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Single Left Coronary Artery With
Microfistula Communicating With
the Left Ventricle: A Case Report

Yoichi UECHI, MD
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Abstract

A 79-year-old man with lung cancer undergoing chemotherapy and radiation complained of chest pain.
Coronary angiography revealed that the right coronary artery arose from the distal branch of the left cir-
cumflex artery. In addition, a left coronary artery-to-left ventricular microfistula was recognized coinciden-
tally. Multidetector row computed tomography revealed no other cardiac anomalies besides the single left
coronary artery. No evidence of ischemia was noted during exercise stress myocardial scintigraphy. No
vasospasm provocation study was performed, as it was considered to be potentially life-threatening for a
patient with the single coronary system. In general, single coronary artery may occasionally represent a
potentially fatal condition, so careful attention must be paid to its anatomical features.
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INTRODUCTION

Single coronary artery, arising from the aortic
trunk from a single coronary ostium and supplying
the entire heart, is a rare congenital anomaly of the
coronary circulation.' ¥ Coronary artery-to-left
ventricular microfistula is also an uncommon
form® ® of the various types of congenital coronary
arterial fistulas reported.’ > Single coronary artery
is occasionally associated with other congenital
cardiac malformations.">” Here we report a very
rare case of single coronary artery coexisting with
left coronary artery-to-left ventricular microfistula.

CASE REPORT

A 79-year-old man was referred to our hospital
for the evaluation of chest pain. He was undergoing
chemotherapy and radiation under a diagnosis of
squamous cell carcinoma of the left lung. He com-
plained of shortness of breath on exertion and had
an approximately 2 months’ history of suffering
from recurrent episodes of rest angina at night,
which was sometimes relieved by sublingual nitro-
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glycerin. He had no coronary risk factors other than
smoking habit.

Electrocardiography revealed supraventricular
tachycardia or ventricular premature contractions,
which were exacerbated by exertion. However, no
significant ischemic changes could be documented
at the time of chest pain. Physical examination
revealed no abnormal heart murmurs. Chest radiog-
raphy revealed the lung tumor in the left upper lung
field, but no evidence of cardiac enlargement.
Electrocardiography at rest showed biphasic or
inverted T waves in leads II, I, aVF, and V;—V,,
with frequent premature supraventricular contrac-
tions. Transthoracic two-dimensional echocardiog-
raphy showed no regional wall motion abnormality
or left ventricular hypertrophy. No significant
valvular abnormalities were recognized.

Diagnostic coronary angiography was performed
4 days after admission. The left coronary artery was
engaged and its ostium was located at its normal
position in the left sinus of Valsalva. The origin and
distribution of the main trunks on the left side,
namely, the left anterior descending artery and the
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Fig.1 Coronary angiogram in the anteroposterior pro-
jection with 30 degree caudal angulation
The right coronary artery arises from the distal branch
of the left circumflex artery and continues retrogradely
along the normal right coronary artery distribution
(arrowheads) .
LAD = left anterior descending artery ; LCX = left cir-
cumflex artery.

left circumflex artery were normal, but the right
coronary artery arose from the distal left circumflex
artery, following the normal course of the right
coronary artery distribution retrogradely. The distal
portion was tapered, and terminated near the right
sinus of Valsalva (Fig. 1). There was no evidence
of stenotic lesions of the coronary arteries.
Aortography confirmed the absence of the right
coronary artery ostium (Fig. 2). Left ventriculogra-
phy showed a normal-sized ventricle with an ejec-
tion fraction of 72%. Our routine catheterization
study usually includes the acetylcholine provoca-
tion test to rule out vasospastic angina, but we
decided against proceeding with this test because of
the risk of life-threatening multi-vessel spasm in
the patient with a single coronary system.

During the review of the angiograms, we noticed
that after the injection of the contrast medium into
the left coronary artery, the margin of the left ven-
tricle also filled faintly at the end of diastole with
the contrast medium arising diffusely from the left
coronary artery, mainly the mid and distal portions
of the left anterior descending artery (Fig. 3). We
finally made a diagnosis of microfistula arising
from the left coronary artery and draining into the

Fig. 2 Aortogram in the left anterior oblique view
Absence of the ostium of the right coronary artery is
clearly confirmed.

LMT = left main coronary trunk ; LCC = left coronary
cusp; RCC = right coronary cusp.

Fig.3 Coronary angiogram in the right anterior
oblique view
A small microfistula between the left anterior descend-
ing artery and the left ventricular cavity (arrowheads)is
observed.
Abbreviation as in Fig. 1.
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Fig. 4 Multidetector row computed tomography scan
using maximum intensity projection
A single left coronary artery is visualized and the right
coronary ostium is not visible (arrowheads) . Calcified
atherosclerotic lesions are also noted.

Abbreviations as in Figs. 1, 2.

left ventricular cavity.

Multidetector row computed tomography was
performed to ascertain the diagnosis of the single
coronary artery, which confirmed the presence of
the single coronary artery (Fig. 4)and also the
absence of any constriction of the coronary arteries
by the great vessels (Fig. 5). However, the
microfistula could not be visualized by this modali-
ty. Exercise stress myocardial scintigraphy using
thallium-201 was performed to detect any evidence
of myocardial ischemia. No symptomatic or signifi-
cant electrocardiographic evidence of ischemia was
noted during this test, and myocardial perfusion
was not significantly impaired (Fig. 6) .

The patient suffered no anginal attacks during
the course of his stay at our hospital, and was dis-
charged after a week of hospitalization with nitro-
glycerin medication, because vasospastic angina
could not be ruled out at this time.

DISCUSSION

The incidence of single coronary artery with
anomalous origin of the right coronary artery from
the left circumflex artery is 0.02% to 0.04% in
patients undergoing coronary angiography.' ¥ In
our case, the right coronary artery originated from
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Fig. 5 Multidetector row computed tomography scan
using volume rendering
The coronary arteries are not compressed between the
aorta and the pulmonary trunk.
Ao = aorta; PT = pulmonary trunk. Other abbrevia-
tions as in Figs. 1, 2.

the distal left circumflex artery and crossed the crux
to continue toward the right sinus of Valsalva.
Several cases of this type of single coronary artery
have been reported previously.' ™+

Single coronary artery is occasionally associated
with other congenital cardiac anomalies, such as
coronary arteriovenous fistula.">® In our case, a
small coronary artery-to-left ventricular microfistu-
la was accidentally identified coexisting with the
single coronary artery. Coronary artery-to-left ven-
tricular multiple microfistulas are defined as multi-
ple microcommunications between one or more
coronary arteries and the cavity of the left
ventricle.” Acquired coronary arterial fistula is rare
but occurs after external thoracic trauma or as a
consequence of surgery or myocardial biopsy.'"
The present patient had no such past history, but the
relationship between the coronary artery-to-left
ventricular fistula and the lung cancer after radio-
therapy was unclear.

Microfistulas between one or more coronary
arteries and the left ventricular cavity have an inci-
dence of 0.06%.” Previously, a case of single right
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Fig. 6 Cardiac radionuclide single photon emission computed tomography scan using thallium-201
There is no significant exercise-induced impairment of myocardial perfusion.
S = septal ; A = anterior; L = lateral; I = inferior; AP = apical.

coronary artery with left circumflex artery-to-left
ventricular fistula was reported,'"” but the present
case of single left coronary artery with left coro-
nary artery-to-left ventricular microfistula is
unique. The coronary artery-to-left ventricular
microfistula is usually small, in contrast to the more
commonly encountered congenital fistulas between
the coronary arteries and right heart structures
(right atrium, right ventricle or pulmonary
artery).'” The small size of this type of coronary
fistula is attributed to the similar diastolic pressures
in the coronary capillary bed and the left ventricu-
lar cavity.'” Although the pathophysiologic origin
of fistulas draining into the left ventricle is obscure,
morphological studies suggest that interference
with developmental changes might produce an
abnormally prominent thebesian system with the
morphological appearance of a coronary microfistu-
la.'?

Patients with single coronary artery are some-
times symptomatic, and some of these anomalies
are associated with ischemic events and sudden
death.'*'*!5 Several mechanisms of myocardial
ischemia are possible in cases of single coronary
artery, such as entrapment of an anatomically
ectopic artery between the aorta and the pulmonary
trunk, coronary vasospasm, and atherosclerotic
changes in the coronary artery.'*'*!¥ In our case,
coronary angiography showed no significant organ-
ic stenoses and multidetector row computed tomog-
raphy revealed no evidence of compression of the

coronary artery between the great vessels. Although
we could not definitely exclude coronary spasm,
our case appeared to be the benign type of single
coronary artery.

The acetylcholine or ergonovine test is usually
needed to evaluate coronary spasm. A patient with
single coronary artery suffered vasospasm of the
aberrant coronary artery induced by ergonovine.'¥
At the time of the catheterization study, we decided
against the test to provoke coronary arterial spasm
because vasospasm of the single coronary system
might result in the same situation of a life-threaten-
ing multi-vessel spasm. Therefore, we could not
rule out vasospasm, but a plausible reason for the
symptoms in our case was chronic insufficient
blood flow from the abnormally distributed athero-
sclerotic vessels and resultant ischemic myocardi-
um, exacerbated by the underlying coronary steal
phenomenon caused by the microfistula.

While we could not find any evidence of myocar-
dial ischemia, we considered that the symptoms in
our patient could be of cardiac origin, and that the
patient should remain under careful observation
because of the risk of future ischemic events with
the progression of coronary atherosclerosis or spon-
taneous vasospasm in his single coronary system.

From the clinical point of view, awareness of
such anomalous origins of the coronary arteries is
important to establish the precise diagnosis and
make appropriate therapeutic decisions based on
coronary angiography.
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