
Congenital heart defects (CHD) are the most com-

mon congenital malformations diagnosed during

the early neonatal period. However, in some cases

the first presentation of CHD is 2–3 weeks later,

after the discharge from hospital, in the emergency

department or at autopsy (Kuehl et al. 1999).

The prevalence of CHD is estimated at 8–12 births

per 1000 live births. Although after incorporation

of small muscular ventricular septal defects

(sometimes detected only in echocardiography)

the prevalence of CHD could be increased up to

73/1000, the number of critical CHD remains sta-

ble and accounts for ca. 1.3–2.8/1000 live births

(Hoffman et al. 2002).

Among several systems of reporting the preva-

lence of congenital malformations in Poland,

the most powerful source of information is

the Polish Registry of Congenital Malformations

(PRCM), established in 1997 and incorporated

into Eurocat in 2001. The Podkarpacie province

joined the PRCM in 2002.

In this paper we have tried: (1) to evaluate

the trends of prevalence of critical CHD in

the Podkarpacie province in 2002–2004, basing on

the data from the PRCM; (2) to identify the factors

influencing early detection of CHD in the popula-

tion of newborns; and (3) to analyse mortality rate

due to critical CHD in the study population.
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Abstract. This paper presents results of data collection regarding congenital heart defects (CHD) for the Polish

Registry of Congenital Malformations (PRCM) from the Podkarpacie province in 2002–2004. Routine methods

(fetal echocardiography, clinical examination) and recently also unique methods (screening echocardiography

and pulse oximetry) were used for early detection of critical cardiac malformations. Critical CHD were detected

there in 107 newborns in 2002–2004, so the mean prevalence reached 1.71/1000. Within this group, death rate de-

creased from 8 deaths in 2002 to 2 deaths in 2004, mainly thanks to improved detection and treatment of CHD.
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The Podkarpacie province in south-eastern Po-

land is inhabited by ca. 2.3 million people and

is one of 16 Polish provinces. There are 23 neona-

tal wards in the area. The number of deliveries per

year (ca. 20 000) and of early infant deaths are

close to the average values for the Polish popula-

tion. In the province, 62 365 deliveries were re-

corded between the years 2002 and 2004: 21 313

in 2002, 20 519 in 2003, and 20 533 in 2004.

The group of 107 newborns with critical CHD

born in the Podkarpacie province in 2002–2004,

based on PRCM, has been analysed.

Classification of critical CHD was referred to

the paper by Pradat et al. (2003) who defined se-

vere CHD as the following 12 malformations:

hypoplastic left heart syndrome (HLHS), single ven-

tricle (SV), tricuspid valve atresia (TA), common

truncus (TAC), pulmonary atresia without ventricu-

lar septal defect (PA/IVS), d-transposition of the

great vessels (d-TGA), double outlet right ventricle

(DORV), atrioventricular septal defect (AVSD), to-

tal anomalous pulmonary venous return (TAPVR),

tetralogy of Fallot (TOF), Ebstein’s anomaly and in-

terrupted aortic arch (IAA). We have also added to

this group critical coarctation of the aorta (CoA)

which hemodynamically resembles interrupted

aortic arch in the neonatal period.

The detailed description of the PRCM report-

ing system has been presented recently (Latos-

Bieleñska and Materna-Kiryluk 2005).

The prevalence of CHD in Poland was

6.38/1000 in the year 2002, 5.63/1000 in 2003 and

5.59/1000 in 2004 (on average 5.87/1000 in 2002–

2004), while the corresponding data in the Podkar-

pacie province were higher: 10.51/1000 in 2002,

8.67/1000 in 2003 and 9.79/1000 in 2004 (on aver-

age 9.66/1000 in 2002–2004). In this province,

there were 45 newborns (2.11/1000) with critical

CHD in 2002, 27 (1.31/1000) in 2003, and 35

(1.70/1000) in 2004 (on average 1.71/1000

in 2002–2004). Data on the newborns’ gender,

gestational age, birth weight and family details are

presented in Table 1.
We also evaluated methods of early detection

of CHD, i.e. fetal echocardiography, routine clini-
cal examination in the nursery, screening
echocardiography (performed in 2004 in the new-
borns born in 2 hospitals in Rzeszów representing
tertiary care) and screening pulse oximetry
(the test performed in the asymptomatic newborns
on the right foot by nursing staff before the dis-
charge from hospital and the functional oxygen
saturation cut-off value below 95% implied fur-
ther evaluation by echocardiography).

The prenatal detection rate of critical CHD
was low in the year 2002 (4 cases: 2 × TOF, TA,
AVSD) and 2003 (2 cases: SV, Ebstein’s anom-
aly), but markedly increased in 2004 (7 cases:
HLHS, SA, TA, heterotaxy syndrome, 2 × TOF,
DORV), which comprised 8.8%, 7.4 % and 20%
of all detected cases with critical CHD in those
years, respectively.

Routine clinical examination helped to detect

the majority of newborns with critical CHD during

the first postpartum days in the neonatal ward.

The time of diagnosis was on average 1–2 days for

lesions with duct-dependent pulmonary circula-

tion (TOF, PA), and lesions with blood mixing

(TGA), but postponed until 5–10th day for defects
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Table 1. Analysis of demographic and family-related factors in newborns with critical congenital heart defects

(CHD) (107 cases in 2002–2004, Podkarpacie province)

Gender of newborns with critical CHD
Area of mother’s resi-

dence
Family history for CHD Gestational age

male female undet. urban rural negative positive term premature

62

(57.9%)

45

(40.1%)
2

(2%)

41

(38.3%)

66

(61.7%)

97

(90.6%)

10

(9.4%)

85

(79.4)

22

(20.6)

Mother’s age
class (years)

No. of new-
borns

Father’s age class
(years)

No. of new borns Birth weight class (g) No. of newborns

15–20* 1* 15–20* 0* �500* 1*

21–25 31 21–25 14 501–1000 1

26–30 33 26–30 33 1001–1500 2

31–35 22 31–35 26 1501–2000 6

36–40 12* 36–40 11 2001–2500 9

41–45 6* 41–45 14 2500–4000 82

>45 2* >45 4 >4000 6

*unknown age in 5 fathers



with duct-dependent systemic circulation (HLHS,

SA, IAA, and particularly critical CoA). Screening

echocardiography was performed in two tertiary

hospitals. It comprised ca. 5 123 newborns in 2003

and 2004 and revealed an initially asymptomatic pa-

tient with TOF and 3 other newborns with critical

non-duct-dependent CHD different from the

12 listed above, but worth mentioning due to occult

presentation in the neonatal period: 1 × cardiac tu-

mour, 1 × spongy cardiomyopathy, and 1 × Bland-

White-Garland syndrome. Screening pulse oximetry

was introduced in the Podkarpacie province in the

second half of 2003 as a pilot study. There were

2 initially asymptomatic newborns with critical

CHD (1 × CoA and 1 × TAPVR) detected only by

pulse oximetry in 2003. In 2004 (since 15th

March) screening was restarted as a program

Polkard 2003–2005 under the supervision of

Prof. Wanda Kawalec from the Children’s Memo-

rial Health Institute in Warsaw. During this pe-

riod, critical CHD were diagnosed in 4 newborns

with low leg saturation (2 × CoA, 1 × TA with

CoA, and 1 × HLHS).
Finally we attempted to estimate neonatal

death rate, based on PRCM records as well as data
from the Podkarpacie Centre of Analysis and Su-
pervision in Health Care. There were 16 deaths dur-
ing the neonatal period in the presented group:
8 in 2002 (2 × HLHS, 1 × critical SA, 1 × TAC,
1 × TOF and 3 × complex CHD), 6 in 2003
(2 × HLHS, 1× CoA, 1 × TOF, 1 × Ebstein’s anom-
aly and 1 × complex CHD) and only 2 in 2004
(1 × TOF, 1 × complex CHD). The marked de-
crease in death rate in 2004 was mostly due to im-
provement of early detection and referral
of newborns with lesions with duct-dependent
systemic circulation (Head et al. 2005).

Two main topics in the above-presented analy-

sis were concerned with improvement of early de-

tection of CHD and reporting of CHD incidence

in PRCM. We decided to focus on critical CHD

only, because minor cardiac abnormalities (mus-

cular ventricular septal defects) that could have

a tendency to disappear in late infancy ‘falsely’ in-

crease the prevalence of CHD in the neonatal pe-

riod or can be inappropriately allocated as a defect

being only a transitional adaptation to postnatal

life (patent foramen ovale, PFO, still far too often

reported as atrial septal defect, ASD, by many

neonatologists).

According to the PRCM data, the Podkarpacie

province has the highest prevalence of CHD

among the 13 Polish provinces included in the reg-

istry. There are several explanations for that fact.

There is a strict referral system and a close cooper-

ation between neonatologists from the primary

and secondary and neonatal referral centres. New-

borns with suspicion of CHD are referred predom-

inantly from the neonatal wards of primary

and secondary perinatal care to the Regional

Perinatal Centre in Rzeszów and, after the detailed

diagnostic cardiac work-up and preoperative sta-

bilization, transferred from Rzeszów to the cardiac

referral hospital. Our results regarding the preva-

lence of major critical CHD as TGA, HLHS, TA

and TOF are similar to European Eurocat data.

We have also presented several factors influencing

or coexisting with the CHD. Although beyond

the scope of this study, we also analysed the preva-

lence of non-cardiac anomalies in the study popu-

lation, which ranged from 25 to 30%, with

predominance of chromosomal aberrations, such

as Down, Edwards, Patau and Turner syndromes

or del 22q11.2. (Lin et al. 2005).

We have also presented a unique CHD detec-

tion system, where fetal diagnosis (Khoshnood

et al. 2005) and physical examination are powered

by screening echocardiography (although expen-

sive and demanding skills) and pulse oximetry (in-

expensive, non-invasive, repeatable and simple)

(Koppel et al. 2003) in order to expand the possi-

bilities of early presymptomatic detection of CHD

in the newborn. The accession of the Podkarpacie

province to the PRCM enabled us to collect

multivariate data regarding newborns with CHD

in our region. This resulted in closer surveillance

system, exchange of information, and scientific

meetings regarding CHD. However, further im-

provement in detection and PRCM reporting

of CHD is still warranted in order to increase

the quality of care on patients with cardiac malfor-

mations.
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