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Abstract 
A left-sided lesion of a coronary cameral fistula (CCF) is extremely rare. Sur-
gical closure of the fistula is indicated when symptoms emerge or as a preven-
tive strategy, while surgical approaches depend on the individual anatomical 
structures. In particular, a CCF forming a “fistula lake” with multiple inflow 
vessels is so unique that few studies have focused on the technique to close it. 
We report the successful management of a CCF originating from multiple 
coronary arteries and draining into the left ventricle via a “fistula lake” by li-
gation and clipping of associated communication tracts. On the postoperative 
coronary computed tomography angiography, the fistula lake and the small 
vessels entering it had all disappeared. 
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1. Introduction 

A coronary cameral fistula (CCF) must be closed when any symptoms emerge or 
as a preventive strategy. Most CCFs originate from right coronary arteries, 
and >90% of CCFs drain into the right heart structures [1]. A CCF connecting 
multiple coronary arteries and the left ventricle is thus quite rare. Though sever-
al types of surgical techniques reported to date include the ligation or division of 
the fistula, closing the fistula directly, and closing it with an autologous pericar-
dial patch from the inside of the cardiac chamber or pulmonary artery, few have 
referred to how to manage a CCF forming a “fistula lake” with multiple inflow 
vessels explicitly [2]. According to Lowe and colleagues, the diffusely distributed 
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fistulas are best obliterated by opening the recipient cardiac chamber while on 
cardiopulmonary bypass to completely close all fistulous tracts [3]. Mangukia 
and colleagues have insisted if a “fistula lake” is found, all of the vessels entering 
the lake must be identified and ligated or clipped [2]. Here we present an ex-
tremely rare case of a CCF originating from multiple coronary arteries and drain-
ing into the left ventricle via a “fistula lake”. The CCF was successfully closed by 
ligation and clipping of the communication tracts without opening ventricles. 

2. Case Presentation 

The patient was a 52-year-old Japanese man with a medical history of dyslipi-
demia and chronic heavy cigarette smoking, and was prescribed with Rosuvasta-
tin. He presented to our cardiovascular outpatient department in the morning 
complaining of worsening exertional chest pain over approximately the prior 1 
month. Vital signs and the physical examination were completely normal in-
cluding auscultation of the heart and lungs. Electrocardiography showed 
non-specific ST-segment depression in leads II, III, and aVF. Acute coronary 
syndrome was suspected, and emergent coronary angiography confirmed signif-
icant stenosis in the left anterior descending artery (LAD) and a hypoplastic 
right coronary artery (RCA) (Figure 1(A)). A stream of contrast agent was seen 
originating predominantly from the left circumflex artery (LCx) and slightly 
from the branches of the LAD and RCA and draining into the left ventricle via a 
fistula lake (Figure 1(A)). Transthoracic echocardiography showed partial hy-
pokinesis of the basal anterior and septal walls, with preserved left ventricular 
function. 

We diagnosed unstable angina pectoris with a culprit lesion of the LAD and a 
CCF. The heart team decided to perform coronary artery bypass grafting 
(CABG) and surgical closure of the CCF. Preoperative coronary computed to-
mography angiography (CCTA) revealed multiple fistulous tracts predominantly  

 

 
Figure 1. (A) Coronary angiogram showing multiple coronary arteries draining into the 
LV via a “fistula lake”; (B) Preoperative coronary computed tomography angiography 
showing the fistulous tracts that had converged to form a “fistula lake” and then entered 
the base of the LV posterior wall myocardium. LV, left ventricle. 
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from the LCx, with smaller vessels emanating from the LAD and RCA. The fis-
tulous tracts converged to form a fistula lake and then entered the base of the left 
ventricular posterior wall myocardium (Figure 1(B)). Preoperative transeso-
phageal echocardiography with color Doppler demonstrated a flow jet appearing 
from the base of the left ventricular posterior wall. 

Through a median sternotomy, cardiopulmonary bypass was established by 
ascending aorta and bicaval cannulation. After the on-pump beating-heart 
CABG, comprised of grafting the in situ left internal thoracic artery to the LAD, 
both the aorta and left internal thoracic artery were clamped, and antegrade car-
dioplegia solution was administered to achieve cardiac arrest. Following the 
careful dissection of epicardial fat with the use of an ultrasonic scalpel, visual 
inspection of the left lateral to posterior aspect of the heart revealed multiple 
small branches of coronary arteries converging to form a fistula lake. Through 
further dissection around the lake, we observed the fistulous tract entering the 
myocardium just adjacent to the coronary sinus. Both ligation and clipping of 
the outflow tract were performed. Inflow vessels that could be identified were 
clipped as well. 

Weaning from the cardiopulmonary bypass was uneventful, and the bypass 
graft showed good flow. Intraoperative transesophageal echocardiography 
demonstrated good contractility of all segments, and no fistula jet flow could be 
detected. On postoperative day 9, CCTA revealed that all fistulous tracts as well 
as the fistula lake had disappeared (Figure 2), and a widely patent graft to the 
LAD was observed (Figure 2). The patient was discharged uneventfully 13 days 
after the surgery. 

3. Discussion 

A coronary cameral fistula (CCF) is an uncommon anomalous communication  
 

 
Figure 2. Postoperative coronary computed tomography angiography confirming that all 
of the fistulous tracts including the fistula lake had disappeared, along with a widely pa-
tent graft to the LAD. LAD, left anterior descending artery; LCx, left circumflex artery; 
LV, left ventricle; RCA, right coronary artery. 
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between an epicardial coronary artery and a cardiac chamber. Most cases of CCF 
are asymptomatic, detected incidentally, and conservatively managed with con-
tinual follow-up [4]. However, CCFs must be surgically closed when any hemo-
dynamically significant situation, such as myocardial ischemia or congestive 
heart failure, emerges. Surgical closure may also be performed as a preventive 
strategy, to preclude aneurysm formation, infective endocarditis, and other car-
diac disorders [2]. Our patient presented with worsening exertional chest pain, 
and coronary angiography showed significant stenosis of the LAD and a CCF 
originating predominantly from the LCx and draining into the left ventricle, 
which suggested the coronary steal phenomenon. 

Since its first description by Biörck and Crafoord in 1947 [5], surgical repair 
of a coronary fistula has been the most effective treatment [6]. There are reports 
of CCFs being treated by transcatheter procedures, including coils, plugs, or de-
tachable balloons [7], but these devices carry the risk of migrating within the 
coronary artery branches or to the extracoronary vascular structures [8]. Al-
though various surgical techniques have been reported for fistula repair, few 
studies have focused on the procedure for a fistula lake with multiple inflow 
vessels. In our case, the lake had multiple inflow vessels but only one outflow 
vessel. As the inflow tracts were small and assumed to be difficult to completely 
detect, we assigned the highest priority to closure of the outflow tract. The out-
flow vessel was identified and closed by both ligation and clipping, followed by 
clipping of the inflow vessels to the extent possible. As a result, postoperative 
CCTA revealed the disappearance of all fistulous tracts as well as the fistula lake. 

Since the site surrounding the fistula lake was the posterior aspect of the heart 
just adjacent to the coronary sinus, we chose to repair the fistula with the patient 
under cardiac arrest using cardiopulmonary bypass. This made sufficient heart 
displacement possible so that we could safely reach the posterior wall just adja-
cent to the coronary sinus and fully define the entire fistulous network. 

Although surgical management remains the most effective treatment for 
CCFs, Basit et al. reported a case of surgical failure 6 years after closure of a 
CCF, indicating that CCFs can persist or recur after surgical ligation [9]. Longer 
and more rigorous follow-up of patients with CCFs is thus necessary. 

This case report has potential limitations. Our strategy aimed at closing all of 
the fistulous tracts detectable which resulted in the disappearance of the 
left-to-right shunt. Since intervention may become more difficult or impossible 
when the fistulas are diffuse, despite the ischemia in the patient, sometimes in-
tervention should not be considered. Symptoms can be relieved by therapy with 
metoprolol or calcium channel blockers [10]. 

4. Conclusion 

We surgically repaired a CCF originating from multiple coronary arteries, in-
cluding the LAD, LCx, and RCA, and draining into the left ventricle via a fistula 
lake. The complete obliteration of all fistulous tracts was accomplished by the li-
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gation and clipping of the outflow vessel from the lake into the left ventricle and 
the multiple inflow vessels originating from the coronary arteries. 

Acknowledgements 

We would like to show our gratitude to Mr. Takayuki Matsui, a radiation tech-
nologist at Seirei Hamamatsu General Hospital, for his great help in recon-
structing CCTA images that markedly improved this report. 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this pa-
per. 

References 
[1] Kim, S.Y., Seo, J.B., Do, K.H., Heo, J.N., Lee, J.S., Song, J.W., et al. (2006) Coronary 

Artery Anomalies: Classification and ECG-Gated Multidetector-Row CT Findings 
with Angiographic Correlation. Radiographics, 26, 317-333.  
https://doi.org/10.1148/rg.262055068 

[2] Mangukia, C.V. (2012) Coronary Artery Fistula. Annals of Thoracic Surgery, 93, 
2084-2092. https://doi.org/10.1016/j.athoracsur.2012.01.114 

[3] Lowe, J.E., Oldham Jr., H.N. and Sabiston Jr., D.C. (1981) Surgical Management of 
Congenital Coronary Artery Fistulas. Annals of Surgery, 194, 373-380.  
https://doi.org/10.1097/00000658-198110000-00001 

[4] Pathak, R., Giri, S., Hwang, I. and Alsafwah, S. (2016) Multiple Coronary-Cameral 
Fistulas to the Left Ventricle Arising from Both Coronary Arteries. Journal of 
Community Hospital Internal Medicine Perspectives, 6, 31190.  
https://doi.org/10.3402/jchimp.v6.31190 

[5] Biörck, G. and Crafoord, C. (1947) Arteriovenous Aneurysm on the Pulmonary Ar-
tery Simulating Patent Ductus Arteriosus Botalli. Thorax, 2, 62-90.  
https://doi.org/10.1136/thx.2.2.65 

[6] Dimirakakis, 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 

[7] Qureshi, S.A. and Tynan, M. (2001) Catheter Closure of Coronary Artery Fistulas. 
Journal of Interventional Cardiology, 14, 299-307.  
https://doi.org/10.1111/j.1540-8183.2001.tb00336.x 

[8] Minhas, A.M., Ul Haq, E., Awan, A.A., Kahn, A.A., Qureshi, G. and Balakrishna, P. 
(2017) Coronary-Cameral Fistula Connecting the Left Anterior Descending Artery 
and the First Obtuse Marginal Artery to the Left Ventricle: A Rare Finding. Case 
Reports in Cardiology, 2017, Article ID: 8071281.  
https://doi.org/10.1155/2017/8071281 

[9] Basit, A., Nazir, R. and Agarwal, A. (2013) Unusual Case of Surgically Failed Coro-
nary-Cameral Fistula: Successful Outcome with Transradial Coil Embolization. 
Journal of Invasive Cardiology, 25, 56-57. 

[10] Arslan, S., Gurlertop, Y., Elbey, M.A. and Karakelleoglu, S. (2009) Multiple Coro-
nary-Cameral Fistulae Causing Angina Pectoris. Texas Heart Institute Journal, 36, 
622-623. 

https://doi.org/10.4236/wjcd.2020.108053
https://doi.org/10.1148/rg.262055068
https://doi.org/10.1016/j.athoracsur.2012.01.114
https://doi.org/10.1097/00000658-198110000-00001
https://doi.org/10.3402/jchimp.v6.31190
https://doi.org/10.1136/thx.2.2.65
https://doi.org/10.1510/icvts.2008.181388
https://doi.org/10.1111/j.1540-8183.2001.tb00336.x
https://doi.org/10.1155/2017/8071281

	Surgical Closure of Coronary Cameral Fistula Draining into the Left Ventricle via a “Fistula Lake”
	Abstract
	Keywords
	1. Introduction
	2. Case Presentation
	3. Discussion
	4. Conclusion
	Acknowledgements
	Conflicts of Interest
	References

