Chapter 26 
Congenital Heart Disease

Q1 Which of these is NOT one of the main 4 steps of a systematic echocardiographic evaluation for complex congenital heart disease patient?
A)	Determining the cardiac position, orientation and visceral sidedness (situs).
B)	Identifying the atrial, ventricular and arterial segments.
C)	Determining the atrial, ventricular and arterial connections.
D)	Determining the level of complexity of the congenital heart disease.

Answer D
The four steps are determining the cardiac and visceral sidedness (situs), determining the cardiac position and orientation, identifying the atrial, ventricular and arterial segments, determining the atrial, ventricular and arterial connections.

Q2 Which of the following statements on atrial septal defect (ASD) is FALSE?
A)	Hemodynamically significant ASD often measure less than 10mm.
B)	An atrial left-to-right shunt causes right ventricular (RV) and right atrial (RA) dilation in diastole.
C)	Previously asymptomatic ASD may become hemodynamically significant in the presence of worsening diastolic dysfunction.
D)	Most secundum ASD are closed percutaneously, while other usually require surgical correction.

Answer A
Hemodynamically significant ASDs rarely measure less than 10mm. Atrial left-to-right shunt causes right-sided volume overload with RV and RA dilatation in diastole and increased RV ejection volume in systole into a dilated PA bed. Diastolic dysfunction increases LA pressure and causes the left-to-right shunting to increase.

Q3 Which of the following statements on ventricular septal defect (VSD) is FALSE?
A)	VSD with significant left-to-right shunt often present early in life with failure to thrive and high output heart failure.
B)	The four types of VSD are perimuscular, inlet, outlet and membranous VSD.
C)	Muscular VSD may persist in adulthood but are often small and without significant shunt.
D)	VSD closure is necessary in the presence of LV volume overload and a Qp:Qs > 1.5.

Answer B 
The classification of VSD is by their location in the IVS. The 4 types are perimembranous, inlet, muscular and outlet VSD.



Q4 Which of the following statements on the coarctation of the aorta is FALSE?
A)	Cardiovascular anomalies associated with the coarctation of the aorta include anomalous origin of the right subclavian artery, bicuspid aortic valve and berry aneurysm of the circle of Willis.
B)	 “Simple” coarctation are rarely associated with intracardiac abnormalities.
C)	The narrowing of the aorta is usually at the level of the ligamentum arteriosus.
D)	A gradient of > 20mm Hg across the coarctation is mandatory to establish the diagnosis of hemodynamically significant coarctation of the aorta.

Answer D
Minimal or no-pressure gradient my occur in hemodynamically significant coarctation of the aorta with the development of significant collateral circulation.

Q5 Which of the following statements on mitral valve (MV) anomalies is FALSE?
A)	Shone’s complex is associated with a parachute mitral valve.
B)	A single papillary muscle is the hallmark a parachute mitral valve.
C)	Parachute mitral valve represents half of the mitral insufficiency diagnosed in pediatric patients.
D)	Parachute mitral valve is commonly associated with a supravalvular mitral ring.
E)	Transgastric views are extremely helpful for evaluating the number of papillary muscle when suspecting a parachute mitral valve.

Answer C
Parachute MV represents about half of the mitral stenosis (MS) diagnosed in pediatric patients but can also present in adulthood. Here, all the chordae tendineae insert into a single papillary muscle group. Anatomy of the papillary muscles is highly variable, but in a true parachute MV, it originates from the anterolateral LV wall. The MV leaflets also appear dense with restricted motion, short, thickened chordae.

Q6 Which of the following statements on Ebstein anomaly isFALSE?
A)	By definition, it corresponds to an apical displacement of the septal leaflet of the tricuspid valve >8mm/m² in adults.
B)	Is frequently associated to an ASD or PFO.
C)	Is best evaluated in the ME four-chamber view.
D)	Surgical repair is rarely associated postoperative right ventricular failure

Answer D 
RV failure is a major postoperative complication of Ebstein anomalies repair (cone procedure). Many strategies have been used to minimize this, including valved closure of the ASD to allow right-to-left shunt, or performing a bidirectional cavopulmonary shunt (modified Glenn procedure) to decrease RV preload.



Q7 What anomaly is shown on video Chap26_Q7?
A)	Cor triatriatum
B)	Left atrial pouch
C)	Sinus venosus
D)	Persistent left superior vena cava 

Answer : D 
Persistent left superior vena cava (SVC) occurs as an isolated finding in 0.3% of otherwise normal subjects, with a higher prevalence of 3% to 10% in congenital heart disease patients. It commonly drains into the coronary sinus which becomes markedly dilated. Persistent left SVC presents as an echo-free space between the left atrial appendage and left upper pulmonary vein. Spontaneous contrast is seen in the coronary sinus as a result of the left superior vena cava communication with the left subclavian vein. Left atrial septal pouch can be present in up to 39% in autopsy findings. The pouch may represent an incomplete closure of the foramen ovale with limited fusion between the septum primum and secundum at the caudal portion of the zone of overlap (see Chapter 7, Figure 7.33). 
Cor triatriatum sinister is a rare congenital cardiac malformation of the LA, an embryologic result from failure of the common pulmonary vein to incorporate into the LA. Incomplete resorption leaves a fibromuscular membrane dividing the LA chamber into a proximal compartment (atrial accessory chamber) receiving the pulmonary veins and a distal compartment or true LA chamber, which most often contains the fossa ovalis and the left atrial appendage (LAA). Sinus venosus is a type of atrial septal defect. 

Q8 What is the congenital anomaly shown in video Chap26_Q8A and video Chap26_Q8B?
A)	Secundum atrial septal defect (ASD)
B)	Sinus venosus ASD
C)	Primum ASD
D)	Coronary sinus defect

Answer B 
[bookmark: _Hlk164770199]Sinus venosus defect exists as two types. The commonest is the superior sinus venosus, where the defect is in the superior and posterior aspect near the superior vena cava  (SVC). In this case, the 3D bical view show te defect and the abnormal color flow imaging in the SVC. Sinus venosus defect is often associated with partial anomalous pulmonary venous return (PAPVR). In the superior sinus venosus defect, the right upper pulmonary vein unroofs into the SVC.



Q9. Which statement is INCORRECT regarding video Chap26_Q9?

A)	The aorta overrides the interventricular septum. 
B)	The primary defect is a posterior displacement of the infundibular septum.
C)	This is the most common complex congenital cardiac malformation.
D)	This condition can lead to right ventricular outflow tract obstruction.

Answer B 
TOF is one of the most common complex congenital cardiac malformations found in adults. The primary defect is antero-cephalad displacement of the infundibular septum leading to RVOT obstruction, which is usually infundibular but can also be valvular or supravalvular. Quantification of RVOT obstruction is mild (peak gradient < 36 mmHg), moderate (peak gradient 36-64 mmHg) or severe (peak gradient > 64 mmHg). The aorta overrides the IVS and doubly commits to both ventricles. If the aorta is >50% committed to the RV, then the more appropriate defect description is a double outlet RV. There is RV hypertrophy from systemic pressure in the RV caused by the unrestrictive VSD and RVOT obstruction.

Q10. Which statement is TRUE regarding video Chap26_Q10?
A)	It is rarely associated with other congenital defect. 
B)	The mitral valve leaflet are typically normal.
C)	This condition is a rare cause of mitral valve stenosis in children.
D)	The single papillary muscle is the hallmark of this lesion.

Answer D 
Parachute MV represents about half of the MS diagnosed in pediatric patients but can also present in adulthood. Here, all the chordae tendineae insert into a single papillary muscle group. Anatomy of the papillary muscles is highly variable, but in a true parachute MV, it originates from the anterolateral LV wall. The MV leaflets also appear dense with restricted motion, short, thickened chordae. A parachute MV is often associated with other left-sided obstructive lesions comprising the Shone’s complex, which includes a supravalvular mitral ring, subaortic stenosis, AoV stenosis and aortic coarctation.
