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Commentary: Can we predict late
coronary events after arterial
switch operation? A question
without a simple answer
Viktor Hraska, MD, PhD, and Benjamin H. Goot, MD

CENTRAL MESSAGE

It is our obligation to refine cor-
onary transfer surgical tech-
niques and develop appropriate
screening for detection of
myocardial ischemia after arterial
switch operation.

C
O

Viktor Hraska, MD, PhD,a and
Benjamin H. Goot, MDb

Batteux and colleagues1 deserve our admiration and respect
for their effort to address the oft-debated issue regarding
how to identify patients at risk of coronary events following
the arterial switch operation (ASO). These unique data
reflect an 18-year experience at a single, busy institution
known for excellent results and comprehensive follow-up.

The authors reviewed 100 randomly selected computed
tomography (CT) scans from those patients free from coro-
nary events after ASO and 21 CT scans from patients who
experienced a coronary event more than 3 years after
ASO. Using 3-dimensional coronary modeling software,
they found 4 left coronary artery (LCA) features associated
with late coronary events. The authors provide a very
thoughtful and tempered discussion of their data,
concluding that imaging of coronary arteries after ASO
might be useful to select patients at higher risk, thereby
tailoring surveillance. From a surgical point of view, the
essential question is whether these geometric findings can
be translated into surgical techniques that minimize the
risk of late coronary events.

A fair amount of experience has been attained regarding
coronary transfer in all types of coronary patterns. Often
these early experiences were painful. As Oscar Wilde
said: “Experience is simply the name we give our mis-
takes.”2 The site of coronary reimplantation is most often
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dictated by the anatomic situation more than it is chosen.
Nevertheless, based on our experiences, there has been a
tendency to avoid medial implantation of coronaries when-
ever it is possible. Therefore both coronaries should be im-
planted more laterally, with the LCA at a moderate height in
the sinus, so that the takeoff may achieve a less-acute angle
and avoid the pulmonary trunk. This practice is consistent
with the CT-based LCA geometric findings identified in
this study. It is also noteworthy that similar high-risk geo-
metric parameters of the right coronary artery were not
identified, which undermines the validity of this method.
Lastly, the events themselves are so rare, more data are
certainly needed to improve the methodology.
Another relevant question is whether it is justifiable to

use screening CT imaging routinely for all patients after
ASO. At this point, this is very unlikely. The limited number
of events alone, at least during the first 3 decades after ASO,
would argue against routine screening to detect asymptom-
atic coronary obstruction.3 Secondly the proposed method
is time- and effort-consuming, and exposes patients to radi-
ation. Although spatial resolution provided by CT is sacri-
ficed, utilizing cardiac magnetic resonance imaging with
stress perfusion can provide useful coronary artery imaging
in addition to quantification of ventricular function, tissue
characterization, and myocardial perfusion data.4,5 These
data are also important when assessing for evidence of
ischemia, particularly in patients who had medially
implanted coronaries. Regardless, we agreewith the authors
that coronary events after ASO are not normal and in the
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future more appropriate targeted screening of some kind
should occur.

We commend Batteux and colleagues1 for their important
contribution in developing more objective follow up
protocols after ASO.
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Commentary: Coronary origins
after the arterial switch operation:
Let’s think of it like anomalous
aortic origin of the coronaries
Translocated coronaries after the arterial switch
are vulnerable as in patients with AAOCA.
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The translocated coronary ostia
and main coronary arteries after
the arterial switch operation
should be thought of as we do in
patients with anomalous aortic
origin of a coronary artery.
Charles D. Fraser, Jr, MD

We have gotten really good at moving coronary ostia. The
hallmark of a successful arterial switch operation (ASO)
is accurate translocation of the coronary ostia, no matter
how they originate, to what becomes the aortic root
(“neo-aortic root”). Congenital heart surgeons have devel-
oped many effective techniques to perform the ASO in
essentially every coronary branching pattern and ostial
orientation. Furthermore, we have ways to deal with an in-
tramural course of a main coronary artery, a single coronary
ostium, and all varieties of great vessel orientation. Thus,
expectations for survival after the ASO are very high, and
they should be. As we have reported recently, in a series
of 394 patients (including transposition of the great arteries
with intact ventricular septum, transposition of the great
arteries with ventricular septal defect with/without aortic
arch hypoplasia, and the Taussig–Bing anomaly [double-
outlet right ventricle with subpulmonary ventricular septal
defect]), we had no in-hospital deaths and 1 out-of-
hospital death over the last 23 years.1 Others have achieved
similar results.

Short- and intermediate-term outcomes, however, do not
tell the whole story. Information continues to accrue con-
cerning the fate of translocated coronary ostia and coronary
arteries after the ASO. Some ostia and proximal coronaries
do occlude or become stenotic. Thus, we are left with
gery c April 2021
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