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Abstract

We report the case of a 16-year-old young girl seen for precordial pain and
stage II NYHA dyspnea. Clinical examination found a maximal systolodias-
tolic murmur in the left subclavicular. Lateral Q waves were noted on the
electrocardiogram and echocardiography revealed a right coronary fistula
draining in right atrium. CT scan confirmed the diagnosis. Patient was ad-
dressed to a specialized center for percutaneous closure of the fistula. In case
of signs indicating coronary artery disease, the search for coronary anomalies
should be systematic in children by using EKG and transthoracic echocardio-
graphy. In case of doubt, a second imaging such as the multislice Ct scan is
performed. Coronary angiography has a dual diagnostic and therapeutic in-
terest. The indications for treatment depend on the symptoms and the results
of ischemia tests.
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1. Introduction

Coronary fistulas are abnormal communications between a coronary artery and
a heart chamber or large base vessel, thereby bypassing the myocardial capil-
lary bed [1] [2]. These are rare defect and usually occur in isolation. These rare
anomalies were first described by Krauss in 1965 [3]. The exact incidence is
unknown. The majority of these fistulas are congenital, although they may oc-
casionally be detected after cardiac surgery. Most are often well tolerated,
however, complications can arise. Complications include “steal” from the ad-

jacent myocardium, thrombosis and embolism, cardiac failure, atrial fibrilla-
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tion, rupture, endocarditis/endarteritis and arrhythmias. Thrombosis within the
fistula is rare but may cause acute myocardial infarction, paroxysmal atrial fi-
brillation and ventricular arrhythmias [2]. We report a case of coronary cardiac
fistula discovered during the exploration of exertion dyspnea in a 16-year-old
girl.

2. Observation

A 16-year-old girl consulted for precordial pain and NYHA stage II dyspnea.

On clinical examination, the blood pressure was 119/49 mmHg, the heart rate
was 92 beats/min, the temperature was 36.5°C and the ambient air saturation
was 99%. Cardiac auscultation finds a regular rhythm and systolo-diastolic
murmur throughout the maximum precordium in the left subclavicular and
along the left edge of the sternum. The vascular exam was normal. The peripher-
al pulses were well perceived. There were no signs of cardiac failure.

The electrocardiogram (EKG) showed a regular sinus rhythm at 83 cycles/min,
anormal QRS axis and lateral qR waves (Figure 1).

The chest x-ray shows cardiomegaly with a cardio-thoracic index of 0.58
(Figure 2).

Figure 1. EKG showing abnormal Q waves in V5 V6 leads.

Figure 2. Cardiomegaly at the chest X ray.
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Transthoracic echocardiography shows normokinetic and dilated left ventricle
with good systolic function (73% ejection fraction), dilatation of both atria,
aneurysmal right coronary artery and normal left coronary artery (Figure 3).
Color Doppler notes a high velocity systolo-diastolic flow between the right co-
ronary artery and the right atrium, suggesting a coronaro-cameral fistula be-
tween the right coronary artery and the right atrium (Figure 4), there was no

PAH. Multislice CT scan (Figure 5) confirm the diagnosis of right coronary

Figure 3. 2D transthoracic echocardiography, short axis view: Dilated right coronary ar-
tery (Red arrow) and normal left coronary artery (White arrow).

Figure 4. Transthoracic echocardiography, short axis view, 2D and color: Dilated right
coronary artery draining in right atrium (Red arrow).

Figure 5. CT Scan right coronary artery fistula draining in right atrium (Ao = Aorta, OD =
Right atrium, CD = Right coronary artery.
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artery draining into the right atrium.
Patient was addressed to a specialized center for percutaneous closure of the

fistula.

3. Discussion

Coronary fistula is an anomaly making a coronary artery communicated with a
heart cavity or a large base vessel, thus bypassing the myocardial capillary bed
(1] [2].

This malformation is rare and affects 0.002% of the population. It represents
0.4% of congenital heart disease [4].

Its incidence is estimated between 0.1% and 0.2% of all patients who had co-
ronary angiography [5] [6].

In the congenital form, the fistulas are secondary to the persistence of intra-
trabecular sinusoids between the coronary arteries and the coronary sinus and
vary greatly in terms of morphological appearance [7].

These fistulas are most often congenital and linked to the persistence of em-
bryonic structures: intertrabecular and sinusoidal spaces [8].

They can also be acquired and occur during trauma, infection (Kawasaki dis-
ease) but can also be iatrogenic during heart surgery, myocardial biopsy or co-
ronary angioplasty [9] [10].

Coronary fistulas can be isolated or associated with another congenital heart
disease such as pulmonary atresias with intact septum, tetralogies of Fallot, in-
terventricular or interatrial communications.

The most common origin is the right coronary artery (50% of cases), but the
fistula can also come from the left coronary artery (42% of cases) or from its
branches, or even from both coronaries (5% of cases) [11]. The circumflex artery
is rarely involved [7] [11] [12]. Most often, the fistula results from a single
communication (1 entry point), but several entry points are possible [7] [11]
[12] [13]. Drainage from the artery is most often done directly into the right
ventricle (41% of cases), the right atrium (26% of cases) or the pulmonary artery
(17%) [6] [10] [12]. One of the less common drainage sites is the coronary sinus
(1.6%) [7] [11]. More rarely, fistulas emptying into the left chambers of the heart
are described.

The abnormal communication between a coronary artery and a venous struc-
ture causes a left-to-right shunt, the size of which depends on the size of the fis-
tula and the pressure difference between the artery and the venous structure.

The clinical presentation of coronary fistulas depends mainly on the size of
the left — right shunt [14]. The majority of patients are asymptomatic. They are
usually referred for a heart murmur discovered incidentally.

In older patients, certain signs and sometimes clinical pictures may be seen:
exertional dyspnea, exertional angina, arrhythmia, endocarditis, stroke [14] [15].

In case of wide left - right shunt, complications can occur: pulmonary arterial

hypertension, congestive heart failure, aneurysmal dilation and rupture of the
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fistula or ischemia, or even myocardial infarction due to the phenomenon of
“arterial theft” [16].

The EKG and chest X-ray are routine tests that are not helpful in the diagno-
sis. However, in the event of a high-flow left-to-right shunt, the chest x-ray may
show an increase in the cardiothoracic ratio and, on the ECG, signs of myocar-
dial ischemia may be seen, reflecting a phenomenon of “arterial blood loss” [16].

Echocardiography, including transesophageal ultrasound, is a useful test in
the diagnosis of large left-right shunt fistulas. Indeed, a dilated coronary artery
as well as its drainage site can be easily detected especially in children in whom
an optimal acoustic window can be obtained. However, the fistula path is diffi-
cult to see, especially when it is tortuous [17] [18] [19] [20].

In some cases a disturbance of the Doppler signal is demonstrated at the
drainage site, especially the right ventricular one.

The cardiac CT scan provides morphological information: coronary circula-
tion involved, caliber of the artery concerned, diagnosis of possible complica-
tions.

The gold standard is coronary angiography, which can confirm the diagnosis
and study the exact anatomy of the coronary fistula by showing the affected ar-
tery, which is often dilated, the fistula path and the drainage site.

Surgical or percutaneous treatment aims to obliterate the fistula, allowing to
preserve blood flow in the coronary arteries. Surgical treatment consists of liga-
tion, by suture, of the fistula while the percutaneous technique allows closure of
the fistula by embolization [7] [21]. The percutaneous method is preferred when
the anatomy is favorable [7] [13]. For very tortuous lesions or in the presence of
an aneurysm, surgery is still preferable [13].

The therapeutic indications remain controversial [11]. The onset of fistu-
la-related symptoms and complications are indications for surgery [7] [12]. In
asymptomatic patients, the invasive strategy should be cautious and should be
considered in the event of a ratio of pulmonary flow to systemic flow (QP/QS) >
1.5 or in the presence of an aneurysm that could lead to thrombosis, rupture or
obstruction [13]. For other patients, simple monitoring is recommended [7]
[13].

4. Conclusion

Coronary fistulas are rare but easily detected conditions thanks to advances in
ultrasound imaging. Angiography and catheterization can confirm the diagnosis
and are essential if percutaneous closure is planned in the patient. The therapeu-
tic approach will depend on the anatomical situation. While the surgical ap-
proach remains valid, percutaneous occlusion currently appears to be the most

appropriate therapeutic choice.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this

DOI: 10.4236/wjcd.2022.122009

91 World Journal of Cardiovascular Diseases


https://doi.org/10.4236/wjcd.2022.122009

M. Leye et al.

paper.

References

(1]

(2]

(6]

[10]

(11]

(12]

(13]

(14]

Qureshi, S.A. (2006) Coronary Arterial Fistulas. Orphanet Journal of Rare Diseases,
1, Article No. 51.

Gowda, R.M,, Vasavada, B.C. and Khan, I.A. (2006) Coronary Artery Fistulas: Clin-
ical and Therapeutic Considerations. International Journal of Cardiology, 107, 7-10.
https://doi.org/10.1016/j.ijcard.2005.01.067

Krauss, W.U. (1865) Den Ursprung einer akzessorischen A. coronaria aus der A.
pulmonalis. Z Rat/ Med, 24, 225-229.

Dodge-Khatami, A., Mavroudis, C. and Backer, C.L. (2000) Congenital Heart Sur-
gery Nomenclature and Database Project: Anomalies of the Coronary Arteries. 7he
Annals of Thoracic Surgery, 69, 270-297.
https://doi.org/10.1016/S0003-4975(99)01248-5

Shiga, Y., Tsuchiya, Y., Yahiro, E., et al (2008) Left Main Coronary Trunk Con-
necting into Right Atrium with an Aneurismal Coronary Artery Fistula. Interna-
tional Journal of Cardiology, 123, E28-E30.
https://doi.org/10.1016/j.ijcard.2006.11.108

Vavuranakis, M., Bush, C.A. and Boudoulas, H. (1995) Coronary Artery Fistulas in
Adults: Incidence, Angiographic Characteristics, Natural History. Catheterization
and Cardiovascular Diagnosis, 35, 116-120. https://doi.org/10.1002/ccd.1810350207

Edwards, N.F.A., Wijesekera, V.A., Anderson, B.A., et al (2018) A Rare Case of a
Giant Coronary Sinus with Focal Aneurysm Secondary to Multiple Fistulous Con-

nections Arising from a Dilated, Tortuous Left Circumflex Coronary Artery. CASE,
2, 99-102. https://doi.org/10.1016/j.case.2017.12.004

Dimitrakakis, G., Von Oppell, U., Luckraz, H. and Groves, P. (2008) Surgical Repair
of Triple Coronary-Pulmonary Artery Fistulae with Associated Atrial Septal Defect

and Aortic Valve Regurgitation. Interactive CardioVascular and Thoracic Surgery,
7, 933-934. https://doi.org/10.1510/icvts.2008.181388

Said, S.A.M., Lam, J. and Van der Werf, T. (2006) Solitary Coronary Artery Fistulas:
A Congenital Anomaly in Children and Adults. A Contemporary Review. Conge-
nital Heart Disease, 1, 63-76. https://doi.org/10.1111/j.1747-0803.2006.00012.x

Said, S.A.M., El Gamal, M.LLH. and Van der Werf, T. (1997) Coronary Arterioven-
ous Fistulas: Collective Review and Management of Six New Cases—Changing Eti-
ology, Presentation, and Treatment Strategy. Clinical Cardiology, 20, 748-752.
https://doi.org/10.1002/clc.4960200907

Shah, S.S., Teague, S.D., Lu, J.C,, et al. (2012) Imaging of the Coronary Sinus: Nor-
mal Anatomy and Congenital Abnormalities. RadioGraphics, 32, 991-1008.
https://doi.org/10.1148/rg.324105220

Mirmohammadsadeghi, M., Salimi-Jazi, F., Rabbani, M. (2016) Multiple Right Co-
ronary Artery Fistulas to Coronary Sinus: A Case Report and Literature Review.
ARYA Atherosclerosis, 12, 192-194.

Raju, M.G., Goyal, S.K., Punnam, S.R., et al. (2009) Coronary Artery Fistula: A Case
Series with Review of the Literature. Journal of Cardiology, 53, 467-472.
https://doi.org/10.1016/j.jjcc.2008.09.009

Balanescu, S., Sangiorgi, G., Castelvecchio, S., Medda, M. and Inglese, L. (2001)

Coronary Artery Fistulas: Clinical Consequences and Methods of Closure: A Lite-
rature Review. [talian Heart Journal, 2, 669-676.

DOI: 10.4236/wjcd.2022.122009

92 World Journal of Cardiovascular Diseases


https://doi.org/10.4236/wjcd.2022.122009
https://doi.org/10.1016/j.ijcard.2005.01.067
https://doi.org/10.1016/S0003-4975(99)01248-5
https://doi.org/10.1016/j.ijcard.2006.11.108
https://doi.org/10.1002/ccd.1810350207
https://doi.org/10.1016/j.case.2017.12.004
https://doi.org/10.1510/icvts.2008.181388
https://doi.org/10.1111/j.1747-0803.2006.00012.x
https://doi.org/10.1002/clc.4960200907
https://doi.org/10.1148/rg.324105220
https://doi.org/10.1016/j.jjcc.2008.09.009

M. Leye et al.

[15]

(16]

(17]

(18]

[19]

(20]

(21]

Wang, N.K,, Hsieh, L.Y., Shen, C.T. and Lin, Y.M. (2002) Coronary Arteriovenous
Fistula in Pediatric Patients: A 17-Year Institutional Experience. Journal of the
Formosan Medical Association, 101, 177-182.

Oshiro, K., Shimabukuro, M., Nakada, Y., Chibana, T., Yoshida, H., Nagamine, F.,
et al. (1990) Multiple Coronary LV Fistulas: Demonstration of Coronary Steal Phe-
nomenon by Stress Thallium Scintigraphy and Exercise Haeodynamics. American

Heart Journal, 120, 217-219. https://doi.org/10.1016/0002-8703(90)90185-Z
Vitarelli, A., De Curtis, G., Conde, Y., et al (2002) Assessment of Congenital Coro-
nary Artery Fistulas by Transesophageal Color Doppler Echocardiography. The
American Journal of Medicine, 113, 127-133.
https://doi.org/10.1016/S0002-9343(02)01157-9

Lin, F.C,, Chang, H.J., Chern, M.S., Wen, M.S., Yeh, S.J. and Wu, D. (1995) Mutip-
lane Transesophageal Echocardiography in the Diagnosis of Congenital Coronary
Artery Fistula. American Heart Journal, 130, 1236-1244.
https://doi.org/10.1016/0002-8703(95)90148-5

Cox, LD, Heald, S.C. and Murday, A.J. (1996) Value of Transesophageal Echocar-
diography in Surgical Ligation of Coronary Artery Fistulas. Heart, 76, 181-182.
https://doi.org/10.1136/hrt.76.2.181

Krishnamoorthy, K.M. and Rao, S. (2004) Transesophageal Echocardiography for
the Diagnosis of Coronary Arteriovenous Fistula. /nternational Journal of Cardiol-
0gy; 96, 281-283. https://doi.org/10.1016/j.ijcard.2003.03.031

BenAbda, R., Gunn, A., Roberge, E., ef al (2017) An Unusual Cause of Atrial Fi-
brillation in a Young Active Duty Soldier. Radiology Case Reports, 12, 233-235.
https://doi.org/10.1016/j.radcr.2017.01.012

DOI: 10.4236/wjcd.2022.122009

93 World Journal of Cardiovascular Diseases


https://doi.org/10.4236/wjcd.2022.122009
https://doi.org/10.1016/0002-8703(90)90185-Z
https://doi.org/10.1016/S0002-9343(02)01157-9
https://doi.org/10.1016/0002-8703(95)90148-5
https://doi.org/10.1136/hrt.76.2.181
https://doi.org/10.1016/j.ijcard.2003.03.031
https://doi.org/10.1016/j.radcr.2017.01.012

	Right Coronary Artery Fistulae Draining into Right Atrium: A Case Report
	Abstract
	Keywords
	1. Introduction
	2. Observation
	3. Discussion
	4. Conclusion
	Conflicts of Interest
	References

