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RUPTURED RIGHT SINUS OF VALSALVA
ANEURYSM TO THE RIGHT ATRIUM MIMICKING
ACUTE MYOCARDIAL INFARCTION
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We present a rare case involving a ruptured sinus of Valsalva aneurysm (SVA) and acute myocardial infarction in a 39-year-old
male patient. Coronary angiography showed normal findings; however, the patient showed remarkably elevated levels of cardiac

enzymes and decreased left ventricular function with apical akinesia on transthoracic echocardiography. Transesophageal
echocardiography revealed shunt flow from the SVA to the right atrium without significant aortic regurgitation. Preoperative
cardiac arrest was managed by cardiopulmonary resuscitation, and sutgical repair was performed by closing the entrance of the
aneurysm. However, the compromised hemodynamic status was not reversed by surgery.
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INTRODUCTION

Sinus of Valsalva aneurysm (SVA) is a rare cardiac anomaly
and is involved in less than 1% of cardiac operations.” Most
patients with unruptured SVAs are asymptomatic; however, a
ruptured SVA results in a devastating course and causes vari-
ous clinical manifestations such as aortic regurgitations or ar-
rhythmic disorders. Acute coronary syndrome may occur with
compression of the coronary artery” or severe acute aortic re-
gurgitation. We present a case of a ruptured SVA mimicking
acute myocardial infarction (AMI), without either significant
coronary artery compression or aortic regurgitation.

CASE

A 39-year-old male patient presented with chest discomfort
and dyspnea that had lasted for 12 hours. A grade 3/6 diastol-
ic murmur was auscultated at the left third intercostal space,
and an electrocardiogram showed mild ST segment depres-
sion on precordial leads (Fig. 1). The creatine kinase MB (CK-
MB), troponin T, and serum creatinine levels were 208.4 ng/
mL (reference value, < 5 ng/mL), 2.54 ng/mL (reference value,

< 0.1 ng/mL), and 4.1 mg/dL, respectively. Transthoracic
echocardiography (TTE) showed slightly reduced left ventric-
ular systolic function (ejection fraction, 51%) with apical aki-
nesia and mild aortic regurgitation (grade 1). The pattern of
apical akinesia was dissimilar to that associated with the apical
ballooning caused by stress-induced cardiomyopathy. The pa-
tient had unstable vital signs, and his echo window was very
poor due to severe obesity; a thorough echocardiographic
study was impossible. Emergency coronary angiography was
planned under the impression of AMI, but cardiac arrest oc-
curred immediately before coronary angiography. Therefore,
cardiopulmonary resuscitation (CPR) was performed. Coro-
nary angiography revealed no significant luminal narrowing.
Coronary flow was within normal limits, and there was no evi-
dence of plaque disruption or thrombosis. However, an aorto-
gram showed a shunt from the aorta to the right heart. Cardiac
catheterization showed elevated right ventricular and pulmo-
nary artery pressure (peak, 55 mmHg). The Qp/Qs was esti-
mated to be approximately 3.15. Subsequent transesophageal
echocardiography (TEE) revealed shunted flow from the SVA
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of right coronary cusp to the right atrium and grade 1 aortic
regurgitation (Fig. 2).

Emergency repair of the ruptured SVA was performed. Expo-
sure of the ascending aorta and right atrium revealed a SVA on
the right coronary cusp, which had ruptured to the right atrium
(Fig. 3). The aortic valve was morphologically normal in ap-
pearance with no detectable valve dysfunction. After successful
direct closure of the rupture site, intraoperative TEE result did
not showed shunted flow or aortic valve dystunction.
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Fig. 1. An electrocardiogram obtained on admission showing sinus
tachycardia and subtle ST depression in V5-6.

RV

I8 & L ISP
7

Cardiac function and mental status were not restored after
surgery. Preoperative multiple organ failure (MOF) was aggra-
vated despite intraaortic balloon pump with a high dose of
cardiotonics and continuous renal replacement therapy. Elec-
troencephalography showed that severe cerebral injury might
have been caused by the prolonged preoperative CPR. The pa-
tient died on the ninth day after the operation.

DISCUSSION

The mechanism underlying AMI in ruptured SVAs has not
been well identified. Most cases of AMI, with SVAs, are asso-
ciated with a left sinus origin and compression of the left coro-
nary artery.” Another hypothesis is that aortic regurgitation
and a left-to-right shunt lead to a severe coronary oxygen sup-
ply-demand mismatch, causing myocardial ischemia.”?” In
this case, SVA originated from the right sinus, and there was
neither significant aortic regurgitation nor compression of the
coronary artery.

The initial TTE study did not yield a correct diagnosis be-
cause of a poor echo window and the patient’s lack of coopera-
tion in facilitating a thorough examination. Even with the in-
definite findings of the electrocardiogram, primary coronary

Rupture to RA £ ‘
-

Ant. leaflet

o w4

Fig. 3. Intraoperative findings show a sinus of Valsalva aneurysm originating from the right coronary cusp (A) and ruptured to the right atrium (B).

LCC: left coronary cusp, RCC: right coronary cusp, RA: right atrium, NCC: non coronary cusp.
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angiography was mandatory owing to the regional wall mo-
tion abnormality and the markedly elevated cardiac enzyme
levels. The possible mechanisms of myocardial infarction,
without coronary compression or severe aortic regurgitation,
are as follows: acute, severe shunt from the aorta to the right
heart causing systemic hypoxia and flow insufficiency to the
coronary artery, and decompensation, with left ventricular
dysfunction, caused by myocardial infarction-aggravated sys-
temic and myocardial ischemia.

Although unruptured SVAs are mostly asymptomatic, fatal
complications such as right ventricular outflow obstruction,
malignant arrhythmias, and acute coronary syndrome can oc-
cur in ruptured SVAs. AMI, with a ruptured SVA, is a rare
condition but can occur. Acute, massive left-to-right shunts
can cause myocardial infarction and rapidly progressive MOE,
without definite obstruction of coronary blood flow or severe
aortic regurgitation. With the experience of this case, the pos-
sibility of SVA rupture should be considered in cases of AMI
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without significant coronary obstruction; careful echocardio-
graphic evaluation is needed.
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