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Coronary-pulmonary artery fistulas (CPAF) are congenital vascular anomalies detected

incidentally in most cases. When a significant left-right shunt exists, surgical, or

percutaneous treatment is indicated. We describe a challenging case of CPAF closure,

by percutaneous approach, in a patient symptomatic for dyspnea and evidence of a

significant left-right shunt. A first attempt to close the fistula was performed implanting a

vascular plug but it quickly embolized. The plug was successfully retrieved. In a second

attempt, we deployed several coils before implanting the vascular plug with total closure

of the fistula. The combination of plugs and coils is associated with a higher success rate

of closure.
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CASE DESCRIPTION

We describe the case of a 64-year-old patient admitted to our hospital for retrosternal chest pain.
The patient presented progressive dyspnea over the last 5 years with a current the New York Heart
Association (NYHA) stage III. Clinical examination was globally normal and did not reveal overt
signs of heart failure.

The medical history of patient was unremarkable with no traditional cardiac risk factors.
The ECG and transthoracic echocardiogram (TTE) were unremarkable. Laboratory tests

were unremarkable. Coronary angiography revealed two fistulas arising from the right and
left coronary arteries, both terminating in the pulmonary artery (PA) without significant
stenosis visualized (Figures 1A,B; Supplementary Videos 1, 3). The left anterior descending
artery (LAD) was injected selectively as it was poorly visualized behind the fistula (Figure 1C,
Supplementary Video 2). Right heart catheterization (RHC) confirmed a significant left-to-right
(L-R) shunt (Qp/Qs 1.6). Pulmonary function tests resulted in normal. A cardiac CT (CCT) scanner
was performed, confirming a common merging of the two fistulas (6mm of diameter) before
entering the anterolateral left part of the trunk of the PA (Figures 1D,E).

After a heart-team discussion, a decision to close the fistulas with a percutaneous retrograde
approach was taken.

The first attempt of closure was performed under local anesthesia. A Simmons (SIM I) catheter
(Merit Medical, South Jordan, UT, USA) was used to cannulate the fistula, and an Amplatzer
Vascular Plug IV 13.5/8mm (Abbott, Chicago, IL, USA) was implanted with initial success
(Supplementary Video 4). However, after 5min, the device was embolized in the lower right PA
and was successfully retrieved using an endovascular snare system (En-Snare, Merit Medical)
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FIGURE 1 | Right Coronary Artery (RCA) with the right part of the fistula (A), Left Coronary Artery (LCA) with the left part of the fistula (B), Selective LAD injection (C).

Baseline CCT with 2D Maximum intensity projection of the fistula (D) and 3D volume rendering of the heart (E). TOE before fistula closure (F). LAD, left anterior

descending artery; CCT, cardiac CT; TOE, transoesophageal echocardiogram.

(Supplementary Video 5). After discussion with the patient, a
second percutaneous attempt was planned before considering
surgical correction.

The second procedure was performed 3 months later
under general anesthesia with the support of transesophageal
echocardiography (TOE). Baseline TOE was performed
(Figures 1E,F, Supplementary Video 6). The fistula was
again cannulated by retrograde approach with the same SIM
1 diagnostic catheter. A microcatheter (Progreat, Terumo,
Tokyo, Japan) was advanced over a 0.018” Glidewire Advantage
(Terumo, Japan) distally in the fistula. Six detachable hydrocoils
AZUR (Terumo, Japan), ranging from 10 to 14mm in
diameter and from 100 to 340mm in length, were implanted
(Supplementary Video 7). In the proximal part of the fistula,
a plug AVP IV 13.5/8mm (Abbott, USA) was implanted
with a nearly complete closure of the fistula (Figures 2A–C;
Supplementary Video 2, Supplementary Videos 8, 9). The
post-operative care was uneventful with normal ECG and TTE

Abbreviations: CCT, Cardiac computed tomography; CAF, Coronary artery
fistula; CPAF, Coronary-pulmonary artery fistula; ECG, Electrocardiogram; PA,
Pulmonary artery; RHC, Right heart catheterization; TOE, Transesophageal
echocardiogram; TTE, Transthoracic echocardiogram.

controls. Thorax radiography confirmed the position of the
plug close to the coils (Figure 2D). The patient was discharged
on day 3.

The follow-up performed 3 months later revealed
improvement in the symptoms without residual dyspnea. A
control CCT confirmed the fistula’s closure (Figures 2E,F).

DISCUSSION

Overall, coronary artery anomalies are rare in the general
population. The most common coronary-artery fistulas (CAF)
are coronary-pulmonary fistulas (CPAF) arising in most cases
from both the right and left coronary arteries and terminating
mostly in the main trunk of the PA (incidence ranging from 0.05
to 0.80%) (1, 2).

Coronary-pulmonary artery fistulas are incidental findings in
most cases, but chest pain and dyspnea are the main findings
when symptomatic (3). When a significant hemodynamic L-
R shunt is present, surgical or percutaneous correction (coils,
vascular plug occluders, covered stents, or a combination of
different systems) is indicated and the choice depends on the
technical feasibility of the latter (4, 5).
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FIGURE 2 | Right Coronary Artery (RCA) angiogram (A), Left Coronary Artery (LCA) angiogram (B), TOE (C), chest radiography (D) after fistula closure. CCT after the

intervention with 2D Maximum intensity projection of the fistula (E) and 3D volume rendering of the heart (F). TOE, transesophageal echocardiogram; CCT, cardiac CT.

CONCLUSIONS

Coronary-pulmonary artery fistulas are incidental findings in
most cases and closure is indicated when symptoms are present
and/or a significant left-to-right shunt exists. Percutaneous
closure of the fistula is feasible after careful evaluation with
multimodality imaging. The combination of plugs and coils is
associated with a higher success rate of closure.
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Supplementary Video 1 | Left coronary angiogram.

Supplementary Video 2 | Left coronary angiogram after implantation of the

vascular plug and coils.

Supplementary Video 3 | Right coronary angiogram.

Supplementary Video 4 | Vascular plug deployment.

Supplementary Video 5 | Retrieve the vascular plug from the right lower lobe

pulmonary artery with an endovascular snare system.

Supplementary Video 6 | Baseline transesophageal echocardiogram.

Supplementary Video 7 | Coils release in the fistula.

Supplementary Video 8 | Right coronary angiogram after implantation of the

vascular plug and coils.

Supplementary Video 9 | Final transesophageal echocardiogram.
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