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Pitfalls of Intervention Therapy in a
Patient With Anomalous Origin of the
Right Coronary Artery From the Left
Sinus of Valsalva Associated With Or-

ganic Stenosis
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A 64-year-old man visited our hospital with a complaint of exertional chest discomfort. Exercise elec-
trocardiography revealed ST segment depression in the Vi—Vs leads, and exercise thallium myocardial
scintigraphy demonstrated myocardial ischemia in the area of the right coronary artery, suggesting effort
angina. Diagnostic coronary angiography revealed an anomalous origin of the right coronary artery from
the left sinus of Valsalva and 90% organic stenosis at the proximal portion. We performed percutaneous
transluminal coronary angioplasty (PTCA), but repeat PTCA was required 3 months later because of
restenosis. Follow-up angiography 1 year later showed regression of the stenotic lesion to less than 50%
diameter compared with the data obtained 3 months after the second PTCA. However, exercise
Pmtechnetium-tetrofosmin myocardial scintigraphy disclosed obvious myocardial ischemia in the inferior
region.

These results suggested that the myocardial ischemia in this particular patient was caused not only by
the organic stenosis but also by the anatomic anomaly which might reduce coronary blood flow during
exercise. Such patients should be followed up cautiously with much more sophisticated methodology.
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INTRODUCTION

Anomalous origin of the coronary artery is a rare
congenital anomaly with an incidence of about 0.3
to 1.2%, and anomalous origin of the right coronary
artery from the left sinus of Valsalva has been found
in 6-27% of patients with this anomaly'?. This

Radionuclide imaging (99m-Tc-tetro-
Revascularization, Exercise

anomaly was thought to be a clinically benign ab-
normality, but it was reported to cause angina
pectoris or myocardial infarction in the absence of
any distinct atherosclerotic lesion, and also to cause
faintness, ventricular fibrillation and even sudden
death®>.

We encountered a patient with this anomaly asso-
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Selected abbreviations and acronyms

PTCA =percutaneous transluminal coronary angioplasty
Tc=technetium
Tl=thallium

ciated with atherosclerotic stenosis, who underwent
elective percutaneous transluminal coronary angio-
plasty (PTCA) for myocardial ischemia. However,
follow-up examination showed that the anomalous
right coronary artery was related to the mechanism
responsible for the development of myocardial
ischemia and we were obliged to change the thera-
peutic strategy. Therefore, we wish to propose the
most appropriate therapeutic strategy for such cases
complicated by organic stenosis.

CASE REPORT

A 64-year-old man had developed persistent
exertional chest discomfort for several minutes for 2
weeks before he visited our hospital in June 1994.
Exercise electrocardiography revealed ST segment
depression in the V.V, leads and exercise myocar-
dial scintigraphy demonstrated transient myocardial
ischemia in the region of the right coronary artery.
As these results were highly suggestive of effort an-
gina, we performed diagnostic coronary angio-
graphy, which disclosed the normal left coronary
artery and anomalous origin of the right coronary
artery from the left sinus of Valsalva. Furthermore,
the latter had 90% organic stenosis at the proximal
portion. Therefore, we thought that the myocardial
ischemia was caused by this atherosclerotic lesion.
We therefore performed PTCA with satisfactory re-
sults.

Follow-up coronary angiography 3 months later
showed 90% restenosis at the same portion, so
PTCA was repeated. Further follow-up angio-
graphy revealed mild progression (50-75% narrow-
ing) of the stenosis in comparison with that immedi-
ately after the second PTCA (Fig. 1). However, he
had no apparent symptoms and exercise thallium-
201 (T1) myocardial scintigraphy showed a slight
decrease of TI uptake in the inferior region (Fig. 2).
We decided to observe this patient conservatively.

About 1 year after the second PTCA, the patient
began to complain of exertional chest discomfort
again and exercise electrocardiography showed ST
segment depression in the V.—Vs leads, so we re-

Fig. 1 Coronary angiogram 3 months after 2nd PTCA showing
organic stenosis causing 50-75% narrowing at the proximal
portion of the right coronary artery
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Fig. 2 Exercise thallium myocardial scintigrams 3 months after 2nd
PTCA showing slight decrease of Tl uptake in the inferior
region

examined the suspected stenosis. Contrary to our
prediction, the stenosis had regressed to 50% in
diameter (Fig. 3). Therefore, in addition to dipyri-
damole-stress Tl scintigraphy, exercise technetium-
99m (*"Tc)-tetrofosmin myocardial scintigraphy,
which has higher energy than TI, was performed to
confirm whether the myocardial ischemia was
present or not. Dipyridamole-stress Tl scintigraphy
showed a slight decrease of T1 uptake in the inferior
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Fig.3 Angiogram 1 year after 2nd PTCA showing the stenosis had
regressed to 50% in diameter

region but no myocardial ischemia, whereas exer-
cise ®"Tc-tetrofosmin myocardial scintigraphy re-
vealed obvious myocardial ischemia in the region of
the right coronary artery (Fig. 4). Fast computed
tomography of the patient revealed that the right
coronary artery originated from the left sinus of
Valsalva at an acute angle and coursed between the
aorta and the pulmonary artery (Fig. 5).

Thus, we suspected the anomalous origin of this
artery was related to the development of myocardial
ischemia during exercise, and decided to perform
bypass surgery to the right coronary artery.

DISCUSSION

It was reported that there is no difference in the
ability to diagnose myocardial ischemia between
dipyridamole stress and exercise Tl scintigraphy®.
On the other hand, it has been thought that the use of
exercise TI scintigraphy may lead to overdiagnosis
due to poor Tl uptake in the inferior region. *™Tc-
tetrofosmin has higher radioactivity than Tl and is
claimed to have similar sensitivity compared with
that of exercise Tl scintigraphy using the reinjection
method. Therefore, exercise *™Tc-tetrofosmin myo-
cardial scintigraphy would be expected to reduce
the possibility of overdiagnosis related to inferior
myocardial ischemia®®.

In our patient, obvious myocardial ischemia was
revealed by exercise *™Tc-tetrofosmin myocardial
scintigraphy in spite of the regression of the athero-
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Fig.4 Scintigrams 1 year after 2nd PTCA

Upper : Exercise ™Tc-tetrofosmin myocardial scintigram re-
vealing obvious myocardial ischemia in the region of the right
coronary artery.

Lower : Dipyridamole-stress Tl scintigram showing a slight
decrease of Tl uptake in the inferior region but no myocardial
ischemia.

sclerotic stenosis 1 year after the second PTCA. On
the contrary, dipyridamole-stress Tl scintigraphy
performed during the same period demonstrated
slight reduction of Tl uptake but no abnormalities
indicating myocardial ischemia in the inferior re-
gion. These results obtained by the two different
myocardial scintigraphic methods showed that the
myocardial ischemia in this case was not only
caused by atherosclerotic stenosis, but also by func-
tional ischemia due to exercise stress resulting from
the anatomical anomaly.



114 Sohara, Tsurukawa, Kawabata et al

Fig.5 Fast computed tomogram revealing the RCA originated from
the left sinus of Valsalva at an acute angle and coursed between
the aorta and the pulmonary artery (arrows)

RCA=right coronary artery; LCA=left coronary artery;
PA =pulmonary artery; LSV =left sinus of Valsalva.

Vasospasm did not seem to be related to myocar-
dial ischemia in this patient because the patient de-
veloped only exertional angina and was receiving
adequate medication. The following functional
mechanisms responsible for the development of
myocardial ischemia in patients with anomalous
origin of the right coronary artery from the left sinus
of Valsalva have been proposed : reduced coronary
blood flow due to a slit-like ostium and the acute
angle at which the anomalous vessel originates,
compression between the aorta and pulmonary
trunk”?, and kinking due to the long run of the ves-
sel'?. All these speculative mechanisms were based
on exercise stress. Fast computed tomography of
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our patient suggests that the myocardial ischemia
development may have been attributable to the first
two mechanisms in addition to the mild organic
stenosis.

Brandt et al. used a Doppler flow probe to investi-
gate coronary blood flow during surgery and ob-
served that the anomalous origin itself reduced the
coronary blood flow reserve by about 50%!'. We
thought that the coronary blood flow reserve during
exercise in our patient gradually deteriorated over
one and a half years. However, we could not know
the precise mechanism responsible for this deterio-
ration because we did not measure the coronary
blood flow during exercise and did not measure the
coronary stenosis by flow wire, pressure wire or in-
travascular ultrasound imaging.

It should be noted that anomalous origin of the
right coronary artery from the left sinus of Valsalva
is not a benign congenital anomaly as has been gen-
erally accepted, so patients with this anomaly
should be assessed carefully using exercise myocar-
dial scintigraphy. Even if the organic stenosis is
mild (American Heart Association class : 50% or
less) on angiograms, such patients should be fol-
lowed up carefully, and once any reduction in the
coronary blood flow reserve is found, after making a
clear evaluation of the organic stenosis by not only
coronary angiography, but also flow wire, pressure
wire or intravascular ultrasound imaging, a com-
plete operative revascularization should be consid-
ered. Furthermore, even after intervention therapy
such as PTCA is performed to alleviate complicated
organic stenosis, careful attention should be paid to
the residual myocardial ischemia caused by this
anomaly to avoid an inadequate therapeutic strat-

egy.
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