	Supplemental Table 1. Number of trainees that correctly answered to the individual question and the number of the answer to each option on each question (N=56)

	
	Intervention
(N=25)
	Control
(N=31)
	P-value

	Q1. Left atrial hypertension due to a restrictive atrial septal defect in neonates with HLHS may present with all the following EXCEPT:
	22 (88.0)
	27 (87.1)
	1.00

	                             a. Hypoxia 
	1 (4.0)
	3 (9.7)
	

	                             b. Pulmonary edema
	0 (0.0)
	1 (3.2)
	

	                             c. Hemodynamic instability
	2 (8.0)
	0 (0.0)
	

	                             d. Peripheral edema
	22 (88.0)
	27 (87.1)
	

	
	
	
	

	Q2. Please review the below echocardiographic images in a newborn with HLHS (MA/AA). The visualized structure...
	23 (92.0)
	26 (83.9)
	0.44

	                             a. Allows for systemic cardiac output
	23 (92.0)
	26 (83.9)
	

	                             b. Allows for systemic venous flow
	1 (4.0)
	1 (3.2)
	

	                             c. Is the only source of pulmonary blood flow
	1 (4.0)
	3 (9.7)
	

	                             d. Requires emergent surgical intervention
	0 (0.0)
	1 (3.2)
	

	
	
	
	

	Q3. The below echocardiographic image with 2D and color Doppler is from a neonate with HLHS (MA/AA). What is the echo image showing which may explain this patient having low systemic arterial oxygen saturations?
	25 (100.0)
	29 (93.5)
	0.50

	                      a. Poor ventricular function
	0 (0.0)
	0 (0.0)
	

	                             b. Unobstructed total anomalous pulmonary venous return
	0 (0.0)
	2 (6.5)
	

	                             c. Intact or highly restrictive atrial septum
	25 (100.0)
	29 (93.5)
	

	                             d. Interrupted IVC
	0 (0.0)
	0 (0.0)
	

	
	
	
	

	Q4. A 3-day old infant with HLHS awaiting surgical palliation becomes progressively and profoundly more cyanotic and requires emergent intubation. After intubation, arterial oxygen saturations continue to be 50% even on 100% FiO2 and chest x-ray shows venous congestion of both lung fields. What diagnostic test is most likely to confirm the underlying etiology of the patient's cyanosis?
	25 (100.0)
	29 (93.5)
	0.50

	                             a. CT angiography of chest
	0 (0.0)
	1 (3.2)
	

	                             b. Hyperoxia challenge
	0 (0.0)
	1 (3.2)
	

	                             c. Trial of inhaled nitric oxide (iNO)
	0 (0.0)
	0 (0.0)
	

	                             d. Echocardiogram
	25 (100.0)
	29 (93.5)
	

	
	
	
	

	Q5. A newborn with HLHS awaiting stage I palliation progressively becomes mottled with decreased capillary refill, poor color, and low urine output. In addition to following standard resuscitative practices, if necessary, what other action should be considered first?
	22 (88.0)
	25 (80.6)
	0.72

	                             a. Ensure continued delivery of PGE1 to maintain ductal patency
	22 (88.0)
	25 (80.6)
	

	                             b.  Start milrinone for suspected pulmonary over-circulation
	0 (0.0)
	1 (3.2)
	

	                             c. Call the cardiac catheterization laboratory and plan for  
                                 balloon atrial septostomy 
	3 (12.0)
	5 (16.1)
	

	                             d. Start inhaled nitric oxide (iNO) for presumed pulmonary 
                                 hypertensive crisis
	0 (0.0)
	0 (0.0)
	

	
	
	
	

	Q6. Which of the following is NOT a common side effect experienced by patients receiving infusion of prostaglandin E1?
	25 (100.0)
	25 (80.6)
	0.03

	                             a. Apnea
	0 (0.0)
	2 (6.5)
	

	                             b. Fever
	0 (0.0)
	4 (12.9)
	

	                             c. Flushing
	0 (0.0)
	0 (0.0)
	

	                             d. Hypertension
	25 (100.0)
	25 (80.6)
	

	
	
	
	

	Q7. The spectral Doppler pattern from the descending aorta (shown below) in a patient with HLHS (MA/AA) is most likely taken from a patient who has undergone which stage of palliation?
	23 (92.0)
	26 (83.9)
	0.44

	                             a. Stage 1 palliation with a Norwood/RV-PA shunt
	2 (8.0)
	3 (9.7)
	

	                             b. Stage 1 palliation with a Norwood/mBTT shunt
	23 (92.0)
	26 (83.9)
	

	                             c. Status post hemi-Fontan or Glenn procedure
	0 (0.0)
	2 (6.5)
	

	                             d. Status post lateral fenestrated Fontan procedure
	0 (0.0)
	0 (0.0)
	

	
	
	
	

	Q8. Which of the following is an important distinction between the RV-PA shunt and the mBTT shunt? 
	19 (76.0)
	28 (90.3)
	0.27

	                             a. The RV-PA shunt is typically 3.5 mm in diameter, whereas the 
                                 mBTT shunt is typically 5 mm in diameter
	0 (0.0)
	1 (3.2)
	

	                             b. There is diastolic runoff in the systemic arterial circulation 
                                 for patients with the mBTT shunt, whereas this is not the 
                                 case for patients with a RV-PA shunt
	19 (76.0)
	28 (90.3)
	

	                             c. There are significant differences in anticipated systemic 
                                 arterial oxygen saturations depending on whether a RV-PA                                  
                                 shunt or mBTT shunt is used
	0 (0.0)
	0 (0.0)
	

	                             d. A mBTT shunt is typically sewn to the inferior aspect of the         
                                 aortic arch, whereas the proximal origin of the RV-PA shunt is 
                                 within the right ventricle
	6 (24.0)
	2 (6.5)
	

	
	
	
	

	Q9. A 2-month-old with HLHS (MA/AA) status post uncomplicated Norwood with an RV-PA shunt procedure who was discharged home at 3 weeks of life with a discharge echo demonstrating normal RV systolic function, unobstructed shunt, and trivial tricuspid regurgitation presents to outpatient pediatric cardiology clinic for two weeks of poor feeding and irritability. A limited echocardiogram is done which shows the new findings of severely depressed RV systolic function and moderate tricuspid regurgitation. What is the most likely diagnosis?
	8 (32.0)
	6 (19.4)
	0.28

	                             a. Obstructed RV-PA shunt
	16 (64.0)
	23 (74.2)
	

	                             b. Viral myocarditis
	1 (4.0)
	1 (3.2)
	

	                             c. Restrictive atrial septum
	0 (0.0)
	1 (3.2)
	

	                             d. Aortic isthmus narrowing
	8 (32.0)
	6 (19.4)
	

	
	
	
	

	Q10. You are examining a patient with HLHS. The patient is warm and well-perfused with evidence of good cardiac output and oxygen saturations of 85%. On cardiac exam you auscultate a continuous murmur at the upper right sternal border. What is the most likely explanation of the murmur appreciated?
	23 (92.0)
	23 (74.2)
	0.16

	                             a. Patient has a ductus arteriosus that is constricting and leading 
                                 to a continuous murmur
	2 (8.0)
	4 (12.9)
	

	                             b. Patient has a restricted atrial septum
	0 (0.0)
	0 (0.0)
	

	                             c. Patient is s/p a Norwood procedure with placement of a 
                                 mBTT shunt
	23 (92.0)
	23 (74.2)
	

	                             d. Patient is s/p a Norwood procedure with placement of a 
                                 RV-PA shunt
	0 (0.0)
	4 (12.9)
	

	
	
	
	

	Q11. What comprises the essential components of stage I palliation for HLHS?
	18 (72.0)
	19 (61.3)
	0.40

	                             a. Unrestricted pulmonary blood flow, unobstructed coronary and 
                                 systemic outflow, unobstructed mixing of pulmonary and                                  
                                 systemic venous return
	7 (28.0)
	12 (38.7)
	

	                             b. Restricted pulmonary blood flow, unobstructed coronary 
                                 and systemic outflow, unobstructed mixing of pulmonary 
                                 and systemic venous return
	18 (72.0)
	19 (61.3)
	

	                             c. Restricted pulmonary blood flow, restricted coronary and 
                                 systemic outflow, restricted mixing of pulmonary and systemic 
                                 venous return
	0 (0.0)
	0 (0.0)
	

	                             d. Unrestricted pulmonary blood flow, restricted coronary and 
                                 systemic outflow, unobstructed pulmonary and systemic 
                                 venous return
	0 (0.0)
	0 (0.0)
	

	
	
	
	

	Q12. Following stage I palliation in patients with HLHS, which of the following would NOT be anticipated to be a potential contributor to systemic arterial desaturation?
	22 (88.0)
	27 (87.1)
	1.00

	                             a. Reduced right ventricular systolic function
	1 (4.0)
	2 (6.5)
	

	                             b. Decreased metabolic demand
	22 (88.0)
	27 (87.1)
	

	                             c. Parenchymal lung disease
	2 (8.0)
	1 (3.2)
	

	                             d. Anatomic narrowing of the mBTT shunt
	0 (0.0)
	1 (3.2)
	

	
	
	
	

	Q13. Post-surgical anatomy and physiology are fundamentally related in patients with HLHS. In a patient with HLHS (MA/AA) who underwent Norwood stage I palliation with a mBTT shunt, which of the following would NOT be anticipated based on the post-surgical anatomy and physiology?
	10 (40.0)
	13 (41.9)
	0.88

	                             a. Left-to-right shunting from the left to the right atrium
	0 (0.0)
	2 (6.5)
	

	                             b. Retrograde flow (PDA to ascending aorta) in the native 
                                 ascending aorta
	12 (48.0)
	11 (35.5)
	

	                             c. Diastolic retrograde flow (PA to aorta) in the mBTT shunt
	10 (40.0)
	13 (41.9)
	

	                             d. Diastolic retrograde flow in the descending aorta
	3 (12.0)
	5 (16.1)
	

	
	
	
	

	Q14. A 5-day-old with HLHS (MA/AA) is post-op day 1 from a Norwood procedure with a 3.5mm mBTT shunt. He is noted to be normotensive with sinus rhythm but persistently hypoxemic with saturations in the mid to low 60's (despite being adequately ventilated with an FIO2 of 100%). He is ultimately taken to the catheterization lab and the following angiograms are obtained (shown below). What is the most likely diagnosis?
	16 (64.0)
	16 (51.6)
	0.35

	                             a. Restrictive atrial septal defect
	5 (20.0)
	5 (16.1)
	

	                             b. Severe tricuspid regurgitation
	2 (8.0)
	4 (12.9)
	

	                             c. Narrowing of the mBTT shunt
	16 (64.0)
	16 (51.6)
	

	                             d. RV systolic dysfunction
	2 (8.0)
	6 (19.4)
	

	
	
	
	

	Q15. What is the typical timeframe for initial procedural or surgical palliation in a patient with HLHS and standard risk features?
	22 (88.0)
	25 (80.6)
	0.72

	                             a. Within 24 hours of birth 
	0 (0.0)
	0 (0.0)
	

	                             b. Within 2-7 days of birth
	22 (88.0)
	25 (80.6)
	

	                             c. Within 7-21 days of birth
	3 (12.0)
	5 (16.1)
	

	                             d. Within 3-8 weeks of birth
	0 (0.0)
	1 (3.2)
	

	
	
	
	

	Q16. In the hemi-Fontan or Glenn procedure, the existing shunt must be removed. How does blood subsequently flow to the lungs?
	24 (96.0)
	28 (90.3)
	0.62

	                             a. A new shunt is placed 
	0 (0.0)
	0 (0.0)
	

	                             b. The IVC is connected to the pulmonary arteries
	0 (0.0)
	1 (3.2)
	

	                             c. The SVC is connected to the pulmonary arteries
	24 (96.0)
	28 (90.3)
	

	                             d. Both the IVC and SVC are connected to the pulmonary 
                                 arteries
	1 (4.0)
	2 (6.5)
	

	
	
	
	

	Q17. What is the most likely cause of systemic arterial desaturation 24 hours after stage II palliation (hemi-Fontan or Glenn) given these CXR and echocardiographic findings (shown below)?
	15 (60.0)
	16 (51.6)
	0.53

	                             a. Low mixed venous saturation 
	1 (4.0)
	2 (6.5)
	

	                             b. Pulmonary venous desaturation
	15 (60.0)
	16 (51.6)
	

	                             c. Large hemi-Fontan baffle leak
	8 (32.0)
	10 (32.3)
	

	                             d. Residual outflow tract obstruction
	1 (4.0)
	3 (9.7)
	

	
	
	
	

	Q18. During the hemi-Fontan procedure, a patch is placed within the right atrium to direct blood flow from the SVC to the pulmonary arteries. If there is a significant patch margin leak (baffle leak), how would the patient primarily present?
	23 (92.0)
	25 (80.6)
	0.28

	                             a. Hypotension 
	0 (0.0)
	2 (6.5)
	

	                             b. Hypoxemia
	23 (92.0)
	25 (80.6)
	

	                             c. Cerebral edema
	0 (0.0)
	0 (0.0)
	

	                             d. Pulmonary edema
	2 (8.0)
	4 (12.9)
	

	
	
	
	

	Q19. A 5-month-old with HLHS (MA/AA) is post-op day 1 from a hemi-Fontan or Glenn procedure. He is noted to be normotensive with sinus rhythm but persistently hypoxemic with saturations in the mid-60's (despite an FIO2 of 100%). An echocardiogram is obtained and demonstrates the following (shown below).
What is the most likely diagnosis which could in part explain systemic arterial desaturation?
	17 (68.0)
	23 (74.2)
	0.61

	                             a. Hemi-Fontan baffle leak 
	6 (24.0)
	4 (12.9)
	

	                             b. RV systolic dysfunction
	17 (68.0)
	23 (74.2)
	

	                             c. Severe tricuspid regurgitation
	2 (8.0)
	4 (12.9)
	

	                             d. Restrictive atrial septal defect
	0 (0.0)
	0 (0.0)
	

	
	
	
	

	Q20. Following stage 2 surgical palliation of HLHS with the hemi-Fontan or Glenn procedure, which of the following is a physiologic difference in comparison to the pre-operative anatomy consisting of a Norwood procedure?
	22 (88.0)
	23 (74.2)
	0.31

	                             a. There is now pulsatile flow in the branch pulmonary arteries 
	2 (8.0)
	1 (3.2)
	

	                             b. There is elimination of mixing of oxygenated and de-
                                 oxygenated blood at the atrial level
	0 (0.0)
	1 (3.2)
	

	                             c. There is now by anatomic definition a greater amount of 
                                 pulmonary blood flow than systemic blood flow
	1 (4.0)
	6 (19.4)
	

	                             d. There is a reduction in volume load to the systemic right                              
                                  ventricle
	22 (88.0)
	23 (74.2)
	

	
	
	
	

	Q21. At what age is the hemi-Fontan or Glenn procedure (stage 2 palliation) performed typically and what is the source of passive blood flow into the lungs following the hemi-Fontan or Glenn procedure?
	25 (100.0)
	31 (100.0)
	N/A

	                             a. 1-2 months, IVC 
	0 (0.0)
	0 (0.0)
	

	                             b. 1-2 months, SVC
	0 (0.0)
	0 (0.0)
	

	                             c. 4-6 months, SVC
	25 (100.0)
	31 (100.0)
	

	                             d. 4-6 months, IVC
	0 (0.0)
	0 (0.0)
	

	
	
	
	

	Q22. Which of the following anatomies is anticipated to have the least amount of mixing of systemic venous return and pulmonary venous return?
	24 (96.0)
	29 (93.5)
	1.00

	                             a. A HLHS (MA/AA) with atrial septal defect 
	1 (4.0)
	1 (3.2)
	

	                             b. HLHS (MA/AA) status post palliation with Norwood 
                                 procedure with mBTT shunt
	0 (0.0)
	0 (0.0)
	

	                             c. HLHS (MA/AA) status post palliation with hemi-Fontan or 
                             Glenn procedure
	0 (0.0)
	1 (3.2)
	

	                             d. HLHS (MA/AA) status post palliation with lateral tunnel 
                                 Fontan procedure
	24 (96.0)
	29 (93.5)
	

	
	
	
	

	Q23. What is this apical four-chamber echocardiographic image (shown below) in a lateral tunnel Fontan (stage 3) patient showing?
	20 (80.0)
	24 (77.4)
	0.82

	                             a. Tricuspid regurgitant jet 
	0 (0.0)
	4 (12.9)
	

	                             b. Flow across a Fontan fenestration
	20 (80.0)
	24 (77.4)
	

	                             c. Flow across a baffle leak
	5 (20.0)
	3 (9.7)
	

	                             d. Unobstructed branch pulmonary arteries
	0 (0.0)
	0 (0.0)
	

	
	
	
	

	Q24. After the Fontan procedure (3rd stage), the most significantly de-oxygenated venous blood (excluding the fenestration) returning to the heart is via the:
	24 (96.0)
	28 (90.3)
	0.62

	                             a. Coronary sinus 
	24 (96.0)
	28 (90.3)
	

	                             b. IVC
	1 (4.0)
	2 (6.5)
	

	                             c. SVC
	0 (0.0)
	1 (3.2)
	

	                             d. Pulmonary veins
	0 (0.0)
	0 (0.0)
	

	
	
	
	

	Q25. In a patient with HLHS with a Fontan circulation, the fenestration is:
	24 (96.0)
	27 (87.1)
	0.37

	                             a. Small (3-5 mm diameter) to allow left to right shunt 
	0 (0.0)
	3 (9.7)
	

	                             b. Small (3-5 mm diameter) to allow right to left shunt
	24 (96.0)
	27 (87.1)
	

	                             c. Large (8-10 mm diameter) to allow left to right shunt
	1 (4.0)
	0 (0.0)
	

	                             d. Large (8-10 mm diameter) to allow right to left shunt
	0 (0.0)
	1 (3.2)
	

	
	
	
	

	Q26. After the Fontan procedure (3rd stage), indicate the correct way blood may flow:
	25 (100.0)
	29 (93.5)
	0.50

	                             a. Right ventricle to pulmonary arteries 
	0 (0.0)
	0 (0.0)
	

	                             b. Neo-aorta to pulmonary arteries
	0 (0.0)
	2 (6.5)
	

	                             c. IVC to pulmonary arteries  
	25 (100.0)
	29 (93.5)
	

	                             d. IVC to right ventricle  
	0 (0.0)
	0 (0.0)
	

	
	
	
	

	Q27. Which of the following is LEAST LIKELY to be considered a contraindication for stage III palliation (Fontan procedure)?
	24 (96.0)
	26 (83.9)
	0.21

	                             a. Severe, non-repairable, atrioventricular (AV) valve 
                             regurgitation 
	0 (0.0)
	1 (3.2)
	

	                             b. Elevated pulmonary vascular resistance
	1 (4.0)
	2 (6.5)
	

	                             c. Bilateral superior vena cava  
	24 (96.0)
	26 (83.9)
	

	                             d. Severely diminished systemic ventricular function   
	0 (0.0)
	2 (6.5)
	

	
	
	
	

	Q28. Stage 3 palliation of HLHS with the Fontan procedure typically results in improvement in oxygen saturations relative to oxygen saturations in patients who have undergone stage 2 palliation with the hemi-Fontan or Glenn procedure. However, many patients may have oxygen saturations which are below normal. Which of the following is NOT an anticipated source of systemic desaturation in a patient with HLHS who has undergone the Fontan or Glenn procedure?
	16 (64.0)
	11 (35.5)
	0.03

	                             a. Aortopulmonary collaterals 
	16 (64.0)
	11 (35.5)
	

	                             b. Systemic-to-pulmonary venous collateralization
	4 (16.0)
	11 (35.5)
	

	                             c. Flow from the coronary sinus  
	5 (20.0)
	8 (25.8)
	

	                             d. Shunting across a Fontan fenestration   
	0 (0.0)
	1 (3.2)
	

	
	
	
	

	Q29. Which of the following is an important physiologic difference in patients with HLHS who have undergone stage 3 palliation with the Fontan procedure as compared to those who have undergone stage 2 palliation with a hemi-Fontan or Glenn procedure?
	9 (36.0)
	10 (32.3)
	0.77

	                             a.  Pulmonary blood flow is now entirely passive 
	14 (56.0)
	19 (61.3)
	

	                             b. There is reduction in the degree of atrial mixing of 
                                 systemic and pulmonary venous return
	9 (36.0)
	10 (32.3)
	

	                             c. The volume load to the systemic right ventricle is increased
	1 (4.0)
	2 (6.5)
	

	                             d. There is a change in the extent to which coronary artery flow 
                                 is supplied through the neo-to-native aortic anastomosis
	1 (4.0)
	0 (0.0)
	

	† Correct answer in bold.

* Data are presented as N (%).
§ P-value from Chi-square test or Fisher’s exact test for comparison of number of trainees with completely correct answer on each question between intervention and control groups.



