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Abstract
Coronary artery fistulas (CAFs) are described as abnormal communications between a coronary artery and cardiac chambers, 
or other vascular structures. The two types of CAFs are defined as type I (singular fistula) and type II (microfistulas). Even though 
various electrocardiographic changes have been previously described in CAF patients, coronary-artery microfistulas causing ST-
segment elevation in diverse locations have not been reported. We describe a case report of an adult patient who presented with 
acute inferior myocardial infarction due to coronary-artery microfistulas. During the hospital stay, the patient re-experienced chest 
pain, and control electrocardiography revealed ST-segment elevation in the I and AVL leads along with reciprocal ST-segment 
depression in the inferior precordial leads. Although CAFs are clinically rare, they can have important clinical consequences. 
Microfistulas should be kept in mind as a cause of ST elevation myocardial infarction in some patients.
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Introduction
Coronary artery fistulas (CAFs) are described as abnormal 
communications between a coronary artery and cardiac 
chambers, or other vascular structures.1 The incidence 
of CAFs is 0.002% in the general population, and they 
account for 0.2–0.4% of all congenital heart anomalies. 
CAFs are classified into two types.2,3 Type I (singular fistula) 
is defined as an abnormal communication which directly 
links one or more coronary arteries to a heart chamber or 
to major thoracic vessels, whereas type II (microfistulas) is 
defined as multiple micro-connections between a coronary 
artery and the left ventricle. Most fistula patients are usually 
asymptomatic, but they may experience dyspnea, fatigue, 
palpitation, and angina symptoms. Thromboembolisms, 
heart failure, bacterial endocarditis, myocardial ischemia, 
rupture of an aneurysm, and sudden death have been 
reported as complications related to CAFs.3 Although 
various ECG changes have been previously described in 
CAF patients, coronary-artery microfistulas causing ST-
elevation myocardial infarction in diverse locations have 
not been reported. Here, we describe a case report of an 
adult patient who presented with acute inferior myocardial 
infarction due to coronary-artery microfistulas. Moreover, 
during the hospital stay, the patient re-experienced 
chest pain, and control electrocardiography revealed ST 
elevation in the I and AVL leads along with reciprocal ST 

depression in the inferior precordial leads.

Case Report
A 48-year-old male was admitted to the emergency 
service with acute onset chest pain. The pain was located 
retrosternally, was squeezing in character, and radiated 
to the jaw and left shoulder. The patient’s baseline 
electrocardiogram (ECG) revealed a normal sinus rhythm 
and ST-segment elevation in the inferior precordial leads 
along with reciprocal ST-segment depression in the DI 
and AVL leads (Figure 1A). The patient had a history of 
hypertension, and his blood pressure was 117/68 mm/Hg. 
Other physical findings on admission were unremarkable 
except for pale, dewy skin. Laboratory analysis revealed 
that the following cardiac enzymes were slightly elevated: 
creatine kinase-myocardial band (36 IU/L) and troponin 
I (0.11 ng/mL). Urgent coronary angiography was 
performed, which revealed diffuse and multiple coronary-
arterial microfistulas originating from the distal segments 
of both the left anterior descending artery and circumflex 
arterial systems and terminating in the left ventricle 
without any stenosis in the epicardial coronary arteries 
(Supplementary Video 1). Because of the multiplicity 
and small caliber of the fistulas, conservative treatment 
was planned for the patient. While being followed up in 
the intensive-care unit, the patient re-experienced chest 
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pain that lasted for 25 minutes and afterward terminated 
spontaneously. Control ECG showed ST-segment 
elevation in the I and AVL leads along with reciprocal ST-
segment depression in the inferior precordial leads (Figure 
1B). Because the patient had no known diseases except 
hypertension, we investigated the coagulation defects that 
may be associated with ST elevation myocardial infarction, 
but all of the results were negative. After coronary 
angiography, an exercise stress test was performed, showing 
low risk (Duke treadmill score: 7). The patient did not 
have pain again and was discharged with daily 100 mg 
metoprolol and 100 mg acetylsalicylic acid.

Discussion
Coronary artery microfistulas are rare coronary anomalies 
that may have clinical and hemodynamic consequences. 
In an earlier study, coronary microfistulas were reported 
to account for 18% of all fistulas.2 Although most fistula 
patients are asymptomatic,3 the incidence of angina was 
not uncommon in previous studies.4,5 Similarly, the 
patient in our case presented to the emergency service with 
angina.

The probable mechanisms of myocardial ischemia 
induced by CAFs are thought to result from a shunting-
and-steal phenomenon in the coronary flow. The decrease 
of blood flow in the epicardial arteries may result in 
ischemic symptoms. This theory may also be valid for 
our patient. However, this may not be the only reason, 
as in our patient, although the epicardial artery was not 
completely cut off, ST-segment elevation was observed 
in the ECG. Therefore, in our patient, in addition to the 

Figure 1. (A) Electrocardiogram image showing ST-segment elevation in the 
inferior leads and reciprocal ST-segment depression in the I and AVL leads. 
(B) Electrocardiogram image showing ST-segment elevation in the I and AVL 
leads and reciprocal ST-segment depression in the inferior leads.

steal phenomenon, additional histopathological changes 
may have developed. Even though coronary blood flow, 
as similar to syndrome X patients, is present in congenital 
microfistulas patients, the coronary-flow dynamics may 
have changed as a consequence of histopathological 
changes. Possible histopathological changes may include 
the development of endothelial dysfunction, stimulation 
of inflammatory processes, and alteration of the wall 
tension. Endothelial dysfunction may lead to impaired 
production of vasoactive substances, impaired coronary-
flow responses, and abnormalities of adenosine receptors 
or their metabolism, resulting in impaired coronary 
vasodilatation and myocardial ischemia.6-8 In our patient, in 
addition to the steal phenomenon, these histopathological 
changes may have developed and may have caused 
complete interruption in the coronary perfusion.

Hemodynamically significant large coronary fistulas 
can be closed by surgical or percutaneous-catheter 
techniques. Microfistulas, however, are not suitable for 
surgical or percutaneous occlusion due to their small size 
and large number. In such patients, medical treatment 
is recommended. The clinical condition of our patient 
improved with treatment by the beta-blocker metoprolol. 
Beta-blockers may be effective in these patients by reducing 
heart rate, prolonging the coronary-diastolic perfusion 
time, decreasing myocardial oxygen demands, improving 
myocardial energetics, up-regulating beta-adrenergic 
receptors, and reducing myocardial oxidative stress.9

In conclusion, although CAFs are clinically rare, they 
can have important clinical consequences. Coronary 
hemodynamics may be more deteriorated than it 
appears in patients with microfistulas. This may be due 
to histopathological changes in addition to the visually 
present micro-connections. Beta blockers may be an 
appropriate treatment in such symptomatic coronary-
artery microfistula patients. Microfistulas should be kept 
in mind as a cause of ST elevation myocardial infarction 
in some patients.
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Supplementary Materials
Supplementary Video 1. Coronary angiography image showing 
multiple coronary arterial microfistulas originating from the distal 
segments of both the left anterior descending artery and circumflex 
arterial systems.
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