Original Case Report

A rare case of coronary ﬁstula evaluated by ﬁrstpass radionuclide angiography

Abstract
Coronary artery stula (CAF) is a rare anomaly that originates from the coronary artery and drains into the
cardiac chamber or the adjacent vasculature. We report a case of CAF in a 77 years old woman with dyspnea on exertion. Using coronary angiography and cardiac multidetector computed tomography, this
patient was diagnosed with CAF draining into the left bronchial arteries. First-pass radionuclide angiography (FPRNA) showed early pulmonary recirculation through a left to right shunt. The pulmonary to
systemic blood ow ratio was 1.24. The patient received supportive care with vasodilator and antiplatelet
therapy. First-pass radionuclide angiography was used to provide physiologic informations, to plan the
treatment course for this patient.
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C

oronary artery stula (CAF) is a rare anomaly in which communication exists
between a coronary artery and either a cardiac chamber or another vascular
structure. The CAF arises more often from the right coronary artery and left
anterior descending artery than from the left circum ex artery [1]. Clinical presentation
of CAF may be variable, depending on the anatomy, size, and complications. Patients
with a small stula are asymptomatic; these patients are incidentally identi ed [2]. However, a large stula can cause symptoms or complications such as chest pain,
palpitations, murmurs, dyspnea on exertion, congestive heart failure, arrhythmias, and
myocardial infarction [2, 3].
First-pass radionuclide angiography (FPRNA) is a noninvasive technique that provides
information regarding a variety of cardiovascular variables and is usually used to
document and quantitate left to right shunting cardiac defects [4]. Here, we report a
case of CAF in a 77 years old woman with dyspnea on exertion. To the best of our knowledge, this is the rst case report of FPRNA in a patient with CAF draining into the left
bronchial arteries.
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A 77 years old woman with a history of dyspnea on exertion and pulmonary
hypertension for 3 years was admitted to our hospital. An electrocardiogram showed
left ventricular hypertrophy with sinus arrhythmia. Levels of cardiac enzymes were
within the normal range (creatinine kinase MB<0.5ng/mL and troponin I=0.10ng/mL).
Coronary angiography and cardiac multidetector computed tomography (MDCT) revealed right CAF draining into the left bronchial arteries (Figure 1). To evaluate ischemic
insult from CAF, technetium-99m-methoxyisobutyl isonitrile (99mTc-MIBI) myocardial
perfusion single photon emission tomography (SPET) was conducted; however, no
signi cant perfusion defect was observed even after adenosine stress test (Figure 2). We
performed FPRNA with a bolus injection of 800MBq 99mTc-pertechnetate into the antecubital vein and showed delayed and decreased radioactivity of the left lung compared
with that of the right lung (Figure 3). The time activity curves obtained from a region of
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interest placed over the right lung revealed early pulmonary
recirculation of the radiopharmaceutical through a left to
right shunt. The calculated pulmonary to systemic blood
ow ratio (Qp/Qs) using the gamma variate method was
1.24. The patient had supportive care with vasodilator and
antiplatelet therapy and is asymptomatic until now.

Figure 3. First-pass radionuclide angiography (A) reveals decreased radioactivity
in the left lung compared to that in the right lung. After the advent of radioactivity
in the left ventricle and thoracic aorta, persistent radioactivity is seen faintly in
both lungs, indicating a small amount of pulmonary recirculation through the left
to right shunt. The time activity curve (B) reveals early pulmonary recirculation of
the radiopharmaceutical through a left to right shunt, evidenced by a small second
peak. The calculated pulmonary to systemic blood ow ratio using the gamma
variate method was 1.24.
Figure 1. Coronary angiography (A) shows a coronary artery stula (arrow)
originating from the proximal right coronary artery (arrowhead). Cardiac MDCT
images (B, C) show that a tortuous vessel (arrow) from the proximal right coronary
artery (arrowhead) passes between the ascending aorta and the main pulmonary
trunk (asterisk) and drains into the left bronchial artery (blanked arrow). Volumerendered image (D) shows a coronary artery stula (arrow) originating from the
proximal right coronary artery (arrowhead).

Figure 2. 99mTc-MIBI myocardial perfusion SPET shows no signi cant perfusion
defect at stress and at rest.
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Discussion

Coronary artery stula is an anomalous connection between a coronary artery and another vessel or between a coronary artery and the cardiac chamber. The resultant physiologic derangement from CAF depends on the site of origin
and termination of the abnormal connection and the size of
the connection [5]. The major sites of origin are the right
coronary artery (55%), the left coronary artery system (35%),
and both coronary arteries (5%). The major termination sites
of the right and left coronary artery origins are the right
ventricle (40%), right atrium (26%), and pulmonary arteries
(17%) [1, 6]. The volume of the shunt varies with the size of
the stula and there are di erences between the systemic
resistance and the resistance in the terminating vessel. In
the present case, the patient had a right CAF draining into
the left bronchial arteries. The left to right shunt from the
CAF in the patient resulted in abnormally high blood ow
and pressure directed to the right heart circulation,
gradually leading to maladaptive changes that ultimately
resulted in pulmonary hypertension. Eventually, due to
increased resistance and decreased compliance of the pulmonary vessels, elevated pulmonary pressure resulted in
decreased perfusion of the left lung and small amount of
pulmonary recirculation, which was seen on the FPRNA
image.
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A hemodynamically signi cant stula with a left to right
shunt may lead to congestive heart failure, pulmonary
artery hypertension, and myocardial ischemia [7, 8]. The increased blood ow over the systemic to pulmonary artery
stula may reduce the distal intracoronary diastolic pressure
and produce ischemia by the coronary steal phenomenon
[9]. There is a recognized relationship between myocardial
ischemia and infarction in the presence of CAF, even when
signi cant atherosclerotic coronary artery stenosis is lacking. Myocardial perfusion SPET has been used to detect
myocardial ischemia and to stratify risk with regard to
cardiac events in patients with CAF [10]. In the present case,
there was no evidence of myocardial ischemia on the electrocardiogram or by testing cardiac enzyme and myocardial
perfusion SPET revealed no signi cant perfusion defect.
Coronary angiography can show the origin of CAF and is
regarded as the gold standard for the diagnosis of CAF [5].
However, the course and drainage site of the CAF may not
be seen with coronary angiography because of its imaging
pattern and signi cant dilution of the contrast media [11].
Multiple detector computed tomography (MDCT) provides
anatomic images with high spatial resolution, thus allowing
assessment of atherosclerotic coronary disease and congenital coronary anomalies. Although conventional coronary
angiography and cardiac MDCT could provide accurate anatomic information for CAF, hemodynamic signi cance is still
unremarkable with these modalities. First-pass radionuclide
angiography can demonstrate sequential identi cation of
the right ventricle, pulmonary artery, lungs, and left
ventricle, and can provide the Qp/Qs ratio, which is needed
to diagnose and quantify the left to right shunt [12]. When
using the gamma variate analysis of FPRNA, a Qp/Qs ratio of
1.2 is considered evidence of left to right shunt. In the
present case, FPRNA showed early pulmonary recirculation
through a left to right shunt, and Qp/Qs ratio of the patient
was relatively low. The patient received supportive care
without undergoing any invasive procedure. Coronary artery stula should be treated in the presence of large stulas
and progressive left to right shunt, left ventricle volume
loading ndings, myocardial ischemia, left ventricle
dysfunction, and congestive heart failure and in order to
prevent endocarditis [13]. Generally, clinical follow-up is
recommended for stulas that do not cause signi cant
shunt.
In conclusion, we report a rare case of CAF draining into
the bronchial arteries, which was evaluated by FPRNA. Firstpass radionuclide angiography was used to provide physio-
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logic information, to plan the treatment course for the
patient with CAF.
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