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CASE REPORT

Case Report: Surgical Treatment of High-Flow 
Coronary Fistulas for the Pulmonary Artery

Thales Cantelle Baggio1, MD; Larissa Sebold2, MD; Igor Cordeiro de Oliveira2, MD

Abstract

Coronary fistulas are rare anomalies that can affect 
approximately 1% of the population, presenting few specific 
symptoms, and are often found occasionally in coronary 
angiography. Here we describe the case of a 61-year-old patient 
with complaints of precordialgia and dyspnea since adolescence, 
with late diagnosis of coronary fistulas with drainage to the 
pulmonary artery, and with unsuccessful percutaneous treatment. 

Therefore, she underwent open surgery for the correction of the 
already known fistulas, in addition to the hemangioma involving 
such vessels, which made the understanding and resolution of this 
case more complex.
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Abbreviations, acronyms & symbols

CCAAs

CAF

ICU

 = Congenital coronary artery anomalies

 = Coronary artery fistula

 = Intensive care unit

INTRODUCTION

Congenital coronary artery anomalies (CCAAs) are a rare 
heterogeneous group with a prevalence of approximately 1% in 
the general population[¹]. First described by Galene and Versalius, 
approximately 2,000 years ago[2], CCAAs comprise changes 
of origin, structure, and pathway, which can generate benign 
manifestations without hemodynamic or potentially serious 
signs, and may cause myocardial ischemia and sudden death[1,3]. 
Most of these anomalies are not perceptible by physical 
examination, being asymptomatic and requiring a high degree 
of clinical suspicion[3]. The classification of CCAAs is divided 
in two subgroups: 1) coronary artery anomalies originated 
from the opposite coronary sinus and 2) abnormalities in 
which the left coronary artery originates from the pulmonary 
artery[4]. The anomalous involution, the division of the truncus 
arteriosus, or a change in the position of the endothelial buds 
in the embryonic period can lead to the development of these 

coronary anomalies[5,6], and the persistence of embryonic 
sinusoids beyond the expected time is intimately related to the 
formation of coronary fistulas[7,8]. Coronary artery fistula (CAF) is 
a subtype of anomaly, in which an abnormal vessel originating 
from a coronary artery circumvents the normal capillary bed and 
ends within the large vessels or cardiac chambers. In the analysis 
of cases submitted to invasive coronary angiography, the CAFs 
seem to have a prevalence ranging from 0.05% to 0.25%[1,9], and 
approximately 20% of them drain to the right heart chambers 
and to the pulmonary artery[10]. Right CAFs are the most 
prevalent, occurring in 70% of the cases[11].

Approximately 45% of the patients with CAF are symptomatic 
and it is present, on physical examination, a continuous murmur 
near the location of the fistula[9,12]. The symptoms, when present, 
depend on the magnitude of blood flow deviation, most of 
which are non-specific, such as: fatigue, exertional dyspnea, 
palpitations, chest pain at rest, and bradycardia[13].

As previously mentioned, this type of coronary fistula is 
a common manifestation of congenital anomalies[1,14] and 
is associated with other anomalies, such as: patent ductus 
arteriosus, tetralogy of Fallot, and ventricular septal defect, setting 
an incidence between 0.2% to 0.4% among coronary fistulas[9,15]. 
The presentation, age, and nature of the left coronary artery with 
origin from the pulmonary artery are variable and depend on the 
existing collateral circulation. This anomaly should be suspected 
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their length. The hemangioma approach was performed with 
the same type of ligature in its major branches and cauterization 
of the other segments. A longitudinal incision was made in 
the pulmonary artery, also an identification of the fistulas’ 
drainage ostia and the ligation of the ostia with polypropylene 
monofilament stitches (Figure 2).
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in children with symptoms of heart failure, electrocardiographic 
changes, and decreased left ventricular systolic function[3].

In addition to this, coronary-pulmonary fistula can be caused 
by iatrogenesis, and thus observed after performing procedures 
such as: myocardial revascularization, mitral or aortic valve 
replacement, and endomyocardial biopsies[16,17].

Right CAF to the trunk of the pulmonary artery may be an 
uncommon cause of syncope in elderly patients[18]. More severe 
complications, such as pulmonary hypertension, congestive 
heart failure, thrombosis, and arterial aneurysm, may occur 
due to a large left-right shunt[19]. There are two general types 
of coronary-pulmonary fistula: the first one occurs through a 
single prominent fistulous connection between the anterior 
descending artery and the main pulmonary trunk. On the other 
hand, in the second one, there are multiple fistulous connections 
between these same arteries. There is a greater symptomatology 
in patients with a single fistulous connection[14].

CASE REPORT

A 61-year-old white female patient with a history of dyspnea 
on moderate exertion since adolescence. About 12 years ago, she 
also presented precordialgia on moderate efforts, associated with 
dyspnea, and progressive worsening without electrocardiographic 
changes at rest. At the time, the patient underwent an ergometric 
test, which was terminated by precordialgia and fatigue, and 
coronary angiography was requested. Coronary catheterization 
revealed atherosclerotic arteries, but three arteriovenous fistulas 
were present: two major fistulas, originating from the proximal 
portion of the anterior descending artery, draining into the 
pulmonary artery, and a third thin fistula, originating from the 
circumflex artery, also with pulmonary artery drainage.

After a discussion of the heart team, percutaneous treatment 
was indicated, with embolization using coils inside the two 
fistulas originated from the anterior descending artery, but with 
an unsatisfactory result and residual flow through both fistulas.

The patient had considerable improvements in symptoms 
for about eight years. After this period, once again she reported 
symptoms of precordialgia and dyspnea on moderate exertion. 
Therefore, a new coronariography was indicated, which 
demonstrated an increase in the caliber of the three already 
known fistulas and complete absence of restrictive effect of the 
coils, with slow flow through the anterior descending artery 
and large flow sequestration by the fistulas, draining into the 
pulmonary artery (Figure 1).

This time, a surgical approach was indicated to correct the 
fistulous pathways, since the patient presented progressive 
worsening of the symptoms.

On 08/27/2018, coronary fistula correction surgery was 
performed, by median sternotomy access, using extracorporeal 
circulation and cardioplegia. We found not only the three fistulas 
described in coronary angiography, but also a hemangioma 
involving the root of the pulmonary artery. The fistulas derived 
from the anterior descending artery, ending in a single drainage 
ostium in the anterior wall of the pulmonary artery. The three 
fistulas were properly identified, resected, and occluded with 
polypropylene monofilament stitches in three segments along 

Fig. 1 - Preoperative coronary angiography demonstrating coronary 
fistulas with origin from the anterior descending artery and drainage 
in the trunk of the pulmonary artery

Fig. 2 - Perioperative aspect of the correction of coronary fistulas 
and pulmonary artery suture.
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The postoperative evolution was quite satisfactory, with no 
need for blood transfusion. The extubation was performed at the 
6th hour after the surgery end time. The patient was discharged 
from the intensive care unit (ICU) on the 2nd postoperative day, 
leaving the hospital on the 5th postoperative day.

Outpatient follow-up showed complete remission of 
precordialgia and dyspnea symptoms within the first month 
after surgical correction, presenting only symptoms related to 
post-sternotomy healing.

DISCUSSION

The diagnosis for coronary fistula used to be performed through 
invasive coronary angiography[19]. Recently, the prevalence of 
coronary angiography has increased, becoming more accurate 
in detecting coronary fistulas[20,21]. Cases of coronary-pulmonary 
fistulas can be found incidentally because they are asymptomatic, 
often requiring surgical intervention[14]. The case described in this 
article demonstrates an unusual finding, since the fistulas do not 
drain directly into the pulmonary artery, but become a complex 
hemangioma, with common drainage ostium.

The treatment of this type of anomaly is a controversial 
subject. There are no official clinical guidelines yet, which requires 
further studies. The surgical approach has positive results even in 
patients with mitral valve insufficiency and severe left ventricular 
dysfunction. Regarding hemodynamic repercussions that may 
occur in these abnormalities, their diagnosis and early treatment 
are of great importance for medical practice[3].

It has been demonstrated that surgical treatment in patients 
with coronary-pulmonary fistula is more effective in a follow-up 
of up to seven years than the percutaneous treatment, presenting 
lower numbers of mortality and morbidity[22,23]. Proper treatment, 
when used with the support of extracorporeal circulation and 
myocardial protection, becomes safer for the closure of the fistula 
ostium. This technique is effective for patients with an ostium of 
difficult location or a more severe clinical condition[24].

One of the quality markers in the surgical treatment of this 
type of fistula is the evaluation of the absence of retrograde blood 
cardioplegia efflux through the intraoperative fistula ostium, since 
this corroborates to the visualization of the ostium when it has a 
difficult location[12].

CONCLUSION

Coronary fistulas have become increasingly frequent with 
technological advances in hemodynamic studies. Despite a greater 
demand for further studies proving the superiority of surgical 
correction over clinical treatment, this case report demonstrated a 
complete resolution of the patient's symptoms since adolescence, 
with a substantial improvement in quality of life.

Therefore, we consider surgical treatment as the best 
therapeutic choice, not only for this case but also for similar 
situations.

No financial support.

No conflict of interest.

Authors’ roles & responsibilities

TCB

LS

ICO

Substantial contributions to the conception or design of 
the work; or the acquisition, analysis, or interpretation 
of data for the work; final approval of the version to be 
published.

Substantial contributions to the conception or design of 
the work; or the acquisition, analysis, or interpretation 
of data for the work; final approval of the version to be 
published.

Substantial contributions to the conception or design of 
the work; or the acquisition, analysis, or interpretation 
of data for the work; final approval of the version to be 
published.

REFERENCES

1.	 Zenooz NA, Habibi R, Mammen L, Finn JP, Gilkeson RC. Coronary 
artery fistulas: CT findings. Radiographics. 2009 May-Jun;29(3):781-9. 
doi:10.1148/rg.293085120.

2.	 Mirchandani S, Phoon CK. Management of anomalous coronary 
arteries from the contralateral sinus. Int J Cardiol. 2005;102(3):383-9. 
doi:10.1016/j.ijcard.2004.10.010.

3.	 Silva A, Baptista MJ, Araújo E. Congenital anomalies of the coronary 
arteries. Rev Port Cardiol. 2018 Apr;37(4):341-350. doi:10.1016/j.
repc.2017.09.015.

4.	 Lluri G, Aboulhosn J. Coronary arterial development: a review of normal 
and congenitally anomalous patterns. Clin Cardiol. 2014;37(2):126-30. 
doi:10.1002/clc.22237.

5.	 Spicer DE, Henderson DJ, Chaudhry B, Mohun TJ, Anderson RH. The 
anatomy and development of normal and abnormal coronary arteries. 
Cardiol Young. 2015;25(8):1493-503. doi:10.1017/S1047951115001390.

6.	 Malagò R, Pezzato A, Barbiani C, Alfonsi U, Nicolì L, Caliari G,et al. Coronary 
artery anatomy and variants. Pediatr Radiol. 2011;41(12):1505-15. 
doi:10.1007/s00247-011-2218-9.

7.	 Currarino G, Silverman FN, Landing BH. Abnormal congenital fistulous 
communications of the coronary arteries. Am J Roentgenol Radium 
Ther Nucl Med. 1959;82:392-402.

8.	 Oldham Jr HN, Ebert PA, Young WG, Sabiston Jr DC. Surgical management 
of congenital coronary artery fistula. Ann Thorac Surg. 1971;12(5):503-
13. doi:10.1016/S0003-4975(10)65798-0.

9.	 Lowe JE, Oldham HN Jr, Sabiston DC Jr. Surgical management of 
congenital coronary artery fistulas. Ann Surg. 1981;194(4):373-80.

10.	Hong GJ, Lin CY, Lee CY, Loh SH, Yang HS, Liu KY, et al. Congenital 
coronary artery fistulas: clinical considerations and surgical treatment. 
ANZ J Surg. 2004;74(5):350-5. doi:10.1111/j.1445-1433.2004.02980.x.

11.	Rittenhouse EA, Doty DB, Ehrenhaft JL. Congenital coronary artery-
cardiac chamber fistula: review of operative management. Ann Thorac 
Surg. 1975;20(4):468-85. doi:10.1016/S0003-4975(10)64245-2.

12.	Groppo AA, Coimbra LF, Santos MVN. Fístula da artéria coronária: relato 
de três casos operados e revisão da literatura. Rev Bras Cir Cardiovasc. 
2002;17(3):271-5. doi:10.1590/S0102-76382002000300013.

13.	Petrucci Jr O, Oliveira PPM, Leme Jr CA, Coelho OR, Schellini FAB, Nogueira 
EA, et al. [High output heart failure due to a coronary fistula]. Arq Bras 
Cardiol. 1998;70(1):51-3. doi:10.1590/S0066-782X1998000100010. 
Portuguese.

14.	Verdini D, Vargas D, Kuo A, Ghoshhajra B, Kim P, Murillo H, et al. 
Coronary-pulmonary artery fistulas. J Thorac Imaging. 2016;31(6):380-
90. doi:10.1097/RTI.0000000000000232.



395
Brazilian Journal of Cardiovascular Surgery 

Braz J Cardiovasc Surg 2020;35(3):392-5Baggio TC, et al. - Coronary Fistula Surgical Correction

15.	Nora J, McNamara DG. Coronary arteriovenous fistula. In: Watson H, 
editor. Pediatric Cardiology. Michigan: Lloyd-Luke; 1968. p. 295.

16.	Faustino A, Paiva LV, Mota P, Catarino R. Acquired left coronary artery 
fistulae to pulmonary artery and superior vena cava. BMJ Case Rep. 
2013;2013:bcr2013202267. doi:10.1136/bcr-2013-202267.

17.	Luo L, Kebede S, Wu S, Stouffer GA. Coronary artery fistulae. Am J 
Med Sci. 2006;332(2):79-84. doi:10.1097/00000441-200608000-00005.

18.	Dutra Junior V, Rosa A, Costa B, Pasetto C, Dalmas G, Marion J, et al. 
[Fistula between the right coronary artery and the branch of the 
pulmonaryartery as an uncommon cause of syncope in elderly patients]. 
RMRP. 2017;50(5):322-5. doi:10.11606/issn.2176-7262.v50i5p322-325. 
Portuguese.

19.	Balanescu S, Sangiorgi G, Castelvecchio S, Medda M, Inglese L. Coronary 
artery fistulas: clinical consequences and methods of closure. A literature 
review. Ital Heart J. 2001;2(9):669-76.

20.	Seon HJ, Kim YH, Choi S, Kim KH. Complex coronary artery fistulas in adults: 
evaluation with multidetector computed tomography. Int J Cardiovasc 
Imaging. 2010;26(Suppl 2):261-71. doi:10.1007/s10554-010-9718-9.

21.	Kim MS, Jung JI, Chun HJ. Coronary to pulmonary artery fistula: 
morphologic features at multidetector CT. Int J Cardiovasc Imaging. 
2010;26(suppl 2):273-80. doi:10.1007/s10554-010-9711-3.

22.	Cherif A, Farhati A, Fajraoui M, Boussaada R, Hmam M, Ezzar T, et al. 
[Coronary-pulmonary fistula in the adult: report of 6 cases and review 
of the literature]. Tunis Med. 2003;81(8):595-9. French.

23.	Goto Y, Abe T, Sekine S, Iijima K, Kondoh K, Sakurada T. Surgical treatment 
of the coronary artery to pulmonary artery fistulas in adults. Cardiology. 
1998;89(4):252-6. doi:10.1159/000006796.

24.	Sakakibara S, Yokoyama M, Takao A, Nogi M, Gomi H. Coronary 
arteriovenous fistula. Nine operated cases. Am Heart J. 1966;72(3):307-
14. doi:10.1016/S0002-8703(66)80004-2.

This is an open-access article distributed under the terms of the Creative Commons Attribution License.


