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A 21-year old woman with a history of Turner syndrome
presented with a diastolic heart murmur, dizziness,
dyspnea, and intermittent chest pain. Preoperative
imaging revealed a fistula from the right sinus of Val-
salva into the right atrium. Turner syndrome is associ-
ated with both aortopathy and congenital heart
malformations. Acquired sinus of Valsalva fistula is a
rare disorder, and this report describes its presence in
association with Turner syndrome.
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cquired sinus of Valsalva fistula is a rare patho-

logic finding," and it was first described in

1980 by Coto and colleagues.” The incidence
of sinus of Valsalva fistula is currently unknown. A
recent systematic review identified only 86 cases of
aortic-right atrial fistula in the literature.®> Turner syn-
drome affects 1 in 2500 female births.* We report a
case of acquired sinus of Valsalva fistula in association
with Turner syndrome.

Sinus of Valsalva fistula may originate from any of the
aortic sinuses of Valsalva. The origin is multifactorial.
Jainandunsing and colleagues® noted that 22.8% of cases
were secondary to infective endocarditis, 15.4% were
secondary to previous cardiac surgery, and 11.8% had a
congenital origin.

Turner syndrome-associated aortic valve disease and
thoracic aortopathy predisposes affected female patients
to the development of aortic dilation, dissection, or fis-
tulous communication. Approximately 1.4% of female
patients with Turner syndrome will have aortic dissec-
tion in their lifetime, a 100-fold higher incidence than in
women without Turner syndrome.*> The genetic basis
of the aortopathy seen in Turner syndrome remains
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under investigation.® Systemic arterial pressure in the
weakened aortic root may cause an aortic-atrial tunnel
to propagate into the adjacent lower-pressure right
atrium.” We present the clinical and surgical manage-
ment of a female patient with sinus of Valsalva fistula
and Turner syndrome.

A 21-year-old woman with a history of Turner syndrome,
bicuspid aortic valve, and critical coarctation of the aorta
after aortic coarctation repair (in newborn life) was seen
with symptoms of dyspnea, dizziness, and intermittent
chest pain. She was noted to have a diastolic cardiac
murmur. Echocardiography demonstrated left-to-right
shunting into the right atrium with a measured veloc-
ity of 2.9 m/s during diastole, suggestive of sinus of
Valsalva fistula. The ascending aorta measured 29.0 mm
in diameter, whereas the aortic root measured 23.7 mm.
Cardiac magnetic resonance imaging confirmed a fistula
from the right sinus of Valsalva into the right atrium
(Figures 1A, 1B), bicuspid aortic valve with mild aortic
valve stenosis, and aortic insufficiency with a regur-
gitant fraction of 18.3%. The ascending aorta was dilated
with a maximal diameter of 30.4 mm, giving an aortic
index of 2.4 cm/m?. The aortic root was normal with a
diameter of 23.0 mm (Z + 0.1). There was a good corre-
lation between magnetic resonance imaging and echo-
cardiographic measurements of the ascending aorta and
aortic root. The aortic arch was tortuous, with slight
narrowing at the site of previous coarctation repair.
Right and left ventricular dimensions and function were
normal.

Given the clinical and imaging findings, the decision
was made to proceed with surgery for fistula repair
(Video 1). The operation was performed through a me-
dian sternotomy. After the chest was opened, massively
dilated and congested lymphatic vessels were observed
along the mediastinum and the heart, some as wide as 4
mm (Figure 2A). Cardiopulmonary bypass was instituted
using bicaval and aortic cannulation, the patient was
cooled to 32°C, the ascending aorta was cross-clamped,
and the heart was arrested with cold crystalloid
cardioplegia.

Right atriotomy revealed a sinus of Valsalva fistula
with a long windsock forming the right atrial aspect of
the fistula (Figure 2B). An aortotomy was performed,
and the aortic root was inspected. It was not aneurysmal
or dilated. The bicuspid aortic valve was inspected, and

The Videos can be viewed in the online version of this article [https://
doi.org/10.1016/j.athoracsur.2020.11.066] on http://www.
annalsthoracicsurgery.org.
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FIGURE 1 Preoperative cardiac magnetic resonance imaging. (A) Coronal view of acquired right coronary sinus of
Valsalva. (B) Axial view of aortic-right atrial (RA) communication (arrow).

it was not significantly stenotic. A 4- to 5-mm diameter
fistula was confirmed originating from the right coronary
cusp base and extending anteriorly into the right atrium
(Video 2).

The fistula was repaired with interrupted pericar-
dial pledget reinforced polypropylene sutures from
the aortic root side (Figure 2C), as well as with inter-
rupted nonpledgeted sutures from the right atrial side

(Figure 2D). Aortic cross-clamp time was 63 minutes,
and cardiopulmonary bypass time was 100 minutes.
Preoperative and postoperative short-axis trans-
esophageal echocardiography clips demonstrating the
fistula before and after the repair are seen in Video 3.
The patient tolerated the procedure well, was extu-
bated on postoperative day 1, and was discharged
home 5 days later. Echocardiography and computed

FIGURE 2 Intraoperative imaging of sinus of Valsalva fistula repair. (A) Intraoperative view of massively congested
lymphatic vessels. (B) Right atrial aspect of ruptured sinus of Valsalva fistula windsock during instillation of cardioplegia
to the aortic root. (C) Aortic aspect sinus of Valsalva repair using interrupted pericardial pledged reinforced polypropylene
sutures. (D) Primary repair of the right atrial aspect of the windsock.
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tomographic angiography before discharge and at 3-
month follow-up showed a good result with no re-
sidual shunting.

COMMENT

Acquired sinus of Valsalva fistula is a rare disorder, and
in our patient it occurred in association with Turner
syndrome. The combination requires complex decision
making because of the potential need to address the
associated valve disease and aortopathy associated with
Turner syndrome.

Sinus of Valsalva fistula typically requires surgical
intervention, especially when it is associated with
heart failure. Should the aortic root or ascending aorta
be prophylactically replaced on surgical intervention
for sinus of Valsalva fistula repair in a patient with
Turner syndrome? This is a complex question that
needs further investigation, although, as we previously
noted, sinus of Valsalva fistula in Turner syndrome
appears to be a rare entity. We elected to preserve the
aortic root and undertake primary closure of the fistula.
Clinical reasoning was derived from the findings that
our patient’s aortic root was not dilated, the bicuspid
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aortic valve did not require intervention, and the
tissue quality of the fistula rims seemed adequate for
such a repair. The ascending aorta was dilated but
did not meet criteria for replacement because our
patient’s preoperative indexed ascending aortic
diameter was 2.4 cm/m? Current recommendations
call for prophylactic aortic replacement in patients
with Turner syndrome with an aortic index greater
than 2.5 cm/m2® Because the fistula formed in
the setting of a likely pathologically abnormal aortic
wall, the decision not to replace the aortic root
or ascending aorta is open to discussion. It is likely
that the patient will require further surgical inter-
vention in the future to address progressive aortic
disease.

The results of short-term follow-up have been satis-
factory. Our patient will require ongoing follow-up for
radiographic and echocardiographic surveillance and
will be treated with aggressive aortopathy prophylaxis.
Further research into the exact pathologic nature and
genetic causes of aortopathy in Turner syndrome is
ongoing and will hopefully provide additional insight for
the aortic surveillance and surgical management in
these patients.
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