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Congenital heart defects (CHDs) are very common defects in fetuses and in children. The
prevalence of CHDs varies from 6 to 10 per 1000 live births. 35% of CHDs are critical CHDs.
Neonates born with critical CHDs often need to be treated immediately after birth: some of
them need some medication, the others need to be treated by cardiac catheterization or by
surgery. To be prepared to take care of such patients soon after birth, we need to diagnose
critical CHDs prenatally.

In the Czech Republic, the nationwide prenatal cardiac screening program during the second
trimester was introduced in 1986. This Habilitation Thesis is divided into 7 parts. After the
introduction, the second part is focused on the organization and the results of the second
trimester screening program in Czechoslovakia (later in the Czech Republic) from 1986. This
part of the Habilitation Thesis also deals with first-trimester screening, and with the difficulties
and limitations of screening during the first trimester.

The third part of the Thesis focuses on left heart lesions, severe CHDs, which can be detected
by screening — aortic stenosis (AS), hypoplastic left heart syndrome (HLHS), and coarctation
of the aorta (COA). Possible fetal interventions in this group of fetal patients are presented as
well. Very rare congenital heart abnormalities are discussed in the fourth part of the Thesis,
congenital complete heart block in the fifth part, and associated genetic abnormalities in the
sixth part.

The main aim of the study was to assess the impact of first trimester screening on the spectrum
of CHDs and the outcomes of fetuses with CHD later in pregnancy. The first trimester
ultrasound screening program was implemented in the Southern Moravia region in most fetal
medical centres by 2003. The spectrum of CHDs, associated comorbidities and outcome of
fetuses, either diagnosed with CHD in the first or only in the second trimester in the South
Moravian region of the Czech Republic, were compared retrospectively from 2007 to 2013.
Fetuses diagnosed with CHD between 2007 and 2013 in the second trimester were also
compared with fetuses diagnosed with CHD in the second trimester between 1996 to 2001,
the period before first-trimester screening was introduced.

Our results confirmed the significant impact of first-trimester screening on the spectrum of
CHDs later in pregnancy and on the outcomes of pregnancies with a CHD, in that more severe
forms of cardiac abnormalities and higher comorbidities resulted in an increase in early

termination of first-trimester pregnancies. In the second trimester, less severe forms of cardiac
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abnormalities were diagnosed. These fetuses had better postnatal outcomes because of more

frequent biventricular circulation and fewer associated comorbidities.

This Habilitation Thesis is designed as a commented collection of publications with the

candidate being either the main author of five manuscripts, (in one case, the publication has

two main authors who contributed equally), or the co-author significantly contributing to twelve

manuscripts. All manuscripts were published in their final version in the relevant medical

journals or books. International medical journals where the manuscripts were published had

an impact factor>18 in one case, IF>14 in two cases, IF>5 in three cases, and IF from 1.43 to

4.7 in four cases.
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