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Myocardial
Ischemia Caused by
a Coronary Anomaly

Left Circumflex Coronary Artery
Arising from Right Sinus of Valsalva

We present the case of a patient in whom a previously undetected anomalous origin of
the circumflex coronary artery caused myocardial ischemia and led to positive myocar-
dial scintigraphic results. Subsequent coronary angiography showed that the left cir-
cumflex coronary artery arose from the right coronary ostium—an anomaly that has
been associated with chest discomfort—without atherosclerotic lesions. The peripher-
al distribution of the left circumflex artery was normal.

We describe the clinical and angiographic findings in our patient and discuss the re-
lationship between coronary artery anomalies and ischemia. (Tex Heart Inst J 2004;
31:273-5)

oronary artery anomalies are found in 0.6% to 1.55% of patients who un-

dergo coronary angiography,” and the increasing use of diagnostic coro-

nary angiography is uncovering even more such abnormalities. Indeed,
most coronary anomalies are found incidentally during coronary arteriography. Al-
though these anomalies are present at birth, relatively few manifest symptoms in
children. Anomalous origin of a coronary artery does not generally lead to myocar-
dial ischemia.

The origin of the left circumflex coronary artery (LCx) from the right sinus of
Valsalva is one of the most common anatomic variations of the coronary artery cir-
culation.”® Although this anomaly is classified as benign and asymptomatic, it can
cause myocardial ischemia without atherosclerosis.” Herein, we report a case of
anomalous origin of the LCx coronary artery as a rare cause of myocardial isch-
emia.

Case Report

In May 2003, a 73-year-old man presented at the department of chest diseases of
our institution with dyspnea and chest discomfort on exertion, which he had been
experiencing for 3 years. He was diagnosed with chronic obstructive pulmonary
disease. The following month, he was referred to our clinic due to chest pain. He
had no family history of ischemic heart disease and no known coronary risk fac-
tors. Upon detailed examination, he was diagnosed as having chronic stable angina
pectoris. An electrocardiogram showed slow-rate atrial fibrillation without signifi-
cant ST-segment changes. An echocardiogram showed a dilated left ventricle, mild
global hypokinetic walls with a reduced ejection fraction (about 0.50), and no con-
genital cardiac anomaly. A conventional exercise stress test could not be performed
due to osteoarthritis in the patient’s knees; instead, we scheduled myocardial perfu-
sion scintigraphy. A single photon emission computed tomographic (SPECT)
study was performed with 20 mCi of technetium-99m methoxyisobutylisonitrile
(Tc-99m MIBI) after a pharmacologic stress test with dobutamine and again with
the patient at rest. On the images taken after the stress, hypoperfusion was seen in
the mid and basal segments of the inferoseptal region of the heart. Perfusion of
these segments returned to normal on the images taken with the patient at rest
(Fig. 1). These disturbances suggested ischemic changes induced by the test.
Therefore, we performed left heart catheterization; coronary angiography revealed
coronary arteries that were free of lesions. The LCx artery was found to arise from
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the right coronary ostium and to course behind the
aorta (Figs. 2 and 3). The peripheral distribution of
the LCx was normal. Given this evidence, we sur-
mised that the patient’s symptoms of ischemia were
caused by the anomalous coronary artery. We gave
him a B-blocker and nitrate therapy, and he was free
of chest pain when we last saw him in May 2004.

Discussion

The origin of the LCx from the right sinus of Valsalva
is one of the most common coronary artery anom-
alies; the incidence ranges from 0.20% to 0.71%."
The anomalous LCx originates from a separate orifice

SAX VLA

Stress

~ -

Fig. 1 Tomographic scans during stress myocardial scintig-
raphy, in the short-axis (SAX), vertical long-axis (VLA), and
horizontal long-axis (HLA) views, show perfusion defects in
the mid and basal inferoseptal segments. The resting SAX,
VLA, and HLA views show the perfusion after its return to
normal.

Fig. 2 Coronary angiogram in the left anterior oblique view
shows the circumflex coronary artery originating in the right
coronary ostium and following a retroaortic course to its
normal distribution area.
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Fig. 3 Coronary angiogram in the right anterior oblique view
shows the origin of the circumflex artery in the right sinus of
Valsalva.

in the right sinus of Valsalva. It courses behind the
aorta to the left part of the atrioventricular sulcus,
where it resumes its usual configuration. Although
this anomaly is classified as benign and asymptomatic,
it can cause myocardial ischemia, and a few cases of
sudden death, myocardial infarction, and angina pec-
toris in the absence of atherosclerotic lesions have
been reported.” These manifestations could be due to
repeated compression of the anomalous artery by a
dilated aortic root or to unusual angling as a result of
the retroaortic course of the LCx, which can compress
the coronary ostium and restrict blood flow." Myo-
cardial ischemia should be ruled out before a coronary
anomaly is considered benign. One of the tests most
often used for this purpose is the thallium exercise
stress test. However, this test is not sufficiently sensi-
tive to show myocardial perfusion defects, which has
been demonstrated in patients with LCx anomalies
who have positive conventional stress test results but
negative thallium stress test results.*"! When we per-
formed scintigraphy with Tc-99m MIBI in our pa-
tient, the area of ischemia was shown to be in the
distribution region of the LCx.

Not all patients who have coronary anomalies have
symptoms of ischemia. Our patient’s symptoms oc-
curred only with maximal exercise. We believe that his
chest discomfort was caused by the pressure of the
aorta on the LCx as it coursed around the aortic root.
During effort, the root of the aorta widens due to in-
creased blood flow. In our patient, these conditions
exerted additional pressure on the LCx; therefore,
blood flow through the LCx artery could not meet
the increased demand of blood flow for the myocar-
dium, and ischemia occurred.

Surgery was not chosen for this patient, because of
his advanced age and the absence of severe ischemia.
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We achieved a satisfactory result with medical treat-
ment, including a B-blocker and nitrate therapy.
Because the symptoms completely resolved after [3-
blocker treatment, we did not need to confirm im-
provement with a repeat nuclear stress test. In their
study investigating coronary artery anomalies leading
to sudden death, Taylor and colleagues’ found that
coronary artery anomalies coursing between the aorta
and the pulmonary arteries caused a significant por-
tion of deaths in patients under 35 years of age. Nev-
ertheless, the age and the clinical course of our patient
directed us toward conservative treatment. In elderly
patients, a calcified and rigid aortic root can cause myo-
cardial ischemia by compressing an anomalous coro-
nary artery, as it did in our patient. We conclude that
the anomalous origin of the left circumflex coronary
artery is not always benign. As in most cases, treat-
ment for such a condition should be tailored to the
individual patient.
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