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ABSTRACT

Introduction: Congenital heart defects (CHD) are among the most common congenital diseases with great impact in infant morbid-
ity and mortality; however, their real incidence in our country is unknown. The Ministry of Health created the National Congenital 
Heart Defects Program to contribute to the reduction of infant mortality for this cause. Therefore, determining the incidence and 
the relative frequency of CHD at the Hospital Materno Infantil Ramón Sardá, a public tertiary institution specialized in high risk 
pregnancies and congenital defects would provide information to the Program.
Objectives: 1) To determine the incidence and relative frequency of CHD of life birth (LB) at the Hospital Materno Infantil Ramón 
Sardá in the beginning of the PNCC program. 2) To evaluate the association with other congenital defects. 3) To analyze the distri-
bution of CHD by sex.
Methods: The study has a descriptive, observational and retrospective design. The digital clinical records of 1,161 LB with confirmed 
diagnosis of CHD from the Section of Pediatric Cardiology, Hospital Materno Infantil Ramón Sardá, between January 1, 1998 and 
December 31, 2011, evaluated during hospitalization and follow-up at the outpatient clinic, were analyzed. 
Congenital heart defects were classified based on their severity according to the meta-analysis published by Hoffman and Kaplan in 
USA assessing their incidence and relative frequency.
Categorical data are presented as number of absolute cases and percentage.
Results: From a total of 92,725 LB during the study period, CHD were present in 1,161 of cases (12.5/1000). After excluding small 
muscular ventricular septal defects, the incidence decreased to 7/1000 LB.
The incidence of moderate and severe CHD was 44% (3 to 3.5/1000).
Ventricular septal defects were the most common CHD.
Conclusion: Despite being a tertiary center for high risk pregnancy and congenital defects, the incidence of CHD determined at the 
Hospital Materno Infantil Ramón Sardá is similar to the one published worldwide.
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RESUMEN

Introducción: Las cardiopatías congénitas (CC) se encuentran entre las malformaciones más frecuentes con gran impacto en la 
morbimortalidad pediátrica; no obstante, su incidencia real en nuestro país se desconoce. El Ministerio de Salud creó el Programa 
Nacional de Cardiopatías Congénitas con el propósito de contribuir a la disminución de la mortalidad infantil por esta causa, por lo 
que conocer la incidencia y la frecuencia relativa de las CC en una institución pública de referencia y derivación de embarazos de alto 
riesgo y malformaciones congénitas, como es el caso del Hospital Materno Infantil Ramón Sardá, constituiría un aporte al accionar 
del Programa.
Objetivos: 1) Conocer la incidencia y la frecuencia relativa de las CC de los recién nacidos (RN) vivos en el Hospital Materno Infantil 
Ramón Sardá en los inicios del PNCC. 2) Evaluar la asociación con otras malformaciones congénitas. 3) Analizar la distribución de 
las cardiopatías congénitas por sexo.
Material y métodos: Estudio de diseño descriptivo retrospectivo observacional. Se analizaron las historias clínicas de 1.161 RN 
vivos con diagnóstico confirmado de CC, registrados en la base de datos computarizada del Sector Cardiología Infantil del Hospital 
Materno Infantil Ramón Sardá entre el 1 de enero de 1998 y el 31 de diciembre de 2011, evaluados durante su internación y posterior 
seguimiento por consultorios externos.
Se analizaron la incidencia y la frecuencia relativa de las CC, las cuales se clasificaron según criterios de gravedad, de acuerdo con el 
metaanálisis publicado por Hoffman y Kaplan en los Estados Unidos.
Los datos categóricos se presentan en número de casos absolutos y porcentaje.
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INTRODUCTION 
Congenital heart defects (CHD) are the most common 
congenital diseases with great impact in neonatal and 
pediatric morbidity and mortality.

The real incidence of CHD in our country is un-
known. The available data comes from foreign pub-
lications, which estimated that the incidence of CHD 
is 8 per 1,000 live births (LB), ranging from 2 to 50 
per 1,000 LB. If this number is related with the birth 
rate (approximately 750,000 per year) in our country, 
about 6,100 infants are born with a congenital heart 
defect. Of these, 70% need surgery: 50% are high-com-
plexity defects and 25% should be operated on within 
the first 28 days of life.

In 2010, The National Ministry of Health created 
the National Congenital Heart Defects Program (Pro-
grama Nacional de Cardiopatías Congénitas, PNCC) 
and the National Registry of Congenital Heart De-
fects to reduce infant mortality related with these 
heart diseases.

This study was performed between January 1, 
1998 and December 31, 2011, to evaluate the still 
unknown incidence and relative frequency of CHD 
in LB at the Hospital Materno Infantil Ramón Sardá 
(HMIRS), a public tertiary care center specialized in 
high-risk pregnancies and congenital defects, with the 
aim of providing information to optimize health care 
programs.

METHODS 

Population
Hospital Materno Infantil Ramón Sardá is a public tertiary 
care center specialized in high risk pregnancies with prena-
tal diagnosis of congenital defects, taking care of women at-
tending the outpatient clinic and those nationwide referred 
to this hospital.  

A retrospective observational analysis of 1,161 digital 
clinical LB records with confirmed diagnosis of CHD ob-

tained between January 1, 1998 and December 31, 2011 
from the HMIRS Section of Pediatric Cardiology, was per-
formed. The infants had been evaluated during hospitaliza-
tion and in subsequent follow-up at the outpatient clinic.

Stillbirths were excluded due to lack of data. Asymp-
tomatic patent ductus arteriosus (PDA) in premature LB 
and full term LB < 1 month, cardiomyopathies including 
those in infants of diabetic mothers, patent foramen ovale  
< 5 mm, heart rhythm disturbances, temporary pulmonary 
branch stenosis and cardiac neoplasms were also excluded.

A consecutive sample was obtained from the clinical re-
cord data of all the LB with a diagnosis of CHD, confirmed 
by a pediatric cardiologist with clinical examination, electro-
cardiogram, chest x-ray and color-Doppler echocardiography.

The incidence and the relative frequency of CHD were 
analyzed. The incidence was calculated from the total num-
ber of cases with CHD recorded at the HMIRS per total 
number of LB during the period 1998-2011. The relative fre-
quency was calculated as the percentage of each CHD per 
the total number of cases studied.

Categorical data are presented as number of absolute 
cases and percentage.

Congenital heart defects were classified according to 
their clinical presentation in mild, moderate and severe 
based on the meta-analysis published by Hoffman and Ka-
plan in the USA: 

1) Mild: this is the group with the highest number of 
cases. These patients do not have symptoms, may have a soft 
murmur, and some of them present a spontaneous resolu-
tion of the defect. The inclusion of these defects has influ-
ence on the incidence of CHD. These defects include PDA, 
ventricular septal defect (VSD), atrial septal defect (ASD) 
and mild pulmonary stenosis (PS).

2) Moderate: many of these patients do not have symp-
toms and the diagnosis arises during the consultation with a 
pediatric cardiologist due to suspected heart disease. These 
patients need specialized care, yet less intensive than severe 
defects: pulmonary stenosis (S), ventricular septal defect 
associated with other malformations and coarctation of the 
aorta (COAO).

3) Severe: all the patients are seriously ill during the 
neonatal period or early infancy, and many of them can die 

Abbreviations 

PA	 	 Pulmonary atresia

TVA	 	 Tricuspid valve atresia

TAPVR		 Total anomalous pulmonary venous return

CAVC		  Complete atrioventricular canal

CHD		  Congenital heart defect

ASD		  Atrial septal defect

VSD		  Ventricular septal defect

COAO	 	 Coarctation of the aorta

PDA		  Patent ductus arteriosus

DORV		  Double outlet right ventricle

AS		  Aortic stenosis

PS		  Pulmonary stenosis

HMIRS		 Hospital Materno Infantil Ramón Sardá

PNCC		  Programa Nacional de Cardiopatías Congénitas (National  

		  Congenital Heart Defects Program)

LB		  Live birth

HLHS		  Hypoplastic left heart syndrome

TA		  Truncus arteriosus

CCTGV		 Congenitally corrected transposition of the great vessels

TOF		  Tetralogy of Fallot 

CTGV		  Complete transposition of the great vessels

SV		  Single ventricle

Resultados: De un total de 92.725 RN vivos en el período estudiado, la prevalencia de CC fue de 1.161 niños (12,5/1.000). Excluyendo 
las comunicaciones interventriculares musculares pequeñas, la prevalencia disminuyó a 7/1.000 RN vivos.
La prevalencia de las CC moderadas y graves fue del 44% (3 a 3,5/1.000).
Los defectos septales interventriculares fueron las cardiopatías congénitas más frecuentemente encontradas.
Conclusión: La incidencia de CC determinada en el Hospital Materno Infantil Ramón Sardá, a pesar de tratarse de un centro de 
derivación de embarazos de alto riesgo y malformaciones congénitas, es similar a la publicada mundialmente.
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before the cardiologic diagnosis. They include: hypoplastic 
left heart syndrome (HLHS), pulmonary atresia (PA), tricus-
pid valve atresia (TVA), complete transposition of the great 
vessels (CTGV), congenitally corrected transposition of the 
great vessels (CCTGV), total anomalous pulmonary venous 
return (TAPR), tetralogy of Fallot (TOF), single ventricle 
(SV), troncus arteriosus (TA), double outlet right ventricle 
(DORV), Ebstein’s disease, sever aortic stenosis (AS) and 
complete atrioventricular canal (CAVC).

Their association with extracardiac congenital defects or 
chromosome abnormalities, distribution by sex and family 
history of CHD were recorded.

Extracardiac congenital malformations were recorded in 
the database as major or minor; the most common chromo-
some associated abnormalities and the CHD associated were 
also recorded. Chromosome abnormalities included trisomy 
21 and Edwards, Patau, Di George and Turner syndromes. 

All the patients with CHD were evaluated by the genetic 
specialist.

Ethics considerations
The protocol was reviewed and approved by the Ethical 
Board of each institution, excluding the informed consent 
form as no sensitive data or clinical follow-up were required 
(in accordance to the Habeas Data Act 23,326 on Protection 
of Personal Data.

RESULTS
Of a total of 92,725 LB between January 1, 1998 and 
December 31, 2001, 1,161 had CHD. The annual inci-
dence ranged from 7.2 per 1,000 LB to 15.7 per 1,000 
LB, representing an incidence of 12.5 per 1,000 LB 
(Figure 1).

When the diagnosis was made, LB age ranged from 
2 hours to 28 days, with a median of 14 days; gesta-
tional age was 38 weeks or more in 96% of the cases, 
and birth weight ranged between 1.6 g and 4.6 kg (me-
dian 2.8 kg)

The number of CHD in the period 1998-2011 re-
mained stable.

Figure 1 shows that the total number of CHD di-
agnosed increased twofold during the studied period 
because of small muscular VSD early diagnosis.

When small muscular VSD which present sponta-
neous closure before the first year of life were exclud-
ed, the incidence decreased to 7 per 1,000 LB with a 
range of 4.03 to 8.33 per 1,000 LB (Figure 2).

Fifty-two percent of CHD that were diagnosed dur-
ing the study period corresponded to small muscular 
VSD which close spontaneously before the first year 
of age (Figure 1).

According to the CHD classification, 58% were 
mild (636 muscular VSD and perimembranous VSD, 
33 PS and 4 PDA). The remaining 42% were moderate 
or severe, and would require surgery at some point of 
their lives.

The relative frequency of CHD per year is detailed 
in Table 1.

Among mild CHD, septal VSD was the most common 
(73.13%), followed, in order of frequency, by PS with 
4.39% and ASD with 3.36%. The most frequent moder-
ate and severe CHD were COAO (2.93%), CAVC (2.58%), 
TOF (2.33%) y and HLHS (2.07%) (see Table 1).

Male sex was slightly more frequent (52%), but this 

TOTAL CHD

CHD EXCLUDING VSD

Fig. 1. Incidence of congenital 
heart defects (CHD) per 1,000 
LB per year, between 1998 
and 2011.

Fig. 2. Total congenital heart 
defects (CHD) per year. VSD: 
Ventricular septal defect
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difference was not statistically significant (Figure 3).
Fourteen percent of LB with CHD presented major 

or minor congenital malformations or chromosome 
abnormalities.

Congenital defects included omphalocele (VSD, 
PDA, CAVC), diaphragmatic hernia (HLHS), hydro-
cephalus (VSD), esophageal atresia (VSD, PDA), and 
VACTER association (VSD, PDA).

Congenital heart defects were present in the fol-
lowing chromosome abnormalities: Down syndrome 
(PDA, VSD, ASD, CAVC), Edwards syndrome 70% 
(VSD, PDA, DORV), Patau syndrome 60% (VSD, PDA, 
CAVC), two cases of Turner syndrome (COAO) and 
one case of Noonan syndrome (PS).  

One hundred and two cases of Down syndrome 
were confirmed during the analyzed period (1%) and 
46 of them (45%) presented CHD. The most com-
mon defects were PDA (16/46), VSD (14/46) and ASD 

(8/16), followed by CAVC (6/46) and TOF (2/46).

DISCUSSION
The progress in neonatology and the higher survival 
rates in LB with congenital defects produce a greater 
impact in morbidity and mortality rates in newborns 
and infants. Congenital heart defects are associated 
with more than 50% of neonatal and pediatric morbid-
ity and mortality. (1, 2)

Congenital heart defects are defined as structural 
abnormalities of the heart or great vessels due to al-
tered embryonic development of the heart between the 
third and tenth week of pregnancy. (3) They represent 
a heterogeneous group of disorders caused by chromo-
some abnormalities, Mendelian disorders, exposure to 
teratogenic agents and unknown etiologies. It is tradi-
tionally accepted that more than 90% of CHD are due 
to multifactorial polygenic inheritance. (4, 5)

Table 1. Relative frequency of congenital heart defects per year
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VSD: Ventricular septal defect. ASD: Atrial septal defect. TOF: Tetralogy of Fallot. HLHS: Hypoplastic left heart syndrome. CTGV: Complete 
transposition of the great vessels. PDA: Patent ductus arteriousus. CAVC: Complete atrioventricular canal. TAPVR: Total anomalous pulmonary 
venous return. DORV: Double outlet right ventricle. CCTGV: Congenitally corrected transposition of the great vessels.
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Several studies about the incidence of CHD evi-
dence great variability among them. There are differ-
ent classifications and systems of CHD registry.

In a meta-analysis of 62 studies published in the 
United States from 1955 to 2002 about the incidence 
of CHD, Hoffman and Kaplan determined a variability 
of 4 to 50 per 1,000 LB, with moderate to severe CHD 
in approximately 6 per 1,000 LB. They concluded that 
the difference of the reports depended mainly on the 
number of trivial or minor heart malformations in-
cluded, on the moment the patient underwent cardio-
logical diagnosis, technological advances and the abil-
ity of the operator. (6)

In recent population studies performed in Europe, 
the incidence of CHD ranges between 3.5 and 13.7 per 
1,000 LB and in South America from 5 to 8 per 1,000 
LB, the latter being the most widely reported in series 
published in our setting. (7-9)

The incidence of mild CHD, as small muscular 
VSD, has increased over the last years, and that of the 
most severe defects has remained unchanged. (10-13)

The real incidence of CHD in our country is un-
known. The available data comes from foreign publi-
cations, which estimated that the incidence in Argen-
tina is 8 per 1,000 LB. (14) If this number is associated 
to the birth rate (approximately 750,000 per year ac-
cording to data of the Health Statistics Administra-
tion), about 6,100 infants may be born with a congeni-
tal heart defect.

Hospital Materno Infantil Ramón Sardá is, within 
the current health care system, a tertiary care center 
specialized in high-risk pregnancies with prenatal 
diagnosis of congenital defects and one of the public 
maternity hospitals with the highest number of deliv-
eries. Yet, despite the information obtained from this 
hospital may be overestimated, the incidence of CHD 
was similar to the figures known in our setting. 

Interestingly, in our population, 52% of CHD cor-
respond to small muscular VSD which close sponta-
neously before the first year of age, probably because 
newborns are evaluated in the immediate neonatal 
period, the diagnosis is more accurate, the echocardi-
ography system is more sophisticated and we have in-

corporated new professionals to the staff of cardiology. 
Small muscular VSD are the most prevalent defects in 
all the studies.

Among mild CHD, the relative frequency of ASD 
and PDA is relatively lower than the one found in oth-
er studies performed in our country. (15, 16) On the 
other hand, the incidence of moderate and severe CHD 
in our population was similar to that of other series, 4 
per 1,000 LB, 2-3 per 1,000 of which required prosta-
glandins. Complete atrioventricular canal is the most 
common of these defects, followed by TOF and HLHS. 

This is relevant because all the strategies aimed 
at reducing infant mortality related with CHD are fo-
cused on medical and surgical care in this group.

According to the information about CHD and fam-
ily history, the risk of recurrence with one child affect-
ed is 3%, 10% if the mother is affected and 2% if the 
father has a CHD. In our population, we only found 
two cases with family history.

Congenital heart defects are the most common 
congenital diseases with great impact in pediatric 
morbidity and mortality.

A review reported that the real incidence of con-
genital defects, considering those presenting later in 
life as malformations of the central nervous system, 
may be around 5%. Minor abnormalities occur in ap-
proximately 10% of newborns. About 2-3% of LB have 
at least one major abnormality that is apparent at 
birth. Some recent studies report a higher incidence 
of some congenital defects or trisomies.

In 2008, the Latin American Collaborative Study 
of Congenital Malformations (Estudio Colaborativo 
Latino Americano de Malformaciones Congénitas) 
examined congenital defects in Latin America and 
reported that 12% of CHD form part of a genetic syn-
drome or a congenital abnormality. This percentage is 
similar to the 14% of CHD associated with other con-
genital malformations or chromosome abnormalities 
in our population.

The major congenital abnormalities or trisomies 
most frequently associated with CHD are ompha-
locele, gastroschisis, diaphragmatic hernia, esophage-
al atresia, hydrocephalus, Down syndrome, Edwards 

Fig. 3. Distribution of congeni-
tal heart defects by sex.
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syndrome, Patau syndrome and Turner syndrome.
Four percent of CHD present Down syndrome. The 

frequency of CHD in Down syndrome in our institu-
tion is within the expected range (45%) and is coinci-
dental with that mentioned in the international lit-
erature (40-60%).

The most common CHD associated with Down 
syndrome are PDA, VDS and ASD, as opposed to those 
reported by Anglo-Saxon and European countries, 
where ASD, particularly CAVC, are the most common.

As in other publications, we did not find significant 
differences by sex in CHD.

The significant advances of ultrasound techniques 
achieved by the end of the seventies, and the joint 
work of the specialists in Pediatric Cardiology and 
Fetal Medicine, have made fetal echocardiography a 
routine study in specialized centers (17), allowing the 
diagnosis of CHD before birth and thus improving ne-
onatal morbidity but not mortality. The intrauterine 
diagnosis of CHD is extremely valuable, as it offers 
the couple cardiovascular genetic counseling before 
birth in order to provide information about the char-
acteristics of the disease, its outcome, the therapeutic 
possibilities, the prognosis and the risk of recurrence 
in future pregnancies.

Once the prenatal diagnosis has been made, the 
couple might choose to end the pregnancy in those 
countries where abortion is legal, or to program the 
birth in a tertiary care center with cardiovascular 
facilities for the baby in order to provide immediate 
medical care.

The option to end pregnancy as a result of a fe-
tal diagnosis of severe heart disease has altered the 
prevalence of some severe CHD. Ultrasound can be 
performed to all pregnant women, with 15% to 21% 
reduction in the prevalence of CHD (depending on the 
severity of the condition, the sensitivity and the fre-
quency of pregnancy termination).

Along with the better diagnoses made by pediatric 
ultrasound and obstetric ultrasound, it may be expect-
ed that fetal echocardiography will have a substantial 
impact on the future epidemiology of the newborn 
with CHD. (18)

For the last 10 years, the HMIRS holds a multidis-
ciplinary team of professionals to solve the demand of 
high-risk pregnancies with prenatal diagnosis of con-
genital malformations, where fetal echocardiography 
is one of the studies most commonly indicated.

CONCLUSIONS
We observed that the prevalence of CHD in HMIRS 
is similar to that described worldwide, despite it is a 
tertiary care center specialized in high risk pregnan-
cies with prenatal diagnosis of congenital defects na-
tionwide and thus the information obtained might be 
overestimated.

We consider that our study is important because 
it has the largest population studied in our setting, 
performed in one of the public maternity hospitals 
with the highest number of deliveries per year. The 
information here provided might collaborate with the 
PNCC to establish the distribution of the necessary 
resources in order to optimize the results in CHD care 
more accurately. 

We believe it necessary to keep on strengthening the 
early and prenatal diagnoses of CHD in our country.

Conflicts of interest
None declared.
(See authors’ conflicts of interest forms in the web / Supple-
mentary Material).


