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Importance of CHD

• Major CHD: Lethal

Requiring intervention

• > 20% of prenatal deaths resulting from 
congenital malformation

• > 50% of deaths from lethal 
malformations during childhood 

Young ID, Clarke M. Br Med J 1987; 295: 89-91.

• Major CHD: 38.8%, Minor CHD:20.8%

• Major CHD: 23 %

Eurofetus Study. Am J Obstet Gynecol 1999
Bull C. Lancet 1999

Prenatal detection rate of 
CHD

Does Prenatal Detection of Heart Defects 
Make a Difference?

• Helps for diagnosis of genetic disorders

• Provides the option of termination or in 
utero treatment

• May improve neonatal mortality and 
surgical outcome in specific cardiac 
anomalies such as TGA & HLHS
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• Better understanding of the underlying 
pathology of cardiac defects

• Increased identification of fetuses with 
CHD

The knowledge of prevalance of CHD 
would help for:

Etiology of Congenital Heart Disease 
(CHD)

Cause Percent

Primary genetic causes 

Chromosome abnormalities

Monogenic defects 

8-10

3-5

Primary exogenous factors 

Infections (e.g. rubella)

Others (teratogenic effects, 
maternal illness) 

1

1

Multifactorial inheritance 85

Incidence of CHD

• In liveborn infants: 4-8 per 1000

• In stillborn infants: 10 x  live births

• True incidence among fetuses is difficult to 
evaluate

Hunter S et al. Heart 2000

Young ID, Clarke M. Br Med J 1987

Baltimore-Washington Infant 
study between 1981 and 1989

• 60% of cases with CHD diagnosed by 
4 weeks of age

• 80% by 12 weeks

• 90% by 24 weeks 
Perry LW et al. In: Epidemiology of Congenital Heart Disease. C Ferenz, JD Rubin, CA Loffredo, CA
Magee, eds. The Baltimore-Washington Infant Study 1981-1989. Perspectives in pediatric
cardiology. 1993; 4: 33-62.
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The reported incidence rate 
per 1000 liveborn infants:

• 3.3 at birth

4.0 at the end of 1st week of neonatal life

5.2 by the end of 1st month

• 7.8 by the end of the first year

True incidence of CHD: ???

• Need for a medical system:

Pediatric cardiologists or 
obstetricians can diagnose CHD 
accurately

Whole population can reach 
these cardiologists easily

The barriers for ascertainment of the 

disease to be incomplete:

• Some CHD causes death in the first few 
days of life after birth

• Children with very mild lesions such as 
minimal PS or ASD / VSD might never be 
diagnosed

Other barriers
1) An unknown number of maturational 

disorders such as PDA might be included 
in any published series

2) Many serious forms of CHD are now 
detected by fetal ECHO and these 
parents might choose to abort these 
fetuses
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3) The incidence of CHD depends upon 
how many of asypmtomatic tiny muscular 
VSDs are included in the series

• If included, CHD incidence: 4-5%

• If not: 1%

Prevalance for major CHD: 4.3 / 1000 
pregnancies

Single center study that included:

 Pathologic examinations
 Neonatal echocardiography
 Long term paediatric follow-up 

• Prevalance for major CHD: 2.1 / 1000 
pregnancies

 Underreporting of fetal       
diagnosis & necropsy 
results

Bull C. Lancet 1999

Incidence of  CHD in liveborn children

Lesion Median percentage of all CHD

VSD 32.4

PDA 7.1

ASD 7.8

AVSD 3.7

Pulmonary stenosis 7.0

Aortic stenosis 4.1

Coarctation of aorta 5.0

Transposition of great arteries 4.5

Tetralogy of Fallot 5.1

Truncus arteriosus 1.4

Hypoplastic left heart 2.8

Hypoplastic right heart 2.2

Double inlet left ventricle 1.4

Double outlet right ventricle 1.2

Total anomalous pulmonary venous connection 1.0

Miscellanous 11.6
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MOST COMMON DEFECT:  VSD

The most frequent cardiac defect BOTH in 
necropsy studies of live births and 
stillbirths

Isolated or associated with other CHD

• The spectrum and frequency of the 
individual lesions differ between necropsy 
studies and liveborn series

• Severe heart defects which are usually 
lethal are more commonly found in 
necropsy studies 

PREVALANCE OF CHD IN 
RISK GROUPS
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Suspected Cardiac Defect

• The highest risk factor 
for diagnosing CHD

• FETAL RISK: 50-70%

• “Routine prenatal 
screening for major 
CHD can be highly 
effective in low risk 
population”

Gembruch U et al. 1997

Carvalho JS et al. 2002

Echogenic Focus & CHD

Wax J et al. Obstetrical & 
Gynecological Survey 2000.
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Increased NT

• Increased NT above the 99th centile should 
mandate referral for detailed fetal ECHO

• FETAL RISK: 5%

Extracardiac anomaly

• FETAL RISK: 13-14%

• AVSD, ToF are more frequently 
associated with extracardiac anomalies 
than other CHD
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Tennstedt C et al. Heart 1999

AbN Fetal Karyotype

The risk of chromosomal 
abnormality in a fetus with CHD

• 16%: Allan et al

• 32%: Copel et al

• 22%: Chaoui et al

• 28%: Gembruch et al

• 29%: Körner et al

Frequency of chromosomal anomalies 

associated in single types of CHD
Type of CHD Chromosomal anomaly (%)

AVSD* 35 - 47

VSD* 37 - 48

ASD 3

ToF* 27

DORV* 12 - 45

HLH 4

Truncus arteriosus* 14 - 29

TGA 3

CoA* 21 - 29

Tricuspid atresia 2 - 9

Ebstein’s anomaly 5 - 6

Aortic stenosis 0.2 - 17

Pulmonary stenosis/atresia 4 - 5
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Karyotype Associated CHD Risk 
(%)

Trisomy 21 AVSD, VSD, ASD, ToF, CoA 50%

Trisomy 18 VSD,ToF,DORV, 
AVSD,BiAv,AS,BiPv,

PS,HLH

99

Trisomy 13 VSD,ASD,HLH,ToF 90

Partial trisomy 
22

TAPVC, VSD,ASD 40

Triploidy VSD 60

Turner syndr. CoA,AS,HLH,ASD 30-40

Monosomy 
22q11

VSD,ToF,DORV,TAC,CoA,

IAA

85-95

• AVSD & VSD: 76%

• ToF & DORV: 7%

• CoA: 2%

Paladini D et al. Ultrasound Obstet Gynecol 2000

Incidence of CHD: 50-56%

Trisomy 21: Atrioventricular septal 
defect

45,XO: Coarctation of Aorta

22q11 deletion: Conotruncal 
Abnormalities

FETAL 
ARRYTHMIAS

CHD may be present in:

• 30-50 % of cases with complete AV block

• 2-5% of cases with tachyarrythmias
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FAMILY HISTORY & CHD

• The most common indication for fetal ECHO

FETAL RISK:

• 2% if one previous child affected

• 10% if two previous siblings affected

• 4% if maternal CHD

• 2% if paternal CHD

Some lesions:

• Left heart obstructive lesions

• Heterotaxy syndromes

have a slightly higher recurrence rate than 
other CHD

Allan LD et al. Am J Cardiol 1986

Teratogen 
exposure

• Risk increases when exposed 
between 6-8 weeks of pregnancy

• FETAL RISK: 2-3%

• Alcohol, AEDs, Lithium, Retinoic acid
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Maternal Diseases & CHD

• Good periconceptional metabolic control might 
decrease the risk to near the level of N 
population

• Maternal DM ~ Conotruncal lesions

In poor metabolic control, FETAL RISK:

• 4-6% in IDDM
• 14% in PKU

Shields LF et al.  Obstet Gynecol 1993 Thank you for your attention…


