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ABSTRACT 

The rupture of sinus of Valsalva aneurysm (SVA) into the 
pericardial cavity is extremely rare and fatal. A 52-year-old 
man presented with an abrupt onset of chest pain and diz-
ziness. An echocardiography and a computed tomographic 
angiography revealed a giant aneurysm of the noncoronary 
sinus (NCS) (maximum, 70 mm) and pericardial effusion in 
favor of tamponade with a moderate degree of aortic insuf-
ficiency. On the way to the operating room, he suffered car-
diac arrest, and extracorporeal cardiopulmonary resuscitation 
(ECPR) was initiated immediately. While he was prepared 
for surgery, the patient was supported by extracorporeal life 
support (ECLS) until cardiopulmonary bypass (CPB) was 
initiated. The sinus defect was reconstructed using a Dacron 
patch, followed by resection of the aneurysm. ECLS and CPB 
were discontinued successfully in the operating room. This 
study reports a case of an extracardiac rupture of SVA and the 
successful completion of surgery following ECPR.

INTRODUCTION 

A sinus of Valsalva aneurysm (SVA) is defined as a significant 
dilatation of the aortic wall located between the aortic valve 
and the sinotubular junction. Ruptured SVA is a rare disease 
that comprises 0.96% of all cardiac surgeries [Chu 1990]. The 
rupture into the pericardial cavity is exceptional and comprises 
only 1% of ruptured SVA cases [Ott 2006]. This study reports 
a very rare case of an extracardiac rupture of SVA and the suc-
cessful completion of surgery following extracorporeal cardio-
pulmonary resuscitation (ECPR).

CASE REPORT

A 52-year-old man with a personal history of bronchial 
asthma presented at the emergency room complaining of 

chest pain. The pain had suddenly developed 2 hours prior. 
Upon his arrival in the emergency room, his arterial blood 
pressure was 70/40 mmHg and his heart rate was 70 beats/
minute. He was conscious and oriented, but complained of 
dizziness and nausea. A transthoracic echocardiography 
(TTE) documented SVA, a moderate degree of aortic regur-
gitation, and a pericardial effusion in favor of tamponade. 
Given these findings, a transesophageal echocardiography 
(TEE) and computed tomographic angiography (CTA) were 
carried out. They showed a giant aneurysm of the noncoro-
nary sinus (NCS) (maximum, 70 mm) that led to a marked 
compression of the right atrium (Figure 1).

Emergency surgery was scheduled. However, the patient 
arrested upon transfer to the operating room and required 
cardiopulmonary resuscitation (CPR). During CPR, extracor-
poreal life support (ECLS) was instituted via the left femoral 
artery and vein. The time interval from cardiac arrest to start 
of ECLS was approximately 15 minutes.  

The patient was prepared for surgery while he was sup-
ported by ECLS. The procedure was done via a median ster-
notomy with a cardiopulmonary bypass (CPB). During the pro-
cedure, the surgeon encountered pericardium that was full of 
blood and fresh clots. Active bleeding from the perforated NCS 
aneurysm was also observed. Following cardioplegic arrest, the 
SVA and ascending aorta were opened. A large sinus defect (3 
× 3 cm) was located at the level of the giant NCS and its lower 
margin was noncoronary annulus (NCA). All of the aortic valve 
leaflets were intact but the noncoronary leaflet was prolapsed 
because there was no structure to support the NCA. A Dacron 
graft was sutured along the sinus defect involving NCA in its 
lower margin through an incision in the aneurysm and ascend-
ing aorta (Figure 2). After reconstruction of the defect, most 

The Heart Surgery Forum #2018-2325
22 (4), 2019 [Epub July 2019]
doi: 10.1532/hsf.2325

Surgery following Extracorporeal Cardiopulmonary Resuscitation in a Patient 
with an Extracardiac Rupture of Valsalva Sinus Aneurysm 

Jin Hong Wi, MD1, Jeong-Sook Seo, MD2

1Department of Thoracic and Cardiovascular Surgery and 2Division of Cardiology, Department of Internal Medicine, Busan Paik 
Hospital, Inje University College of Medicine, Busan, South Korea

Received November 26, 2018; accepted April 4, 2019. 

Correspondence: Jin Hong Wi, Department of Thoracic and Cardiovascular 
Surgery, Busan Paik Hospital, Inje University College of Medicine, 75 Bokji-ro, 
Busanjin-gu, Busan 614-735 Korea; 82 51 890 6834; fax: 82 51 891 1297 
(e-mail: wiccy@hanmail.net).

Online address: http://journal.hsforum.com

Figure 1. Preoperative imaging. (A) transesophageal echocardiography 
and (B) computed tomographic angiography (CTA) showing a giant an-
eurysm of the noncoronary sinus, leading to a marked compression of 
the right atrium.
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of the aneurysm was resected, and the remnant portion of the 
aneurysm wall was approximated to cover the Dacron graft. 
The patient tolerated the procedure well and was discontinued 
from CPB and ECLS successfully at the end of procedure. 

The patient made a full neurologic recovery and was dis-
charged from the hospital after 12 days without any complica-
tions. A postoperative CTA showed an intact patch without 
aneurysm (Figure 3) and there was mild aortic insufficiency 
on postoperative TTE. At his last examination, two years after 
his surgery, the patient was in a good physical condition. 

DISCUSSION

The incidence rate of SVA is low, accounting for 0.15–
1.5% of all cardiac surgeries [Ott 2006]. It generally affects 
the right sinus of Valsalva (94% of cases) and the NCS (5%); 
it rarely affects the left coronary sinus (1%) [Ott 2006]. At the 
initial diagnosis, a rupture is found in 50–80% of patients with 
an SVA [Au 1998]. The majority of ruptures are in the cardiac 
chambers, resulting in aortocardiac fistulas. It occurs most 
frequently at the right ventricle followed by the right atrium, 
the left ventricle, and rarely the pericardium [Wang 2007]. 
Several cases of ruptured SVA into the pericardium have 
been reported, but few of the patients survived [Davarpasand 
2014]. When cardiac arrest occurs, ECPR can be useful as it 
has a survival benefit over conventional CPR in patients with 
in-hospital cardiac arrest [Chen 2008]. This is the first report 
of a ruptured SVA into the pericardial cavity that was success-
fully managed by surgery following ECPR. 

TEE is the diagnostic tool of choice. Associated with 
color Doppler, it precisely defines the location, morphol-
ogy, size, associated lesions, and complications of the defect 
[Wang 2007]. Computed tomography demonstrates excel-
lent anatomical depiction of the SVA and surrounding 
structures, identifies the ruptured SVA by depicting a jet 

of contrast materials, and provides a comprehensive cardiac 
evaluation [Fathala 2012]. In the present case, we identified 
the patient’s condition via echocardiography and CTA not 
only immediately but also exactly.

Extracardiac rupture of the SVA is extremely rare and pro-
duces hemodynamic instability due to cardiac tamponade. 
Thus, immediate diagnosis and emergency treatment are man-
datory. ECLS and ECPR are advisable to save these patients.
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Figure 2. Intraoperative photograph. The sinus of Valsalva aneurysm and 
ascending aorta were opened. A large sinus defect (3 × 3 cm) was closed 
with a Dacron graft via the incision of the aneurysm and ascending aorta.

Figure 3. Postoperative imaging. The CTA showed that the repaired 
sinus of Valsalva was normal in size.


