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Abstract
Asymptomatic rupture of a sinus of Valsalva aneurysm is rare. A fistula following rupture of a sinus of Valsalva
aneurysm may cause infective endocarditis. Here, we report a case of infective endocarditis of an aorto-right
atrial fistula caused by asymptomatic rupture of a sinus of Valsalva aneurysm. A 45-year-old male, who was first
diagnosed with a heart murmur at the age of 37 years, presented with fever. Blood culture was positive for
Streptococcus gordonii. Ultrasound echocardiography revealed an aorto-right atrial fistula caused by rupture of a
sinus of Valsalva aneurysm. After the infective endocarditis was healed by antibiotics, we successfully performed
surgical repair of the aorto-right atrial fistula. Although asymptomatic rupture of a sinus of Valsalva aneurysm is
uncommon, it should be recognized as a possible cause of infective endocarditis.
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Background
Sinus of Valsalva aneurysms can rupture into the right
ventricle and atrium, causing an L-R shunt via a fistula.
Rupture of a sinus of Valsalva aneurysm is usually
accompanied by acute-onset symptoms [1]; however, the
rupture is rarely asymptomatic [2, 3]. A fistula caused by
rupture of a sinus of Valsalva aneurysm can cause infective
endocarditis [4]. We experienced a case of infective
endocarditis developing from asymptomatic rupture of a
sinus of Valsalva aneurysm. The patient had remained
asymptomatic for 8 years since the rupture of the sinus of
Valsalva aneurysm, until the development of infective
endocarditis.
Case presentation
A 45-year-old male was admitted to our hospital with a
3-month history of fever, general fatigue, and weight
loss. Before visiting our hospital, he went to another
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hospital where he was administered antibiotics because
his body temperature was over 38 °C. His significant past
medical history included a heart murmur. He had first
been diagnosed with a heart murmur at the age of
37 years but did not undergo further examinations.
Although he had periodically received medical examinations while in school and at workplace, a heart murmur
had not been diagnosed previously. There were no other
remarkable past medical histories, including infection,
trauma, or connective tissue disorders. On physical
examination, his body temperature was 36.9 °C and no
clinical signs of heart failure were observed. A continuous
murmur was heard best at the right lower parasternal
border. Chest X-ray did not reveal cardiomegaly or
pulmonary edema. Laboratory examination revealed an
elevated inflammatory response with a C-reactive protein
(CRP) level of 3.9 mg/dl and anemia with a hemoglobin
level of 10.7 g/dl. Two sets of blood cultures were positive
for Streptococcus gordonii. Transesophageal echocardiography revealed a continuous L-R shunt from the right
coronary sinus to the right atrium. The fistula tract was
observed as a windsock deformity [5] originating in the
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Fig. 1 a Preoperative transesophageal echocardiography showing a windsock-like fistula tract originating in the right coronary sinus protruding
into the right atrium (arrow). b String-shaped vegetation was attached to the tip of the windsock-like fistula. c An L-R shunt via the fistula tract
was seen. LA left atrium, RA right atrium, RV right ventricle

right coronary sinus and projecting into the right atrium.
String-shaped vegetation was attached to the tip of the
windsock deformity (Fig. 1a–c). All heart valves were
intact. Cardiac computed tomography confirmed a defect
of the right coronary sinus, which resulted in a communication with the right atrium (Fig. 2). No abnormalities
were found in the coronary arteries. The sinus of Valsalva
was not dilated. Cardiac catheterization revealed the
following values: right ventricle pressure, 35/6 mmHg; left
ventricle pressure, 130/10 mmHg; and Qp/Qs, 1.8.

Fig. 2 Preoperative computed tomography showing a defect between
the right coronary sinus and the right atrium (arrow). LA left atrium,
RA right atrium, RV right ventricle

The patient was diagnosed with endocarditis of the
aorto-right atrial fistula following rupture of a sinus of
Valsalva aneurysm. We initiated antibiotic therapy
because the hemodynamics and respiratory condition
were stable. Ceftriaxone 2 g/day for 4 weeks and gentamicin 140 mg/day for 2 weeks were administered, and
the infective endocarditis was healed; more specifically,
CRP was normalized and the vegetation disappeared on
echocardiography. Surgery was scheduled for the aortoright atrial fistula to prevent recurrence of the infective
endocarditis.
The surgery was performed through a median sternotomy. Cardiopulmonary bypass was established by
aorto-bicaval cannulation. After clamping the ascending aorta, selective cardioplegia was administered.
Through an aortotomy, we observed a fistula, which
was opened just above the aortic annulus of the right
coronary cusp. A windsock structure, which had a
diameter of 5 mm, was pulled out from the fistula
into the sinus of Valsalva. We did not observe any
vegetation at the tip of the fistula, but the wall of the
sinus of Valsalva aneurysm was slightly thickened
(Fig. 3a, b). The exit in the right atrium was located
near the anteroseptal commissure of the tricuspid
valve, which corresponded with the membranous
septum (Fig. 3c, d). There was no vegetation on the
aortic and tricuspid valves. The opening in the sinus
of Valsalva was closed using an autologous pericardial
patch, whereas the exit into the right atrium underwent a direct closure. Although the exit closure into the
right atrium had a risk of injury to the conduction system,
we evaded the risk using the surrounding excessive tissue.
The postoperative course was uneventful. Postoperative
echocardiography showed no residual shunt and aortic
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Fig. 3 a An intraoperative photograph showing the windsock-like aneurysm being pulled into the sinus of Valsalva (red arrow). b A schema showing
the position of the aneurysm, which is located just above the aortic annulus of the right coronary cusp (red circle). c An intraoperative photograph
showing the exit into the right atrium, which was surrounded by thickened excessive tissue (blue arrow). d A schema showing the position of the exit
into the right atrium, which is located near the anteroseptal commissure of the tricuspid valve, which corresponds with the membranous septum
(blue circle)

regurgitation. One year postoperatively, no recurrence of
the infective endocarditis or the L-R shunt was observed.
Discussion

Both congenital and acquired etiologies can be involved
in the development of sinus of Valsalva aneurysms. The
congenital etiology relies on a structural deficiency in
the aortic media, which is related to the development of
the distal bulbar septum [6]. Sinus of Valsalva aneurysms
are sometimes associated with congenital connective tissue diseases, including Marfan’s syndrome, Ehlers-Danlos
syndrome, and Loeys-Dietz syndrome [7]. Acquired sinus
of Valsalva aneurysms, which are commonly observed in
middle-aged and older patients, can be caused by various
etiologies, including atherosclerosis, cystic medial necrosis, infective endocarditis, syphilis, and chest trauma [8, 9].
Sinus of Valsalva aneurysms typically develop in the
right coronary sinus (79 %); however, they may rarely be
found in the noncoronary sinus (19.5 %) and the left
coronary sinus (1.5 %) [10]. Aneurysms originating in
the right coronary sinus tend to rupture into the right
ventricle and atrium, whereas most aneurysms originating
in the noncoronary sinus tend to rupture into the right
atrium [9, 10]. Consequently, rupture of a sinus of Valsalva

aneurysm results in an L-R shunt via a fistula. Most patients with rupture of a sinus of Valsalva aneurysm present
with acute-onset symptoms, including palpitation and
chest pain [1]. In some cases, the patients fall into acute
hemodynamic collapse [7]. However, rupture of a sinus of
Valsalva aneurysm is rarely asymptomatic [2, 3]. The
severity of symptoms depends on the size of the shunt,
the presence of other cardiac lesions, and the age at
presentation [11]. The reasons for our patient being
asymptomatic included the presence of a small defect
(5 mm), a non-critical amount of L-R shunt (Qp/Qs 1.8),
and the absence of other cardiac lesions, including the
ventricular septal defect or aortic regurgitation.
In the present case, the patient was diagnosed with a
heart murmur for the first time when he was 37 years
old, i.e., 8 years prior to the development of endocarditis.
In addition, there was no coexistence of any heart valve
disease or congenital cardiac anomaly, including
ventricular septal defect. Therefore, we believed that the
patient had been asymptomatic for 8 years following the
rupture of the sinus of Valsalva aneurysm. Furthermore,
the sinus of Valsalva aneurysm was not considered to be
caused by infective endocarditis. Most cases of ruptured
sinus of Valsalva aneurysms due to infective endocarditis
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result from abscess formation following valvular endocarditis, particularly involving the aortic valve [12]. No
evidence of active or healed infective endocarditis was
observed in any of the heart valves in our patient. Endocarditis developing from a fistula following rupture of a
sinus of Valsalva aneurysm has rarely been reported [4].
Treatment of ruptured sinus of Valsalva aneurysms is
divided into open surgery and percutaneous device closure.
Open surgery is conventional and includes simple plication, patch repair using autologous or bovine pericardium,
and aortic root replacement [9]. The short- and long-term
results of surgical repair for ruptured sinus of Valsalva
aneurysms are excellent [9, 10]. Meanwhile, percutaneous
device closure of a ruptured sinus of Valsalva aneurysm
was first reported in 1994 [13]. This less invasive approach
is being increasingly used as an alternative treatment. With
regard to cases with ruptured sinus of Valsalva aneurysms
treated by percutaneous device closure, failure to achieve
successful closure of a large defect (>10 mm) has been previously reported [14], and the long-term outcome of this
treatment is uncertain [15].

Conclusions
We reported a case of infective endocarditis developing
from an aorto-right atrial fistula caused by chronic rupture
of a sinus of Valsalva aneurysm. The patient was asymptomatic for 8 years following the rupture of the sinus of
Valsalva aneurysm. Although asymptomatic rupture of a
sinus of Valsalva aneurysm is rare, it should be recognized
as a possible cause of infective endocarditis. To prevent
recurrence of infection, closure of the fistula is essential.
Surgical repair is a reliable procedure for treating a rupture
of a sinus of Valsalva aneurysm, particularly in cases of
young and middle-aged patients.
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