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ABSTRACT 
Introduction. With an estimated incidence of 6 cases to 1000 births worldwide, congenital cardiac malforma-
tions (CHM) are one of the main causes of death during the fi rst year of life. The main issues regarding CHM 
management in Romania are the lack of data that describe the true incidence on population level, lack of stan-
dardized diagnosis and CHM reporting at national level. In Romania we see only local attempts at establishing 
such a CHM registry. 
Objectives. Measuring and analysing the incidence of CHM in children within the Pediatric Cardiovascular 
center of the Emergency Cardiovascular and Transplant Institute in Targu Mures (IUBCvT) in order to determine 
de rate of enrollment, conturing the registration and follow-up form for CHM. 
Material and methods. We have conducted a retrospective, descriptive study concerning children discharged 
between 2008-2013, with a main diagnosis or comorbidity belonging to the category Q20-Q28 (Congenital 
cardiac malformations – ICD 10 AM), belonging to the Pediatric Cardiovascular center of IUBCvT. The study 
group was made up of 839 new-borns discharged from the Neonatology clinic of the Mures County Emergency 
Clinical Hospital (SCJU) and 2181 children discharged from IUBCvT. 
Results. The incidence of CHM in new-borns discharged from SCJU varied between 5.23% and 11.47%. Of the 
total 839 new-borns, 139 underwent surgery in the IUBCvT within the fi rst 30 days of life. The most frequent 
malformations found were interatrial communication (46.52%), persistent ductus arteriosus (22.10%), interven-
tricular communication (9.04%). Disease group based morbidity within the IUBCvT demonstrates the large 
share of interventricular communication (20.05%), interatrial communication (15.98%) respectively of persistent 
ductus arteriosus (13.05%). Of the 1255 children that underwent surgery, the most frequent procedures 
(17.93%) were conducted for interatrial communication. 
Conclusions. Establishing a CHM clinical registry is important for the screening, diagnosing, monitoring of 
congenital cardiac malformations as well as aiding in choosing the right treatment path.
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INTRODUCTION

Congenital heart malformations (CHM) still 
represent a challenge for the medical world, due to 
the frequency with which this pathology is seen in 
pediatrics and due to the diffi culties undergone by 
the attending physician in the mangement of these 
cases.

They detain the main part of cardiovascular pa-
thology and represent a major cause of mortality 
during childhood.

Based on epidemiological data, western coun-
tries have established that CHM are a prioritary 
problem of public health, being 25% of all malfor-
mations.

The incidence of CHM in children varies be-
tween geographical areas: Africa has the lowest 
(1.9‰ ), while Asia hold the highest (9.3‰). In Eu-
rope, the incidence of CHM has an estimated insi-
dence of 8.2‰ (1).

The last three decades have represented a sub-
stantial leap in the management of CHM, with a 
reduction of mortality by 39% in western countries 
and North America. One of the main steps that has 
lead to this decrease was the lowering of corrective 
surgery age, with the elaboration of the concept of 
critical congenital heart malformation (malforma-
tion that requires surgical or interventional sanction 
during the fi rst month of life) (2). Despite this fact, 
in the same countries, heart malformations are still 
responsible for around 30% of deaths due to mal-
formations and 5.7% of overall infant mortality, 
57% of these deaths occuring in the fi rst month of 
life (2,3). In Romania we do not hold any informa-
tion in this regard. 

By merging data published by the National 
School for Public Health, Management and Im-
provement in the Health Sector in Bucharest and 
discharges afferent to diagnosis groups characteris-
tic to CHM: F68Z (AR-DRG v.5) or F3090 ( RO 
DRG v.1), also surgery specifi c to these diagnosis 
and age group: F03Z, F04A, F04B, F05A, F05B, 
F06A, F06B, F07A, F07B, F08A, F08B, F09A, 
F09B (AR-DRG v.5), F1030, F1041, F1042, F 
1051, F1052, F1061, F1062, F1071, F1072, F1081, 
F1082, F1091, F1092 (RO DRG v.1), the incidence 
of cases discharged with CHM varied between 
9.73‰ (2008), 9.64‰ (2009), 8.11‰ (2010), 
9.58‰ (2011), 9.9‰ (2012) and 10.02‰ (2013).

MATERIALS AND METHODS

We measured CHM incidence in new-borns by 
conducting a retrospective study, as an observa-

tional epidemiological enquiry, on two groups of 
patients, by studying the clinical observation charts 
of 3070 children.

By measuring the incidence and determining the 
epidemiological characteristics of the two groups 
we determined the anual enrollement rate at neona-
tal, cardiological and cardiovascular surgery level, 
and, also, the follow-up rate needed for the initia-
tion of a Clinical Monitoring Registry.

Inclusion criteria: CHM diagnosis, either main 
or secondary at admittance. In case of two diagno-
sis meeting this criteria, the most severe one was 
chosen (3).

Exclusion criteria: diagnosis of de foramen ova-
le, prematurity associatind persistent ductur arteri-
osus, Marfan syndrome, mitral valve prolaps, con-
genital cardiomyopathies and arithmias.

Patient data collected in Microsoft EXCEL™ 
represented the initial database from which we ex-
tracted the specifi c information of this study. 

Research has conducted with the agreement of 
the ethics comitees of the Tg. Mures County Emer-
gency Clinical Hospital (CECH) and of the Tg. 
Mures Emergency Cardiovascular and Transplant 
Institute (IUBCvT). 

The fi rst part of th research was carried out by 
analysing clinical charts of 839 children born in the 
maternity ward of the Tg. Mures County Emergen-
cy Clinical Hospital between 2008 and 2013. 

We need to mention the the CHM diagnosis was 
set based on a protocol developed in colaboration 
with the Paediatric Cardiology Clinic of the Tg. 
Mures Emergency Cardiovascular and Transplant 
Institute (IUBCvT), which included: clinical ex-
amination, blood pressure measuring (on the right 
arm) by vital signs monitor, cutaneous oxygen sat-
uration (right arm and left foot) by pulsoxymeter 
attached to the same previous monitor, 12 way 
ECG and echocardiography (5).

The analisys of the clinical profi le of the CHM 
child, by type and severity of the heart defect, with 
the highlighting of those surgically corrected, ap-
preciation of follow-up by rate of readmittance, 
was also done through a retrospective study, a de-
scriptive epidemiological enquiry, on a second 
group of 2181 children with CHM, hospitalized be-
tween 2008-2013, îin the Paediatric Cardiology 
and Paediatric Cardiovascular surgery departments 
of IUBCvT, based on the analisys of the 4423 clini-
cal observation charts of the subjects.

RESULTS

During 2008-2013, CHM incidence within the 
Neonatology clinic varied between 5,23% (2008),   
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7.32% (2009), 11.47‰ (2010), 7.11% (2011), 7.18% 
(2012) and 7.47% (2013). 

Gender distribution was 51% males and 49% fe-
males. 

Distribution by different CHM was as follows: 
473 with a diagnosis of Q21.1 (atrial septal defect), 
94-Q21.0 (ventricular septal defect), 82-Q25.0 
(persistent ductus arteriosus), 59-Q20.0 (common 
arterial trunk), 19-Q20.3 (discordant atrio-ventric-
ular communication), followed by other CHM di-
agnosis (Table 1).

TABLE 1. Dis  tribution by different congenital heart 
malformations
Diagnosis 
code 
ICD 10 AM

Diagnosis name No. of 
cases

Q21.1 Atrial septal defect 473

Q21.0 Ventricular septal defect 94

Q25.0 Persistent ductus arteriosus 82

Q20.0 Common arterial trunk 59

Q20.3 Discordant ventrico-auricular 
communicati on

19

Q25.1 Aorti c isthmus coarctati on 14

Q22.8 Other malfomati on of the tricusp valve 11

Q21.2 Atrio-ventricular septal defects 9

Others  78

4,05% of children born with CHM between 
2008-2013, presented cyanotic cardiac disease, the 
most severe CHM (4) (Table 2).

TABLE 2. Distribution by different cyanotic heart disease
Diagnosis 
code 
ICD 10 AM

Diagnosis name No. of 
cases

Q22.0 Pulmonary valve atresia 7

Q21.9
Unspecifi ed congenital malformati on of 
a heart septum 6

Q20.4 Double ventricular orifi ce 5

Q20.8
Other congenital malformati ons of 
heart caviti es and orifi ces 5

Q25.5 Pulmonary artery atresia 5

Q26.2
Total aberrant pulmonary venous 
connecti on 5

Q25.6 Pulmonary artery stenosis 1

In the Cardiology and Cardiovascular surgery 
departments, gender distribution showed a higher 
rate of CHM in females rather than males: 1063 
(49%) to 1118 (51%).

Case distribution by main discharge diagnosis 
showed a high rate of ventricular septal defects 
(19.3%), atrial septal defects (18.75%) and tetralo-
gy of Fallot (11.55%) (Table 3)

TABLE 3. Distribution of different congenital heart 
malformations 
Diagnosis 
code
ICD 10 AM

Diagnosis name No. of 
cases

Q21.0 Ventricular septal defect 421
Q21.1 Atrial septal defect 409
Q21.3 Tetralogy of Fallot 252
Q21.2 Atrio-ventricular septal defect 146
Q25.0 Persistent ductus arteriosus 139
Q25.1 Aorti c isthmus coarctati on 109
Q20.3 Discordant ventrico-auricular 

communicati on
97

Q20.1 Double orifi ce of the right ventricle 80
Q23.0 Congenital aorti c valve stenosis 74
Q22.1 Congenital pulmonary valve stenosis 66
Q20.4 Double ventricular orifi ce 45
Q23.1 Congenital aorti c valve insuffi  eciency 29
Q20.5 Discordant atrioventricular 

communicati on
28

Q22.4 Congenital tricusp valve stenosis 26
Q20.0 Common arterial trunk 24
Others 236

Of the 2181 treated cases, 472 (21,64%) repre-
sent cyanotic CHM.

In the perspective of age group distribution, we 
noticed a high number of admittances for patients 
under 1 year of age (843), with a decreasing ten-
dency towards older age groups, 6-10 yo age group 
being almost half (379) (Fig. 1).

FIGURE 1. Age group distribution of CHM patients

In the IUBCvT study group, 1302 patients were 
admitted a single time, 513 were readmitted once 
and 366 were admitted multiple times. 

Of the 2181 patients, 66 died, 20 in the fi rst 
month (30%), 51 by the age of 1 year (77%), 12 
between 1 and 2 yo (18%) and 10 over 2 yo (15%).

975 patients of the total CHM group underwent 
adequate corective or palliative surgery: 928 pa-
tients underwent a single surgery, 39 two and 8 
were operated on 3 times.
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Of the 21 children operated right after birth, 12 
were diagnosed with cyanotic CHM (57%) Of the 
children that underwent surgery immediately after 
birthm 6 died, 3 with a diagnosis of Discordant 
ventriculo-auricular communication, 2 with Aortic 
isthmus coarctation and one due to Pulmonary ar-
tery stenosis. 

27.33% of surgery performed was done for pati-
ents under the age od 1 year,14.91% between 1-2 
yo 8.3% between 2-3 yo and the rest of 49.57% for 
ages over 3 years.

 The main CHM for which surgery was prefor-
med indicate the preponderance of corrective tech-
niques for atrial septal defect (14.66%), ventricular 
septal defect (14.08%) and tetralogy of Fallot 
(11.94%) (Table 4).

TABLE 4. Distribution of CHM by surgery performed
Diagnosis 
code
ICD 10 AM

Diagnosis name No. of 
cases

Percentage

Q21.1 Atrial septal defect 151 14.66%
Q21.0 Ventricular septal defect 145 14.08%
Q21.3 Tetralogy of Fallot 123 11.94%
Q25.0 Persistent ductus arteriosus 86 8.35%
Q25.1 Aorti c isthmus coarctati on 82 7.96%
Q20.3 Discordant ventriculo-

auricular communicati on
81 7.86%

Q21.2 Atrio-ventricular septal 
defect

72 6.99%

Q20.1 Double orifi ce of the right 
ventricle

49 4.76%

Q23.0 Congenital aorti c valve 
stenosis

34 3.30%

Q20.4 Double ventricular orifi ce 23 2.23%
Q22.1 Congenital pulmonary valve 

stenosis
20 1.94%

Q22.4 Congenital tricusp valve 
stenosis

18 1.75%

Q22.0 Pulmonary valve atresia 16 1.55%
Q20.5 Discordant atrioventriculara 

communicati on
15 1.46%

Q25.6 Pulmonary artery stenosis 13 1.26%
Others 92 10.00%

Of the total surgery performed 157 were for cya-
notic congenital disease (15.39%). Out of the 975 
operated on, 58 died, the survival rate being 94%. 
43 deaths occured in the fi rst year of life (76%), 8 
in the second year of life (14%) and 7 at ages rang-
ing 2-11 yo (12%). 44% of the causes of death are 
represented by cyanotic CHM. 

DISCUSSIONS

Congenital heart malformations, the main cause 
of death in the fi rst year of life, represent a main 

issue of public health. They are responsible for 
6-10% of the total of 20-40% of infant deaths due 
to congenital malformations (3).

The correct diagnosis and timely surgical treat-
ment represent the only chance of life for these 
children.

In Romania, a National Clinical Registry for the 
Monitoring of CHM does not exist, thus the spe-
cifi c mortality and morbidity of these affections 
cannot be correctly estimated nor the impact on 
childrens’ health (5).

The incidence of congenital malformations, at 
national level, ranges between 8.1‰ and 10.2‰ of 
live births, different than data found in published 
literatue, possibly due to diagnosis protocol and 
methods (unavailable echocardiography, impossi-
bility or limitation of adressing a paediatric cardiol-
ogy center) and the tendency of over-coding the 
discharge diagnosis.

The incidence of CHM in the fi rst group ranged 
between 3.4‰ and 7.43‰ of live births, similar to 
data found in literature, that being between 6-8‰ 
of live births.

We appreciate that CHM rates discharged from 
the neonatal ward of the CECH are due to the high 
adressability of the UGON level III maternity ward, 
integral part of the Paediatric Cardiovascular Center 
(PCC) of the IUBCvT and do not indicate a real in-
cidence of CHM, but can be orientating towards the 
nubmer ot enrollments in the Clinical Monitoring of 
CHM in children Registry (5) at neonatal level.

The most frequent CHM are in over 50% of ca-
ses ventricular and atrial septal defects, data con-
curring with those of the EUROCAT statistics (6), 
cyanotic CHM with a percentage of 4.05%, being 
considered fi rst in order of gravity (4).

Critical heart malfomations, defi ned as those 
cardiopathies that require surgical intervention by 
classic methods in the fi rst year of life, represented 
27.33%; this percentage is similar to those found in 
literature, which aproximate critical forms at 25% 
of all CHM. 

The most numerous CHM in the studied group 
were those noncyanotic, 78.36%, followed by cya-
notic malformations (21.64%).

Prevalenţa MCC pe tipuri de afecţiuni,arată o 
pondere crescută a cazurilor cu Defect septal ven-
tricular (19,3%), Defect septal ventricular (18.75%) 
respectiv Tetralogie Fallot (11.55%) indicând de-
fectul septal ventricular ca cea mai frecventă afec-
ţiune, în concordanţă cu studiile vizând prevalenţa 
MCC în Atlanta, SUA (7.8).

40% of children admitted to IUBCvT underwent 
surgery. CHM for which surgery was performed 
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were mostly atrial septal defect (14.66%), ventricu-
lar septal defect (14.08%) and tetralogy of Fallot 
(11.94%), similar to data obtained in Belgium by a 
study on CHM prevalence on 111.224 new-borns. 
This study indicates a death rate of 4% consecutive 
to surgery, with a high rate of interventions for uni-
ventricular heart, tetralogy of Fallot, common arte-
rial dukt and transposition of greater vessels. Of the 
total of surgically treated affl ictions, 157 were cya-
notic (15.39%).

58 of the 975 patiens died, the survival rate be-
ing 94%. 43 deaths occured in the fi rst year of life 
(76%), 8 in the second year of life (14%) and 7 at 
ages ranging 2-11 yo (12%). 44% of the causes of 
death are represented by cyanotic CHM. 

CONCLUSIONS

Measuring CHM incidence and prevalence in 
children, respectively the effi cacy and effective-

ness of diagnosis and therapeutic methods, repre-
sent the fi rst steps in conturing and structuring a 
National CHM Monitoring Registry. 

Presently, in Romania, there are no records of a 
National CHM Registry for the paediatric populati-
on (0-18 yo) and, in consequence, we cannot objec-
tively estimate the scale and impact of this patho-
logy over infant morbidity and mortality indicators, 
although there have been previous attempts in this 
respect. 

The study allowed for an estimate of the pro-
spective study cohort which will initiate the CHM 
Clinical Monitoring Registry: an approximate 
enrollment rate of 130 cases per year at neonatal 
level, respectively one of 300 cases per year at pa-
ediatric cardiology and cardiovascular surgery le-
vel. 
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