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Single coronary artery originating from the right aortic sinus
without a left anterior descending and circumflex artery in
conventional swine
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Single coronary artery is a rare coronary artery anomaly. Very few previous reports of this anatomical
malformation in swine have been found. A 22 kg Yorkshire X Landrace F1 crosshred castrated male swine
was presented for enrollment in a coronary stent implantion study. Coronary angiography revealed a
single coronary artery arising from the right aortic sinus. The right coronary artery and anomalous left
coronary artery were implanted with novel coronary stents without any side effects.
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Because the porcine cardiac and coronary artery
anatomy is similar to that in humans, swine are important
laboratory large animal models in cardiovascular research
[3,8-9,12]. The normal left coronary artery of humans
and swine divides into a left anterior descending artery
(LAD) and left circumflex artery (LCX) (Figure 1-1).
The normal right coronary artery (RCA) arises from the
right aortic sinus and travels between the right auricle
and pulmonary trunk (Figure 1-2).

The incidence of coronary artery anomalies is
approximately 1-2% in human beings [2]. In a coronary
angiographic analysis of 16,573 patients, coronary
malformations were detected in 48 (0.29%). The origin
of the LCX from the RCA or right aortic sinus was the
most common anomaly (28 patients [58.3%]). An
anomalous RCA originating from the LAD or LCX was
observed in six patients (12.5%). The left coronary artery
originated from the right aortic sinus in five patients, and

the LAD originated from the RCA or the right aortic
sinus in five patients. The RCA originated from the left
aortic sinus in three patients and from an ectopic ostium
in the ascending aorta in one patient [11]. In 126,595
American people, the coronary artery malformation rate
was 1.3 % and various coronary artery anomalies have
been reported [1,10]. There have been many reports of
coronary anomalies in human interventional cardiology
cases [4-6,10], but previous reports of anomalies in
swine are very rare [7]. We conducted an angiogram for
developing a novel coronary stent. And a coronary
malformation was an incidental finding during the
coronary stent implantation in a porcine coronary
restenosis model.

The animal study was approved by the Ethics
Committee of Chonnam National University Medical
School and Chonnam National University Hospital
(CNU TACUC-H-2012-24), and conformed to the Guide
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Figure 1. (1) The normal left coronary artery divides into the left
anterior descending artery (LAD, white arrow) and left
circumflex artery (LCX, black arrow). (2) The normal right
coronary artery (RCA) arises from the right aortic sinus (opened
arrow).

Figure 3. (1) Coronary stent was implanted in RCA. (2) The
other stent was implanted in the anomalous left coronary artery.
The stents were deployed by inflating the balloon and the
resulting stent-to-artery ratio was 1.3:1.

Figure 2. (1) On angiography, the left coronary artery did not
exist. (2) Right coronary angiography revealed an anomalous
left coronary artery (black arrow) originating as a separate
branch from the right coronary artery (RCA, opened arrow).

for the Care and Use of Laboratory Animals published
by the US National Institutes of Health (NIH Publication
No. 85-23, revised 1996). The study animal was a 22 kg
Yorkshire X Landrace F1 crossbred castrated male swine
weighing 22 kg. To prevent acute thrombosis after
stenting, premedication with aspirin 100 mg and
clopidogrel 75 mg per day was given for 5 days before
the procedure. On the procedure day, the pigs were
anesthetized with zolazepam and tiletamine (2.5 mg/kg,
Zoletil50%, Virvac, Caros, France), xylazine (3 mg/kg,
Rompun®, Bayer AG, Leverkusen, Germany) and
azaperone (6 mg/kg, Stresnil®, Janssen-Cilag, Neuss,
Germany). They received supplemental oxygen continuously
through an oxygen mask. Subcutaneous 2% lidocaine at
the cut-down site was administered, and the left carotid
artery was surgically exposed, and a 7 French sheath was
inserted.

Continuous hemodynamic and
cardiographic monitoring was maintained throughout
the procedure. Then 5,000 units of heparin was

surface electro-

Figure 4. (1) Opened arrow indicates the implanted coronary
stent. (2) Coronary angiograms were obtained immediately
after stent implantation. Angiogram showed that side effects
such as acute stent thrombosis did not occur in the stent site.

administered intravenously as a bolus prior to the
procedure, and the target coronary artery was engaged
using standard 7 F guide catheters, and control
angiograms of both coronary arteries were performed
using a nonionic contrast agent in two orthogonal views.

On angiography, the left coronary artery did not exist
(Figure 2-1). The right coronary angiogram showed a
single coronary artery arising from the aortic sinus
(Figure 2-2).

Two types of stents were implanted in the anomalous
left coronary artery and right coronary artery in the pig.
The stent was deployed by inflating the balloon and the
resulting stent-to-artery ratio was 1.3:1 (Figure 3).
Coronary angiograms were obtained immediately after
stent implantation. Acute stent thrombosis is a very
common side effect after stenting. Our coronary angiogram
showed that acute thrombosis did not occur in the stent
implantation area (Figure 4). Then, all the equipment
was removed and the carotid artery was ligated.

Our case report showed that conventional swine have
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a coronary artery anomaly without clinical symptoms.
The structural vascular anomaly may influence outcomes
of myocardial infarction experiment, but do not affect
the coronary stent experiment. In humans, coronary
artery malformations can cause clinical symptoms, and
in rare cases even death. Therefore, the researcher may
have to exclude such swine with a coronary anomaly
through angiographic findings.
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