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Off-pump correction of coronary fistula: the single
suture technique approach
Correção de fístula coronariana sem circulação extracorpórea: técnica da sutura única
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Abstract
The single suture technique was developed to obtain
stabilization and exposure of all coronary branches during
off-pump coronary artery bypass, while maintaining
hemodynamic stability during the procedure. We describe
the use of this technique during an off-pump correction of a
coronary artery fistula associated with right coronary
dilatation. The suggested technique is quicker and less
complex than on-pump surgery. Furthermore, it can be a
useful tool for congenital fistula correction in select cases,
stimulating the practice of less invasive heart surgery in
these patients.

Resumo
A técnica da sutura única foi desenvolvida para obter
estabilização e exposição de todos os ramos coronarianos durante
a cirurgia de revascularização do miocárdio, mantendo a
estabilidade hemodinâmica durante o procedimento. Nós
descrevemos a utilização desta técnica durante a correção de
uma fístula arterial coronariana associada à dilatação
coronariana direita, sem a utilização da circulação extracorpórea.
A técnica sugerida é mais rápida e menos complexa do que a
utilização do desvio cardiopulmonar. Além disso, essa técnica
pode ser uma ferramenta útil para a correção de fístulas arteriais
coronarianas em casos selecionados, permitindo a prática de
abordagens menos invasivas nesses pacientes.

Descriptors: Cardiopulmonary Bypass. Arteriovenous
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INTRODUCTION
The coronary artificial fistulas are rare abnormalities of
the coronary arteries, either congenital or acquired, in
which occur a mixture of the venous and arterial blood inside
the cardiac chamber, great vessel or other structure, thus,
not going through the myocardial capillary circulation.
Although they are rare pathologic conditions, occurring
between 0.3% and 0.8% in angiographic series, they are
the main congenital anomaly of the coronary arteries that
alter the hemodynamic cardiac parameters. Dilation of the
coronary artery is frequent, although the degree of dilation
not always correlates with the shunt size [1,2].
The operation is indicated when clinical symptoms occur,
such as cardiac insufficiency and myocardial ischemia, or
the presence of a high flux fistula in an asymptomatic patient.
Usually, the surgical correction is performed with the aid of
cardiopulmonary bypass (CBP), however, the approach
without ECC can be useful in selected cases [3].
The authors describe the surgical correction of a
coronary arterial fistula without using extracorporeal
circulation, by means of an alternative technique, using a
single suture for the exposition of the branches of the right
coronary artery.
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the pericardium, in an equidistant position between the
inferior vena cava and the left inferior pulmonary vein and,
afterwards, trespassed by double cardiac tape.
The operation table was moved to the Trendelemburg
position and the two arms of the cardiac tape were tractioned
downwards and sidewise, each arm on each side, as shown
in Figure 1.

Fig. 1 - Exposure of the heart diaphragmatic wall by means of the
single suture technique

CASE REPORT
Child, 11 months-old, male, weighting 9.5 kg, presented
symptoms of cardiac insufficiency functional class III of
The New York Heart Association. The transthoracic
echocardiogram evidenced a significant increase of the right
coronary artery (6.5 mm) associated to the arterial fistula
between the right coronary artery and the right ventricle,
next to ring of the tricuspid valva. The cardiac catheterism
confirmed the echocardiographic findings and also added
the presence of aorta “stolen flow”. According the
nomenclature proposed by The International Congenital
Heart Surgery Nomenclature and Database Project of The
Society of Thoracic Surgeons (STS) and The European
Association for Cardio-thoracic Surgery (EACTS), that
patient holds a type A fistula between the right coronary
artery and the right ventricle [4].
Surgical technique
Following general anesthesia, the transesophagic
echocardiogram transducer was placed as usual. After the
sternotomy and the opening of the pericardial bag, it was
identified an increase in diameter of the right coronary artery
and the presence of an arterial fistula. The fistulous tract
was identified by the fremitus situated on the cardiac
diaphragmatic wall.
The heart was mobilized and a single suture of
Mercilene® 2.0 wire was performed on the oblique sinus of
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Fig. 2 - Interruption of flow of the fistulous tract with a tourniquet

A tourniquet was used in order to interrupt the flow
through the coronary fistula after passing a stitch in “U”,
using a Mercilene® 2.0 wire with pledgets around the fistula
(Figure 2). Therefore, the behavior of the hemodynamic
and do flow of the fistula were evaluated by the
transesophagic echocardiography, being performed,
afterwards, the definitive closure the tourniquet’s own wire.
A specific approach for the dilation of the coronary artery
was not performed.
During the operation no hemodynamic instability was
observed. The patient left the ICU and the hospital on the
1st and 7th postoperative day, respectively, after clinical
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optimization and the performance of control transthoracic
echocardiogram confirming the coronary fistula closure.

3.
The usage of a tourniquet followed by
hemodynamic evaluation and echocardiographic
confirmation of flow interruption through the fistulous tract,
prior to the definitive procedure.
Therefore, the suggested technique is fast and less
complex when compared to the surgery using ECC. It
reduces the operation time, simplifies the procedure and
can be a useful tool in the surgical correction of coronary
fistulas. In addition, the described technique can motivate
the practice of less invasive cardiac surgeries in these cases.

DISCUSSION
The congenital fistulous connections, between the
coronary system and the cardiac chambers, are rare
conditions that apparently represent the persistence of the
embryonic and sinusoid intertrabecular spaces [1].
The occlusion of the fistulous tract can be performed
by the intracavitary approach ligating the endocardic
fistula, or by extracavitary approach, ligating the epicardic
fistula, with optional usage of extracorporeal circulation. In
a review article of 27 years of experience, Kamiya et al. [3]
showed that only 20% of the cases were operated without
ECC. In Brazil, Groppo et al. [5] published a report of three
cases operated successfully, being only one of the pediatric
group e without the usage of ECC. The usage of
percutaneous treatment is an option in selected cases,
presenting results similar to the surgical procedure.
The single suture technique has been largely used in
the myocardial revascularization surgery with ECC. This
technique was developed in order to obtain hemodynamic
stability in the exposure of the coronary arterial branches
during the surgery without ECC, especially the branches
of the anterior and cardiac diaphragmatic wall [6]. This
characteristic is vital in the correction of coronary arterial
fistulas, for most of the fistulas injure the right coronary
artery or the anterior interventricular artery. The circumflex
branch is rarely severed. Furthermore, the fistulas are
generally single and local connections [1].
The authors believe that three points are essential for
the success of the operation:
1.
The usage of different positions and degrees of
traction of the arms of the cardiac tape in order to facilitate
the exposure of the target coronary arteries, reducing the
manipulation of the heart and the great vessels;
2.
The usage of different positions of the operation
table in order to obtain a better exposure of the heart;
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