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Case presentation

All procedures performed in this study were in accordance
with the ethical standards of the institutional and/or
national research committee(s) and with the Helsinki
Declaration (as revised in 2013). Written informed consent
was obtained from the patient for publication of this case
report and accompanying images. A copy of the written
consent is available for review by the editorial office of this
journal.

A 55-year-old man with a history of hypertension
and cholecystitis was admitted to our ward with 3-year
history of paroxysmal chest pain that had worsened in
the past 1 day. His blood pressure (BP) was very well
controlled on amlodipine. Electrocardiography performed
in the emergency room indicated myocardial ischemia
and a slightly increased troponin I level. Acute coronary
syndrome (ACS) was initially suspected. However, coronary
angiopraphy revealed a normal coronary artery except for
the myocardial bridge of the left anterior descending artery,
and abnormal vascular communication was noted between
the coronary arteries and outside the heart. Coronary
artery and lung computed tomography (CT) scanning
revealed these communications, as well as pulmonary artery
embolisms (PE) of the left and right pulmonary artery
trunks. However, he was asymptomatic during normal
activity when he was not experiencing chest pain during the
previous 3 years, and no risk factors for PE were identified.
Therefore, what was the main cause of his chronic chest
pain and PE? He had no recent history of alcohol or drug
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used, although he had a 2 pack/day cigarette smoking and
sedentary history.

Physical examinations

Upon admission to our ward, his vital signs were as follows:
temperature, 36.5 °C; pulse 104 bpm; respiration 20 bpm;
BP 115/75 mmHg; and oxygen saturation, 98%. A general
examination of the lungs, heart, and abdomen revealed no
significant findings.

Laboratory and radiography tests

Routine blood, urine, stool, liver and renal function,
coagulation function, and b-type natriuretic peptide level
tests were normal. Myocardial enzymes were as follows:
myoglobin, 91.8 ng/mL (T), lactate dehydrogenase (LDH)
441 U/L (1), and creatine kinase Mb (CK-Mb) was normal;
troponin-I, 0.38 ng/mL (Ist time) T and 0.45 ng/mL
(2™ time) (1); D-dimer 821.66 fibrinogen equivalent units
(FEU)/mL (reference value: 0-500 FEU/mL). Blood gas
analysis results were: normal. Plasma homocysteine was
27 pmol/L (reference value: 3-10 pmol/L). Protein C level
was: 53% (1) ( 82-112%), and anti-thrombin III 152% (T)
(80-120%).

Emergency room electrocardiography showed sinus
tachycardia (103 bpm), normal axis, incomplete right bundle
branch block, and ST-T depression of leads I, avL, and
V5-6. (Figure 1, upper panel shows the emergency room
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Figure 1 Electrocardiogram (ECG) from the in emergency room (upper) and the reexamination in our ward (lower).

test; lower panel shows the reexamination performed in our
ward). Cardiac ultrasound showed no enlargement of the
atria and ventricles and normal pressure of the pulmonary
artery.

Chest radiography was notable for bronchitis. Coronary
angiography revealed a normal: left main coronary artery,
circumflex artery (LCX), and right coronary artery (RCA)
were normal. The syntax score was 0. However, it showed
two abnormal arterial communications, one between the
LCX and outside the heart, and the other between the
RCA and outside the heart (Figure 2 coronary angiogram).
Coronary artery and lung CT scans revealed extra-cardiac
communications (Figure 2 CTA). Interesting, the left
and right brunches of the pulmonary artery were almost
completely blocked, and lung CT indicated a pulmonary
artery embolism of the left and right brunch (Figure 3). CT,
computed tomography; LCX, circumflex artery; RCA, right
coronary artery.
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Discussion

Chest pain is commonly encountered symptom, especially
in the emergency room, that bewilders younger doctors
who lack extensive clinical experience. In this case, a
55-year-old man with chest pain underwent tests to evaluate
the usual reasons for chest pain. However, we excluded the
most common reasons, such as ACSs and aortic dissection,
pulmonary artery embolism (PE), and thrombosis in the
lower extremity veins. Although PE is not rare in the clinic,
multiple thromboses can occur in the lower extremity veins,
while meanwhile coronary-pulmonary artery fistulas are
uncommon, and it is interesting to note that he did not have
very serious dyspnea.

PE is a common emergent disease that manifests as
dyspnea, chest pain, hemoptysis, or cardiac arrest (1). It
must be distinguished from ACS or aortic dissection (2).
However, this case involve no symptoms of PE, no obvious
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Figure 2 Coronary angiograph showing communication between the LCX and outside the heart and as well as between the RCA and

outside the heart (the abnormal artery is pointed by red arrow, CAG-A,B,C,D). Coronary CT angiography shows detailed links of the

coronary lateral branch, one arterial communication between the LCX and the left superior pulmonary vein (CTA-A,B) and the other

among the RCA, right atrium (CTA-C) and left atrium (CTA-D). LCX, circumflex artery; RCA, right coronary artery; CTA, computed

tomography angiography.
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Figure 3 The filling defects in the left and right pulmonary arterial
trunk (red arrow). Low-extremity vascular ultrasound showing

multiple thromboses in the popliteal, iliac, and femoral veins.

dyspnea, and no hemoptysis. Dynamic changes were noted
in plasma troponin I and ECG findings. CAG demonstrated
no evidence of ACS, but abnormal arterial communications
between the coronary and outside the heart were noted.
These abnormal coronary arterial communications were
considered coronary artery fistulas.
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Extra-cardiac collaterals to the coronary arteries are not
rare and have been reported in recent years; these extra-
cardiac collaterals are collectively coronary artery fistulas (3).
Coronary artery fistula is almost always accompanied by
congenital cardiovascular abnormalities, such as patent
ductus arteriosus, ventricular septal defect, pulmonary
atresia, pulmonary artery hypertension, or coronary arterial
aneurysm (4,5). Such abnormal communications are
illuminated CAG, CT angiography, or cardiac ultrasound
(6-8). We encountered a rare case of bilateral coronary-
pulmonary vein fistulas associated with PE with two
fistulous tracts arose from the left and right coronary
arteries to the pulmonary veins and serious PE.

We think better of this case, PE might be associated
with bilateral extra-cardiac communications, which increase
pulmonary arterial pressure and slow the blood flow speed
with the pulmonary artery, resulting in PE (9). To further
investigate the causes of PE, multiple thromboses were
found in the popliteal, iliac, and femoral veins by lower limb
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vascular ultrasound; and this is the most common cause of
PE. The coagulation test results were normal for clotting
disorders or thromboembolic disease, but protein C level
was significantly increased. Many researchers have reported
that high levels of plasma homocysteine inhibit protein C
activity and affect the coagulation system, leading to PE (10).
This patient had a high level of homocysteine, which
might have placed him at high risk of venous thrombosis.
Meanwhile, hematologic experts believe that thrombophilia
should be considered in this case because of his clinical
manifestations and high protein C level. The cause of the
PE and vein thrombosis was considered thrombophilia. In
addition, homocysteine is a vital and dependent risk factor
for PE. We used folic acid tablets to reduce his plasma
homocysteine level to decrease his risk of re-thrombosis.
Meanwhile, rivaroxaban was used for anticoagulation (11);
fortunately, he had no venous thrombosis 1 month later.
We continue to follow-up with him. We also suggested
blocking the fistulas with coronary artery coils (12), but
the patient refused. Therefore, the final diagnosis was:
(I) thrombophilia, low extremity venous thrombosis and
pulmonary artery embolism; and (I) coronary artery fistula.

Conclusions

Although our patient had chest pain, an increased troponin
I level, and abnormal ECG findings, we need to consider
PE in the differential diagnosis. In this case, multiple
communications among the LCX, RCA, right atrium,
and pulmonary vein might have been associated with PE.
According to the protein C activity test, we considered
thrombophilia the main cause of the multiple thromboses
in the lower extremity and pulmonary artery, for which
hyperhomocysteinemia required treatment with folic acid at
an early stage.
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