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ABSTRACT

Valsalva sinus aneurysm and double-chambered right ven-
tricle are both rare congenital cardiac anomalies. Ventricular  
septal defect may be present in approximately 50%-60% 
of patients with Valsalva sinus aneurysm or approximately 
70%-80% of patients with double-chambered right ventri-
cle. However, Valsalva sinus aneurysm, double-chambered 
right ventricle, and ventricular septal defect rarely coexist in 
the same patient. As these diseases progress, patients often 
complain of symptoms of heart failure, due to the shunt flow. 
The case of a patient with Valsalva sinus aneurysm, double-
chambered right ventricle, and ventricular septal defect 
without symptoms of heart failure had never been reported 
until now.

INTRODUCTION

Valsalva sinus aneurysm, a rare anomaly, typically is 
congenital and associated with ventricular septal defect 
(VSD), but is sometimes acquired, associated with an 
infectious process, such as endocarditis or syphilis. An 
unruptured aneurysm is difficult to diagnose, although 
once ruptured, it often produces hemodynamic instabil-
ity, and patients complain of symptoms of heart failure, 
such as dyspnea. Double-chambered right ventricle also 
is a rare congenital anomaly associated with VSD. A 
hypertrophied moderator band or accentuated septopa-
rietal trabeculation divides the right ventricle into two 
chambers. However, to our knowledge, these three disor-
ders, namely Valsalva sinus aneurysm, double-chambered 
right ventricle, and VSD, have not been reported in the 
same case. This report describes a case of these diseases 
occurring at the same time in a 51-year-old woman. She 
had no complaints of heart failure, despite the ruptured 
Valsalva sinus aneurysm, double-chambered right ven-
tricle, and VSD.

CASE REPORT

A 51-year-old woman with a known congenital ventricular 
septal defect presented to the hospital with a fever, due to 
a common cold. On exam, she was found to have a cardiac 
murmur, and echocardiography revealed a ruptured Valsalva 
sinus aneurysm. Thus, she was referred to our hospital for 
surgical repair.

Transthoracic echocardiography revealed normal left ven-
tricular cavity dimensions with normal wall thickness and 
function. The thick wall and constriction of the lumen in the 
middle of the right ventricle was revealed, where the flow 
rate was increased to >3.5 m/sec. This indicated a diagnosis 
of double-chambered right ventricle. Color Doppler images 
showed a shunt flow from the right coronary cusp to the 
right ventricle. VSD shunt was not evident. Transesophageal  
echocardiography revealed a VSD type 1 where a shunt flow 
was confirmed at the systole, whereas continuous shunt flow 
of the ruptured Valsalva sinus aneurysm was confirmed. Qp/
Qs was 2.56, but was not correctly measured because of the 
mixed flow. A computed tomography scan confirmed the 
inflow of contrast from the Valsalva sinus into the right ven-
tricle. Right heart catheterization revealed an increase in 
oxygen saturation from 75% in the right ventricle to 90% 
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Figure 1. Computed tomography showing the flow from the right coro-
nary sinus to right ventricle.
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in the pulmonary artery. The peak systolic pressure gradient 
between the inflow and outflow portions of the right ventricle 
was 49 mm Hg. The contrast showed a stenosis of the right 
ventricular outflow tract. The coronary arteriography result 
was normal, but a shunt flow from the right coronary cusp to 
the right ventricle was observed.

At surgery, the right ventricle and pulmonary artery were 
enlarged. A cardiopulmonary bypass was established via the 
ascending aorta, and superior and inferior vena cava. After 
aortic cross-clamping and cardioplegic arrest, an abnormal 
myocardial bundle in the right ventricle, which caused a 
double-chambered right ventricle, was resected through the 
pulmonary valve. There was a ruptured hole just below the 
pulmonary valve connected from the right coronary cusp. 
The VSD was located below the hole. The VSD was closed 
with a bovine pericardium patch, and then closed the hole 
of the ruptured Valsalva sinus aneurysm directly through the 
pulmonary valve. Furthermore, the hole with the bovine peri-
cardium patch was closed through the transverse aortotomy. 
The operation time was 188 minutes. The aortic clamping 
time was 101 minutes. The cardiopulmonary bypass time was 
118 minutes. The postoperative course was good, and echo-
cardiography revealed no shunt flow. She was discharged on 
the 13th postoperative day.

DISCUSSION

Valsalva sinus aneurysm is congenital or associated with 
an infectious process, such as endocarditis or syphilis. In 
the former instance, 50%-60% of patients have a history of 
VSD [Jung 2008; Moustafa 2007; Post 2010; Miranda 2005]. 
It sometimes is caused by a hemodynamic effect (Bernoulli 
effect) associated with the shunt flow [Maruo 2003]. Males 
are more frequently affected than females. The right sinus is 
the most common site of Valsalva sinus aneurysms, followed 
by the noncoronary sinus [Miranda 2005]. The fistulous tract 
of ruptured Valsalva sinus aneurysms is frequently formed 

in the right ventricle or right atrium. Rupture into the pul-
monary artery is rare [Jung 2008; Moustafa 2007; Post 2010; 
Miranda 2005; Takach 1999; Maruo 2003]. In cases of unrup-
tured aneurysms, patients have no complaints and typically 
are diagnosed by chance. On the other hand, once aneurysms 
rupture, patients often show symptoms of heart failure caused 
by the shunt flow. Surgical indication for asymptomatic 
Valsalva sinus aneurysm has not been established; however, 
early treatment is necessary for ruptured cases because of the 
reported average prognosis of 3.9 years [Post 2010; Miranda 
2005; Takach 1999].

A double-chambered right ventricle also is a rare con-
genital anomaly. Among all patients, 70%-80% have a his-
tory of VSD [Galal 2000; Cabrera 1995]. A hypertrophied 
moderator band or accentuated septoparietal trabeculation 
divides the right ventricle into two chambers. While the pres-
sure on the pulmonary artery side decreases, pressure on the 
tricuspid valve side increases. Differences in these pressures 
may cause heart failure, and patients sometimes complain of 
sudden dyspnea. Thus, surgical treatment is necessary. While 
the surgical outcome in children is reported to be good  
[Gallucci 1980], that in adults is unclear. Although beta-
blockers have been reported to be useful for treatment [Arai 
2001], the only established therapy is the surgical removal of 
anomalous muscle bundles.

In our case, ruptured Valsalva sinus aneurysm, double-
chambered right ventricle with a 49 mmHg pressure gradi-
ent, and ventricular septal defect with a Qp/Qs of 2.56 was 
diagnosed. Nevertheless, the patient had no symptoms. Our 
findings suggest that she did not have any complaints because 
both apertures of the ruptured Valsalva sinus aneurysm and 
ventricular septal defect were open to the outflow tract of the 
right ventricle, where the pressure was low due to the double-
chambered right ventricle.

In summary, this patient had three congenital disor-
ders: ruptured Valsalva sinus aneurysm, double-chambered 
right ventricle, and ventricular septal defect. Although 

Figure 2. A, Ruptured Valsalva sinus aneurysm into the right ventricle. Figure 2. B, Ruptured Valsalva sinus aneurysm closed directly through 
the pulmonary valve.
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the patient did not experience heart failure, heart failure 
seemed to develop soon due to the right heart overload. 
The diagnosis was confirmed using echocardiography and 
catheterization. Successful treatment was achieved by sur-
gical intervention.
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