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Introduction

Aneurysmof the sinus of Valsalva is a rare cardiac abnormality
occurring in between 0.09 and 0.15% of cases, and accounts for
up to 3.5% of all congenital cardiac anomalies. This type of
aneurysm is typically congenital and may be associated with
heart defects. It concerns a lack of continuity between the
aortic media and aortic annulus leading to subsequent weak-
ening, avulsion, and aneurysmal formation. It is sometimes
associated with Marfan’s or Loeys–Dietz syndrome but may
also result from Ehlers–Danlos syndrome, atherosclerosis,
syphilis, cystic medial necrosis, chest injury, or infective
endocarditis. There is a male to female predominance of 4:1,
with the highest incidence in Asian populations.1 Unruptured
sinus of Valsalva aneurysm is usually asymptomatic and rarely
presents as right ventricular outflow obstruction, myocardial
infarction as a result of coronary artery compression, conduc-
tion disturbances, or endocarditis.2 However, a ruptured an-
eurysm typically leads to an aortocardiac shunt and
progressively worsening heart failure. Sinus of Valsalva’s

aneurysms has been reported as the presumed source of
embolism in only six cases.2–7 Herein, we report a patient
with the rupture of the right sinus of Valsalva into the right
atrium and concurrent pulmonary thromboembolism.

Case Presentation

A 29-year-old man with no significant past medical history
complaining of sudden onset dyspnea was admitted through
the emergency department. His physical examination was sig-
nificant for a 4þ/6þ systolic–diastolic heart murmur, elevated
jugular venouspressure, andþ/4þ ankle swelling.His admission
electrocardiogramshoweda sinus rhythmwithaheart rateof90
bpm,andserumanalysis showedD-dimerandTypeBNatriuretic
peptide concentrations of 3,000 ng/mL and 1,700 ng/mL, respec-
tively.Heunderwentachestcomputedtomographyangiography
that showed absent opacification of the segmental artery to the
right lower lobe filling (►Fig. 1) confirming a pulmonary
embolism. Due to these abnormal findings, the patient under-
went a transthoracic echocardiogram, which revealed a shunt
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between the aorta and right atrium (►Fig. 2). The lower limb
venous Doppler was negative for thrombosis. Evaluation for
coagulationdisorderswas negative. Thepatientdenied any signs
or symptomsof cardiac ischemia or other embolic complications
such as stroke. During thehospital stay, hedeveloped acute renal
failure due to the difficult management of high output heart

failurecausedbyaorticfistula.Heunderwenthemodialysis three
times,which improved renal function. Subsequently, the patient
underwent surgical repair (►Fig. 3) with a bovine pericardium
patch using extracorporeal circulation without any complica-
tions during or after the procedure. The patient was discharged
1 week after surgery. Postoperative echocardiography showed a
mild shunt from the sinus of Valsalva to the right atrium and
moderate pericardial effusion without hemodynamic compro-
mise. Valsalva sinus biopsy of the ruptured aorta revealed areas
of myxoid degeneration in the vascular wall.

Discussion

Aneurysmal dilatation of the sinus of Valsalva is a rare
condition due to dysplasia of the vascular media. It is a rare
cardiac anomaly that may be either acquired or congeni-
tal.8 The congenital form of the disorder arises from the
absence of continuity between the aorta and annulus
fibrosus.9 In this case, biopsy of the ruptured aorta
revealed areas of myxoid degeneration in the vascular
wall. Most likely, the artery wall was fragile due to the
congenital anomaly in its formation. The most common
anatomic location is from the right sinus of Valsalva into
the right atrium.

Aneurysms of the sinus of Valsalva are usually diagnosed
as incidental findings or systematically after an acute rup-
ture into an adjacent cardiac structure.10 There have also
been cases of right ventricular outflow obstruction,

Fig. 1 Chest computed tomography angiography demonstrating
filling failure in the segmental artery of the right lower lobe (red
circle).

Fig. 2 (A-C) Transthoracic echocardiogram showing the aortic shunt to the right heart chambers; (D) the ruptured sinus of Valsalva aneurysm.
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conduction disturbances, and endocarditis associated with
this anomaly.

Embolic events associated with unruptured sinus of Val-
salva aneurysms are extremely rare.11 A review of the
literature revealed six cases of unruptured sinus of Valsalva
aneurysms presenting with embolization (four cases with
cerebral embolism, onewith peripheral arterial emboli,7 and
onewith renal infarction6).We found no reports of embolism
in patients with ruptured sinus of Valsalva aneurysms before
surgery. Before rupture, aneurysms of the sinus of Valsalva
may present with thrombus originating in the aneurysmal
sac.10 An abnormal vortex flow in the sinus of Valsalva
aneurysm may contribute to thrombus formation. Since
the vortex flow tends to preserve the kinetic energy of the
bloodstream, the center of the vortex tends to be stagnant.
This stagnation may be augmented by aneurysmal enlarge-
ment.12,13 A case of rapid thrombus growth in the unrup-
tured aneurysm of the sinus of Valsalva following coronary
angiography has been reported.12

In this case, our hypothesis was that pulmonary throm-
boembolism was due to the formation of thrombus in the
aneurysmal sac of the sinus of Valsalva, which ultimately
embolized to the lung after rupturing into the right atrium.
No other cause for pulmonary thromboembolismwas found.

The optimal treatment for ruptured sinus of Valsalva
aneurysm is a surgical procedure and one of the following
twomain proceduresmay be chosen: a percutaneous closure
or surgical repair. Patients with a rupture opening diameter
exceeding 10mm, combined with other cardiac lesions, or
with complex anatomy should undergo surgical repair.14

Surgical repairs should be considered for unruptured aneur-
ysms of the sinus of Valsalva as a potential source of
embolization, regardless of thrombus formation.

The present case highlights the possibility of embolization
to the pulmonary vasculature from the right side of the heart

when rupture of the sinus of Valsalva aneurysm occurs into
the right heart chambers.

Funding
None.

Conflict of Interest
The authors declare no conflict of interest related to this
article.

Acknowledgments
None.

References
1 Liu F, Zhu Z, Ren J, Mu J. A rare cause of sudden dyspnea and

unexpected death in adolescence: fistula from aortic sinus of
Valsalva to right atrium. Int J Clin Exp Med 2014;7(09):
2945–2947

2 Wortham DC, Gorman PD, Hull RW, Vernalis MN, Gaither NS.
Unruptured sinus of Valsalva aneurysm presenting with emboli-
zation. Am Heart J 1993;125(03):896–898

3 Stöllberger C, Seitelberger R, Fenninger C, Prainer C, Slany J.
Aneurysm of the left sinus of Valsalva. An unusual source of
cerebral embolism. Stroke 1996;27(08):1424–1426

4 Shahrabani RM, Jairaj PS. Unruptured aneurysm of the sinus of
Valsalva: a potential source of cerebrovascular embolism. Br
Heart J 1993;69(03):266–267

5 RuziehM, ShafiqQ,Murphy L, BonnellM, Khouri S. Embolic stroke
due to sinus of Valsalva aneurysm thrombus. Am J Med Sci 2016;
352(03):333–334

6 Nakata A, Yoshizawa H, Hirota S, Takazakura E. Sinus of Valsalva
thrombosis causing renal infarction. Intern Med 2006;45(15):
909–912

7 Gündoğdu F, Bakırcı EM, Değirmenci H, Becit N. Sinus of Valsalva
thrombosis causing peripheral embolism. Turk Kardiyol Dern Ars
2011;39(01):52–54

8 Phatarpekar A, Phadke M, Lanjewar C, Kerkar P. Is the sac waiting
to rupture? Sinus of Valsalva aneurysm. Aorta (Stamford) 2016;4
(03):105–107

Fig. 3 (A) Fistula between the aorta and right atrium (Kelly’s forceps all the way in); (B) surgical closure of the fistula between the aorta and right
atrium (view of the aorta).

AORTA Vol. 8 No. 4/2020

Sinus of Valsalva Aneurysm and Pulmonary Embolism Barroso et al. 109



9 Marroush TS, Boshara AR, Botros B, et al. Rupture of sinus of
Valsalva aneurysm: Two case reports and a concise review of the
literature. Heart Lung 2018;47(02):131–135

10 Gonzalez JB, Koul S, Sawardekar U, Bhat PK, Kirshenbaum KJ,
Sukerkar AN. Images in cardiovascular medicine. Sinus of Valsalva
aneurysms: a unique case of giant aneurysms involving all 3
sinuses. Circulation 2008;117(15):e308–e311

11 Steinberg E, Wun H, Bosco J, Kronzon I. Spontaneous echocar-
diographic contrast within an unruptured sinus of Valsalva
aneurysm: a potential embolic source diagnosed by transeso-

phageal echocardiography. J Am Soc Echocardiogr 1996;9(06):
880–881

12 Umeda H, Isotani A, Arita T, et al. Rapid growth of thrombus
formation in the unruptured sinus of Valsalva aneurysm follow-
ing coronary angiography. J Echocardiogr 2018;16(04):182–184

13 Brandão A, Nabais S, SaloméN, et al. Thrombosed aneurysm of the
left sinus of Valsalva. Rev Port Cardiol 2008;27(04):485–491

14 Xiao JW, Wang QG, Zhang DZ, et al. Clinical outcomes of percuta-
neous or surgical closure of ruptured sinus of Valsalva aneurysm.
Congenit Heart Dis 2018;13(02):305–310

AORTA Vol. 8 No. 4/2020

Sinus of Valsalva Aneurysm and Pulmonary Embolism Barroso et al.110


