonatal intensive care unit
of our hospital who were evaluated by
echocardiography.

Methods

Among the patients hospitalized in the neonatal
intensive care unit between January 2022 and January
2023, those who wunderwent echocardiographic
examination were evaluated retrospectively. The
patients were analyzed from the archive files. The
patient's anamnesis, physical examination findings,
reasons for cardiology consultation, echocardiographic
diagnoses, presence of additional findings, parental
consanguinity, presence of CHD in the family,
hospitalization diagnoses, and duration of hospitalization
were recorded. Patent ductus arteriosus (PDA) detected
during the first 3 days and patent foramen ovale were
considered normal and were excluded from the study.
All procedures performed in studies involving human
participants were in accordance with the ethical
standards of the institutional research committee and
with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards. Informed
consent was obtained from all the patients and their
parents.

Statistical Analysis

After the data was obtained from the research, SPSS 29
(Statistical Program in Social Sciences) was used for
statistical alanalysis. Descriptive characteristics were
evaluated as mean + standard deviation, median (min-
max). The values were expressed as numbers and as
percentage. Chi-square test was used to compare the
data. Statistical significance level was accepted as p<0.05
for all tests.

Results

60.34% of the patients were between 37-42 weeks of
gestation (GW). It was followed by 34-37 GW with a
frequency of 24.05%. There were patients with 21-25 GW
with a rate of 0.84%. The ratio of men to women was
140/97 (Table 1). Mean age of the patients was 4.54+8.90
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days. The mean duration of hospital
14.934£19.39 days.

stay was

Table 1. Demographic findings of the patients

n (%)
Gestation week 21-25 1(0.84)
26-30 12 (5.06)
30-34 20(9.28)
34-37 45 (24.05)
37-42 156 (60.34)
>42 3(0.42)
Gender M/F 140/97

M: Male, F: Female

Respiratory problems related to respiratory system
diseases were the most common reason for requesting
pediatric cardiology consultation. The other reasons for
evaluation were presence of murmur and cyanosis. The
rest of evaluation requirements include prematurity,
jaundice, diabetic mother’s babies, presence of
congenital anomaly or suspected genetic anomaly, and
having a family history of congenital heart disease (Table
2).

Table 2. Reasons for requesting cardiac consultation

n (%)
Murmur 16 (6.75)
Cyanosis 19 (8.02)
Respiratory Distress 106 (44.73)
Congenital / Genetic disorders 7 (2.95)
Arrhythmia 2(0.9)
Prematurity 13 (5.4)

Familial consanguinity / CHD in family 10/5 (4.2/2.1)

Jaundice 15 (6.4)
Down Syndrome 2(0.84)
Diabetic mother’s baby 9(3.8)

CHD: Congenital heart disease

Jaundice, transient tachypnea of the newborn (TTN),
respiratory distress syndrome (RDS), pneumonia were
the most prevalent disorders among the patients who
were hospitalized (Table 3). RDS was the most common
diagnosis in preterm patients, too.

Atrial septal defect (ASD) was the most common
acyanotic CHD among all patients with a ratio of 30.2%,
followed by PDA with a ratio of 23.6% and ventricular
septal defect (VSD) with a ratio of 18.4%. ASD secundum,
PDA, and VSD were also the most common CHD among
preterm patients. Cyanotic CHDs include hypoplastic left
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heart syndrome (HLHS), transposition of great arteries
(TGA) and truncus arteriosus in our study.

Table 3. Hospitalization diagnoses at admission of
inpatients

Diagnoses of the patients n (%)
Jaundice 39 (16.46)
Transient Tachypnea of Newborn 31 (13.08)
Respiratory Distress Syndrome 28 (11.81)
Pneumonia (Congenital/Neonatal) 24 (10.13)
Sepsis 21 (8.86)
Lower Tract Respiratory Infections 17 (7.17)
Prematurity 15 (6.33)
Meconium Aspiration Syndrome 8(3.38)
Hypoglycemia 7 (2.96)
Congenital Heart Disease 5(2.11)
Convulsion 5(2.11)
Omphalitis 4(1.69)
Upper Respiratory Tract Infection 4(1.69)
Enteral Nutrition Problems 4(1.69)
Conjunctivitis 3(1.27)
Thrombocytopenia 1(0.42)
Metabolic Disease 3(1.27)
Gastroenteritis 2(0.84)
Congenital Adrenal Hyperplasia 2 (0.84)
Polycythemia 2 (0.84)
Abscess 1(0.42)
Substance Use of Mother 1(0.42)
Asphyxia 1(0.42)
Anomaly of Eye 1(0.42)
Hypernatremic Dehydration 1(0.42)
Atresia of lleum 1(0.42)
Ischemic Trombosis 1(0.42)
Urinary Tract Infection 1(0.42)
Congenital Toxoplasmosis 1(0.42)
Macrosomia 1(0.42)
Pneumothorax 1(0.42)
Cleft palate 1(0.42)
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Considering the weeks of gestation, the most common
acyanotic diseases included VSD, PDA and ASD secundum
and were most frequently prevalent at 37-42 gestation
week. At 37-42 GW, coarctation of the aorta was
detected in 1 patient and TGA in 1 patient. HLHS was
detected in 1 patient between 34-37 GW. Truncus
arteriosus was detected in 1 patient between 30-34 GW
(Table 4).

The study included 24 acyanotic preterm and 41
acyanotic term patients, while there was 2 cyanotic
preterm and 1 cyanotic term patients. Congenital heart
diseases were detected in a total of 26 preterm patients
and 42 term patients among the patients included in the
study.

Discussion

Early diagnosis and management of critical CHD is
important to avoid heart failure, cardiovascular collapse
and sudden death, therefore echocardiographic
evaluation has become an important method for
evaluation.” CHD constitutes one third of all congenital
anomalies.®In the literature, the frequency of CHD differs
between 1.6%-11.7%.%'! Karapinarl et al.%, declared that
the frequency of CHD among newborn patients was
13.2%. Yalaki et al.3 reported that 31.1% of the patients
were preterm and 53.7% were male in their study. Varal
et al.?? also stated similar results. In our study, 32.9% of
our patients were preterm and %59 were male. Bulut et
al.’® stated that the most common reason for
consultation was murmur in their study.

Sap et al.!* stated that, most commonly respiratory
diseases, afterwards infectious diseases, gastrointestinal
system related diseases and jaundice were the reasons
for hospitalization among newborns.'® Karapinarl et al.*
and Zan et al.!! reported, respiratory distress (tachypnea,
retraction, etc.) as the main reason for cardiac evaluation
of the patients like in our study. Ertiirk et al.> declared
that murmur was the most common reason for
evaluation with a rate of 50%. The rate of murmur was
27.4% in the study of Karapinarl et al., 39.3% in the
study of Bulut et al.!®. The frequency of murmur was
lower in our study than the studies mentioned and the
most common reason for cardiac evaluation was
respiratory distress instead of murmur. Sap et al.'* and
Farrer et al.’® stated that CHD was also present in the
patients without murmur. We supported this finding by
showing that congenital heart diseases were reported in
many patients who did not have murmur.

The most common CHD detected in the literature was
VSD with a rate of 25-30%, followed by ASD.* Simsek et
al.’ also detected VSD most frequently, followed by ASD
and PDA. We detected ASD secundum more frequently,
followed by PDA and afterwards VSD. Among acyanotic
CHD, Karapinarli et al.* declared that the most common
CHD was ASD, followed by PS, afterwards PDA and VSD
like our study. The frequency of acyanotic CHD is 96.2%,
and the rate of consultation due to cyanosis is 6.6% in the
literature.* In our study, the frequency of congenital
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cyanotic CHD was found to be 1.26 %. Shah et al.® stated
the rate of acyanotic CHD to be 69%, and that of cyanotic
31% similar with the study of Aydogdu et al.'’” The
frequency of cyanotic CHD was 3.8%, and HLHS had the
highest ratioin the study of Karapinarl et al.* In the
studies of Ekici et al.'8, and Giirakan et al.'°transposition
of great arteries was declared more frequently than
other cyanotic diseases. In the study of Simsek et al.%, the
frequency of cyanotic CHD was 9.4%, while in our study,
the frequency of cyanotic CHD was 1.26%. This difference
can be attributed to the lack of a cardiovascular surgery

clinic in our hospital and referring the patients requiring
surgery to other institutions. Also the patient population
in the intensive care unit was more likely to have
respiratory distress, jaundice, prematurity and metabolic
or genetic disorders. Therefore, the patients with
antenatal or postnatal diagnosis of CHD requiring
intervention or surgery were transported to other
hospitals. Cyanotic CHD included HLHS, TGA, Truncus
arteriosus without a predominance of TGA.

Table 4. Distribution of the cardiac diseases according to gestational week

Gestational week 21-25 25-30 30-34 34-37 37-42 >42
(n) (n) (n) (n) (n) (n)
VSD 0 1 3 2 12 0
PDA 1 1 0 7 10 1
PS 0 1 0 0 0 0
ASD secundum 0 3 1 6 13 1
HLHS 0 0 0 1 0 0
TGA 0 0 0 0 1 0
Truncus arteriosus 0 0 1 0 0 0
HCMmP 0 0 0 1 0 0
PPS 0 0 0 1 0 1
PHT 0 0 1 0 0 0
AC 0 0 0 0 1 0
AA dilatation 0 0 1 0 0 0
Coronary artery fistula 0 0 0 0 1 0
BAV 0 0 0 0 1 0
Septal Hypertrophy 0 0 0 1 0 0

AA: Ascending aorta, AC: Aortic coarctation, ASD: Atrial septal defect, BAV: Bicuspid aortic valve, HCMP: Hypertrophic
cardiomyopathy, HLHS: Hypoplastic left heart syndrome, PDA: Patent ductus arteriosus, PPS: Peripheral pulmonary
stenosis, PS: Pulmonary stenosis, TGA: Transposition of great arteries, VSD: Ventricular septal defect

Mortality rates in cases with congenital heart disease
vary according to different hospitals. The most common
causes of death were recorded as heart failure, sepsis
and pneumonia.l*!3 Karapinarl et al.* stated that the
most common causes of death were sepsis, cardiac
causes, disseminated intravascular coagulation, and
metabolic crisis. The mortality rates in the study of Tokel
et al.?® was 23.6%. The high mortality rates in the study
of Tokel et al.?’ were attributed to the fact that pediatric
cardiac operations and interventions were performed
with a high frequency in their hospital. Karapinarl et al.*
reported that the mortality rates of CHD in their study
was 6.8%. Cardiac causes included septic myocarditis,
arrhythmia, pulmonary hypertension, heart failure.
Prematurity, chromosomal or extracardiac anomalies,
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and complications related to ventilatory treatment also
played important role in the mortality. In our study, the
mortality rate was 4.4%. The reasons for mortality were
sepsis, heart failure and the secondary problems related
with prematurity. The relatively low rate of mortality in
our study can be associated with the absence of a
cardiovascular surgery clinic, therefore referring the
patients with antenatally and postnatally diagnosed
important CHD to other hospitals.

Development of CHD is related with some environmental
and maternal factors.?! Asymmetric septal hypertrophy,
VSD, ASD, PDA can be present in the babies of diabetic
mothers. Consanguinity in the family and family history
of CHD also increase the risk for CHD.*® Consanguinity in
the family was found at a rate of 15.3% in the literature.®
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Ertiirtk et al.> declared familial consanguinity with a rate
of 15.3%. Down syndrome is highly associated with CHD
with a ratio of 50%.2! Reinhold et al.?? stated that Down
syndrome had a ratio of 1.4% among the patients with
CHD. Atrioventricular canal defect, VSD, ASD are
frequently detected in patients with Down syndrome.*®
In the studies conducted, presence of CHD in the family
was found at a rate of 3.6-4.3%.° In our study, the ratio of
diabetic mother’s babies was 3.8%, familial CHD was
2.1%, familial consanguinity was 4.2%, and Down
syndrome was 0.8%. 4 of the patients with family
consanguinity include ASD or VSD.

Congenital heart diseases are quite common in
newborns. Acyanotic congenital heart diseases are more
frequent than the others. Cardiac evaluation is requested
more frequently in the patients with respiratory
problems, while the rate of CHD is higher in the patients
who were evaluated for cyanosis and murmur. Diagnosis
of CHD in the neonatal period is more difficult due to
hemodynamic differences, but early diagnosis and
treatment are important, therefore evaluation with
echocardiography has become the gold standard method
for this purpose.
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