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Recurrent Sudden Cardiac Arrests in a Child With ﬂ
an Anomalous Left Coronary Artery
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ABSTRACT

Sudden cardiac arrest from anomalous coronary artery from the opposite sinus of Valsalva is rarely observed in children
under 10 years of age. We report a 7-week-old infant with a brief resolved unexplained event from left anomalous aortic
origin of a coronary artery who underwent unroofing and again developed syncope at 8 years of age. Ischemia was detected
by stress echocardiography both times. (Level of Difficulty: Advanced.) (J Am Coll Cardiol Case Rep 2021;3:1527-1530)
© 2021 The Authors. Published by Elsevier on behalf of the American College of Cardiology Foundation. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

HISTORY OF PRESENTATION the mother. Past medical history and physical exam

were unremarkable. Electrocardiography was normal.

A 7-week-old male infant was admitted following a

DIFFERENTIAL DIAGNOSIS
brief resolved unexplained event (BRUE) with limp-

ness, cyanosis, and apnea with feeding. There was

. . L. . . The differential diagnosis for a BRUE in an infant
resolution of symptoms with minimal intervention by

includes respiratory, cardiac, neurologic, infectious,
or metabolic etiologies.

LEARNING OBJECTIVES INVESTIGATIONS

e To understand the risk of SCA in infants and

children <10 years of age with ALCA-R.

e To underscore importance of ischemia
testing for infants and children with
anatomic coronary lesions, especially those
with long intramural or interarterial course.

e To recognize pediatric stress echocardiog-

Secondary to the presentation and lack of apparent
etiology, an echocardiogram was performed,
revealing an anomalous left coronary artery origi-
nating from the right sinus of Valsalva (ALCA-R)
(Figure 1) in this child with normal left ventricular
(LV) size and function, and no resting wall motion

raphy (dobutamine and exercise) as a
potentially useful modality requiring no ra-
diation exposure for diagnosing ischemia in
children with AAOCA.

abnormalities (WMAs). To investigate the functional
importance of ALCA-R, dobutamine stress echocar-
diography (DSE) was performed to assess for
ischemia. ECG during DSE showed nonspecific ST-T-
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ABBREVIATIONS
AND ACRONYMS

AAOCA = anomalous aortic
origin of a coronary artery

ALCA-R = anomalous left
coronary artery originating
from the right sinus of Valsalva

AoV = aortic valve

BRUE = brief resolved
unexplained event

DSE = dobutamine stress
echocardiography

ESE = exercise stress
echocardiography

LV = left ventricle/ventricular
SCA = sudden cardiac arrest

WMA = wall motion
abnormality

wave abnormalities. At low-dose dobutamine
(2.5-20 pg/kg/min), LV function augmented
well without WMAs. However, at higher
dobutamine doses (30-40 pg/kg/min), the
child developed global LV dilatation and new
anteroseptal and posterior wall hypokinesis
at a blood pressure of 119/58 mm Hg and
heart rate of 185 beats/min. These findings
are indicative of ischemia of the left coronary
artery (LCA) territory (Videos 1A and 1B).
There was complete reversal of WMAs 20
minutes into recovery. The biphasic effect,
characterized by augmentation of LV func-
tion at low doses and deterioration of func-
tion at higher doses of dobutamine, was
present, indicating ischemic but viable
myocardium (1).

The patient underwent unroofing of the ALCA-R at
2 months of age. The ALCA-R ostium emanated from
the right coronary sinus just lateral to the right cor-
onary artery. The most proximal portion of the ALCA-
R was intramural, and then exited at an acute angle
from the right coronary sinus to run between the
great arteries. The ALCA-R passed behind the
commissure of the left-right sinuses of the aortic
valve (AoV). Given that the child weighed only 3 kg,
unroofing was performed to the level of but not past

the intercoronary commissure to avoid destabilizing

the AoV. The surgery was uncomplicated. Resting
post-surgical echocardiography showed no WMAs.

The infant was discharged home with resolution of

feeding issues and on beta-blockers.
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The patient experienced normal growth without
cardiac symptoms. No stress imaging was performed
until 7 years of age, when routine treadmill exercise
stress echocardiography (ESE) showed decreased LV
wall augmentation without ischemia. Over the next
year, his exercise capacity diminished at home.
Repeat ESE at 8 years of age revealed new antero- and
inferoseptal WMAs during exercise—findings almost
identical to the abnormal WMAs prior to unroofing—
and consistent with ischemia in the LCA territory
(Videos 1C and 1D). Subsequent coronary computed
tomography angiography demonstrated a slit-like
orifice of the dominant ALCA-R, with a long 8-mm
intramural course and narrowing of the interarterial
portion of the vessel (Figure 2).

While awaiting cardiac surgery as an outpatient, the
child had a sudden syncopal episode following phys-
ical activity, becoming pale and cold without docu-
mented  arrhythmia, and then  recovered
spontaneously. He was admitted for emergent cardiac
surgery in which takedown of the left-right AoV
commissure exposed the ALCA-R, coursing behind the
commissure with a long intramural course before
exiting the aortic wall. Button reimplantation of the
coronary ostium in the left sinus of Valsalva was per-
formed, followed by patch augmentation of the aortic
wall and resuspension of the commissure. Surgery was
again well tolerated. Pre-discharge transesophageal
echocardiography and echocardiography showed
laminar flow and no WMAs or aortic regurgitation.

This unusual case documents a child with an ALCA-R
who experienced recurrent sudden cardiac arrest

FIGURE 1 Origin and Course of the Anomalous Artery

Two-dimensional and color Doppler echocardiogram showing (A, B) origin and (C, D) course of the left main coronary artery from the right sinus of Valsalva. The
asterisk indicates the intercoronary commissure. The arrow indicates the ostium. L = left; R = right; RCA = right coronary artery.
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(SCA), one during infancy, and again 8 years status
post-coronary unroofing. Although anomalous aortic
origin of a coronary artery (AAOCA) is the second
leading cause of SCA in older children and young
adults (2), the risk of SCA owing to AAOCA is exceed-
ingly low in young children, with only 1 reported case
of sudden cardiac death in a patient <10 years of age
(3). Many SCAs associated with AAOCA are during or
following intense physical exercise (4). Ischemia likely
results from multiple etiologies, resulting in dimin-
ished coronary flow including decreased diastolic
coronary fill time with increased heart rates during
exercise; kinking or torsion of any interarterial seg-
ments; and acute angle of coronary takeoff and a
resulting slit-like orifice compromising flow (5,6).
Compression of the AAOCA by the dilation of the great
arteries during exercise may also contribute to
ischemia. Recently intramural segments of the coro-
nary artery has been recognized as a significant cause
of SCA in children (7). Our patient, who had both along
intramural segment in addition to interarterial
compression as the coronary exited the aortic wall,
may have suffered the cumulative effects of several
causes of ischemia. Despite this, because ischemia can
be intermittent, rarely does a case have both the
anatomic and physiologic correlates of ischemia.

Transthoracic echocardiography with color-flow
Doppler is the primary tool for screening for AAOCA
(4). With the advent of coronary computed tomogra-
phy angiography, excellent visualization of AAOCA
can be obtained with limited radiation exposure. Here,
we demonstrate that in children with AAOCA, stress
echocardiography (DSE in infants and young children
and ESE in older children) can be used for ischemia
assessment. Exercise is the preferred and most phys-
iologic stressor for stress imaging, as it most closely
replicates how a child may develop ischemia.

To our knowledge, this is the youngest reported
infant to have a documented SCA from AAOCA and to
have undergone DSE to assess for ischemia. Prior to
this, DSE has not been validated in children <1 year of
age. DSE has been used in other pediatric cohorts (ie,
cardiac transplants) to rule out ischemia (1). Here,
DSE determined the physiological impact of AAOCA.
In adults and older children, DSE is used to assess
viability of myocardium. We observed the same
pattern in this infant, in which the biphasic response
pre-intervention was followed by resolution of BRUE
symptoms post-unroofing. This case report demon-
strates that pediatric stress echocardiography, both
pharmacologic and exercise, which examines
myocardial wall thickening with stress, can be an
effective noninvasive diagnostic tool for identifying
ischemia in children with AAOCA. Of note,
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FIGURE 2 Coronary Computed Tomography Angiogram of ALCA-R

Three-dimensional coronary computed tomography angiogram showing narrowing of the
anomalous left coronary artery originating from the right sinus of Valsalva (ALCA-R) as it
emerges from the aortic wall. The arrow indicates the LCA which has both an intramural
and an interarterial course. Ao = aorta; LCA = left coronary artery; LV = left ventricle;
RCA = right coronary artery.

electrocardiograms performed during DSE are not a
sensitive means of identifying ischemia.

Following ALCA-R diagnosis, patients are typically
referred for surgical treatment owing to high risk of
SCD. Unroofing the intramural segment of the ALCA-
R and reimplantation with ostial translocation are 2
commonly recommended procedures when the child
is sufficiently large to undergo surgery (4). At expe-
rienced centers, these procedures pose a relatively
low risk (4). Our case highlights that as the child
grows, cardiovascular anatomy and spatial relation-
ships between structures may evolve. Therefore,
close follow-up and stress imaging even after suc-
cessful unroofing should be performed in children to
rule out ischemia with exertion.

The patient was discharged without further cardiac
symptoms, now 4 years after definitive therapy with
LCA reimplantation.

ALCA-R can pose a risk of SCA in infants and
children under 10 years of age. Pediatric stress
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echocardiography can help detect ischemia in infants
and young children.
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