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Abstract 
Sinus of Valsalva Aneurysm (SOVA) arises from an abnormal dilation of the 
aortic root, leading to enlargement between the aortic annulus and the sino-
tubular junction. Although often presenting without symptoms, these aneu-
rysms bear the potential for life-threatening complications, primarily from 
the looming risk of rupture. We present the case of a 42-year-old Malay gen-
tleman with a history of bilateral pedal edema and dyspnea on exertion who 
was diagnosed with a ruptured sinus of Valsalva aneurysm. The patient un-
derwent successful surgical repair of the aneurysm, leading to symptomatic 
improvement and favorable outcomes. This case highlights the importance of 
early diagnosis and prompt surgical intervention in managing this uncom-
mon condition. 
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1. Introduction 

Sinus of Valsalva Aneurysm (SOVA) is an enlargement of the aortic root area 
between the aortic valve annulus and the sinotubular ridge. It occurs due to the 
weakening of the elastic lamina at the junction of the aortic media and the an-
nulus fibrosis [1]. It is a congenital or acquired cardiac defect that is present in 
roughly 0.09% [1] of the general population and often presents as an incidental 
finding during cardiac imaging [2]. Ruptured SOVA is the most feared compli-
cation and occurs in 34% of patients [3]. The predominant fistula was from the 
right sinus of Valsalva to the right ventricle. These can lead to various clinical 
presentations and potentially life-threatening complications. Surgery is the treat-
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ment of choice for ruptured SOVA [3]. We present a case of a patient with a rup-
tured sinus of Valsalva aneurysm, diagnosed by echocardiogram and successfully 
managed surgically. 

2. Case Presentation 

A 42-year-old Malay gentleman presented to the cardiothoracic clinic with a 
history of bilateral pedal edema and dyspnea on exertion for the past 6 months. 
He is an ex-smoker, neither diabetic nor hypertensive, and has no history of con-
genital heart disease. Vital signs were stable, and as follows, blood pressure was 
91/52mmHg with a heart rate of 74 bpm. He is afebrile, with a body mass index 
of 25.5. A physical examination revealed a grade 3 systolic murmur in the pul-
monary area.  

The electrocardiogram showed a normal sinus rhythm. The chest X-ray re-
vealed cardiomegaly with a clear lung field (Figure 1). Hemoglobin was 13.6. A 
Transthoracic Echocardiogram (TTE) showed a dilated left ventricle with mildly 
depressed left ventricular function (LVEF~47%), a dilated right atrium and right 
ventricle, and a ruptured SOVA of the Right Coronary Cusp (RCC) into the Right 
Atrium (RA) with a defect size of 0.7 - 0.8 cm. We noted a trileaflet aortic valve 
with no aortic regurgitation. No atrial or ventricular septal defects were present 
in the association. We completed all investigations within a month after his first 
clinic visit. 

The patient underwent elective admission for surgical repair of the ruptured 
sinus of Valsalva the following month. The Transesophageal Echocardiogram 
(TEE) clearly showed an aneurysm from the RCC that ruptured into the right 
atrium, creating an aorto-right atrial fistula (Figure 2 and Figure 3). The sur-
gical team resected the fistulous tract and performed PTFE patch closure of the  

 

 
Figure 1. CXR showed dilated right heart border, cardiomegaly. 
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Figure 2. 2D TOE mid esophageal 4 chamber view after induction, dilated right atrium, 
and right ventricle with slight septal deviation to the left with abnormal jet into right atrium 
near tricuspid valve. 

 

 
Figure 3. 2D TOE ME short axis view after induction, clear communication between the 
sinus of RCC to RA. 

 
RSOV from both sides intraoperatively. The resolution of the left-to-right shunt 
was demonstrated by intra-operative TEE (Figure 4). The patient tolerated the 
procedure well and was discharged after 7 days of admission. During his outpa-
tient follow-up after 3 months, he indicated the absence of a failure symptom. 
Repeat transthoracic echocardiography confirmed a successful repair. 

3. Discussions 

Sinus of Valsalva aneurysm is a rare clinical entity caused by abnormal dilatation 
of the aortic root located between the aortic valve annulus and the sinotubular junc-
tion [1] [2]. The estimated prevalence of SOV stands at 0.09% of the population [1],  
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Figure 4. 2D transesophageal echo short axis view during coming off bypass after surgical 
repair, closed communication of right aortic sinus to right atrium, no abnormal color 
flow. 

 
with a predilection for men, particularly of Asian descent [4] [5]. SOVAs usually 
affect the sinus of the Right Coronary Cusp (RCC), followed by the Non-Coronary 
Cusp (NCC), and finally the Left Coronary Cusp (LCC). 

SOVA can be either congenital or acquired. Congenital SOVA is commonly 
associated with Marfan’s syndrome or associated with cardiac anomalies, includ-
ing VSD, bicuspid aortic valve, coarctation of the aorta, patent ductal arteriosus 
and tricuspid regurgitation. Acquired forms have been associated with connec-
tive tissue disease, endocarditis, syphilis and tuberculosis, chest trauma, vascu-
litis, iatrogenic injury during surgery or secondary to atherosclerosis [2]. 

Non-ruptured SOVA is usually asymptomatic. However, it can also manifest as 
atrial fibrillation or a complete heart block. Non-ruptured SOVA can also cause 
coronary ostia occlusion which frequently presents with acute coronary syn-
drome or cause a significant aortic regurgitation in 30% to 50% [1] of cases. 

Ruptured SOVA with fistula tract formation is a complication that can lead to 
progressive cardiac failure [6] [7]. Rupture of the right and noncoronary sinuses 
results in communication between the aorta and either the right atrium or the 
right ventricular outflow tract, which can lead to right ventricular overload and 
right-sided heart failure [6]. This patient presented with heart failure symptoms 
as his RCC SOVA ruptured into the right atrium. Considering the absence of a 
physical examination pointing towards a connective tissue disorder, along with a 
negative family history, most likely the patient’s aneurysm was congenital. 

Several imaging techniques can be employed for diagnosing a SOVA, with or 
without rupture. The initial imaging methods have been transthoracic and tran-
sesophageal echocardiograms. In the scenario of a ruptured SOVA, echocardio-
graphic assessment utilizing color Doppler reveals continuous flow throughout 
both systole and diastole, given the aorta’s high-pressure nature [2]. TOE pre-
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cisely defines the location, size, morphology, associated lesions and complica-
tions of the defect [8]. Additional or confirming tests have included magnetic 
resonance imaging, contrast aortography, and Multi-Slice Computed Tomogra-
phy (MSCT). Magnetic resonance imaging, particularly with multiplanar sequenc-
ing, has enabled the assessment of intracardiac shunts in ruptured SOVAs [2]. 

The unknown natural progression of asymptomatic, unruptured SOVA makes 
its optimal management unclear [9]. Ruptured SOVA requires early surgical in-
tervention since median survival is 3.9 years if left untreated [10]. Death often 
results from congestive heart failure. Historically, surgical intervention has been 
the standard approach for dealing with ruptured SOVAs. However, numerous 
recent studies have highlighted favorable clinical results through the utilization 
of transcatheter closure devices, such as septal occluder devices, ductal occluder 
or Amplatzer vascular plugs offering surgical alternatives but large clinical trials 
with long-term follow-up are lacking [11] [12] [13]. The optimal decision re-
garding whether to pursue surgical or percutaneous intervention is best made by 
a multidisciplinary team, considering factors such as the nature and location of 
the defect, along with the expertise of the involved cardiac surgeon and interven-
tional cardiologist [7]. Our patient was managed surgically and the outcome was 
good. This case underscores the importance of early recognition of ruptured SOVA 
and swift surgical management in addressing this uncommon yet impactful con-
dition. 

4. Conclusion 

To sum up, while the rupture of a sinus of Valsalva aneurysm is uncommon, it 
should be considered when a patient presents with failure symptoms like breath-
lessness, chest pain, and palpitations. Echocardiography is among the imaging 
methods that can be employed to validate the diagnosis. It is recommended to 
promptly intervene in cases of ruptured SOVA before symptoms worsen and 
complications arise. 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this pa-
per. 

References 
[1] Bass, D. and Tivakaran, V.S. (2023) Sinus of Valsalva Aneurysm. In: StatPearls, Stat-

Pearls Publishing, Treasure Island, FL.  
https://www.ncbi.nlm.nih.gov/books/NBK448198/  

[2] Weinreich, M., Yu, P.-J. and Trost, B. (2015) Sinus of Valsalva Aneurysms: Review of 
the Literature and an Update on Management. Clinical Cardiology, 38, 185-189.  
https://doi.org/10.1002/clc.22359  

[3] Moustafa, S., Mookadam, F., Cooper, L., Adam, G., Zehr, K., Stulak, J., et al. (2007) Si-
nus of Valsalva Aneurysms—47 Years of a Single Center Experience and Systematic 
Overview of Published Reports. The American Journal of Cardiology, 99, 1159-1164.  

https://doi.org/10.4236/wjcs.2024.141001
https://www.ncbi.nlm.nih.gov/books/NBK448198/
https://doi.org/10.1002/clc.22359


S. Z. M. Zahari, R. Hassan 
 

 

DOI: 10.4236/wjcs.2024.141001 6 World Journal of Cardiovascular Surgery 
 

https://doi.org/10.1016/j.amjcard.2006.11.047  

[4] Hope, J. (Ed.) (1839) A Treatise on the Disease of the Heart and Great Vessels. 3rd 
Edition, Lea and Blanchard, Philadelphia, PA, 466-471. 

[5] Feldman, D.N. and Roman, M.J. (2006) Aneurysms of the Sinuses of Valsalva. Cardi-
ology, 106, 73-81. https://doi.org/10.1159/000092635  

[6] Vural, K.M., Şener, E., Taşdemir, O. and Bayazit, K. (2001) Approach to Sinus of Val-
salva Aneurysms: A Review of 53 Cases. European Journal of Cardio-Thoracic Sur-
gery, 20, 71-76. https://doi.org/10.1016/S1010-7940(01)00758-8  

[7] Matta, A., Nagabandi, A.K. and Bande, D. (2020) A Short Case Report on Ruptured 
Sinus of Valsalva Aneurysm. Cureus, 12, e10263.  
https://doi.org/10.7759/cureus.10263  

[8] Hirapur, I., Veeranna, R.M. and Agrawal, N. (2014) Classical Windsock Deformity 
of Ruptured Sinus of Valsalva: An Unusual Appearance on Transthoracic Echocardi-
ography. BMJ Case Reports, 2014, bcr2014204493.  
https://doi.org/10.1136/bcr-2014-204493  

[9] Takach, T.J., Reul, G.J., Duncan, J.M., Cooley, D.A., Livesay, J.J., Ott, D.A. and Fra-
zier, O.H. (1999) Sinus of Valsalva Aneurysm or Fistula: Management and Outcome. 
The Annals of Thoracic Surgery, 68, 1573-1577.  
https://doi.org/10.1016/S0003-4975(99)01045-0  

[10] Sawyers, J.L., Adams, J.E. and Scott Jr., H.W. (1957) Surgical Treatment for Aneu-
rysms of the Aortic Sinuses with Aorticoatrial Fistula. Surgery, 41, 26-42.  

[11] Kerkar, P.G., Lanjewar, C.P., Mishra, N., Nyayadhish, P. and Mammen, I. (2010) 
Transcatheter Closure of Ruptured Sinus of Valsalva Aneurysm Using the Amplatzer 
Duct Occluder: Immediate Results and Mid-Term Follow-Up. European Heart Jour-
nal, 31, 2881-2887. https://doi.org/10.1093/eurheartj/ehq323  

[12] Abidin, N., Clarke, B. and Khattar, R.S. (2005) Percutaenous Closure of Ruptured Si-
nus of Valsalva Aneurysm Using an Amplatzer Occluder Device. Heart, 91, 244.  
https://doi.org/10.1136/hrt.2004.041046  

[13] Tong, S., Zhong, L., Liu, J., et al. (2014) The Immediate and Follow-Up Results of 
Transcatheter Occlusion of the Ruptured Sinus of Valsalva Aneurysm with Duct 
Occluder. The Journal of Invasive Cardiology, 26, 55-59. 

 
 

https://doi.org/10.4236/wjcs.2024.141001
https://doi.org/10.1016/j.amjcard.2006.11.047
https://doi.org/10.1159/000092635
https://doi.org/10.1016/S1010-7940(01)00758-8
https://doi.org/10.7759/cureus.10263
https://doi.org/10.1136/bcr-2014-204493
https://doi.org/10.1016/S0003-4975(99)01045-0
https://doi.org/10.1093/eurheartj/ehq323
https://doi.org/10.1136/hrt.2004.041046

	Unusual Presentation of Heart Failure Secondary to Ruptured Aneurysmal Sinus of Valsalva: A Case Report
	Abstract
	Keywords
	1. Introduction
	2. Case Presentation
	3. Discussions
	4. Conclusion
	Conflicts of Interest
	References

