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Introduction

Sinus of Valsalva aneurysm (SOVA) is an abnormal aneurys-
mal dilatation of the aortic sinus of Valsalva. It is located
between the aortic annulus and sinotubular junction. The
dilatation occurs due to weakness of elastic tissue present at
the junction of the aortic media and the fibrous annulus.”’
Aneurysms of the sinus of Valsalva are typically more
common in men (4:1) and there is a higher incidence in
Asian populations.? Ruptured sinus of Valsalva (RSOV) is a
potentially fatal consequence of SOVA and the patient should
be stabilized medically but mandate urgent surgical repair.
Transesophageal echocardiography (TEE) is an useful tool in
the perioperative setting.>* It not only diagnose the SOVA,
but also determines its extension, the chamber where it
ruptures, and associated defects, thus guiding the surgical
technique.

We report a case of sinus of Valsalva rupturing into
right atrium where patient was stabilized medically followed
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A ruptured sinus of Valsalva is a rare and emergent cardiac abnormality, which can be
acute and rapidly expanding to cause hemodynamic deterioration. Rupturing into
right-sided heart chambers causes severe left-to-right shunt and sudden volume
overload. Echocardiography especially transesophageal echocardiography (TEE) is
the gold standard facility for early perioperative diagnosis and also to guide surgical
technique. Medical stabilization followed by prompt surgical intervention is the

We hereby report a case of sinus of Valsalva rupturing into right atrium leading to
severe left-to-right shunt and the role of TEE in its perioperative management.

by surgical repair and the utility of perioperative
echocardiography.

Case Report

A 48-year-old male presented with sudden onset dragging
type chest pain in the lower retrosternal and epigastric
region after moderate physical exertion. The patient devel-
oped progressive dyspnea and orthopnea. On examination
patient had raised jugular venous pressure, pedal edema, and
tender hepatomegaly. On auscultation, a continuous machin-
ery cardiac murmur of grade 4/6 was heard at left parasternal
border and crepitations in bilateral basal lung fields. Chest X-
ray showed features of pulmonary edema. Transthoracic
echocardiography demonstrated RSOV of noncoronary
cusp into right atrium causing left-to-right shunt, mild aortic
regurgitation with normal ejection fraction. Computed to-
mographic aortogram revealed aneurysmal dilatation of
noncoronary sinus with 17 mm opening into right atrium.

© 2022. Official Publication of The Simulation Society (TSS),
accredited by International Society of Cardiovascular Ultrasound
(ISCU). All rights reserved.

This is an open access article published by Thieme under the terms of the
Creative Commons Attribution-NonDerivative-NonCommercial-License,
permitting copying and reproduction so long as the original work is given
appropriate credit. Contents may not be used for commercial purposes, or
adapted, remixed, transformed or built upon. (https://creativecommons.org/
licenses/by-nc-nd/4.0/)

Thieme Medical and Scientific Publishers Pvt. Ltd., A-12, 2nd Floor,
Sector 2, Noida-201301 UP, India


mailto:neetimakhija@hotmail.com
https://doi.org/10.1055/s-0041-1741493
https://doi.org/10.1055/s-0041-1741493

Acute Rupture of Sinus of Valsalva into Right Atrium  Makhija et al.

Diuretics and angiotensin-converting enzyme inhibitors
were started to treat the acute episode and patient was
planned for surgical intervention. In the operating room,
standard American Society of Anaesthesiologists (ASA) mon-
itors were attached and large bore peripheral venous line and
arterial access were secured under local anesthesia. The
anesthesia was induced with titrated dose of midazolam,
fentanyl, etomidate, and muscle relaxant cisatracurium.
After endotracheal intubation, temperature probe and TEE
probe (PHILIPS X7-2t Adult) were placed and central venous
line secured in the right internal jugular vein.

The TEE was performed using Philips iE33 (Bothell,
Washington, United States) machine and X7-2t Adult TEE
probe (2-6MHz). On mid-esophageal 4-chamber (right
chambers focused) view, aneurysmal sinus was found to
be draining into right atrium and flow turbulence was noted
on color comparison (=Fig. 1). The mid-esophageal right
ventricle inflow-outflow view showed RSOV draining into
right atrium with characteristic windshock appearance
(=Fig. 2). RSOV with windshock could also be demonstrated
in the deep transgastric view (=Fig. 3). Trivial aortic
regurgitation with normal biventricular function was found.
There were no other associated anomalies. The aneurysmal
sac was resected and the noncoronary cusp was augmented
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with patch which was confirmed in the mid-esophageal
aortic valve short-axis view (=~Fig. 4). Aortic valve morphol-
ogy restored with normal leaflet motion, good coaptation,
and without aortic regurgitation. The cardiopulmonary
bypass (CPB) and aortic cross-clamp time were 38 and
19 minutes, respectively. After repair, the patient was
weaned from CPB with infusion nitroglycerine 0.5
mcg/kg/min. Adequate hemostasis was achieved and the
patient was shifted to intensive care unit for postoperative
management. The CPB and postoperative management was
as per institutional protocol. After 3 hours of mechanical
ventilation patient was extubated. The postoperative course
was uneventful.

Discussion

The rare cardiac anomaly, SOVA, can be of congenital or
acquired origin. The congenital causes for SOVA were associ-
ated mostly with Marfan syndrome, Ehlers-Danlos syn-
drome, and other connective tissue disorders.! Physical
exertion, trauma, infective endocarditis, atherosclerosis,
and iatrogenic injury during cardiac surgery constitute ac-
quired causes. SOVA most commonly arise from right coro-
nary sinus (incidence 70%), followed by noncoronary sinus
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Fig. 1 Two-dimensional transesophageal echocardiography (2D-TEE) mid-esophageal 4-chamber color compare view (right chamber focused)
showing aneurysmal sinus (ruptured sinus of Valsalva [RSOV]) draining into right atrium (RA) with flow turbulence.
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Fig. 2 Two-dimensional transesophageal echocardiography (2D-TEE) mid-esophageal right ventricle (RV) inflow-outflow view with color
comparison revealing sinus of Valsalva (SOV) draining into right atrium (RA) with characteristic windshock appearance. LA, left atrium; RV, right

ventricle; AO, aorta.

(25%). Therefore, if it ruptures a left-to-right shunt develops
into either right ventricle or right atrium. Also, cases of right
ventricular outflow obstruction, coronary artery compres-
sion, thrombus formation, and conduction disturbances have
been reported.®

The most common complication of SOVA is rupture.
Rarely, it may rupture into left atrium, left ventricle,
pulmonary artery, or pericardial cavity. Traditionally,
echocardiography, especially transthoracic modality has
been the first-line technique. Other imaging techniques
include multislice computed tomography and magnetic
resonance imaging.” However, TEE has become the gold
standard imaging technique where its anatomy, exten-
sion, valvular involvement, and any other cardiac anom-
alies can be precisely detected. Color Doppler
interrogation will show continuous flow in both systole
as well as in diastole. TEE can demonstrate acute aortic
regurgitation, morphology of aortic valve, involved
chamber dimensions, and cardiac function. TEE also
differentiates it from other similar looking abnormalities
like aortic root abscess which may be due to infective
endocarditis and may not communicate with cardiac
chambers.? These were the corner stone for perioperative

Journal of Cardiac Critical Care TSS  Vol. 5 No. 3/2021

management. If SOVA is associated with coronary artery
anomalies TEE confirm the pattern of anomaly, guide
cardioplegia flow, and detect postrepair coronary injury
as regional wall motion abnormalities. TEE plays a crucial
role in guiding repair of valvular apparatus, and other
cardiac and extracardiac structures associated with SOVA.
Also, postsurgical repair, the adequacy of repair, coronary
patency, and valve competency can be determined. Newer
modalities like three-dimensional (3D) TEE not only
provide better delineation of RSOV but also accurately
demonstrate its extent, exact size, and site of rupture.
Therefore, 3D TEE represents as an adjunctive tool in
surgical as well as transcatheter closure of RSOV.°

The median survival of RSOV is 3.9 years, if left untreated
which mandates early surgical intervention. Congestive
heart failure is the main cause of mortality. An open-heart
surgery is the main treatment option. Moreover, percutane-
ous transcatheter closure of RSOV has been reported.'®
Surgical treatment technique include primary closure, patch
repair, or aortic root replacement with or without valve
replacement. Perioperative mortality is between 1.9 and
3.9%.° After repair, patient’s life expectancy approximates
that of the healthy population.
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Fig. 3 Two-dimensional transesophageal echocardiography (2D-TEE) deep transgastric view with color comparison confirming rupture sinus of
Valsalva (RSOV) and normal aorta (AO).
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Fig. 4 Two-dimensional transesophageal echocardiography (2D-TEE) mid-esophageal aortic valve short-axis view with color comparison

demonstrating normal aortic valve and the patch (P).
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Conclusion

SOVAs can be asymptomatic until it ruptures. Rupture is the
dreaded complication of SOVA and it progress rapidly en-
dangering life. Echocardiography is an excellent imaging
modality, as it not only facilitates timely diagnosis but also
determines other associated abnormalities. TEE is the peri-
operative guiding tool for adequate surgical intervention.
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