CONGENITAL: TRANSPOSITION OF THE GREAT ARTERIES: CASE REPORT

Femoral artery homograft for coronary artery plasty

following arterial switch operation

‘ '.) Check for updates
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Extension of incision into proximal left main coro-
nary artery and femoral artery homograft.
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A 22-year-old young man who previously underwent an
arterial switch operation (ASO) as an infant for d-transposi-
tion of the great arteries with single right coronary artery
presented with exertional angina. Echocardiogram demon-
strated good repair with preserved biventricular contrac-
tility. Stress test was positive for ischemic changes.
Cardiac catheterization and coronary computed tomogra-
phy angiogram (CTA) revealed a single coronary artery
that arose from the right facing sinus and bifurcated into a
widely patent and dominant right coronary artery and a
left main coronary artery (LMCA) that was severely ste-
nosed at its origin (Figure 1, A). Percutaneous angioplasty
of the proximal LMCA with possible stenting was not
considered a safe or durable option in view of his young
age and the risk of occlusion (“jailing”) of the adjacent right
coronary artery. Surgical options included LMCA ostio-
plasty, bypass grafting to LMCA, and unroofing of adjacent
wall of the LMCA into the aorta. Following a detailed dis-
cussion and consent, the patient was taken to the operating
room for coronary artery plasty on cardiopulmonary bypass
(CPB).

The patient was placed on CPB via peripheral cannula-
tion. Following chest re-entry, the main pulmonary artery
was transected to gain access to the ascending aorta. An aor-
totomy was performed about 1 cm above the origin of the
single coronary artery after myocardial arrest. Although
coronary CTA had suggested that an unroofing procedure
was possible, we noticed considerable gap between the cor-
onary artery and the wall of the aorta. In addition, the obli-
que course of the artery with respect to the aortic wall made
this option unfeasible. We decided against coronary artery
bypass grafting because of the young age of the patient.
The aortotomy incision was carried into the orifice of the
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Surgical intervention for stenosis
in single coronary artery system
following arterial switch can be a
high risk procedure. Femoral ar-
tery homograft is a suitable
choice for coronary artery plasty.

See Commentaries on pages 235 and 237.

single coronary artery and the narrowed opening of the
LMCA was identified. The incision was then continued
across the LMCA ostium well past the stenosis. A thawed
6-mm femoral artery homograft was fashioned into an
oval-shaped patch. This was used to augment the narrowed
segment of LMCA, the area of bifurcation, and opening of
the single coronary artery into the aorta using continuous
7.0 PROLENE (Figure 2). This patch was carried onto the
ascending aorta for a short distance and the aortotomy
was closed.

Following reconstruction of the main pulmonary artery,
the patient was weaned off CPB without issues and both
coronary arteries appeared widely patent on transesopha-
geal echocardiogram with good biventricular contractility.
The postoperative course was uneventful, and he was dis-
charged on aspirin. He is asymptomatic at 7 months’
follow-up. Coronary CTA done 6 months after the proced-
ure demonstrates a patent LMCA (Figure 1, B). This case
report does not contain any patient identifiers and is hence
exempt from institutional review board review as per insti-
tutional guidelines.
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FIGURE 1. Coronary computed tomography angiogram, 3-dimensional reconstruction (A) showing stenosis of the proximal segment of the left main cor-
onary artery as it emerges from the single right coronary artery and 3-dimensional reconstruction (B) showing widely patent left main coronary artery

following reconstruction.

DISCUSSION

Coronary artery narrowing in the form of ostial stenosis
or kinking is a well-recognized complication of ASO and
presents in a bimodal pattern.'” Risk factors for coronary
artery stenosis following ASO include intramural coronary
artery and single coronary artery, as highlighted previ-
ously.” In single coronary artery patterns, the coronary ar-
teries arise from a common origin and extend in opposite
directions, thereby increasing the likelihood of stretching
or kinking of one or both of them following transfer during
ASO."

Surgical ostial plasty usually involves extension of the
aortotomy incision across the area of stenosis into the cor-
onary artery and augmentation of the coronary artery using
a patch.' ™ Various types of patches have been described,
including native and treated pericardium, bovine pericar-
dium, and pulmonary homograft. Selection of the patch is
crucial to avoid restenosis, as has been well described
with the use of bovine pericardium.2 In a redo situation,

the pericardium and autologous tissues such as aorta and
pulmonary artery can be sparse and fibrotic, making them
less suitable for coronary artery plasty. Care must also be
taken to avoid ballooning or kinking of the onlay patch,
especially in the zone of bifurcation where the LMCA joins
the right coronary artery and coronary opening in the aorta.
Femoral artery homograft is well suited for this situation, as
it has a contour and tissue quality that matches that of the
coronary artery. It is hemostatic and the natural endothelial
lining makes it less likely thrombogenic compared with
artificial patches. Any intervention to treat stenosis
involving single coronary artery system has the potential
to jeopardize the entire coronary circulation. The procedure
should not only correct the narrowed segment of the coro-
nary artery but also preserve the integrity of the bifurcation
and opening of the single coronary artery. A femoral artery
homograft is a suitable choice in this situation, although it is
expensive and longer-term results associated with its use are
unknown.

FIGURE 2. Extension of incision into proximal left main coronary artery and femoral artery homograft. A, Intraoperative photograph. B, Femoral artery
homograft. Arrow indicates opened distal end of left main coronary artery, controlled with Heifitz surgical clip.
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