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A previously unreported variant of a single coronary artery arising between the aorta
and pulmonary artery is presented. This variant had many high-risk features, so
prophylactic coronary artery bypass grafting was recommended.
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a rare cause. While coronary anomalies occur at a rate of approximately 0.2% to
1.3% in adult angiographic series,"” the subset that leads to clinically important
sequelae such as ischemia, infarction, or sudden death is considerably lower. Single
coronary arteries may most commonly be associated with these outcomes if one or more
arterial segments travels between the ascending aorta and the pulmonary infundibulum.
We present a previously unreported variant of a single coronary artery arising superior
to the coronary sinuses with the proximal portion of both the right coronary artery and
the left main coronary artery traveling between the great vessels, leading to severe
myocardial ischemia.

Q mong nonatherosclerotic causes of myocardial ischemia, coronary anomalies are

Case Report
A 45-year-old African American woman presented for evaluation of numerous, intermit-
tent episodes of chest pain occurring over 4 to 6 weeks. The pain was located in the left
side of her chest with radiation to the left arm, occurring both at times of rest and during
light exertion. Past medical history was negative; there was no history of syncope, rheu-
matic disease, or prior cardiac evaluation. Her only cardiac risk factor was smoking a pack
of cigarettes per day; she took no medications chronically. Physical exam and baseline
electrocardiogram were normal.

During an exercise thallium scan, the patient developed chest pain after walking for
4 minutes on the treadmill (standard Bruce protocol), with concomitant 1 mm ST depression
throughout the precordial leads. Exercise was terminated at 5 minutes due to persistent
pain. Nuclear scintigraphy revealed a normal resting ejection fraction, but stress images
showed a pattern of global ischemia with left ventricular dilatation.

Coronary angiography was subsequently accomplished utilizing a 7 French Voda (Boston
Scientific, Maple Grove, MN) catheter to cannulate a single, ectopic ostium. The single coro-
nary artery arose above the level of the coronary sinuses (Figure 1), bifurcating early into a
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Single Coronary Artery with an Ectopic Origin and Interarterial Course continued
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Figure 1. Root aortogram demonstrating the coronary ostium arising superior to the

sinotubular junction. ST, sinotubular junction.

right coronary artery and a left main
artery with normal terminal distri-
bution (Figure 2). The initial course
of the arteries in relation to the
aorta and the pulmonary artery was
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Figure 2. Coronary angiogram in the 30-degree left anterior oblique position, showing

single coronary artery giving rise to all three epicardial vessels. RCA, right coronary artery;
LAD, left anterior descending artery; LCX, left circumflex artery.

not known with certainty, however.
An 80% stenosis of a medium-sized
diagonal branch was the only evi-
dence of atherosclerotic disease, but
this could not fully explain the high

Figure 3. Electron beam
computed tomography scan
revealing the proximal
left main artery arising
between the aorta and
pulmonary  artery. Ao,
gorta; PA, pulmonary
artery; LM, left main
artery.
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risk findings of the exercise thalli-
um scan, including early wide-
spread ischemic electrocardiographic
changes and ventricular dilatation.
An electron beam computed
tomography was obtained the follow-
ing day, which revealed the origin of
the single coronary artery to arise
between the ascending aorta and
the pulmonary infundibulum

Coronary artery bypass grafting
was recommended and successfully
carried out.

(Figure 3). Based on the course of
both the proximal right coronary
artery (RCA) and the proximal left
main coronary artery between the
great vessels, coronary artery bypass
grafting was recommended and suc-
cessfully carried out with anastomosis
of the right internal thoracic artery
to the RCA, the left internal thoracic
artery to the left anterior descending
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Figure 4. Lipton’s proposed classification of isolated
single coronary artery. Key for abbreviations: R, right;
L, left; RCA, right coronary artery; LCA, left coronary
artery; LAD, left anterior descending coronary artery;
LCx, left circumflex coronary artery; Ao, aorta; PA,
main pulmonary artery; A, anterior; B, between and
P, posterior to the great vessels. Reprinted with per-
mission from Lipton MJ, Barry WH, Obrez |, et al.
Isolated single coronary artery: diagnosis, angio-
graphic classification, and clinical significance.
Radiology. 1979;130:39-47.
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(LAD), and a reverse saphenous vein
graft from the proximal aorta to the
first diagonal branch. Follow-up thalli-
um scan revealed no further evidence
of ischemia or chamber dilation, and
the patient is symptom-free.

Discussion

Isolated single coronary artery is
reported to occur in approximately
0.024% to 0.04% of the population.®
It may occur with (41%) or without
(59%) associated congenital anom-
alies.* Smith® and subsequently

Lipton and colleagues® have catego-
rized numerous variations based on
site of origin (right or left coronary
cusp), number of branching vessels
(1-3), and course in regards to the
ascending aorta and pulmonary out-
flow tract (Figure 4).

Cheitlin and colleagues’ conducted
an extensive review of autopsy data
from the Armed Forces Institute of
Pathology and first suggested that

that when the right coronary artery
arises from the left cusp and travels
between the great vessels (Lipton
class LII-B)® there was not a signifi-
cant risk of MI or sudden death3;
however, a growing number of
reports brings this into question,
especially when dealing with a
right-dominant system."*

An autopsy series by Kragel and
Robert was the first to describe

The etiology of sudden death in these patients is unknown.

when the single ostium arises from
the right cusp, and the left main
artery traverses between the ascend-
ing aorta and the pulmonary out-
flow tract (Lipton class RII-B),* the
lesion may not be benign and the
patient is at increased risk of myocar-
dial infarction (MI) and sudden
death, especially with exertion. To
the contrary, if the left main artery
travels anterior or posterior to both
great vessels (Lipton class RII-A and
RII-P respectively),® or if it passes
between the great vessels by way of
an intramyocardial bridge (Lipton
class RII-B intramyocardial),® the
risk of this anomaly leading to sud-
den death or MI is felt to be quite
low, although the literature reports
exceptions.””® It has been believed

anomalous coronary arteries arising
outside of a coronary sinus of
Valsalva.!! Their series suggested
that a high takeoff (that is, above
the sinotubular junction), especially
with an ostium occurring directly
superior to a commissure, may place
the patient at increased risk of an
adverse outcome. This is evidenced
by the fact that 5 of the 10 patients
in this series with an RCA arising
from above the commissure separat-
ing the right and left cusp and pass-
ing between the great vessels experi-
enced sudden death attributed to
the anomaly, a rate distinctly high
for an RCA anomaly (Figure 5).

The etiology of sudden death in
these patients is unknown, although
there have been numerous postula-

Figure 5. Coronary anato-
my in cases of anomalous
origin of the right coronary
artery arising superior to
the commissure between
the right and left sinus of
valsalva. R, right; L, left;
P, posterior/noncoronary
cusp. Reprinted with per-
mission from Kragel AH,
Roberts WC. Anomalous
origin of either the right or
left main coronary artery
from the aorta with subse-
quent coursing between
agorta and pulmonary
trunk: analysis of 32
necropsy cases. American
Journal of Cardiology
1988;62:771-777.
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Figure 6. Coronary anatomy for case presented. The single coronary ostium arises between the left and right coronary cusp, superior to the sinotubular junction. Abbreviations

as in Figure 5.

tions. Some have proposed that
compression of the left main coro-
nary artery between the aorta and
pulmonary outflow may occur with
vigorous exertion and increased car-
diac output.”*'* Others suggest that
exertion causes distention of the
aorta that exaggerates the angulation
at the origin of the vessel, creating a
dynamic compression or “kinking.”"
Finally, Cheitlin and colleagues’
point out that many of the anom-
alous arteries have abnormal, slit-like
orifices that may become compro-
mised during exertion due to
enlargement of the aorta.

Conclusion

We have presented a case of a previ-
ously unreported coronary anomaly
in which a single coronary artery
arises both superior to the sinotubular
junction above the commissure sepa-
rating the left and right coronary cusp
(Figure 6), and between the ascending
aorta and pulmonary infundibulum,
so that the proximal portions of both
the left main artery and the right
coronary artery travel between the
great vessels (see Figure 3). Either

anomaly alone has been associated
with MI and sudden death, so
the lesion was judged to be “high
risk” on anatomical grounds. Both
early widespread electrocardio-
graphic abnormalities and scinti-
graphic features of global ischemia
with ventricular dilatation provided
objective evidence of a myocardium
at significant risk. ]
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Main Points

e [solated single coronary artery is reported to occur in approximately 0.024%-0.04% of the population.

e It may occur with or without associated congenital anomalies.

e When the single ostium arises from the right cusp, and the left main artery traverses between the ascending aorta and
the pulmonary outflow tract, the patient is at increased risk of myocardial infarction (MI) and sudden death.

e If the left main artery travels anterior or posterior to both great vessels or passes between the great vessels by way of

an intramyocardial bridge the risk of sudden death or MI is felt to be quite low.
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