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INTRODUCTION

Coronary arteriovenous fistula (CAF) is an abnormal connection
directly linking one or more coronary arteries to either a cardiac cham-
ber or major vessel without an interposed capillary bed.' CAFs are un-
common and are usually an incidental finding, with drainage into the
coronary sinus being one of the least prevalent forms.> Two-dimen-
sional and three-dimensional transthoracic echocardiography (TTE)
often provides the initial diagnosis, along with identifying associated
defects and hemodynamic changes, with additional multimodality im-
aging used to delineate the origin and termination of CAF. We
describe a rare and incidental case of two fistulous connections be-
tween the distal left circumflex coronary artery (LCx) and a grossly
dilated coronary sinus.

CASE PRESENTATION

A 55-year-old woman was referred to our institution with a history of
paroxysmal supraventricular tachycardia. On presentation, the patient
was in sinus rhythm, with no electrocardiographic evidence of preex-
citation (heart rate 60 beats/min), and her blood pressure was
120/70 mm Hg. The patient denied chest pain and was usually fit,
although in the 6 weeks before presentation, she had noticed more
dyspnea than usual. On physical examination, no cardiac murmurs,
right ventricular heave, or pedal edema were detected. Chest radiog-
raphy revealed an increased cardiothoracic ratio. The patient had
been commenced on metoprolol.

TTE showed a severely dilated left ventricle for the patient’s body
size (indexed left ventricular end-diastolic volume 101 mL/m?), pre-
served systolic function (ejection fraction 57%), and normal global
longitudinal strain (21%; normal range >20%). Right ventricular
size was mildly increased, with normal systolic function (fractional

From The Prince Charles Hospital, Echocardiography Laboratory, Cardiac
Sciences Unit, Brisbane, Australia (N.F.A.E., VAW, B AA, MH, D.J.B, D.LW,,
G.M.S.); and Menzies Health Institute Queensland, Griffith University, Gold Coast,
Australia (N.F.A.E.).

Keywords: Coronary artery fistula, Dilated coronary sinus, Three-dimensional
echocardiography, TTE

Conflict of interest: The authors reported no actual or potential conflicts of interest
relative to this document.

Copyright 2018 by the American Society of Echocardiography. Published by
Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

2468-6441

https://doi.org/10.1016/j.case.2017.12.004

area change 45%, RV §’ 15 cm/sec, tricuspid annular plane systolic
excursion 29 mm). Both the left and right atria were dilated
(85 and 49 mL/m?, respectively) with a normal relative atrial index
of 0.70 (normal range <1.0).> The coronary sinus appeared grossly
dilated (51 x 55 mm), with a larger focal aneurysmal region (normal
approximately 10 mm in diameter and 20-30 mm in length).*>
Color flow Doppler demonstrated continuous turbulent flow drain-
ing into the coronary sinus from a dilated LCx (Figure 1, Videos 1-5).
The main pulmonary artery and its branches appeared dilated, and
there was mild tricuspid regurgitation (estimated right ventricular
systolic pressure 37 mm Hg, assuming right atrial pressure of
8 mm Hg; pulmonary vascular resistance 1.6 Wood units). The ratio
of pulmonary to systemic flow could not be accurately calculated.
There was no evidence of a sinus venosus atrial septal defect or
persistent left superior vena cava. Transthoracic three-dimensional
echocardiography demonstrated the dilated LCx artery draining
into the coronary sinus aneurysm, posterior to the left ventricle
(Figure 2, Video 6).

Cardiac magnetic resonance confirmed a large CAF, measuring
11 mm in diameter, arising from the LCx, tracking tortuously and
inserting into a severely dilated coronary sinus (57 x 57 mm),
with the possibility of two sites of connection (Figure 3, Videos 7
and 8). The coronary sinus appeared roofed and drained normally
into the right atrium, with no evidence of persistent left superior
vena cava. There was biventricular dilatation (indexed left ventricu-
lar end-diastolic volume 152 mL/m?, indexed right ventricular end-
diastolic volume 160 mL/m?), with preserved biventricular systolic
function. The ratio of pulmonary to systemic flow could not be
calculated.

Computed tomographic coronary angiography revealed the true
extent of the marked dilatation and tortuosity of the left main coro-
nary artery and LCx. This imaging modality also confirmed two fistu-
lous connections between the LCx and the coronary sinus. The
proximal connection was larger, measuring 4 cm in diameter, con-
necting proximal to the coronary sinus ostium (opening 9 x 8 mm).
Additionally, a fistulous connection by a tiny vessel was noted
coursing from the distal LCx to the coronary sinus (~3.3 cm proximal
to the ostium). There was corresponding dilatation of the coronary
sinus with focal aneurysmal dilatation (57 x 56 x 69 mm maximum
dimension; Figures 4 and 5, Video 9). Computed tomography was a
useful imaging modality to aid in planning a possible intervention for
this patient.

Cardiac catheterization (Video 10) was performed to determine
the possibility of percutaneous closure of the fistulous connections.
The coronary anatomy was right dominant and the left anterior de-
scending coronary artery and LCx were dilated, with a coronary sinus
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Figure 1 (A) Two-dimensional transthoracic apical long-axis view shows the dilated LCx (asterisk) draining into a dilated coronary si-
nus (CS, arrow). (B) Color Doppler echocardiography from the same view shows abundant and turbulent blood flow draining into the
CS from the coronary artery fistula. (C) Continuous-wave Doppler demonstrates the continuous flow into the CS with a peak velocity of
1.1 m/sec. ACS, Aneurysmal coronary sinus; Ao, aorta; AV, aortic valve; LA, left atrium; LV, left ventricle.
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Figure 2 (A) Three-dimensional transthoracic echocardiographic image cut plane through the short-axis view of the left ventricle (LV).
(B) Three-dimensional transthoracic echocardiographic image cut plane through the apical long-axis view. AV, Aortic valve; LV, left

ventricle; MV, mitral valve; RV, right ventricle.

fistula confirmed. Although it was deemed technically possible to
percutaneously close the fistulous connections, because of the risk
for stasis and thrombosis, surgical resection of the large coronary sinus
aneurysm was recommended.

DISCUSSION

With an incidence of 0.002% in the general population,">°® congen-

ital CAFs arise from persistence of intratrabecular sinusoids between
the coronary artery and coronary sinus.”” CAFs vary widely in

morphologic appearance and most commonly originate from the
right coronary artery but may also arise from the left coronary artery
or its branches.” ' The LCx is rarely involved.'""® Drainage into the
right ventricle and pulmonary artery are generally seen,*> with one
of the least common draining sites being the coronary sinus
(1.6%).>%1° LCx~to—coronary sinus fistula causing marked dilatation
to the coronary sinus as well as chamber enlargement from significant
left-to-right shunting presented in this case is a rare occurrence.
Differential diagnosis of dilated coronary sinus including right ventric-
ular volume and pressure overload, persistent left superior vena cava,
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Figure 3 Cardiac magnetic resonance image obtained on a 1.5-T Siemens Aera using multiplanar cine steady-state free precession,
flow imaging, navigator-gated noncontrast magnetic resonance coronary angiography shows a large coronary fistula (11 mm in diam-
eter) arising from the left main coronary artery (arrow). Ao, Aorta; CS, coronary sinus; LA, left atrium; LV, left ventricle.

Figure 4 Prospective electrocardiographically triggered computed tomographic coronary angiography. (A) Arrow shows smaller
proximal connection draining into the coronary sinus (CS), asterisk indicates the tortuous course of the LCx. (B) Arrow shows larger
distal connection draining into the CS. (C) Dilated left coronary artery (LCA) arising from the aortic root (AoR). Tortuosity of the LCx is
also demonstrated (asterisk). ACS, Aneurysmal coronary sinus; LV, left ventricle; RV, right ventricle.

unroofed coronary sinus, postoperative obstruction, and anomalous
drainage of pulmonary or hepatic veins must also be excluded.'”!?
The majority of CAF connections are incidental findings during cor-
onary angiography for evaluation of revascularization.®”"' Patients
generally remain asymptomatic, although exertional dyspnea, palpita-
tions, fatigue, and chest pain have sometimes been reported.®!°
Onset and severity of symptoms are dependent on patient age, loca-
tion and size of connections, severity of left-to-right shunting, develop-
ment of cardiac ischemia due to coronary steal phenomenon, and
resistance of the recipient vessel or chamber.”” " Symptoms and com-
plications from a significant shunt are used as indications for treatment
with the fistula ligated or closed by direct suture or percutaneous
closure.” Treatment aims to obliterate the fistula while preserving
normal coronary blood flow either by surgical or percutaneous trans-

catheter closure with conservative treatment balanced with the risk of
the procedure.'

Traditionally, coronary angiography is used to diagnose CAFE
However, the relation of fistulas to other cardiovascular structures,
origins, and courses may not always be apparent,” and therefore car-
diac computed tomography is increasingly being used to better illus-
trate fistulas in three dimensions.” Xie et al” assessed 63 patients
using echocardiography before coronary arteriography and/or sur-
gery and showed an accuracy rate of 95.2% by TTE. TTE has shown
that the majority of CAFs are single fistulas (92%) and can include
proximal dilatation of the involved coronary artery, tortuosity of the
coronary vessel, and high-velocity flow signals in the ectatic coronary
artery.”” However, fistulas to the pulmonary artery may be more diffi-
cult to detect by two-dimensional echocardiography, because the
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Figure 5 Three-dimensional cardiac computed tomography shows a dilated left coronary artery (asterisk) arising from the aortic root
with a tortuous course of the LCx (x). (A) Arrow shows larger distal connection draining into the coronary sinus (CS). (B,C) Arrow shows
smaller proximal connection draining into the CS. ACS, Aneurysmal coronary sinus; Ao, aorta.

coronary artery may be of normal size and the shunt small.'' Overall,
TTE is a reliable method of diagnosis of coronary artery fistula,
including its origin, course, termination, associated defects, and hemo-
dynamic changes.

CONCLUSIONS

This case illustrates a rare, incidental finding of an arteriovenous fistula,
via two separate connections between the LCx and coronary sinus,
that resulted in a grossly dilated coronary sinus with focal aneurysm.
Additionally, this case exemplifies the role of comprehensive two-
and three-dimensional TTE assessment in initially finding the underly-
ing etiology well above and beyond the diagnosis of cardiac chamber
enlargement and demonstrates the value of and complementary rela-
tionship of multimodality imaging in such cardiac anomalies.

SUPPLEMENTARY DATA

Supplementary data related to this article can be found online at
https://doi.org/10.1016/j.case.2017.12.004.

REFERENCES

1. Loukas M, St Germain A, Gabriel A, John A, Tubbs RS, Spicer D. Coronary
artery fistula: a review. Cardiovasc Pathol 2015;24:141-8.

2. Xie M, LiL, Cheng TO, Sun Z, Wang X, Lv Q, et al. Coronary artery fistula:
comparison of diagnostic accuracy by echocardiography versus coronary
arteriography and surgery in 63 patients studied between 2002 and
2012 in a single medical center in China. Int ] Cardiol 2014;176:470-7.

3. Kelly NFA, Walters DL, Hourigan LA, Burstow D], Scalia GM. The relative
atrial index (RAD—a novel, simple, reliable, and robust transthoracic echo-

. Kolski

cardiographic indicator of atrial defects. ] Am Soc Echocardiogra 2010;23:
275-81.

BC, Khadivi B, Anawati M, Daniels LB, DeMaria AN,
Blanchard DG. The dilated coronary sinus: utility of coronary sinus
cross-sectional area and eccentricity index in differentiating right atrial
pressure overload from persistent left superior vena cava. Echocardiogra-
phy 2011;28:829-32.

. D'Cruz 1A, Shala MB, Johns C. Echocardiography of the coronary sinus in

adults. Clin Cardiol 2000;23:149-54.

. Raju MG, Goyal SK, Punnam SR, Shah DO, Smith GF, Abela GS. Coro-

nary artery fistula: a case series with review of the literature. ] Cardiol
2009;53:467-72.

Bittencourt MS, Seltman M, Achenbach S, Rost C, Ropers D. Right coronary
artery fistula to the coronary sinus and right atrium associated with giant right
coronary enlargement detected by transthoracic echocardiography. Eur |
Echocardiogr 2011;12:E22.

. Shah SS, Teague SD, Lu JC, Dorfman AL, Kazerooni EA, Agarwal PP. Im-

aging of the coronary sinus: normal anatomy and congenital abnormalities.
Radiographics 2012;32:991-1008.

. Jha NK, AlHabshan F, AlMutairi M, Godman M, Najm HK. Coronary ar-

tery fistula with coronary sinus obstruction and retrograde drainage. Heart
Lung Circ 2008;17:146-66.

. Gowda RM, Vasavada BC, Khan IA. Coronary artery fistulas: clinical and

therapeutic considerations. Int | Cardiol 2006;107:7-10.

. Gooi A. Coronary artery lesions. In: Daubeney PEF, Rigby ML, Niwa K,

Gatzoulis MA, editors. Pediatric heart disease: a practical guide. Oxford,
United Kingdom: Wiley-Blackwell; 2012:100.

. Weyman AE. Left ventricular inflow tract. II: the atrium, pulmonary veins,

and coronary sinus. In: Principles and Practice of Echocardiography. 2nd
ed. Philadelphia: Lea & Febiger; 1994:491.

. Nathani S, Parakh N, Chaturvedi V, Tyagi S. Giant coronary sinus. Texas

Heart Inst ] 2011;38:310-1.

. Abusaid GH, Hughes D, Khalife W1, Parto P, Gilani SA, Fujise K. Congen-

ital coronary artery fistula presenting later in life. ] Cardiol Cases 2011;4:
e43-6.


https://doi.org/10.1016/j.case.2017.12.004
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref1
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref1
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref2
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref2
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref2
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref2
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref3
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref3
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref3
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref3
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref4
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref4
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref4
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref4
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref4
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref5
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref5
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref6
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref6
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref6
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref7
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref7
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref7
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref7
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref8
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref8
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref8
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref9
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref9
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref9
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref10
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref10
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref11
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref11
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref11
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref12
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref12
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref12
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref13
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref13
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref15
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref15
http://refhub.elsevier.com/S2468-6441(17)30224-4/sref15

	A Rare Case of a Giant Coronary Sinus with Focal Aneurysm Secondary to Multiple Fistulous Connections Arising from a Dilate ...
	Introduction
	Case Presentation
	Discussion
	Conclusions
	Supplementary Data
	References


