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Abstract

Background: Coronary fistulas are abnormal communications with a world-
wide prevalence of 0.002% in the general population. Aim: The aim of this
study is to present a case of a congenital coronary artery fistula presented with
coronary steal and describe this phenomenon. Methods: A systematic search
was conducted to explore the relationship between the coronary steal phe-
nomenon and coronary artery diseases using the PubMed database. Case
Presentation: A seven-month-old female patient, was admitted to the hospital
presenting diaphoresis on feeding and failure to thrive. Physical examination
denotes continuous murmur in the fourth intercostal space left parasternal
border (IV/VI) crescendo-decrescendo, wide and permanent unfolding of S2
(S1-A2-P2). An echocardiogram shows enlargement of right cavities, dilata-
tion of the left coronary artery, circumflex artery connected to the right ven-
tricle, and pulmonary artery systolic pressure of 45 mmHg. Tomography an-
giography demonstrated dilatation of the circumflex artery and a tortuous tra-
jectory towards the posterior wall of the right ventricle, suggesting a coronary
fistula. Results: The findings were corroborated by catheterization and a vas-
cular plug (Amplatzer AVP II) was successfully placed. During follow-up
complete obliteration was observed, with adequate weight gain and no associ-
ated symptoms. Conclusion: This case illustrates a distinctive clinical mani-
festation of congenital coronary artery fistula associated with the coronary
steal phenomenon, establishing a new paradigm for the early diagnosis and
management of this condition in the pediatric population.
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1. Introduction

Coronary artery fistulas (CAF) are abnormal communications between a coro-
nary artery and any of the cardiac chambers or segments of the systemic and pul-
monary circulation [1]. CAF are classified as congenital and acquired, with con-
genital forms being more common (90%). This condition has an estimated world-
wide prevalence of 0.002% in the general population and represents 14% of con-
genital coronary artery anomalies [2].

The clinical relevance of this pathology is based mainly on the coronary steal
phenomenon, first described in 1967 to simulate the “subclavian steal phenome-
non” published by an anonymous editorial. This phenomenon describes a reversal
flow in abnormal interconnected vascular networks [3]. Over time, this term has
involved multiple sets of physiopathology without paraclinical confirmation of
the reversal flow [4].

This study aims to present an atypical clinical case of a congenital coronary

artery fistula in a lactating female, attributed to a coronary steal phenomenon.

2. Methods

A systematic search was conducted to explore the relationship between the coro-
nary steal phenomenon and coronary artery diseases using the PubMed database.
The search query employed was: (“coronary artery fistula” [Title/Abstract] OR
“coronary steal phenomenon” [Title/Abstract] OR “percutaneous treatment” [Ti-
tle/Abstract]). Articles were selected based on convenience and included only

those published within the last 10 years.

3. Case Presentation

A seven-month-old female patient with a history of systolic heart murmur since
the age of two months was admitted to the institute, exhibiting diaphoresis dur-
ing feeding and experiencing inadequate weight gain relative to age. In the med-
ical history, it is significant to note that the patient is the fourth offspring, de-
livered prematurely at 36 weeks of gestation from a mother of advanced age.
During the physical examination, vital signs were 151 bpm, 55 bpm, 36.4°C
(97.5°F), and 94% of oxygen saturation, with a weight of 13.2 1b (1st percentile)
and a height of 25.5 inches (3rd percentile). Cardiac auscultation revealed a con-
tinuous murmur in the fourth intercostal space left parasternal border (IV/VI)
crescendo-decrescendo, radiated to the right hemithorax, and a wide and con-

tinued splitting of S2 (S1-A2-P2). Central and peripheral pulses were normal.
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An anterior-posterior chest x-ray was conducted, which demonstrated the pres-
ence of cardiomegaly with a cardiothoracic ratio of 0.66 and pulmonary conges-
tion (Figure 1(a)).

A transthoracic echocardiogram was performed as part of the follow-up pro-
tocol. It revealed enlargement of the right chambers and dilatation of the left
main coronary artery and circumflex artery with direct flow into the right ven-
tricle, suggesting the diagnosis of a coronary fistula. Additionally, a pulmonary
artery systolic pressure of 45 mmHg was recorded, and normal systolic and di-
astolic biventricular function was confirmed to assess the heart failure symp-
toms.

Coronary computed tomography angiography (CCTA) was performed to eval-
uate the presence of the abnormal pathway with an infusion of 1 ml/kg of contrast
medium, which showed dilatation of the circumflex artery (diameter 11.2 mm)
with a tortuous path towards the posterior wall of the right ventricle, suggesting
the diagnosis of circumflex coronary artery-right ventricle fistula (Figure 1(b)-

(c)). These findings were corroborated by coronary catheterization (Figure 2(a)).

Abbreviations: Ao = Aorta, Cx = Circumflex coronary artery, LPA = Left Pulmonary Ar-
tery, LV = Left ventricle, RV = Right ventricle.

Figure 1. Anterior-posterior chest X-ray. Showed cardiomegaly and pulmonary congestion
(Panel 1(a)). Coronary Computed Tomography Angiography presented in the sagittal sec-
tion (Panel 1(b)), coronal section (Panel 1(c)), and transversal section (Panel 1(d)) reveals
the presence of an abnormal connection between the circumflex coronary artery and the
right ventricle.
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Figure 2. Coronary catheterization. The presence of a tortuous circumflex coronary artery
to the right ventricle fistula was confirmed (Panel 2(a)). A percutaneous vascular plug de-
vice (Amplatzer AVP II) was successfully placed during the coronary catheterization (Panel
2(b)). Abbreviation: Cx = Circumflex coronary artery.

Due to the presence of symptoms, a percutaneous vascular plug dispositive (Am-
platzer AVP II) of 12 x 9 mm was successfully placed in the coronary fistula with-
out complications (Figure 2(b)), and the child was observed for 72 hours before
discharge.

During follow-up, a control CCTA was performed at six months, showing a
complete obliteration of the coronary fistula. Currently, the patient is asympto-
matic, with adequate weight gain.

4. Discussion

Our case emphasizes the clinical manifestations of CAF and their association with
the previously described “coronary steal phenomenon.” It is essential to recognize
that CAF are relatively rare and present with atypical clinical features. The mani-
festation of symptoms is predominantly linked to the resistance encountered by
the fistula as it drains into the respective cardiac chambers or vessels. This re-
sistance is influenced by three key factors: tortuosity, size, and length of the anom-
alous vessel [5].

The abnormal anatomical connections exhibit significant diversity; however,
they can be classified into two principal categories: coronary-chamber fistulas and
coronary-arteriovenous fistulas. The former represents the predominant presen-
tation, with 55% of cases originating from the right coronary artery and 35% from
the left coronary artery. The most common drainage site is the right ventricle,
accounting for 41% of cases, followed by the right atrium at 26% [6]. A study con-
ducted in Jinan, China, by Ning Li and collaborators published in 2020, with 73
patients diagnosed with CF, reported percentages of origin greater in the anterior
descending artery (30%), followed by the right coronary and the circumflex artery,
with 23% and 3%, respectively; despite this change in the frequency, the least com-
mon artery presentation is the one observed in the case [7].

The clinical presentation of coronary artery fistulas in infants differs signifi-
cantly from that in patients during the second decade of life. Most infants are
asymptomatic; however, in our case, symptoms of heart failure were evident, in-
cluding failure to thrive, fatigue during feeding, diaphoresis, tachycardia, and

tachypnea. A characteristic finding during auscultation was the presence of a
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continuous murmur (systolic-diastolic) accompanied by an increased second
heart sound or persistent splitting of S2. This murmur typically exhibits a cre-
scendo-decrescendo pattern [8].

Particularly, in this patient, diaphoresis on feeding and failure to thrive could
be explained by the coronary steal phenomenon, a decreased flow of the coronary
artery due to abnormal communication [3]. The coronary blood flow depends on
two main factors: aortic pressure and coronary fistula resistance. In stress situa-
tions, the oxygen flow increases in the myocardium due to the vasomotor process,
reducing the coronary resistance. This reduction of arterial resistance in the pres-
ence of a coronary fistula leads to a decrease in the myocardial perfusion pressure,
especially distal to the origin of the fistulous connection [9].

For the imaging evaluation, the transthoracic echocardiogram has presented
important limitations; it has been reported that it presents low accuracy for the
diagnosis of CAF, with few reports in infants, being observed 19.1% in a study
with 72 adult patients [10]. Despite that, the assessment of ventricular and atrial
function and the search for pulmonary hypertension are essential to establish a
specific treatment [11]. Consequently, the imaging modality of choice for evalu-
ating CAF is CCTA. However, despite its high precision, the presence of distal
dilatations, which are common in children, may not be observed due to the loss
of vision in these distal segments of the coronary arteries, which has repercussions
for surgical management [10].

Currently, the therapeutic management of coronary fistulas remains a subject
of debate. In cases of asymptomatic fistulas, expectant management is generally
preferred, while symptomatic presentations typically warrant percutaneous clo-
sure as the first-line treatment, as was the case with our patient. Surgical correc-
tion options include epicardial ligation, transection, and closure of the drainage
opening [12]. In recent years, a novel embolization technique using vascular
plugs has emerged as a less invasive and cost-effective alternative, associated
with reduced recovery times and lower mortality rates compared to the tradi-
tional surgical closure method. In 2015, Ilkay and colleagues conducted a fol-
low-up study involving 20 patients who underwent vascular plug occlusion for
CAF, with evaluations at 6 months showing no vascular complications [13].

Opverall, these evolving therapeutic strategies highlight the need for individualized

treatment approaches based on clinical presentation and patient-specific factors.

5. Conclusion

This case highlights a unique instance in an infant who typically presents asymp-
tomatically, exhibiting symptoms related to a coronary steal phenomenon. The
diagnosis and management were confirmed through percutaneous coronary cath-
eterization, underscoring the need for further investigation into the diagnostic

and therapeutic approaches for this condition in the pediatric population.
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