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Abstract

Sinus of Valsalva Aneurysm (SOVA) can arise from any of the three aortic sinuses. Aneurysm arising from the right coronary sinus, rupturing into the right atrium 
is extremely uncommon. SOVA’s are seen more in males than females and in Asians than other ethnic groups. Majority of the cases are diagnosed during routine 
echocardiography and conventional angiography. However, with the availability of other advanced imaging techniques, such as cardiac Computed Tomography (CT) and 
Magnetic Resonance (MR) has not only improved the diagnosis but also its treatment. We report the case of a SOVA affecting the right coronary sinus and its subsequent 
management.
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Introduction 

Ruptured Sinus of Valsalva Aneurysm (RSOVA) is a rare 
lesion seen in both pediatric and adult population [1-3]. A 
right sinus of Valsalva aneurysm usually ruptures into the 
right ventricle and the aneurysms of non-coronary sinus into 
the right atrium [4]. Most sinus of Valsalva aneurysms are 
diagnosed on the basis of echocardiography, with or without 
angiography [5]. Here we present a rare case of a right sinus of 
Valsalva aneurysm, which ruptures into the right atrium.

Case report 

A 36-year-old male with no known co-morbidities, 
presented with chief complaints of palpitation and progressive 
dyspnoea on exertion (NYHA class II) since the last 3months. 
He gives no history of alcohol, smoking, tobacco consumption 
or any cardiac interventions in the past. On examination, his 
heart rate was 82/min, blood pressure was 120/30mm Hg. The 
pulse was bounding with “water hammer character”. Jugular 
Venous Pressure (JVP) was elevated (7cm above sternal angle) 
with prominent A wave. Arm span to height ratio was <1.

On auscultation of chest, S1 was normal and S2 was normally 
split with loud P2 component. There was a high-pitched, grade 
4/6, continuous murmur with maximum intensity in systole at 
the lower left sternal edge, with intensity of murmur increasing 
in sitting forward position and on clenching of fi st. 

Electrocardiogram (ECG) showed normal sinus rhythm 
with QRS axis of +60°. X ray of chest revealed enlargement of 
mediastinum and cardiomegaly with right atrial enlargement 
dilated right and left pulmonary arteries with pulmonary 
plethora. 

2D-Echocardiographic (2D-ECHO) images showed a large 
aneurysm at sinus of Valsalva arising from the right coronary 
cusp and protruding into right atrium with continuous turbulent 
fl ow into right atrium. No other cardiac abnormality was 
detected (Figure 1a,b). Aortogram, coronary angiography and 
cardiac catheterization was done. Aortogram showed a large 
saccular aneurysm of the right coronary sinus with contrast 
extravasation into the low pressure chamber of right atrium 
(Figure 2). CAG showed a right dominant circulation with 
ectasia of right coronary artery but without any coronary artery 
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disease or anatomical variation of the coronary circulation. 
There was a step up in oxygen saturation of the right atrium 
(88%) compared to IVC (68%) and SVC (72%) on right heart 
catheterization confi rming a left to right shunt.

The patient was initially managed with diuretics and 
vasodilators followed by surgical repair of RSOV aneurysm. 
Percutaneous device closure was not attempted due to 
insuffi cient margins of the RSOV and its proximity to the aortic 
valve.

Surgical technique 

After establishing routine Cardiopulmonary Bypass (CPB), 
Right Coronary Sinus (RCS) aneurysm and its track identifi ed. 
This track was found to be entering the inter-atrial septum 
with a cherry sized aneurysmal sac bulging into Right Atrium 
(RA). Surgery involved exposing the full fi stulous track with 
excision of the redundant sac in the RA. The fi stulous opening 
in RA to aortic sinus was closed with a patch. This was followed 
by reconstruction of inter-atrial septum (Figure 3a,b). Rest of 
the surgery involved termination of CPB and routine surgical 
closure. Intra-operative Transesophageal Echocardiography 
(TEE) showed closure of fi stulous track with no residual left 
to right shunt. He made an uneventful recovery and was 
discharged seven days after surgery. 

Discussion 

SOVA was fi rst described by John Thurman in year 1840 [6]. 
SOVA’s are thin-walled outpouchings from the sinus which are 
usually tubular or saccular in shape. They are formed as the 
result of separation between aortic media and annulus fi brosis 

[7], weakening the aortic root causing aneurysms. They are 
commonly associated with Marfan’s syndrome, syphilis, and 
infective endocarditis of aortic valve. Acquired causes also 
include surgery to aortic root or valve and during coronary 
interventions [8].

RSOVs account for 1% of congenital anomalies of the 
heart and usually involve a single sinus and very rarely more 
than one sinus is involved. SOVA originates most commonly 
from the right coronary sinus (70%-90%), followed by non-
coronary sinus (10%-20%) and rarely from left sinus (<5%) 
[9]. Approximately, 50% of individuals with SOVA also have 
associated Ventricular Septal Defect (VSD) [10]. Bicuspid aortic 
valve, Coarctation of aorta (CoAo), pulmonary stenosis, and 
atrial septal defect are less commonly associated anomalies. 
About 10% of patients with Marfan’s syndrome have SOVA.

Unruptured aneurysms are usually asymptomatic. They 
are incidentally detected on 2D-echocardiography. Rupture 
typically occurs in young males after puberty with male-to-
female ratio of 4:1. RSOV is fi ve times more common in Asians 
as compared to Western population.

Aneurysm from right coronary sinus usually rupture into 
Right Ventricle (RV) and non coronary sinus rupture into RA. 
Rupture of left coronary sinus is rare and may cause pericardial 
effusion. Aneurysms of right sinus that rupture present with 
acute-onset chest pain that resolves after some time but is 
soon followed by right-sided heart failure symptoms which 
are progressive in nature. However, only 30% of the patients 
present with chest pain or severe dyspnea of acute onset, and 
the rest usually complain of progressive dyspnoea worsening 
with time. Death from Heart Failure (HF) typically occurs 
within a year after rupture. Hence, all the RSOV aneurysms 
should be repaired either percutaneously or surgically on 
detection. Large aneurysms can also compress the coronary 
arteries causing angina as a predominant symptom.

Diagnosis of RSOV is often established by history and 
clinical examination. ECG may show evidence of chamber 
enlargement and features of volume overload of heart. Chest 
X-ray may also show cardiomegaly with increased pulmonary 
vascularity. Blood cultures should be taken at admission to 
rule out active infective endocarditis. Transthoracic Two-
dimensional Echo (TTE) showing typical “windsock deformity” 
clinches the diagnosis. Transoesophageal ECHO (TEE) allows 
identifi cation of other associated structural abnormalities. A 
defi nitive diagnosis can be made with aortography and cardiac 

Figure 3: Intra-operative image of right coronary sinus aneurysm (arrow) arising 
from the base of aorta (a), and subsequent patch repair of the fi stulous opening of 
right coronary sinus of valsalva into the right atrium (b).

Figure 1: Transthoracic echocardiogram images showing sinus of valsalva 
aneurysm in a 5 chambered view (a) and right coronary sinus aneurysm (arrow) in a 
short axis view at Aortic level (b).

Figure 2: Aortic root angiographic fi lm showing aneurysm of right sinus of valsalva 
(black arrow) with contrast extravasion into the RA chamber (white arrows).
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catheterization. Noninvasive techniques such as cardiac 
Computed Tomography (CT) and Magnetic Resonance Imaging 
(MRI) may also be used to delineate the RSOV and associated 
cardiac anomalies.

RSOV aneurysms need defi nitive therapy. Patients require 
initial stabilization and control of heart failure symptoms 
with diuretics, vasodilators and inotropes. Treatment options 
include surgical repair or percutaneous device closure. The 
factors determining the choice of treatment includes anatomic 
location of the RSOV and associated cardiac defects. Surgical 
repair is still the gold standard in the management of RSOV with 
in-hospital mortality of less than 5%. It is usually indicated in 
patients who have associated VSD or large RSOV with aortic end 
>12mm, RSOV with multiple shunts or suspicion or evidence of 
aortic valve endocarditis.

Percutaneous closure of RSOV was fi rst attempted by Cullen, 
et al., in 1994 using a Rashkind umbrella [11]. Catheter closure 
of RSOV is now a safe and feasible alternative to surgical repair 
in patients with favourable anatomy without associated cardiac 
lesions. Most commonly used occlusion devices are Amplatzer 
Duct Occluder (ADO), Amplatzer Septal Occlude (ASO) and 
muscular VSD closure device. Complications of catheter closure 
include device migration, hemolysis, and encroachment on 
to aortic valve leafl ets or coronary ostia and AV conduction 
disturbance.

Conclusion 

Rupture of right sinus of Valsalva into RA is a rare 
occurrence. Early detection and management is vital to reduce 
morbidity and mortality.Tetrad of features such as continuous 
murmur, elevated pulsating JVP, bounding pulse along with 
a history of sudden-onset chest or epigastric pain is highly 
suggestive of RSOV aneurysm [12]. Imaging techniques play 
a pivotal role in early diagnosis and treatment. Treatment 
options include surgical repair or percutaneous device closure 
based on anatomy and associated cardiac defects.
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