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Left Circumflex Coronary Artery Fistula Connected to the Right
Bronchial Artery Associated with Bronchiectasis: Multidetector CT
and Coronary Angiography Findings
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Coronary to bronchial artery fistula is a rare vascular anomaly secondary to enlarge-
ment of pre-existing vascular anastomosis between the coronary and bronchial arter-
ies. This occurs when there is a constant disturbance of the pressure equilibrium in-
volving either coronary or broncho-pulmonary disorder. Localized bronchiectasis is
the most common related condition in patients with a coronary to bronchial artery
fistula. Herein, we report on a case of a large left circumflex coronary artery to right

bronchial artery fistula associated with bronchiectasis.
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INTRODUCTION

Coronary artery fistulas are rare, congenital diseases, which
have anomalous terminations of the coronary arteries (1). Coro-
nary artery fistulas are usually asymptomatic. However, if the pa-
tient has a coronary steal phenomenon, it can cause dyspnea and
chest pain. Coronary artery fistula with coronary steal phenom-
enon is currently treated with endovascular embolization or sur-
gical ligation (2). Particularly in the case of a coronary artery to
bronchial artery fistula, development of hemoptysis can occur
and urgent treatment would be needed (3). Multidetector com-
puted tomography (MDCT) technology had facilitated the diag-
nosis of coronary artery fistula to the bronchial artery, as well as
bronchiectasis which is the cause of coronary artery fistula (4).
Our case involved a large and tortuously coursed fistula, be-

tween the left circumflex artery and the right bronchial artery
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that could be visualized on both MDCT and coronary angiogra-
phy (CAG). In addition, extensive bronchiectasis, which was as-
cribed to the cause of the fistula, was observed on MDCT.

CASE REPORT

A 63-year-old female visited our hospital for the evaluation of
atypical chest pain and intermittent cough that had been ongo-
ing for 3 months. The patient had no history of cardiac disease,
such as myocardial infarction. Our Institutional Review Board
granted an exemption for us to report this case.

MDCT examinations were performed from lung apex to base,
including the heart, on a dual-source 128-slice CT (Definition
Flash, Siemens Medical Solution, Forchheim, Germany) with a
rotation time of 280 msec, slice collimation of 2 x 128 x 0.6 mm,

using a continuous helical scan with the electrocardiography
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(ECG)-dependent maximum tube current modulation tech-
nique. The CT scan was triggered automatically by the arrival of
the main contrast bolus (automatic bolus tracking). A region of
interest was placed at the ascending aorta, and image acquisition
began 5 s after the signal density level reached the predefined
threshold of 100 Hounsfield units. For CT examinations, a dual-
head power injector (Stellant D; Medrad, Indianola, PA, USA)
was used for administration of a dual-phase bolus at a rate of 5
mL per second. First, 70 mL of iopromide (Ultravist 370, Bayer
Healthcare, Berlin, Germany) was administered. Thereafter, 20
mL of an 80%-t0-20% mix of contrast material and saline was
administered. Retrospective ECG-gating was used in combina-
tion with prospective ECG pulsing with maximum tube current
output during 60-80% of the R-R interval. Outside this window,
4% of the reference tube current was used. A tube voltage (kVp)
of 120 kVp was selected based on patient’s body habitus. MDCT
showed that the tortuous vessel ran through the mediastinum, to-
ward the heart, and the volume-rendered image showed an ab-
normal, tortuous vascular structure originating from the proxi-
mal left circumflex artery (Fig. 1A). CAG was performed using
standard techniques and at least 2 views in different planes were
obtained for each coronary artery. CAG showed that the fistula
originated from the left proximal circumflex artery. The fistula
went upward, running toward the inferior, and tapered to sup-
ply the right lung (Fig. 1B). For further evaluation of the distal
anastomotic site and other pulmonary parenchymal abnormali-
ty, MDCT was reconstructed with a wide field of view; including
both lung fields. MDCT clearly showed the entire course of the

A

fistula as revealed in the coronary angiography, and the anasto-
motic site between the fistula and the right bronchial artery was
identified (Fig. 1C). Therefore, the fistulous connection origi-
nated from the left proximal circumflex artery, passed through
the pericardium, and communicated with the right bronchial
artery. MDCT showed extensive bronchiectasis in the right
middle lobe and both lower lobes (Fig. 1D), which included the
corresponding area supplied by the coronary bronchial artery
fistula. The patient remained asymptomatic throughout subse-

quent follow-up visits.

DISCUSSION

Coronary artery fistula is defined as an abnormal vascular
communication between any coronary artery and any cardiac
chamber or great vessel (1). Most patients with coronary artery
fistulas are asymptomatic. However, development of cardiovas-
cular symptoms, such as continuous machinery murmur, angi-
na due to the coronary steal phenomenon, congestive heart fail-
ure, and ruptured aneurysmal fistula, may occur and because of
massive hemoptysis, coronary artery to bronchial artery fistula
caused by bronchiectasis could be a fatal condition (3, 4). Re-
cently, according to the development of MDCT technology, cor-
onary artery to bronchial artery fistula was found incidentally
on cardiac CT (5). Anastomoses located between coronary ar-
teries and bronchial vascular beds are usually small, with mini-

mal or no hemodynamic significance, and are presumably con-

genital. The coronary to bronchial artery fistula will transform

Fig. 1. A 65-year-female visited due to atypical chest pain and coughing for three months.

A. Vessel view shows an abnormally enlarged and tortuous vessel (arrow) arising from the left circumflex artery.

B. Coronary angiography shows that the fistula (arrowhead) originated from the left proximal circumflex artery, going upward and the hypertro-
phied bronchial artery (arrow), running toward the inferior to supply the right lung.

C. Volume-rendered image (posterior view) shows a hypertrophied bronchial artery (arrow) caused by the fistula (arrowhead) supplying the right

lung.
D. Extensive bronchiectasis is seen in both middle lobes on MDCT.

Note.—LAD = left coronary anterior descending artery, LCX = left circumflex artery, MDCT = multidetector CT, RCA = right coronary artery

286

J Korean Soc Radiol 2013;68(4):285-288

submit.radiology.or.kr



into the large functional vessels when a pressure gradient exists
between the coronary artery and bronchial arterial circulation
(6, 7). The flow direction of the fistula is determined by the rela-
tive pressure gradient between the coronary artery and the bron-
chial vascular beds. The steal phenomenon of the myocardium
occurs either under increased coronary artery pressure, as in pa-
tients with supravalvular aortic stenosis, or under decreased
bronchial artery pressure, as in patients with pulmonary atresia,
Takayasu’s arteritis, or chronic pulmonary inflammatory disease
(8, 9). In bronchiectasis, persistent bronchial wall infections and
inflammation cause abnormal dilatation of the bronchial vessel,
resulting in retrograde filling of the pulmonary artery via the
precapillary bronchial-pulmonary artery anastomoses. Al-
though cardiac catheterization has been the best diagnostic
method for identification of such communications, it is an inva-
sive procedure with risk of 1.5% morbidity and 0.15% mortality
(10). Although MDCT is inferior in temporal resolution to con-
ventional coronary angiography, its 3-dimensional images per-
mit visualization of a complex lesion and its adjacent structures.
The use of MDCT as an alternative for evaluation of coronary
artery anatomy has become increasingly frequent: an increasing
number of articles have been reported for identification of ana-
tomic anomalies of the coronary arteries, such as aberrant arte-
rial origins and coronary fistulas (4, 5). In our case report, there
were 2 unique aspects. First, the fistula originated from the left
circumflex artery to the right bronchial artery, resulting in a
long and tortuous course. Second, despite a hypertrophied right
bronchial artery, development of hemoptysis did not occur. In
conclusion, bronchiectasis is a cause of coronary artery to bron-
chial artery fistula and ECG-gated MDCT can provide anatomi-
cal information regarding coronary artery to bronchial artery, as

well as bronchiectasis.
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