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Coronary Cameral Fistula
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ABSTRACT

Coronary Cameral Fistulas (CCFs) are rare arteriovenous malformations, defined as a connection between a coronary artery and a
cardiac chamber or any segment of the systemic or pulmonary circulation. These may be congenital or acquired, and show a low
incidence in both angiographic studies, and the general population. The presentation of CCFs varies depending upon their size
and location. These can be majorly asymptomatic or show symptoms and complications like congestive heart failure, myocardial
infarction, and bacterial endocarditis. Although percutaneous closure with embolisation can be done, surgical closure of CCF is a
gold standard of treatment. The authors reported a case of a 57-year-old male patient who presented with exertional chest pain
and dyspnoea. Coronary angiography revealed the presence of dilated tortuous Left Main Coronary Artery (LMCA), Left Anterior
Descending artery (LAD), Left Circumflex artery (LCX) and CCF between LAD to Right Ventricle (RV), Obtuse Marginal (OM) to RV and
Posterior Left ventricular Branch (PLB) to RV. No significant obstructive coronary artery disease was present. Coronary artery calcium
score was 15. The patient was managed conservatively with antiplatelets, statin, and heparin and responded well to the treatment.
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CASE REPORT aspect of RV. A thin communication between PLB and adjacent
A 57-year-old male diabetic, non hypertensive, chronic smoker  Posterior aspect of RV was seen, suggestive of Coronary Cameral
patient presented with exertional chest pain and breathlessness of ~ Fistula (CCF) [Table/Fig-4,5]. LA and RA appeared dilated. Main
three days duration in the Cardiology Outpatient Department (OPD). ~ Pulmonary artery was dilated. A saccular out pouching of interatrial
He had one episode of syncope during this period, which lasted ~ septum from LA to RA was seen (aneurysm). A small ASD was also
for a few seconds with spontaneous and complete recovery. Chest ~ Seen. Coronary artery calcium score was 15 (mild degree of coronary
pain was not associated with orthopnoea, Paroxysmal Nocturnal — artery disease). The patient was discharged three days later, on dual
Dyspnoea (PND), palpitation or swelling of face or legs. The
patient had type 2 diabetes with good glycemic control (Glycated
hemoglobin (HbA1c) 6.9%) and was on oral antidiabetic drugs
since 2008.

On examination, the pulse rate was 58 beats per minute (bpm),
blood pressure was 110/70 mmHg. All peripheral pulsations were
well felt. Heart sounds were normal. There was an ejection systolic
murmur of grade was II/VI in pulmonary area. Electrocardiogram
(ECG) showed sinus bradycardia with ST depression in inferior and
lateral leads (LI, LIlI, augmented Vector Foot and augmented Vector
Left (@VL), LI, V4 to V6). Echocardiography revealed the presence
of mildly dilated Right Atrium (RA) and Right Ventricle (RV), ostium
secundum-Atrial Septal Defect (0s-ASD) of 7 mm size with a left
to right shlunt, interatrlial septal gneurysm,. m?ld Pulmonary ArFeriaI [r,:gl:r:gig(}g:wir?rao?izgl:T:g(lﬁg;ac?njjfxggrﬂ%ﬁ1l_t,\g%gAh?rliriuiac;tLenirt(cJ:\t:i)yLls
Hypertension (PAH) with Tricuspid Regurgitation (TR). No Regional (Right anterior oblique- caudal view).

Wall Motion Abnormality (RWMA) was detected. Troponin-lI was
raised to nearly twice the upper limit of normal. A clinical diagnosis
of Non ST Elevation Myocardial Infarction (NSTEMI) was made and
the patient was managed with aspirin 150 mg daily, clopidogrel
75 mg daily, atorvastatin 40 mg daily and heparin (fondaparinux)-
2.5 mg subcutaneous daily.

Elective coronary angiography was done on the third day of admission,
which showed dilated Left Main Coronary Artery (LMCA) and dilated
tortuous Left Anterior Descending (LAD) and Left Circumflex Artery
(LCX) with fistulous connection between LAD and RV, Obtuse Marginal
(OM1) and RV and Posterior Left ventricular Branch (PLB) and RV.
Right Coronary Artery (RCA) was only mildly dilated [Table/Fig-1-3].
For better delineation of coronary anatomy, CT-coronary angiography
was done. This showed dilated LMCA, dilated tortuous LAD and LCX
and their branches. LAD was divided into two nearly similarly calibre LAD and LCX with a fistula connecting LAD and OM1 to right ventricular cavity
anterior (diagonals) branch with a fistulous connection with posterior IR AENCICECEICEECEUEN S
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[Table/Fig-3]: Coronary angiogram showing mildly dilated RCA with a fistula
connecting PLB to right ventricular cavity (Left anterior oblique caudal view).

[Table/Fig-4]: Computed tomography coronary angiogram showing a fistulous
connection between LAD and right ventricular cavity (red circle).

[Table/Fig-5]: Computed tomography coronary angiogram showing a thin fistulous
connection between RCA and posterior aspect of right ventricle (red circle).

antiplatelet therapy with aspirin and clopidogrel as well as statin and
Angiotensin-converting Enzyme (ACE) inhibitors. At 1 month follow-
up, he remained asymptomatic.
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DISCUSSION

Coronary artery anomalies include anomalies at the origin, during
its course and at the site of termination. Fistulae result from its
abnormal communication at the site of termination. Broadly, they
are classified as Coronary Arterio-venous Fistula (CAVF) when the
communication is between a coronary artery or its branches and any
part of the systemic or pulmonary vasculature. Coronary cameral
fistula is the abnormal communication between a coronary artery
and any cardiac chamber [1]. In this case, all three major coronary
arteries were involved and were draining to the right ventricle, the
most common chamber to be involved [1].

The pathophysiology of fistula relates to the amount of blood flowing
through it and its pressure gradient. Myocardial ischaemia may be
due to decreased flow of blood through the coronary segment distal
to the site of fistulous connection due to coronary steal phenomenon.
If fistulae are long and multiple, the intracoronary diastolic perfusion
pressure could drop below the critical level and during physical
activity, leads to increased myocardial oxygen demand causing
myocardial ischaemia [2].

Clinical presentation is dependent on the haemodynamic status
of the anomaly. Factors like size the fistula, the resistance of the
receiving chamber and myocardial ischemia influence the clinical
outcome [3]. Most fistulae are small and clinically silent. However,
common symptoms are exertional dyspnoea, fatigue, angina
pain and sometimes congestive heart failure [4]. Clinically the
cardiovascular examination findings are unremarkable in presence of
haemodynamically insignificant fistula. The mechanism of symptoms
is due to coronary steal phenomenon and diastolic overload [5,6].

Volume overload of cardiac chambers may cause congestive heart
failure and arrhythmias. Other complications, like, intravascular
thrombosis, infective endocarditis may occur [7]. The present
patient had presented with exertional chest pain with dyspnoea.
Though coronary angiography showed CCF involving all three major
coronary artery branches, there was no significant obstructive lesion.
So the anginal pain could be due to coronary steal phenomenon,
which is due to the diversion of blood through the fistulous tract
causing myocardial ischemia distal to it. In a study by Wilde P and
Watt |, 57.4% were asymptomatic, 24.2% had dyspnoea and 18.7%
with chest pain [8]. Said SA et al., showed the symptoms of fistula
draining to left ventricle could be similar to the signs and symptom
of aortic regurgitation [7].

Chest X-ray and Electrocardiography (ECG) changes and even
echocardiology may not be of much help in the diagnosis of
coronary artery fistula. No specific ECG changes point towards a
coronary fistula. Chest radiographs may show cardiomegaly in the
presence of significant shunt flow and ECG may reveal the effect
of volume overload in larger fistulas. But these are non specific.
Echocardiography may only detect dilated coronary artery ostium,
not the entire course of the coronary arteries. Intraventricular
turbulence may sometimes raise a suspicion of fistulous tract, which
can be confirmed by an angiographic study [9].

Coronary angiography establishes the diagnosis of coronary artery
fistula. In addition, the severity of atherosclerotic coronary artery
disease is also simultaneously diagnosed. Presently, Multidetector
Cardiac Computed Tomography (MDCT) is widely used as it is non
invasive and it provides three dimensional visualisations making
better delineation of coronary anatomy. Lim JJ et al., have shown
MDCT to be better in detecting coronary anomalies than traditional
CT [10].

Treatment of coronary cameral fistula depends on its hemodynamic
significance. Those fistulae being clinically silent without other
coexisting abnormalities do not require further treatment. Various
treatment options include surgical or catheter closure. Surgery is
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associated with low mortality and morbidity. Most of the cases
described in past, concern the surgical correction of primary
coronary cameral fistula of congenital aetiology [11,12].

Transcatheter closure has become the method of choice though
surgical intervention gives good result [13]. Percutaneous techniques
like interlocking detachable coils, detachable balloons, polyvinyl alcohal
foam and amplatzer duct occluder are other treatment options. Device
closure is having its own complications like myocardial infarction and
migration of closure devices to extracoronary vascular structures or
elsewhere within coronary branches [14].

More recently, Yu X et al., [15] described the spontaneous
closure of a secondary RCA-RYV fistula, and Mertens A et al., [16]
reported the case of an acquired LAD-RYV fistula treated with cail
embolization. The index case was reviewed at the multidisciplinary
team meeting by interventional cardiologist, cardiothoracic surgeon
and radiologist and was concluded that serial imaging with annual
echocardiography and regular clinical review would be the best
approach for the patient and that there was no current indication for
invasive management.

CONCLUSION(S)

Coronary cameral fistula, mostly an incidental finding while doing
coronary angiography is many a times asymptomatic. Now-a-days,
it is detected while doing CT angiography for the diagnosis to ‘rule
out’ coronary artery disease. Serial follow-up for asymptomatic CCF
is required and definite therapeutic intervention either with surgery or
catheter based techniques is required for symptomatic fistulae. Its
association with ostium secundum ASD is very rare as in the present
case. CCF needs serial follow-up and treatment when symptoms
of myocardial ischemia or congestive cardiac failure warrants active
intervention.
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