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Echocardiographic Pitfalls for General Physicians in Understand-

ing Adult Congenital Heart Disease
Hyun Suk Yang

Department of Cardiovascular Medicine, Konkuk University School of Medicine, Seoul, Korea

The population of adults with congenital heart disease (CHD) is increasing not only from de novo adult diagnostic cases but also due to suc-
cessful pediatric medical and surgical interventions decades earlier. Most adults with CHD are followed-up in specialized pediatric cardiology
or adult congenital heart clinics, but it is not uncommon for such adults to be seen in general echocardiographic practice, so understanding
adult CHD in detail is becoming an essential general echo requirement. This review covers how to approach CHD in a structural manner and

the real pitfall cases we've actually met in daily practice.
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Table 1. Structural classification of congenital heart disease
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I. Normal sequence

I-1 Shunt predominant

- Atrial septal defect

- Ventricular septal defect
- AV septal defect/ Endocardial cushion defect
- Patent ductus arteriosus

|2 Obstruction predominant

« AV connection (tricuspid atresia)

- VA connection (pulmonary atresia, aortic stenosis)
- Great arteries (coarctation of the aorta, aortic atresia)
- Venous flow (total anomalous pulmonary venous return)

I-3 Anomalous valve position

- Ebstein’s anomaly

Il. Abnormal sequence

[I-1 Atria-ventricles

- Double-inlet left or right ventricles

« AV discordance (congenitally corrected TGA; L-TGA)

[I-2 Ventricle-great arteries

- Double-outlet right and left ventricles
- Tetralogy of Fallot
- Truncus arteriosus

« VA discordance (complete TGA; D-TGA)

AV, atrioventricular; VA, ventriculoarterial; TGA, transposition of the great arteries; [-TGA, Levo- or [-looped transposition of the great arteries; D-TGA, Dex-

tro-transposition of the great arteries.
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Figure 2. Secundum versus primum atrial septal defect (ASD). (A) Transesophageal echo images (with or without color Doppler) reveal a secundum
ASD with left-to-right shunt flow (arrow). (B) An apical 4-chamber image of the transthoracic echo (pediatric orientation) in the upper panel demon-
strates the presence of a large primum ASD (arrow, d = 24 mm) and distinctly separate right and left atrioventricular valve orifices in diastolic phase.
A parasternal short axis view in the lower panel reveals the cleft mitral valve and mitral valve regurgitation (asterisk) in systolic phase. LA, left atrium;
RA, right atrium; LV, left ventricle; RV, right ventricle; MV, mitral valve.
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Figure 3. Malalignment ventricular septal defect (VSD) with Eisenmenger syndrome. (A) A 4-chamber plane of the computed tomography measures
the perimembranous VSD (black asterisk) size of 12.7 mm. (B, C) 2D echo images of parasternal short axis and apical 5-chamber views show a large
perimembranous VSD (yellow asterisks) (d = 26 mm) with anterior malalignment of the outlet septum (over-riding aorta) without a significant right
ventricular outflow tract (RVOT) obstruction. (D) Right-to-left shunt flows, (E) tricuspid regurgitation: maximum velocity of 5.3 m/s, pressure gradient
of 110 mmHg, and estimated right ventricular systolic pressure of 125 mmHg, (F) pulmonic regurgitation: end-diastolic velocity of 3.3 m/s, pressure
gradient of 45 mmHg. LA, left ventricle, RA, right atrium; LV, left ventricle; RV, right ventricle; AV, aortic valve; MPA, main pulmonary artery; RPA, right
pulmonary artery.
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Figure 4. Pulmonary regurgitation versus subarterial ventricular septal defect (VSD). (A) A color Doppler image of parasternal short-axis transthoracic
echo shows a color jet (arrow) in the diastolic phase with a typical CW Doppler recording of the pulmonic regurgitation. (B) A subarterial VSD shunt
flow (arrow) in the systolic phase. (C) The left-to-right shunt flow (arrow) peak velocity is well appreciated in the parasternal long axis image. LA, left
atrium; AV, aortic valve; RVOT, right ventricular outflow tract; PV, pulmonic valve; MPA, main pulmonary artery; TV, tricuspid valve; RV, right ventricle;

LV, left ventricle.
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Pulmonic
Regurgitation

Figure 5. Severe pulmonic regurgitation. (A) A color Doppler image of parasternal short-axis scan reveals a laminar flow filling the right ventricular
outflow tract (RVOT) in diastole. Status post perimembranous VSD patch closure (asterisk). (B) CW Doppler recording of pulmonic flow. The density of
retrograde flow across the pulmonic valve (above the baseline) is equal to the density of antegrade flow in systole. The end-diastolic velocity of the
pulmonic regurgitation approaches zero, indicating equalization of diastolic pressure in the pulmonary artery and right ventricle. AV, aortic valve; PV,
pulmonic valve; MPA, main pulmonary artery; RPA, right pulmonary artery.
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Figure 6. Congenitally corrected transposition of the great arteries (TGA). (A) Chest X-ray showing dextrocardia. (B) Computed tomographic planes
(transverse and coronal) showing corrected TGA. (C) An apical 4-chamber view of transthoracic echocardiography in the systolic phase reveals a
morphologic right ventricle (mRV) in the left side (as a systemic ventricle) with an Ebstein anomaly of tricuspid valve and tricuspid regurgitation (as-
terisk). (D) CW Doppler recording of the tricuspid regurgitation (asterisk) jets. mLV, morphologic left ventricle; mRV, morphologic right ventricle; RA,
right atrium; LA, left atrium; IVC, inferior vena cava.
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