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Surgical Repair of a Ruptured Sinus of Valsalva Aneurysm Draining into 
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Abstract
Ruptured sinus of Valsalva aneurysm is an uncommon cardiac defect that can be a life-threatening condition, which may lead to serious left-
to-right shunting and progressive heart failure unless treated early. The clinical presentation varies depending on the location and size of the 
rupture and may delay diagnosis. In this report, a case of a 23-year-old female patient who has progressive dyspnea was presented, and the 
diagnosis of a ruptured sinus of Valsalva aneurysm originating from the non-coronary sinus and forming an aorto-atrial fistulous communication 
with the right atrium was made. Transthoracic echocardiography demonstrated severe pulmonary hypertension and tricuspid regurgitation. The 
patient was operated on successfully with cardiopulmonary bypass and an uneventful postoperative course. Early surgical intervention led to 
significant symptomatic improvement and a positive clinical outcome. The case highlights the importance of a high index of suspicion for 
ruptured sinus of Valsalva aneurysm in young patients complaining of unexplained dyspnea and with indicators of right-sided heart failure. 
Early echocardiographic evaluation and timely surgical referral remain the main determinants of excellent outcomes.
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INTRODUCTION
Sinus of Valsalva aneurysm (SVA) is an uncommon 
cardiac defect characterized by localized dilation of 
the aortic sinus, caused by structural weakness at the 
border of the aortic media and annulus fibrosus [1]. It 
is mainly a congenital condition, although it could also 
be acquired secondary to infective endocarditis, trauma, 
connective tissue disorders, or degenerative alteration 
of the aortic wall [2]. Though unruptured SVAs can be 
clinically silent over long periods of time, rupture may 
cause sudden left-to-right shunting, acute overload of 
the heart volume, and rapid heart failure.
The most common rupture is that of the right coronary 
sinus communicating with the right atrial space or 
right ventricle. The non-coronary sinus rupture is less 
common, and rupture of the left coronary sinus is 
extremely uncommon [3]. The clinical manifestation is 
very diverse, including exertional dyspnea and persistent 
cardiac murmur to cardiogenic shock and sudden 
death, depending on the size, location of rupture, and 
hemodynamic load [4]. The main diagnostic modality is 
transthoracic echocardiography, which, in most cases, 
can reveal the characteristic appearance of the ruptured 
aneurysm, known as the windsock. In some instances, 
further anatomic detail may be necessary, which can be 
provided by transesophageal echocardiography [5].
Surgery is the ultimate cure for ruptured SVA, as it is 
associated with both short- and long-term positive 
outcomes when performed timely [6]. There is thus 

a need to identify and treat at an early age to avoid 
irreversible cardiac dysfunction and fatal complications. 
The current report presents a case of ruptured sinus 
of Valsalva aneurysm draining into the right atrium in 
a young woman patient, who has been treated using 
surgical repair, and the case puts in perspective important 
diagnostic and treatment considerations that can be used 
in clinical practice.

CASE PRESENTATION
A 23-year-old woman presented in the Department of 
Cardiac Surgery, King Edward Medical University 
/ Mayo Hospital, Lahore, with progressive dyspnea 
on exertion, which had progressed over a period of 
about eleven months. The patient denied chest pain, 
palpitations, syncope, fever, intravenous drug use, or 
any known congenital heart disease. They did not report 
any structural cardiac abnormalities in family history.
At admission, the patient was in no acute distress, with 
a blood pressure of 110/70 mmHg and a heart rate of 
74–85 bpm. A physical exam showed a continuous 
systolic–diastolic murmur of the left sternal border and 
an accentuated second heart sound at the pulmonary area. 
The right-sided heart failure was the cause, as jugular 
venous pressure was slightly elevated, and abdominal 
examination showed hepatomegaly.
Initial lab studies showed elevated liver enzymes: 569 
U/L for alanine aminotransferase (ALT) and 581 U/L 
for aspartate aminotransferase (AST). These elevated 
liver enzymes were considered secondary to hepatic 
congestion resulting from right-sided heart failure. 
C-reactive protein level was 18.3 mg/L. There was no 
protein leakage, as evidenced by normal renal function 
parameters, including serum creatinine (1.0 mg/dL). 
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Arterial oxygen saturation was 99.7% on room air. The 
BSA was calculated as 1.24 m2.
ECG showed sinus rhythm and incomplete right bundle 
block. Chest radiography showed good lung fields without 
cardiomegaly. Despite echocardiographic evidence of 
right atrial and right ventricular dilation, cardiomegaly 
was not prominent on chest radiography, possibly 
reflecting early chamber enlargement. Transthoracic 
echocardiography showed that there was a dilated 
right atrium and right ventricle with an estimated right 
ventricular systolic pressure of 76mmHg (Fig. 1), which 
was in line with severe pulmonary hypertension. It was 
determined to be a ruptured sinus of Valsalva aneurysm 
that has its origin at the non-coronary sinus, thus creating 
a continuous aorto-atrial fistulous communication with a 
large left-to-right shunt. The related results were severe 
tricuspid regurgitation and mild mitral regurgitation, 
provided that the left ventricular systolic function 
remained intact.

Fig. (1): Transthoracic echocardiography demonstrating a ruptured 
sinus of Valsalva aneurysm originating from the non-coronary 
sinus with fistulous communication into the right atrium. The 
arrow indicates the aneurysmal windsock structure and turbulent 
left-to-right shunting from the aorta into the right atrium.

Since the lesion was hemodynamically relevant and 
right-sided volume overload was proven, surgery was 
indicated. Early surgical repair was recommended due 
to the presence of significant left-to-right shunting, 
right-sided chamber dilation, and severe pulmonary 
hypertension. The patient underwent median sternotomy 
under general anesthesia. Aortic cannulation with a 
22-Fr aortic cannula and bicaval venous cannulation 
were used to establish the cardiopulmonary bypass. 
The aortic cross-clamp was 81 minutes, and the total 
cardiopulmonary bypass was 116 minutes. It was under 
moderate hypothermia that cold Del Nido microplegia 
was used to cause myocardial arrest. Bypass arterial 
pressure was kept at about 70 mmHg. Intraoperative urine 
output was 900 mL, and the activated clotting time was 
564 seconds. During the operation, the ruptured sinus 
of Valsalva aneurysm originating from the non-coronary 
sinus and communicating with the right atrium was 
clearly identified. The fistulous tract was approached 
through a right atriotomy, which allowed direct 
visualization of the communication between the non-
coronary sinus and the right atrium. The defect measured 
approximately 6–8 mm in diameter and demonstrated 
a windsock-like morphology. Due to the relatively 
small size of the fistulous opening and the presence 
of adequate surrounding tissue, direct suture closure 
using pledgeted polypropylene sutures was performed. 
Patch repair was not required because direct closure 
provided a secure repair while preserving the integrity 
of the aortic valve structures (Figs. 2 and 3). The patient 
was discharged after cardiopulmonary bypass repair 
without inotropic support and was transferred to the 
intensive care unit to observe the postoperative period. 
At follow-up evaluation, the patient reported significant 
symptomatic improvement with no evidence of residual 
shunt on echocardiography. At three-month follow-up, 
transthoracic echocardiography demonstrated no 

Fig. (2): Intraoperative view of the ruptured sinus of Valsalva 
aneurysm. (A) Arrow indicating the fistulous opening between the 
non-coronary sinus and the right atrium. (B) Surgical exposure of the 
fistulous tract during cardiopulmonary bypass prior to repair.

Fig. (3): Intraoperative view after surgical repair showing successful 
closure of the fistulous communication and preservation of the aortic 
valve structures.
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residual shunt and a significant reduction in pulmonary 
artery pressure. The estimated right ventricular systolic 
pressure decreased from 76 mmHg preoperatively 
to 38 mmHg, indicating substantial improvement in 
pulmonary hypertension following surgical repair.
The postoperative course was uneventful. The patient was 
hemodynamically stable; the patient was successfully 
extubated and showed slow clinical improvement. She 
moved out of the intensive care unit after four days and 
out of the hospital on postoperative day eight after close 
observation, with her symptoms showing significant 
improvement and no significant complications. This 
report describes the successful surgical repair of a 
ruptured non-coronary sinus of Valsalva aneurysm 
draining into the right atrium in a young female patient 
and highlights important diagnostic and surgical 
considerations (Table 1).
Table 1: Preoperative clinical and laboratory findings.

Parameter Value
Blood pressure 110/70 mmHg

Heart rate 74–85 bpm
ALT 569 U/L
AST 581 U/L
CRP 18.3 mg/L

Creatinine 1.0 mg/dL
RVSP 76 mmHg

Oxygen saturation 99.7%
BSA 1.24 m²

DISCUSSION
SVA is a rare cardiac defect, which is mostly of a 
congenital nature, and is caused by focal weakness of the 
junction between the aortic media and annulus fibrosus. 
Even though the incidence among the general population 
is low, the reported incidence of SVAs is higher in Asian 
groups and distinctly predominant in males [7]. SV 
rupture is a life-threatening event as it suddenly develops 
a left-to-right shunt and causes volume overload, 
pulmonary hypertension, and progressive heart failure 
unless it is addressed immediately.
In the present case, the aneurysm originated from the 
non-coronary sinus and ruptured into the right atrium, 
creating a continuous aorto-atrial shunt. This resulted in 
right atrial and right ventricular volume overload, severe 
pulmonary hypertension, and symptoms of progressive 
dyspnea. Such cases can be challenging to diagnose 
early because the symptoms may initially mimic other 
causes of right-sided heart failure.
Clinical presentation and hemodynamic outcomes 
depend on the anatomical origin and place of rupture. 

Rupture is most often caused by the right coronary 
sinus into the right ventricle, and rupture by the non-
coronary sinus into the right atrium, which is the case 
in the current scenario, is not that often reported [8]. 
This aortic-atrial fistula results in persistent shunting 
throughout the cardiac cycle. Usually, it causes a 
continuous murmur, cardiac right-sided congestive 
heart failure manifested by hepatomegaly and raised 
liver enzymes due to the congestion of the liver [9]. 
Elevated liver enzymes in this patient were likely 
secondary to hepatic congestion caused by increased 
right-sided cardiac pressures.
Ruptured SVA diagnosis is still pegged on 
echocardiography. Transthoracic echocardiography 
generally shows right-sided chamber enlargement and 
increased pulmonary artery pressures and, compared 
with transesophageal echocardiography, provides 
better anatomical boundaries when needed [10]. 
Echocardiographic results of the patient in the current 
study, including severe cases of pulmonary hypertension, 
right atria and ventricular dilatation, and persistence of 
aorto-atrial shunting, were clearly in line with those of 
the previous diagnostic characteristics [11]. Although 
transoesophageal echocardiography (TEE), computed 
tomography angiography, and right heart catheterization 
are useful adjuncts in the evaluation of ruptured sinus of 
Valsalva aneurysm, transthoracic echocardiography in 
this case clearly demonstrated the aneurysmal origin, the 
fistulous communication with the right atrium, and the 
associated hemodynamic consequences. The imaging 
findings were sufficient for surgical planning; therefore, 
additional imaging modalities were not considered 
necessary before surgery. Right heart catheterization and 
hemodynamic measurements, such as Qp/Qs ratio and 
pulmonary vascular resistance, were not performed due 
to the clear echocardiographic diagnosis and the need for 
prompt surgical intervention. The absence of invasive 
hemodynamic measurements represents a limitation of 
this report. 
The surgery is considered the best treatment for 
ruptured SVA and is associated with excellent long- and 
short-term results [12]. Operative intervention includes 
direct closure of the fistulous tract, patch repair of 
the fistulous tract, including or without aortotomy, 
based on the size and the location of the defect. The 
fistulous communication was closed using a direct 
suturing technique without the need for patch repair. 
It is also important to note that preservation of aortic 
valve integrity is a critical decision, as postoperative 
aortic regurgitation is a significant factor in long-
term prognosis [13]. In the current case, the surgical 
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repair was successfully performed with close attention 
to hemostasis and preservation of the surrounding 
valvular structures, resulting in a smooth postoperative 
course.
Late treatment of ruptured SVA has been linked to 
bad results, such as irreversible pulmonary vascular 
disease, refractory heart failure, and high mortality 
rates [14]. Pulmonary hypertension has been reported 
to be reversible with early surgical management despite 
pulmonary hypertension and has been found to improve 
functional status [15]. The positive response in this 
patient confirms other data indicating the importance of 
surgery after diagnosis.
The present case highlights several clinically relevant 
features. Rupture of the non-coronary sinus draining 
into the right atrium is less frequently reported 
compared with rupture of the right coronary sinus into 
the right ventricle. The presence of severe pulmonary 
hypertension in a young female patient illustrates the 
significant hemodynamic burden that may develop even 
with relatively gradual symptom progression. Early 
surgical intervention in this case likely contributed 
to the reversibility of pulmonary hypertension, as 
demonstrated by the postoperative reduction in right 
ventricular systolic pressure. This observation reinforces 
the importance of prompt diagnosis and timely surgical 
referral to prevent irreversible pulmonary vascular 
changes.
The case serves as a reminder of the relevance of having 
a high index of suspicion of ruptured SVA in patients 
who appear in the ED with dyspnea of unexplained 
origin and with evidence of right-sided heart failure. 
Echocardiographic screening at an early stage and 
prompt referral to surgery are critical for an optimal 
outcome in this infrequent, but potentially lethal 
condition. Hemodynamic measurements, such as the 
Qp/Qs ratio and pulmonary vascular resistance, were 
not obtained because right heart catheterization was not 
performed.

CONCLUSION
Ruptured sinus of Valsalva aneurysm is an uncommon 
but potentially life-threatening cardiac condition that 
slow signs of right-sided heart failure can characterize. 
Without delay, surgical intervention, echocardiographic 
evaluation, and hemodynamic deterioration should 
be recognized and prevented. Early surgical repair 
provides excellent clinical outcomes despite pulmonary 
hypertension when performed in early life. The case 
highlights the need to diagnose and treat early to achieve 
a good clinical outcome.
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