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to a large dissecting aneurysm. The left coronary SVA 
was diagnosed by echocardiography, cardiac computed 
tomography (CT) and magnetic resonance imaging 
(MRI).

Case presentation
A 37-year-old male was admitted to our clinic with com-
plaints of chest pain and palpitations for three days. 
Physical examination revealed a systolic murmur at the 
upper left sternal border. The patient’s functional class 
was 2–3 according to the New York Heart Association 
(NYHA) classification. His electrocardiogram(ECG) 
showed complete right bundle branch block (Fig.  1a). 
Transthoracic echocardiography was performed, which 
showed severe aortic insufficiency and a large cystic for-
mation in the interventricular septum. Transesophageal 
echocardiography (TEE) also showed a large cystic for-
mation in the interventricular septum, which increased 
in size during diastole and decreased during systole. The 
SVA originated from the left coronary sinus (Fig.  1b-c). 

Background
Sinus of Valsalva aneurysm (SVA) is a rare cardiac anom-
aly, with an incidence of 0.1–3.5% among all congenital 
heart defects and a prevalence of 0.09% in the general 
population. In Antonio Maria Valsalva’s Opera, SVAs 
were first described in detail in 1740 [1]. SVA may be 
acquired or congenital and most commonly involves the 
right or non-coronary sinuses. Acquired SVA is less fre-
quently reported than congenital SVA, making it more 
difficult to determine its incidence. Congenital aneu-
rysms are more common and often caused by weak-
ness at the junction of the aortic media and the annulus 
fibrous. This report describes a case of left coronary SVA 
that ruptured into the interventricular septum, leading 
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Abstract
Background  Sinus of Valsalva aneurysm (SVA) is an extremely rare condition, and its rupture causes acute symptoms 
such as chest pain and dyspnea. Ruptured SVA is frequently associated with other congenital defects.

Case presentation  A 37-year-old male presented with SVA originating from the left coronary sinus that ruptured into 
the interventricular septum. SVA was diagnosed by echocardiography, cardiac computed tomography and magnetic 
resonance imaging, and confirmed during the operation.

Conclusions  SVA is a rare cardiac abnormality which can lead to severe clinical symptoms upon rupture. Immediate 
surgery is necessary to repair the ruptured SVA.
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A fistulous tract was seen from the left sinus of Valsalva 
dissecting into the interventricular septum but did not 
communicate with the right ventricle. (Fig.  1d). Color 
Doppler ultrasound showed a shunt between the aneu-
rysmatic pouch and the interventricular septum (Fig. 1e). 
Cardiac CT and MRI also revealed an aneurysm arising 
from the left coronary sinus of Valsalva and dissecting the 
interventricular septum (Fig. 1f-i). Given the severe aor-
tic regurgitation and to mitigate the threat of aneurysm 
rupture, surgery was performed (Fig. 1j). We excised the 
cystic cavity and simultaneously performed a mechanical 
valve replacement of the aortic valve. After the surgery, 
TEE showed that the interventricular septal dissection 
had disappeared, and the mechanical function of the aor-
tic valve was satisfactory (Fig. 1k-l).

Discussion
SVA is a rare cardiac abnormality mainly occurring due 
to congenital dysplasia of the aortic sinus wall, lacking 
elastic fibers and smooth muscle tissue in the middle 

layer. Due to the aortic high-pressure blood flow, the 
sinus wall gradually expands and thins to the adjacent 
cardiac cavity to form a sinus aneurysm. In addition to 
innate factors, SVA can be secondary to infections (syph-
ilis, bacterial endocarditis, or tuberculosis), trauma, or 
connective tissue diseases that affect the aortic wall [2]. 
SVA can be associated with other cardiac malformations, 
the most common of which are ventricular septal defects, 
bicuspid aortic valve malformations, and aortic regurgi-
tation [3].

SVA mainly occurs in the right coronary sinus, 
accounting for more than 75% of the cases, followed by 
the non-coronary sinus, accounting for about 15%. It 
rarely occurs in the left coronary sinus and is associated 
with asymmetric stress distribution on the three aortic 
sinuses [4]. Owing to the anatomical relationship, right 
coronary SVA is usually adjacent to the right ventricular 
outflow tract and often ruptures into the right ventricle 
or right atrium. In contrast, the non-coronary SVA often 
ruptures into the right atrium [5]. The left coronary SVA 

Fig. 1  a Twelve-lead ECG with evidence of complete right bundle branch block. b-c TEE showed a large cystic formation in the interventricular septum 
(red arrow) and SVA originating from the left coronary sinus. d TEE showed a fistulous tract from the left sinus of Valsalva dissecting into the interven-
tricular septum (yellow arrow). e A color Doppler ultrasound showed a shunt between the aneurysmatic pouch and the interventricular septum (yel-
low arrow). f-i Cardiac CT and MRI showed a fistulous tract from the left sinus of Valsalva dissecting into the interventricular septum (yellow arrow). j 
Operational findings confirmed SVA. k-l TEE showed that the disappeared ventricular septal dissection and the well-functioning mechanical aortic valve
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invading the interventricular septum described in this 
report is extremely rare.

The hemodynamic changes caused by the ruptured SVA 
depend on the size and the compartments at both ends of 
the rupture. In general, the larger the rupture, the greater 
the shunt volume. When an SVA ruptures into the right 
ventricle or the right ventricular outflow tract, the right ven-
tricular pressure is significantly lower than the aortic pres-
sure in the diastole, and the left-to-right shunt occurs in the 
entire cardiac cycle, which is mainly in the diastole. When 
an SVA ruptures into the right atrium, the left-to-right shunt 
occurs in the entire cardiac cycle due to the low pressure of 
the right atrium. Numerous shunts cause an increase in the 
volume load of the right and left ventricles, a compensatory 
enlargement of the cardiac cavity, and compensatory hyper-
trophy of the ventricular wall. These outcomes can eventu-
ally lead to heart failure and pulmonary hypertension. The 
hemodynamic changes caused by a small amount of shunt 
were not evident in our patient.

SVA is usually asymptomatic. Previous reports based 
on necropsy and cardiac surgery findings estimated that 
20% of SVAs were unruptured. Chest pain, palpitations, 
shortness of breath, and coughing may occur when an 
SVA ruptures. Acute, large rupture may present with a 
dramatic onset of marked substernal chest pain, upper 
abdominal pain, severe dyspnea, and sudden hemody-
namic collapse. Symptoms often follow physical stress, 
with acute dyspnea and chest pain developing after heavy 
exertion. Regardless of the location of a ruptured aneu-
rysm, resulting in left-to-right or left-to-left shunt, vol-
ume overload of the left heart inevitably occurs. Acute 
symptoms of heart failure may last for hours or days, 
followed by progressive improvement or worsening of 
symptoms. Small perforations of aneurysms present 
more insidiously; patients may remain asymptomatic 
for months or years until symptoms of congestive heart 
failure develop. Sudden cardiac death due to unruptured 
SVA may result from tamponade, myocardial ischemia, 
conduction disturbances and arrhythmias. During the 
physical examination, continuous murmurs of the entire 
cardiac cycle were detected in the auscultation area of 
the parasternal aorta [6]. Complete right bundle branch 
block seen in the electrocardiogram in our patient was 
consistent with a report by Choudhary et al. [7], who 
reviewed 26 cases of SVA dissecting into the interventric-
ular septum. The differential diagnosis of ventricular cys-
tic masses includes infections secondary to Echinococcus 
that cause hydatid cysts or Taenia solium that causes cys-
ticercosis, capillary hemangiomas, cystic thrombi, con-
genital blood cysts, and intracardiac tumors. The clinical 
context and characteristics of the masses can help estab-
lish an accurate diagnosis.

Echocardiography is currently the preferred method for 
diagnosing ruptured SVA with high accuracy. Specifically, 

TEE can provide more information due to its high resolu-
tion, rendering it valuable for the identification, localiza-
tion, and differential diagnosis of ruptured aneurysms 
of the sinus of Valsalva [8]. MRI, contrast aortography, 
and CT have been used as supplemental or confirma-
tory tests. Magnetic resonance imaging with multiplanar 
sequencing is useful for evaluating intracardiac shunts in 
ruptured SVA.Cardiac catheterization should be used to 
confirm the diagnosis of the SVA, to evaluate the hemo-
dynamic significance of the rupture, associated cardiac 
anomalies and, perhaps most importantly, to define coro-
nary anatomy.

The life expectancy of patients with successful SVA repair 
is close to that of healthy people, with a 10-year survival rate 
of 90–95% [9]. The need for intervention in SVA is contro-
versial. For a unruptured SVA, concurrent factors should 
be considered before repair. Intervention is required for 
outflow tract obstruction, arrhythmia, or infection. Surgi-
cal intervention is recommended for a ruptured SVA or an 
SVA with associated intracardiac abnormalities such as ven-
tricular septal defect or significant aortic valve regurgitation. 
Surgical repair should also be considered for an unruptured 
but symptomatic or growing SVA [5–10].

Conclusion
SVA is a rare congenital or acquired cardiac defect that 
has been increasingly diagnosed due to improved imag-
ing techniques. Surgical repair is indicated for ruptured 
or symptomatic SVA.
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