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Young Healthy Man with Mixed Aortic and Mitral 
Valve Disease and Aneurysm of Sinus of Valsalva 

Causing Acute Antero-Lateral Myocardial Infarction, 
Cardiogenic Shock and Left Ventricular Failure: 
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Case Summary

A young healthy man presented with dyspnoea on exertion for 3 weeks. Physical examination was compatible with mixed 
aortic and mitral valve disease; echocardiogram revealed aneurysm of sinus of valsalva (SOVA) with mitral regurgitation and aortic 
regurgitation. While waiting CT coronary angiogram and surgery, he had one episode of torrential chest pain, extensive myocardial 
infarction, left ventricular failure with cardiogenic shock. Thrombolytic therapy and inotropes could not save the patient. We report 
autopsy findings and review the current literature.

Keywords: Myocardial infarction, Left ventricular failure, Cardiogenic shock, Aneurysm of sinus of valsalva, Mixed aortic and 
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Introduction
A Sinus of Valsalva Aneurysm (SOVA) is an abnormal dilatation 

of the aortic root located between the aortic valve annulus and the 
sinotubular junction. Embryologically, the SOVA forms first as a  

 
blind diverticulum secondary to pressure forces on the aortic root. 
Thus, congenital defects potentiating these pressure forces can lead 
to development of a SOVA. It occurs as a consequence of weakness 
of the elastic lamina at the junction of the aortic media and the an-
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nulus fibrosis. The function of the normal sinuses is to prevent oc-
clusion of the coronary artery ostia during systole when the aortic 
valve opens. The normal sinus diameter is less than 4.0cm for men 
and 3.6cm for women. SOVA is a rare condition; 0.09% of the gener-
al population is affected [1]. It can be either congenital or acquired. 
It often presents as an incidental finding during cardiac imaging 
[1]. The presentation may range from silent asymptomatic cases 
detected incidentally to catastrophic rupture [2]. The presenting 
symptoms depend on their mass effect on the coronary arteries, 
heart valves, and other adjacent structures. Right cusp is more af-
fected than left [3]. 

There are no specific guidelines for the diagnosis and manage-
ment of SOVA. Echocardiogram is the standard imaging technique 
for diagnosis of sinus of Valsalva aneurysm [3,4]; Cardiac Computed 
Tomography Angiography (CCTA) is indicated for patients with low 
to intermediate risk for Coronary Artery Disease (CAD) prior to sur-
gical repair. Surgery is the treatment of choice [3]; however, tran-
scatheter techniques is the nonsurgical alternatives for repair [2]. 
Repair is generally required for ruptured aneurysms; unruptured 
aneurysms encroaching on nearby structures, causing myocardial 
ischemia, or having the potential to rupture warrant repair. Surgery 
should be prompted in patients with symptomatic, large, or rapidly 
expanding unruptured SVAs, as well as those unruptured SVAs that 
contain intraluminal thrombi, have a mass effect on surrounding 
structures, or are recurrent. Surgical outcomes are generally good 
with favourable prognosis and minimal recurrence [5]. Reports on 
repair of SOVA were fairly good [4]. One-third of cases with SOVA 
were prone to rupture [3]. If ruptured SOVA remain untreated, the 
prognosis is poor, with a 1‐year life expectancy [1]. Myocardial isch-
emia is a potentially ominous prognostic sign in patients with SOVA. 

The poor outcome of ruptured SOVA with conservative treatment 
leads us to consider the patient for emergency surgical therapy [4]. 

Active surgical repair of an USVA can be achieved with satis-
factory results in patients combined with other cardiovascular le-
sions [6,7]. Elective surgical repair can be performed with low risk 
[3,8,9]. Mechanical arotic prosthesis is indicated if SOVA is associ-
ated with aortic regurgitation [10,11]. Performing valve-sparing by 
applying a remodeling technique operation completed with annu-
loplasty reduces aortic valve insufficiency, avoiding side-effects re-
lated to implanted valves [11]. In cases of rupture, prognosis is poor 
and surgical repair is always required [12].

Case Presentation
A-28-years-old man was fit and healthy till 3 weeks prior to ad-

mission. He suffered dyspnoea on exertion for 3 weeks and it was 
not associated with fever, cough or sputum. There was no history of 
rheumatic fever. He was a chronic smoker.

His blood pressure was 130/80 mmHg. Pulse rate was 80/min-
utes with sinus rhythm. Apex beat was displaced and heaving. Pan-
systolic murmur was heard over mitral area. Early diastolic mur-
mur was heard over aortic area and left parasternal area; features 
pointing to mixed aortic and mitral valve disease. The etiology of 
regurgitant lesions was thought to be due to rheumatic fever as it 
was common in Myanmar.

There were no features of heart failure or infective endocardi-
tis. Figure 1 shows initial ECG on admission. ECG revealed left axis 
deviation with left ventricular hypertrophy. Figure 2 demonstrates 
Chest Xray. Heart size was upper limit of normal and lung fields 
were clear.

Figure 1: Initial ECG showing left axis deviation, T inversion in V4-5 and left ventricular hypertrophy.

Figure 3 is echocardiogram. It demonstrated a ring-shaped 
mass attached to aortic valve and its convexity towards left ven-
tricle. Left ventricle was dilated with features of moderate mitral 
regurgitation and aortic regurgitation. As we did not see the ring-
shaped mass attached to aortic valve, we traced the similar photo 
in internet. It was similar appearance with aneurysm of sinus of 
Valsalva.

He was treated with anti-failure treatment with diuretics, 
beta-blocker and ACEI. We discussed with cardiac surgeon and 
planned for CT coronary angiogram and possible surgery. Blood 

investigations were normal except normochromic normocytic ane-
mia; hemoglobin was 10.5gm%; total WBC was 8.4X109/L; platelet 
count was 299X109/L; blood urea was normal (37.9mmol/L; se-
rum creatinine was 1.1 mg%; cholesterol was 161mg%; triglycer-
ide was 92mg%; and, uric acid was 7.1mg%. Serology for retroviral 
infection was negative. CT coronary angiogram was pending. He 
developed sudden onset of severe excruciating chest pain at mid-
night while he was on waiting list for surgery. He was desperate; 
very dyspnoeic with sweating; low blood pressure of 80/50mmHg; 
tachycardiac of 120/minutes; left ventricular failure. Event ECG 
is shown in Figure 4. Event ECG revealed ST depression at II, III, 
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AVF, V4-6, sinus tachycardia, T inversion at I & AVL, tall T at V2-3; 
features were suggestive of extensive antero-septal infarction with 
lateral extension. Bedside echocardiogram demonstrated that LVEF 
was 45%; dilated left ventricle; moderate mitral regurgitation and 
aortic regurgitation; aneurysm at sinus of Valsava; and no pericar-
dial effusion. Therefore, he was treated as a case of acute coronary 

syndrome with streptokinase, inotropes, morphine, non-invasive 
ventilation and oxygen therapy. ECG 2hours after thrombolysis 
showed left bundle branch block, ST depression at II, III, AVF, V4-6, 
sinus tachycardia, Q/S inV1-3, T inversion at I & AVL. It is revealed 
in Figure 5. The patient expired 6hours after onset of chest pain. 
Post-mortem examination was done.

Figure 2: Chest radiograph showing mild cardiography and clear lung fields.

Figure 3a: Echocardiogram demonstrating a ring-shaped mass attached to aortic valve and its convexity towards left ventricle.
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Figure 3b: Echocardiogram demonstrating a ring-shaped mass attached to aortic valve and its convexity towards left ventricle.

Figure 4: Event ECG showing ST depression at II, III, AVF, V4-6, sinus tachycardia, T inversion at I & AVL, tall T at V2-3.

Figure 5: ECG after thrombolysis showing left bundle branch block, ST depression at II, III, AVF, V4-6, sinus tachycardia, Q/S inV1-3, T 
inversion at I & AVL.
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Figures 6 and 7 are post-mortem examination of anterior and 
lateral surface heart. They revealed hyperemia of whole surface of 

left ventricle indicating very extensive myocardial infarction.

Figure 6: Post-mortem examination of anterior surface heart showing hyperemia over surface of left ventricle.

Figure 7: Post-mortem examination of lateral view heart showing hyperemia over surface of left ventricle.

Figure 8 is post-mortem examination of cut section of left ven-
tricle at aortic valve. It showed both right and left coronary ostia 
just above 3 cusps of aortic valve were normal; they were not oc-
cluded with clots.

Figure 9a and 9b are post-mortem examination of cut section of 
left ventricle. The forceps pointed the aneurysm of Sinus of Valsal-
va; it was attached to posterior cusp of aortic valve. And it was close 

to left coronary ostia. The myocardium of the whole left ventricular 
was hyperemic indicating very extensive myocardial infarction.

Figures 10a and 10b show the size of aneurysm. The aneurysm 
of Sinus of Valsalva was filled with water to measure the size; it was 
4.2X5.6 cm in diameter. It was located next to left coronary ostia 
(Figures 11-13).
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Figure 8: Post-mortem examination of cut section showing intact both right and left coronary ostia just above 3 cusps of aortic valve.

Figure 9a: Post-mortem exasmination of cut section of left ventricle and the forceps pointing the aneurysm of Sinus of Valsalva attached to 
posterior cusp of aortic valve. The myocardium of left ventricular is hyperemic.
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Figure 9b: Post-mortem examination of cut section of left ventricle and the forceps pointing the aneurysm of Sinus of Valsalva attached to 
posterior cusp of aortic valve. The myocardium of left ventricular is hyperemic. 

Figure 10a: The aneurysm of Sinus of Valsalva was filled with water to measure the size revealing 3.2 X 3.6 cm in diameter. It was located 
next to left coronary ostia.
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Figure 10b: The aneurysm of Sinus of Valsalva was filled with water to measure the size revealing 3.2 X 3.6 cm in diameter. It was located 
next to left coronary ostia.

Figure 11: Superior view showing normal mucosa of aortic wall and patent coronary artery.
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Figure 12: Interior surface of hyperemic left ventricle and aneurysm of Sinus of Valsalva.

Figure 13: Interior surface of hyperemic left ventricle and aneurysm of Sinus of Valsalva.

Discussion
This patient was found to have mitral regurgitation and aortic 

regurgitation. The likely causes of chest pain in patient with aor-
tic valve disease were coronary osteitis, coronary obstruction in 
hypertrophied left ventricle during ventricular systole, imbalance 
between coronary supply and hypertrophied left ventricle, tachy-
cardia. In this patient, SOVA caused obstruction of left coronary os-
tia and produced chest pain. His initial ECG showed T inversion in 
V4-5. It supported the case report ‘cases with atypical chest pain 
caused by a giant unruptured aneurysm of the right sinus of Valsal-
va SOVA’, described by Serban [13]. The function of Sinus of Valsalva 
is to preserve coronary filling during ventricular systole. In case of 
the aneurysm of Sinus of Valsalva, it cannot maintain the opening of 
coronary ostia during ventricular contraction; therefore, it leads to 

coronary occlusion and myocardial infarction. If it obstructs right 
coronary ostia, right coronary artery will be involved. If it obstructs 
left coronary ostia, left coronary artery will be involved. In this pa-
tient, the SOVA was situated next to left coronary ostia; hence, it 
caused occlusion of left coronary artery. It caused total obstruction 
of left anterior descending artery and extensive antero-lateral in-
farction; cardiogenic shock, acute left ventricular failure and death. 
SOVA involving left cusp was mentioned by Sarkar, et al.; it pro-
duced myocardial infarction [14]. 

Backward flow of blood from aorta due to aortic regurgita-
tion during ventricular systole may cause more filling of blood 
into SOVA; therefore, larger volume blood in the SOVA aggravated 
occlusive effect to left coronary ostia. Moreover, volume overload 
due to regurgitant effect of mitral regurgitation and aortic regur-
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gitation also produced advancement in left ventricle hypertrophy; 
imbalance between coronary supply and demand. If we had done 
CTCA and early resection of SOVA and aortic valvuloplasty, we 
would have saved this patient. In this patient, he might need repair 
of mitral valve too. In poor resource setting, CT scan may not be 
easily available; moreover, prosthetic valves of various sizes may 
not be easily available. Having anterolateral myocardial infarction 
in event ECG was suggestive of involvement of left coronary artery 
in this patient. Moreover, development of LBBB in serial ECG indi-
cated that left bundle branch of conducting system was affected. In 
post-mortem examination, SOVA was arising from left cusp of aortic 
valve and it was situated next to left coronary ostia. This case gave 
good clinic-pathological correlation. This is another reason for case 
reporting.

Despite complete aortic root and valve replacement being con-
sidered the safest approach to large SVAs complicated with aortic 
insufficiency, valve-sparing procedures should not be overlooked in 
case of a dilated aortic root with uncalcified aortic valve. Perform-
ing valve-sparing by applying a remodeling technique operation 
completed with annuloplasty reduces aortic valve insufficiency, 
avoiding side-effects related to implanted valves [11,10]. Accord-
ing to Feldman & Roman, SOVA commonly involve the right or non-
coronary sinuses. The predominant fistula was mentioned as the 
right sinus of Valsalva to the right ventricle [3,15]. It is one reason 
for case reporting; SOVA involving left sinus of Valsalva. They also 
pointed out that men are more affected with male to female ratio of 
4:1. Although a reported incidence of SOVA in Asian population was 
higher [16], this case was our first experience. 

Though Marfan’s syndrome, Ehlers‐Danlos syndrome, or oth-
er connective tissue disorders are frequently associated with con-
genital SOVA, this patient did not have features of them. Acquired 
SOVAs are similarly associated with connective tissue pathologies. 
Infectious etiologies are well established mechanisms for elastic 
tissue weakening. Syphilis, bacterial endocarditis, and tuberculosis 
have each been linked to SOVA formation. This patient did not have 
features of infective endocarditis; serological test for syphilis done 
one year ago was negative. Though he was a chronic smoker, there 
was no evidence of atherosclerosis in cut section of aorta. Having 
regurgitant lesion of both mitral and aortic valves in this patient 
was highly suggestive of rheumatic etiology. SOVA associated with 
aortic valve abnormality was uncommonly reported [17]. Previous 
reports on SOVA rarely mention about association with mitral valve 
disease. This is one reason for sharing experience.

Moreover, patients with a Biscuspid Aortic Valve (BAV) were 
more likely to develop SOVA, all 3 valves of aortic valves were intact 
in this patient. The association with aortic regurgitation was re-
corded in nearly half of patients with SOVA in one study [3]; howev-
er, this patient had both mitral and aortic regurgitation. Being rare 
report on association with mitral valve disease is another reason 
for case reporting.

This patient presented with dyspnoea and he developed severe 
LVF with cardiogenic shock following acute myocardial infarction. 
‘A 68-year-old woman with a giant aneurysm of the sinus of Valsalva 

of the non-coronary aortic cusp leading to heart failure, diagnosed 
with transthoracic echocardiography’ was reported by Wierda, et 
al. [18,19]. In this patient, the actual size of SOVA in autopsy was 
difficult to measure as it was collapsed. There was no thromboses 
inside the aneurysm. It was nearly 5cm after filling with water into 
SOVA; there was no evidence of rupture. As the site of SOVA in this 
patient was very close to left coronary sinus and all clinical features 
as well as ECG changes pointing to occlusion of left coronary ar-
tery (left anterior descending), the cause of death was attributed 
by large SOVA obstructing left coronary sinus. A massive aneurysm 
(SOVA) (in excess of 4 cm) involving the right coronary sinus of the 
aorta was reported as an accidental finding; and, the cause of death 
was due to fatal arrhythmia [20]. They also mentioned that the au-
topsy images on SOVA was very uncommon. This is another reason 
for sharing images and experiences. In cases of rupture, prognosis 
is poor and surgical repair is always required [12,21].

Conclusion 

Causes of non-coronary angina like the aneurysm of Sinus of 
Valsalva (SOVA) should be considered in young patient with acute 
myocardial infarction. SOVA has peculiar echocardiographic fea-
tures. SOVA is a very rare congenital cardiac anomaly with variable 
clinical presentation ranging from asymptomatic detection on im-
aging to acute coronary syndrome, left ventricular failure and sud-
den cardiac death. 
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