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A B S T R A C T 

A 20-year-old boy with Down´s syndrome presented to the emergency department with new onset acute 

heart failure. Right side chest effusion and cardiomegaly was observed on chest x-ray. A mobile aneurysmal 

sac protruding into the right atrium was detected and a ruptured aneurysm of the right coronary sinus of 

Valsalva was observed in transthoracic echocardiogram. Cardiac angiography catheterization confirmed the 

diagnosis. Surgical repair consisting of aneurysm resection and defect closure was performed shortly after 

with pericardium reinforced suture through the right atrium. The patient was discharged uneventfully. 
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Introduction 

 

Aneurysm of one of the aortic sinuses of Valsalva are rare lesions, which 

may be congenital or acquired. The dilated sinus may bulge into one of 

the cardiac chambers; the most feared complication is a sudden 

catastrophic rupture of the aneurysm. Owing to their clinical silence, 

unruptured aneurysms remain either undiagnosed or become corrected 

before rupture [1]. We report an unique case of a boy with Down 

syndrome and sudden rupture of sinus of Valsalva aneurysm, with 

normal aortic sinuses in infancy. 

 

Material and Methods 

 

A 20-year-old boy suffering from Down´s syndrome presented to the 

emergency department complaining of progressive shortness of breath 

and chest pain since one month previously. He has had no previous 

history of congenital heart disease. On physical examination he showed 

sinus tachycardia, his blood pressure was 110/56 mm Hg and his 

peripheral saturation breathing room air was 96%. A 3/6 continuous, 

blowing and high pitch murmur was auscultated on the mesocardium 

area. A chest x-ray showed cardiomegaly and significant right pleural 

effusion.  

A transthoracic echocardiogram revealed mildly decreased left 

ventricular ejection fraction, competent auriculoventricular valves, 

moderate size circumferential pericardial effusion without signs of 

cardiac tamponade. A big mobile aneurysmal sac protruding into the 

right atrium (RA) was detected and a ruptured aneurysm of the right 

coronary sinus of Valsalva was suspected. Echocardiographic colour 

flow Doppler confirmed continuous flow between the aneurysmal sinus 

and right atrium (Figures 1A-1C). A cardiac catheterization revealed a 

competent aortic valve and the aneurysm originating from the right 

coronary cusp of the valve protruding and draining into the RA adjacent 

to the tricuspid valve (Figure 1D). 

 

Surgical repair was performed subsequently. After sternotomy 1500ml 

of serous fluid were drained from the right pleura and pericardium 

cavity. The RA was severely dilated, and a thrill palpated. After 

cardiopulmonary bypass and aortic cross clamp, transverse aortotomy 

was carried-out at the root to deliver antegrade cardioplegia through both 

coronary ostium. Through right atriotomy (Figure 1E), a “windsock” 

aneurysm of the right coronary sinus (20 mm x 15 mm) was observed 

protruding into the RA, immediately above the tricuspid valve plane, 

with two 5 mm perforations at the end. After aneurysm resection, the 5 

mm fistulous tract was closed with a double running autologous 
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pericardium pledgeted 4-0 prolene suture (Figures 1F-1G). After aortic 

and atrium closure was achieved, the cross clamp was removed, the 

patient recovered sinus rhythm and was weaned off from 

cardiopulmonary bypass uneventfully. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: A) Transthoracic echocardiogram. Parasternal short axis view: aneurysmatic sac (white arrow) in the right atrium below the tricuspid valve. B) 

Parasternal short axis view: color Doppler flow from the aneurysm sac to the right atrium. C) Four apical chambers view with focus on the right ventricle: 

dilated right ventricle and aneurysm sac (white arrow) below the tricuspid valve. D) Aortogram: deformation of the right coronary cusp (black arrow) with  

the aneurysmatic sac (white arrow) filled by contrast revealing flow into the right ventricle. Also a closed aortic valve is seen with no incompetence. E) 

Intraoperative photograph of ruptured aneurysm of the right sinus of Valsalva with a "windsock" morphology, seen through a right atriotomy (forceps inside 

the sac). F) Surgical view after surgical closure of fistulous tract with doble layer prolene suture. G) Ruptured aneurysm sac resected. H) Follow-up 

transthoracic echocardiogram picture with the sinus of Valsalva repaired. 

 

Results and Discussion 

 

Follow up transthoracic echocardiogram revealed no residual leak and 

trivial aortic regurgitation. All three aortic sinuses have normal 

appearance. The patient was discharged at day 5 postoperatory in good 

conditions. Sinus of Valsalva aneurysm (SVA) is a rare disease that has 

an incidence of 0.14%-0.23% in Western series. The right coronary cusp 

is most affected (65%-86%) and most commonly rupture into the right 

ventricle (75%) [2, 3]. Most cases remain asymptomatic but symptoms 

such as acute dyspnea, chest pain and heart failure may arise if the 

aneurysm ruptures [4]. Cardiovascular anomalies are found in 40-50% 

of children with Down syndrome, the most common being septal defects 

and tetralogy of Fallot. Few cases have been reported of SVA rupture in 

patients with Down’s syndrome [1, 4-6]. 

 

Congenital aneurysms are caused by weakness at the juncture of the 

aortic media and the annulus fibrosus and a finger-like aneurysmal sac 

develops as a result of the weakened tissue and prolonged exposure to 

high aortic pressures. Endocarditis, chest trauma, or strenuous physical 

activity may result in further weakening of the thinned wall, eventually 

leading to rupture of the aneurysm. The most common site of rupture is 

into the RA, like our reported case [1, 5]. 

 

Surgical repair of a ruptured SVA has excellent outcomes, minimal risk 

for recurrent aneurysm formation and a small risk for aortic insufficiency 

later in life. The primary goals of surgical repair of SVAs are to close 

the aneurysm without distorting the aortic sinus, remove the aneurysmal 

sac, correct any associated intracardiac abnormalities, and prevent 

residual AR. The dual approach (both right atrium and aortic sides) has 

been reported as the best and most frequent approach. Methods for the 

surgical repair of SVA includes primary suture or patch closure [7]. Our 

dual approach surgical repair with autologous pericardium reinforced 

running suture was effective and easy to perform. SVA is rare and in 

association with Down syndrome extremely infrequent. We report the 

case of a patient with this extremely unique association of Down 

syndrome and acute rupture of SVA with congestive heart failure 

successfully treated at our institution. 
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