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VIDEO HIGHLIGHTS

Video 1: Transthoracic echocardiogram from the right

ventricle–focused view showing dilated right heart chambers.

Video 2: Transthoracic echocardiogram from the modified

apical four-chamber view showing left-to-right shunting across

the atrial septum.

Video 3: Transesophageal echocardiogram from the mid-

esophageal window with and without color Doppler showing

presence of a secundum ASD with evidence of left-to-right

shunting between the left and right atria.

Video 4: Coronary angiogram from the left anterior oblique
INTRODUCTION

Atrial septal defects (ASDs), after bicuspid aortic valve, are the most
common congenital heart defect (CHD) in the adult population.
Clinical presentations differ greatly as most are asymptomatic, but
others can develop significant pulmonary hypertension and subse-
quent right heart failure.1 They may be associated with other CHDs
such as ventricular septal defects or anomalous pulmonary venous
drainage. Anomalous aortic origins of coronary arteries are relatively
rare congenital defects, and although they can be associated with
some more complex CHDs such as transposition of great arteries or
tetralogy of Fallot, they are often seen in isolation. We present a
case of a patient with a secundum ASD who was incidentally found
to have left main artery origin from the right sinus of Valsalva.
plane showing the origin of the LAD artery from the right.

Video 5: CT coronary angiogram with volume rendered

display showing the LAD and the right coronary artery arising

from the same sinus.

Viewthevideocontentonlineatwww.cvcasejournal.com.
CASE PRESENTATION

An asymptomatic 65-year-old woman with no known previous his-
tory of cardiac or medical illness was referred for cardiology consulta-
tion and an echocardiographic examination for an incidental finding
of cardiomegaly identified on chest radiograph.

Physical examination revealed a left upper extremity polydactyly
with an extra thumb and no other dysmorphic features. There was
no digital clubbing or cyanosis. Heart rate was 72 beats per minute
and regular with blood pressure of 120/80 mm Hg in both arms.
Jugular venous pulse was not distended, and there was no hepatoju-
gular reflux. Precordial examination revealed a normal apical impulse
and presence of a right ventricular lift indicating a possible right ven-
tricular enlargement. Auscultation revealed normal first heart sound
and a fixed-split second heart sound. There was a grade II/VI systolic
ejection murmur best heard at the left upper sternal border. No extra
heart sounds were heard. Peripheral pulses were all normal in volume,
and there was no peripheral edema.

A 12-lead electrocardiogram (Figure 1) was significant for an
incomplete right bundle branch block and a rightward axis.
Transthoracic echocardiography (Figure 2, Videos 1 and 2) showed
enlarged right-sided chambers (right atrial volume index of 30 mL/
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m2) with a preserved right ventricular systolic function (tricuspid
annular plane systolic excursion of 1.9 cm and fractional area change
of 42%) and a right ventricular systolic pressure within normal limits at
28 mmHg, indicating absence of significant pulmonary hypertension.
This study also showed the presence of left-to-right shunting across a
moderate-size secundum ASD. Subsequent transesophageal echocar-
diogram (Figure 3, Video 3) confirmed the presence of a secundum
ASDmeasuring 18 mm in diameter with an aortic rim of 10 mm, pos-
terior rim of 15 mm, superior vena cava rim of 20 mm, and inferior
vena cava rim of 22 mm. The right heart chambers were dilated
with no other abnormalities seen. Based on the echocardiographic
findings, the ASD was deemed suitable for percutaneous device
closure.2 Given the patient’s age, a diagnostic coronary angiography
was performed to assess for hemodynamically significant coronary ar-
tery disease (Figure 4, Video 4). Surprisingly, this showed a single cor-
onary artery arising from the right sinus with no obstructive lesions. To
better assess the course of the anomalous left main coronary artery
(ALMCA) and to rule out a malignant course, a computed tomogra-
phy (CT) angiogram with three-dimensional reconstruction was per-
formed (Figures 5 and 6, Video 5). The images revealed a right
dominant system with a single coronary artery originating from the
right coronary sinus with a nonmalignant course of the left anterior de-
scending (LAD) artery.

As there was no evidence of significant coronary artery disease,
with a benign course of the single anomalous left coronary artery,
the patient was referred for and underwent a successful transcatheter
ASD closure with the use of a 22 mm Amplatzer septal occluder. On
follow-up, the patient remains asymptomatic 12 months postclosure,
with echocardiogram demonstrating a well-seated interatrial occlu-
sion device with no significant residual shunt and the return of the
dilated right-sided chambers to normal range.
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Figure 1 Twelve-lead electrocardiogram showing sinus rhythm with an incomplete right bundle branch block and a rightward axis.
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DISCUSSION

Atrial septal defects are the second most common CHD after bicuspid
aortic valve, seen in the adult population with an incidence of one in
1,500 live births, with the majority being of the ostium secundum
type.3 Most patients are asymptomatic, but some develop pulmonary
Figure 2 Transthoracic echocardiogram from a modified apical wind
evidence of left-to-right shunting between the left atrium (LA) and th
hypertension with increased left-to-right shunt and eventually right-
sided heart failure due to the resulting volume overload.4 Other poten-
tial complications of untreated ASDs include paradoxical embolization,
atrial arrhythmias due to atrial enlargement, and progressive pulmonary
vascular disease, which can lead to shunt reversal and Eisenmenger
physiology. The aforementioned complications are associated with
ow showing dilated right atrium (RA) and right ventricle (RV) and
e RA.



Figure 3 Transesophageal echocardiogram from the midesophageal window without (A) and with (B) color Doppler showing pres-
ence of a secundum ASD (*) with evidence of left-to-right shunting between the left atrium (LA) and the right atrium (RA).

Figure 4 Coronary angiogram with the injection of the right ostium from left anterior oblique (A) and right anterior oblique (B) planes
showing the LAD artery (arrowhead) and the right coronary artery (arrow) originating from the same sinus.

Figure 5 CT coronary angiogram showing the LAD artery
(arrowhead) and the right coronary artery (arrow) arising from
the aorta (A).

Figure 6 CT coronary angiogram with volume rendered display
showing the LAD (arrowhead) and the right coronary artery (ar-
row) arising from the same sinus.
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significant morbidity and mortality.4 Current guidelines recommend
closure of ASDswhen symptoms are present andwith evidence of right
heart volume overload even in the absence of symptoms.5
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On the other hand, anomalous origin of the coronary artery from
the opposite sinus is rare by comparison and occurs in approximately
1% of live births, with the ALMCA variant representing 0.15%, while
right coronary artery origin from the left sinus of Valsalva has an inci-
dence of 0.92%.6 The presence of a single coronary artery is even less
common, with an incidence of 0.12%.7 The clinical presentation dif-
fers greatly as the vast majority of cases are asymptomatic, but those
whose variant includes the left coronary artery coursing in between
the pulmonary artery and aorta (preaortic or posterior course) have
a higher incidence of sudden cardiac death due to coronary compres-
sion as the aorta and pulmonary artery enlarge during strenuous phys-
ical activity.8 Surgery is usually indicated only in the preaortic course
due to the increased risk. The combination of the two congenital le-
sions of ASD and a single coronary artery is rare, with only a single re-
ported case of a 23-year-old man with exertional dyspnea who was
found to have both a secundum ASD and ALMCA, which, interest-
ingly, ran between the aorta and pulmonary artery (preaortic), neces-
sitating surgery for both the ASD and coronary artery anomaly.9 In the
case we are presenting, given the lower risk of sudden cardiac death
associated with patient’s coronary artery anomaly, we elected to pro-
ceed with device closure of the ASD and to not intervene on the
anomalous coronary artery.
SUPPLEMENTARY DATA

Supplementary data related to this article can be found at https://doi.
org/10.1016/j.case.2021.08.003.
REFERENCES

1. Jain S, Dalvi B. Atrial septal defect with pulmonary hypertension: when/how
can we consider closure? J Thorac Dis 2018;10:S2890-8.

2. Silvestry FE, Cohen MS, Armsby LB, Burkule NJ, Fleishman CE, Hijazi ZM,
et al. Guidelines for the echocardiographic assessment of atrial septal defect
and patent foramen ovale: from the American Society of Echocardiography
and Society for Cardiac Angiography and Interventions. J Am Soc Echocar-
diogr 2015;28:910-58.

3. Webb G, Gatzoulis MA. Atrial septal defects in the adult. Circulation 2006;
114:1645-53.

4. Campbell M. Natural history of atrial septal defect. Br Heart J 1970;32:
820-6.

5. Stout KK, Daniels CJ, Aboulhosn JA, Biykem B, Broberg CS, Colman JM,
et al. 2018AHA/ACC guideline for themanagement of adults with congen-
ital heart disease: a report of the American College of Cardiology/American
Heart Association Task Force on Clinical Practice Guidelines. J AmColl Car-
diol 2018;73:e81-192.

6. Angelini P. Coronary artery anomalies. Circulation 2007;115:1296-305.
7. Graidis C, Dimitriadis D, Karasavvidis V, Dimitriadis G, Argyropoulou E,

Economou F, et al. Prevalence and characteristics of coronary artery anom-
alies in an adult population undergoing multidetector-row computed to-
mography for the evaluation of coronary artery disease. BMC Cardiovasc
Disord 2015;15:112.

8. Basso C, Maron BJ, Corrado D, Thiene G. Clinical profile of congenital cor-
onary artery anomalies with origin from the wrong aortic sinus leading to
sudden death in young competitive athletes. J Am Coll Cardiol 2000;35:
1493-501.

9. Emery M, GhummanW, Teague S, Mahenthiran J. A hazardous finding of a
rare anomalous left main coronary artery in a patient with a secundum atrial
septal defect. Vasc Health Risk Manag 2008;4:259-62.

https://doi.org/10.1016/j.case.2021.08.003
https://doi.org/10.1016/j.case.2021.08.003
http://refhub.elsevier.com/S2468-6441(21)00104-3/sref1
http://refhub.elsevier.com/S2468-6441(21)00104-3/sref1
http://refhub.elsevier.com/S2468-6441(21)00104-3/sref2
http://refhub.elsevier.com/S2468-6441(21)00104-3/sref2
http://refhub.elsevier.com/S2468-6441(21)00104-3/sref2
http://refhub.elsevier.com/S2468-6441(21)00104-3/sref2
http://refhub.elsevier.com/S2468-6441(21)00104-3/sref2
http://refhub.elsevier.com/S2468-6441(21)00104-3/sref3
http://refhub.elsevier.com/S2468-6441(21)00104-3/sref3
http://refhub.elsevier.com/S2468-6441(21)00104-3/sref4
http://refhub.elsevier.com/S2468-6441(21)00104-3/sref4
http://refhub.elsevier.com/S2468-6441(21)00104-3/sref5
http://refhub.elsevier.com/S2468-6441(21)00104-3/sref5
http://refhub.elsevier.com/S2468-6441(21)00104-3/sref5
http://refhub.elsevier.com/S2468-6441(21)00104-3/sref5
http://refhub.elsevier.com/S2468-6441(21)00104-3/sref5
http://refhub.elsevier.com/S2468-6441(21)00104-3/sref6
http://refhub.elsevier.com/S2468-6441(21)00104-3/sref7
http://refhub.elsevier.com/S2468-6441(21)00104-3/sref7
http://refhub.elsevier.com/S2468-6441(21)00104-3/sref7
http://refhub.elsevier.com/S2468-6441(21)00104-3/sref7
http://refhub.elsevier.com/S2468-6441(21)00104-3/sref7
http://refhub.elsevier.com/S2468-6441(21)00104-3/sref8
http://refhub.elsevier.com/S2468-6441(21)00104-3/sref8
http://refhub.elsevier.com/S2468-6441(21)00104-3/sref8
http://refhub.elsevier.com/S2468-6441(21)00104-3/sref8
http://refhub.elsevier.com/S2468-6441(21)00104-3/sref9
http://refhub.elsevier.com/S2468-6441(21)00104-3/sref9
http://refhub.elsevier.com/S2468-6441(21)00104-3/sref9

	A Hole and One
	Introduction
	Case Presentation
	Discussion
	Supplementary Data
	References


