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SUMMARY
We report a case of a 42-year-old man presenting with
shortness of breath and palpitation on exertion, who
was evaluated to have left sinus of Valsalva aneurysm
rupturing into right atrium. This is a very rare congenital
cardiac anomaly with variable clinical presentation
ranging from asymptomatic detection on imaging to
acute coronary syndrome and sudden cardiac death.
Rupture is the most dreaded complication and usually
manifests as an acute event. Aneurysmal dilation less
commonly affects the left sinus and rupture into the
right atrium is still rarer and a chronic insidious
presentation as in this case is odd.

BACKGROUND
Sinus of Valsalva aneurysm (SVA) is one of the rare
congenital anomalies described in the literature,
prevalence being 1% of all congenital anomalies of
heart and circulation1 and 0.78% of all congenital
open heart operations.2 Aneurysmal dilation affects
the right sinus of Valsalva in 70% cases, non-
coronary sinus in 25% cases and only 5% affects
the left coronary sinus (LCS).3 Congenital defi-
ciency of elastic and muscular tissue at the junction
of aortic media and annulus fibrosus of aortic valve
is the aetiology in majority of cases. Risks asso-
ciated with SVA include rupture, compression of
adjacent cardiac structures and development of
aortic regurgitation. Rupture is the most dreaded
complication of SVA. We hereby describe a case of
ruptured SVA (RSOV, rupture of sinus of Valsalva)
arising from left sinus of Valsalva into right atrium
(RA) which is extremely rare.

CASE PRESENTATION
A 42-year-old man with no other significant
comorbidities presented with history of palpitations
and shortness of breath on exertion for 6 years
duration. On examination he was found to have
continuous murmur in the right second intercostal
space with peripheral signs of aortic run off.

INVESTIGATIONS
ECG showed left ventricular hypertrophy with
right atrial enlargement and chest x-ray showed
mild cardiomegaly with right atrial enlargement.
Two dimensional echocardiography showed grossly
dilated right atrium and right ventricle and con-
tinuous shunt opening into right atrium with
peak systolic gradient of 37 mm Hg and end
diastolic gradient of 13 mm Hg. Transesophageal

echocardiography (TEE) showed aneurysmally
dilated left sinus of Valsalva which was communi-
cating into right atrium forming a tunnel with con-
tinuous flow into right atrium (figures 1 and 2).
Subsequently he underwent cardiac catheterisation
with oximetry and coronary angiography which
confirmed aneurysm of left aortic sinus Valsalva
rupturing into right atrium forming a tunnel
(figures 3 and 4). Left main coronary artery had its
origin from the aneurysm. Oximetry analysis
showed step up of oxygen saturation by 17% in
right atrium (table 1). The calculated Qp/Qs (pul-
monary to systemic blood flow) ratio was 2.5 sug-
gestive of large left-to-right shunt.

OUTCOME AND FOLLOW-UP
The patient was advised surgical correction and
referred to surgical unit.

DISCUSSION
RSOV is more common in males with mean age of
rupture being 34 years.4 SVA is more often con-
genital than acquired in origin. Acquired causes
include infective endocarditis, syphilis, trauma,
connective tissue disorders, Marfan syndrome, ath-
erosclerosis and cystic medial necrosis. SVA comes
to clinical attention because of acute development

Figure 1 Transesophageal echocardiography showing
sinus of Valsalva aneurysm from left coronary sinus
rupturing into right atrium. LA, left atrium; RA, right
atrium; LSVA, left sinus of Valsalva aneurysm rupturing
into right atrium.
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of large perforation or gradual development of small perfor-
ation, or because of asymptomatic or symptomatic unruptured
aneurysm. An acute large rupture announces itself by dramatic
onset of severe retrosternal chest pain and intractable heart
failure. Small insidious perforations progress gradually and ini-
tially go unnoticed. Death from congestive heart failure usually
occurs within a year after rupture, however longer survival after
small slow perforation is well described. SVA can present in
various ways such as rupture into cardiac chamber with subse-
quent cardiac failure, acute coronary syndrome, cardiac tampon-
ade, heart block, aortic regurgitation and right ventricular
outflow tract obstruction.5

Majority of SVA arising from right coronary sinus ruptures in
right ventricle and those arising from non-coronary sinus rup-
tures into RA.3 Left aortic sinus aneurysm commonly ruptures
into left atrium or left ventricle, pulmonary artery, epicardium
and pericardium owing to proximity. RSOV from LCS into RA
is very rare and the literature is sparse in this regard.6–10

Unruptured SVA from LCS is unique as it can present as acute
coronary syndrome or as sudden cardiac death owing to com-
pression of left coronary artery.11–13 The left coronary artery
can arise separately or it can originate from the aneurysmal sac
itself as in our case.

Echocardiography remains the most commonly used diagnos-
tic tool for RSOV. The gold standard for diagnosis of SVA is
cardiac catheterisation with aortography, and oximetry analysis
adds to the diagnostic yield. Other imaging techniques include
MRI and CT angiography.14 SVA should be operated because of
the risks associated with its rupture or compression of adjacent
cardiac structures. Surgical closure is either by simple suture
closure or by patch closure of RSOV and the recurrence rate
varies from series to series from 0% to 20%.15 16 Recently
device closure of RSOV has gained popularity, however it is
feasible only in selected cases.

Figure 2 Colour Doppler imaging showing ruptured sinus of Valsalva
aneurysm from left coronary sinus opening into right atrium. LA, left
atrium; RA, right atrium; LSVA, left sinus of Valsalva aneurysm
rupturing into right atrium.

Figure 3 Angiographic picture showing left sinus of Valsalva
aneurysm rupturing into right atrium. 1, Left coronary sinus aneurysm;
2, fistulous tract between aneurysmal sac and right atrium; 3, ruptured
sinus of Valsalva aneurysm opening into right atrium; 4, right coronary
artery.

Figure 4 Left main coronary artery arising from the aneurysmal
sac. 1, Left main coronary artery; 2, left coronary sinus aneurysm.

Table 1 Oximetry and haemodynamic data

SaO2 (%) Pressure (mmHg)

SVC 66 –

RA 83 a 15, v 1, mean 8
RV 85 34/8
PA 85 34/9, mean 21
LV 95 166/10
Aorta 95 166/71/112

RA, right atrium; RV, right ventricle; LA, left atrium; LV, left ventricle; PA, pulmonary
artery; SVC, superior vena cava.
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Learning points

▸ Congenital sinus of Valsalva aneurysm arising from left
coronary sinus is a rare entity and rupturing into right
atrium is still rare and can have varied presentations from
asymptomatic detection in echocardiography to sudden
cardiac death.

▸ It requires high clinical suspicion and an Echocardiography
can diagnose most of the cases.

▸ Surgery is the gold standard but percutaneous closure can
be tried in cases with good anatomic suitability.
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