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Introduction 

Congenital coronary artery fistulae
(CAF) are rare anomalies (0.3-0.4% of all
congenital heart defects) and consist of a
communication between a coronary artery
and a cardiac chamber, a great artery, or the
superior vena cava1,2. Coronary-to-pul-
monary artery fistula is the most common
type of fistula which is incidentally found
in adulthood. The majority of these fistulae
arise from the left anterior descending
(LAD) or the right coronary artery while
the circumflex coronary artery is rarely in-
volved. Such fistulae may be single, i.e.
arising from a single coronary artery, or bi-
lateral, i.e. originating both from the left
and right coronary arteries3, or multiple,
i.e. involving all the three coronary vessels.
They drain more often to the pulmonary
artery or its branches. The incidence is
higher in the male sex. Generally, during
the early decades CAF do not produce
symptoms, but in later decades they are as-
sociated with an increased risk of compli-
cations, including cardiac failure, infective
endocarditis, atrial fibrillation, rupture,
myocardial ischemia, and angina4. Indeed,

CAF, through several mechanisms such as
the absence of capillarization or the steal
phenomenon, may alter the coronary blood
flow and determine myocardial ischemia
further aggravated by the altered coronary
artery properties when aneurysms or vascu-
lar channels develop5,6.

Case report

A 46-year-old male was referred for
coronary angiography in the setting of typ-
ical exercise angina and myocardial is-
chemia documented at 99mTc-MIBI SPECT
scintigraphy. The patient had a past history
of smoking and presented with hyperlipi-
demia and hypertension; 5 years before ad-
mission he had had a non-Q wave myocar-
dial infarction. He remained asymptomatic
on antianginal medications until 3 months
before admission, when he started to com-
plain of angina on moderate exercise. For
this reason, he was submitted to myocardial
scintigraphy that documented a completely
reversible, moderate to severe perfusion de-
fect of the anterolateral wall at the basal and
mid segments, and a non-reversible, mild to
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This case report refers to a 46-year-old patient with symptomatic stable angina and myocardial
ischemia documented at 99mTc-MIBI SPECT scintigraphy. Coronary angiography revealed a coro-
nary artery fistula (CAF) and a non-significant stenosis of the left anterior descending coronary
artery (LAD). We performed coronary angioplasty and stenting of the LAD and closure of the CAF
using a covered stent. After the procedure the patient was asymptomatic and a myocardial scintigra-
phy, performed 6 months later, confirmed the absence of myocardial ischemia. This suggests that a
CAF arising before a coronary stenosis may contribute to the genesis of myocardial ischemia, perhaps
by giving rise to a steal phenomenon.

(Ital Heart J 2004; 5 (10): 781-784)



moderate perfusion defect at the inferoapical segment
(Fig. 1). Baseline ECG was normal and no significant
ST-segment changes were noted throughout the test; the
patient achieved the first minute of the V step of the
Bruce protocol with a peak exercise rate-pressure prod-
uct of 32 800 mmHg�b/min. Coronary angiography
performed during admission showed double vessel dis-
ease involving the LAD and the right coronary artery.
At quantitative coronary angiography (QCA), a long,
eccentric lesion causing a 46% stenosis of the internal
luminal diameter was identified in the middle segment
of the LAD, just after the origin of a minor first diago-
nal branch and a first septal branch. In the proximal seg-
ment of the LAD, before the origin of these two minor
branches, a coronary-to-pulmonary artery fistula was
present. The circumflex artery showed no significant
stenosis (Fig. 2). A short, eccentric, non-calcified lesion

causing a 41% stenosis of the internal luminal diameter
was identified in the middle segment of the right coro-
nary artery at QCA. Right and left heart catheterization
excluded other abnormal shunts and confirmed normal
pulmonary pressures and resistance. The calculated
pulmonary-to-systemic flow ratio was 1.5/1.0. Two-di-
mensional echocardiography showed moderate infero-
septal hypokinesis. Surgical closure and bypass graft-
ing were not considered because it was held that the pa-
tient’s atherosclerotic coronary disease was amenable
to percutaneous coronary intervention. Therefore, on
the basis of the evidence of myocardial ischemia in the
anterolateral region, the authors decided to treat both
the LAD stenosis and the fistula by a percutaneous ap-
proach during the same procedure. Before the proce-
dure, an intravenous bolus of heparin was administered
(100 U/kg of body weight) to achieve an activated clot-
ting time > 300 s. The left coronary artery was engaged
with a 7F XB4SH guiding catheter (Cordis, Miami, FL,
USA). Then, the middle LAD stenosis and CAF were
assessed at intracoronary ultrasound (ICUS); a 3F-elec-
tronic monorail ICUS probe (Clear View Ultra, Boston
Scientific Europe, Lisbon, Portugal) was placed distal-
ly to the LAD stenosis over a standard floppy 0.014’’
Balance Middle Weight (ACS Hi-Torque, Guidant,
Diegem, Belgium) guide wire and a video-loop was
recorded with an automatic 0.5 mm/s pullback device.
The reference maximum lumen diameter of the middle
LAD was 3.3 mm and the vessel lumen area was 11.2
mm2. The minimum vessel diameter of the plaque-con-
taining segment was 2.5 mm and the minimum lumen
area was 6.4 mm2. This resulted in a calculated lumen
stenosis of 43% (Fig. 3). The origin of the fistula was
identified, at ICUS, in the LAD wall and had an ostial
diameter of 1.9 mm. Following ICUS, a 3.0/32 mm bal-
loon expandable bare metal stent was used to treat the
mid LAD lesion, and a 3.5/16 mm balloon expandable
polytetrafluoroethylene-covered stent (Jostent, Jomed
International AB, Helsingborg, Sweden), was implant-
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Figure 1. 99mTc-MIBI SPECT myocardial scintigraphy at stress and at
rest before the percutaneous coronary intervention and fistula closure.

Figure 2. 300 right anterior oblique and 00 caudal projections of the left
anterior descending and circumflex coronary arteries; the black arrow
indicates the coronary artery fistula.

Figure 3. Intracoronary ultrasound examination at the site of the maxi-
mal mid left anterior descending coronary artery stenosis.



ed in the proximal segment of the LAD to cover the ori-
gin of the fistula. Both stents were deployed at high in-
flation pressures (16 atm). A final angiogram showed
complete exclusion of the fistula, disappearance of both
the first diagonal and septal branches and no residual
LAD stenosis (Fig. 4). The pre- and post-percutaneous
coronary intervention ECG were compared and non-
significant changes were noted; there was no significant
increase in the creatine kinase-MB levels. The patient
was discharged on antianginal medications including
ticlopidine 250 mg bid for 4 weeks, in addition to long-
term aspirin. The patient’s clinical conditions improved
and at follow-up he was found to be totally asympto-
matic. Six months after the revascularization procedure,
a myocardial scintigraphy was performed, with no evi-
dence of reversible perfusion defects and only a non-re-
versible mild to moderate perfusion defect at the in-
feroapical segment (Fig. 5). The exercise test was
stopped at the first minute of the IV step of the Bruce
protocol, with a peak exercise rate-pressure product of
34 100 mmHg�b/min. Throughout the test, no signifi-
cant ST-segment changes were observed.

Discussion

Several authors have reported that CAF are fre-
quently associated with myocardial ischemia7,8. The in-
creased blood flow over the systemic-to-pulmonary
artery fistula may reduce the distal intracoronary dias-
tolic pressure and produce ischemia by a coronary steal
phenomenon9. The association between coronary con-
genital anomalies and atherosclerotic obstructions of
the coronary arteries has been reported2. We know that
coronary arterial atherosclerosis affects patients with
congenital fistulae in the same way as normal hu-
mans10, and that the severity of myocardial ischemia in-
creases when the coronary steal phenomenon is associ-

ated with atherosclerotic involvement of the same ves-
sel11. Furthermore, there is a recognized relationship
between myocardial ischemia and infarction in the
presence of CAF even when significant atherosclerotic
coronary artery stenosis is lacking12. 

The natural history of CAF includes spontaneous
closure. Various authors suggest percutaneous em-
bolization for the closure of symptomatic and asympto-
matic small CAF during childhood when the anatomi-
cal features are favorable13. Cardiopulmonary bypass is
reserved for patients in whom percutaneous treatment
of the CAF is not possible, or for those with coexisting
significant coronary stenosis. Transcatheter emboliza-
tion of CAF has been performed in the past using
Gianturco coils, detachable balloons, polyvinyl alcohol
foam, and double umbrella devices. The complications
associated with these transcatheter methods included
transient T-wave inversion at ECG associated with a
small increase in creatine kinase levels, embolization of
the coil to the pulmonary artery and transient arrhyth-
mias14. All these techniques have been designed to oc-
clude the fistula. In the present case the authors decid-
ed to treat the CAF percutaneously using a covered
stent, the Jostent; this is a two-stent device with a peri-
cardial layer between the stents; it creates an artificial
vessel wall that allows exclusion of aneurysms or ves-
sel perforation. The same therapeutic strategy has been
described by other authors15-18. A limitation of stent
graft implantation is the stent-dependent occlusion of
side branches arising from the same target segment.
This anatomical configuration is a concern for the
LAD, which often gives rise to important septal branch-
es or diagonal vessels. However, in this case no major
branches were seen to arise at the site of the fistula.

In this patient, with three risk factors for coronary
artery disease, coronary angiography showed the coex-
istence of a congenital anomaly and atherosclerotic dis-
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Figure 5. 99mTc-MIBI SPECT myocardial scintigraphy at stress and at
rest after the percutaneous coronary intervention and fistula closure.

Figure 4. 300 right anterior oblique and 00 caudal projection left coro-
nary angiograms after the percutaneous coronary intervention and fis-
tula closure.



ease in the same vessel. In this setting, the presence of
the fistula may have significantly contributed to the
genesis of myocardial ischemia. Therefore it would
have been appropriate, before any intervention, to inde-
pendently assess the hemodynamic significance of both
the CAF and the lesion. The coronary pressure-derived
fractional flow reserve (FFR) was thought to be appro-
priate for the assessment of the functional significance
of the CAF; however, as the fistula arose just at the
proximal edge of the stenosis, measurement of FFR
would have been affected by the presence of the fistula
itself19. Thus, we decided to treat both the lesion and
the CAF during the same procedure. However, implan-
tation of both a covered stent and a long bare metal
stent which resulted in a 48 mm stent length could have
increased the risk of restenosis. This is a recognized
complication. Unfortunately, no drug-eluting stent with
a diameter of 3.5 mm was available at the time of the
procedure.

An alternative approach could have been first to ex-
clude the fistula with a covered stent and then to mea-
sure the functional significance of the stenosis by
means of FFR or myocardial scintigraphy. However,
this approach could have resulted in some complica-
tions such as: plaque shift onto the lesion, vessel dis-
section, and the inability to recross the covered stent
with a long stent in case it was necessary to treat the
mid LAD lesion. 

This case report highlights the feasibility of a per-
cutaneous coronary procedure to close a CAF using a
covered stent. As suggested by the significant re-
versible perfusion defects found at myocardial scintig-
raphy, the presence of a CAF associated with non-sig-
nificant atherosclerotic disease in the same vessel is
likely to have significantly contributed to the genesis of
myocardial ischemia probably by inducing a steal phe-
nomenon.
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