
603

Introduction

The Valsalva sinus aneurysms are usual-
ly congenital and relatively rare. This ab-
normality seems to be more common in
Oriental patients1.

Sudden rupture of these aneurysms
causes a dramatic clinical presentation with
abrupt and rapid progressive heart failure.

Since the late ’50s, the surgical patch
closure of the fistula with the excision of
the aneurysm and the treatment of any as-
sociated aortic valve abnormalities2-4 by
means of cardiopulmonary bypass has been
the standard option.

Only a few cases of percutaneous de-
vice closure of ruptured Valsalva sinus
aneurysms have been published in the liter-
ature5-8.

We report a case of a ruptured non-coro-
nary Valsalva sinus into the right atrium
which has been treated percutaneously by
means of an Amplatzer duct occluder
(ADO). 

Case report

A 48-year-old female with thalassemia
trait presented to our Cardiovascular Cen-
ter with new-onset dyspnea and progressive
congestive heart failure of unknown origin.
She was known to have borderline systemic
hypertension. 

Her cardiac examination revealed the
presence of a continuous murmur on the
left sternal border. An ECG displayed sinus
tachycardia and incomplete right bundle
branch block without arrhythmias or ST-
segment changes.

Chest X-ray showed a right pleural ef-
fusion and mild cardiomegaly. Transtho-
racic echocardiography revealed a normal
left ventricular function and size with mild
postero-lateral pericardial effusion. The
right atrium was slightly enlarged. Further-
more, there was an abnormal circular thin-
walled structure posterior to the aortic root,
protruding into the right atrium, with a sig-
nificant left-to-right shunting from the aor-
ta to the right atrium and with a peak ve-
locity of 6 m/s.

A transesophageal echocardiographic
study confirmed the presence of a ruptured
Valsalva sinus aneurysm originating from
the posterior non-coronary sinus (type IV
Sakakibara classification)9 into the right
atrium. The color jet was directed towards
the atrial septum (Fig. 1).

In the cardiac catheterization laboratory
her pulmonary artery pressure was 50/30
mmHg (mean 36 mmHg) with a QP:QS ra-
tio of 4:1. A selective coronary angiogra-
phy showed a normal coronary artery
anatomy. A three-leaflet aortic valve with-
out insufficiency and a ruptured non-coro-
nary Valsalva sinus aneurysm into the right
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atrial chamber were detected at ascending aortography
(Fig. 2). The procedure was interrupted for further dis-
cussion with the patient and her family about the type
of management. 

After a careful discussion about surgical vs device
closure, the patient was sent to the catheterization lab-
oratory a few days later. Under local anesthesia, arteri-
al and venous femoral access were obtained and a total
of 7500 IU heparin was administered. The procedure
was monitored by transthoracic echocardiography and
intracardiac echocardiography (ICE) using a 9F, 9 MHz
Ultra-ICE catheter (EP Technologies, Boston Scientif-
ic Corporation, San Josè, CA, USA). In order to obtain
two standardized orthogonal planes (the transverse aor-
tic valve and the longitudinal four-chamber planes) the
ICE catheter was positioned in the right atrium, provid-
ing a 360° radial imaging plane perpendicular to the
long axis of the catheter as previously described in the
literature10,11. In this particular case, the ICE imaging

modality allows us to visualize a precise relationship
between the Valsalva sinus aneurysm and the closer
cardiac structures (aortic and tricuspid valves) during
the entire procedure.

A multipurpose catheter was advanced retrogradely
from the femoral artery through the ruptured non-coro-
nary Valsalva sinus into the right atrial chamber and
subsequently maneuvered to the inferior vena cava.

An Amplatz Super Stiff 0.035” 260 cm long
guidewire was then advanced via the multipurpose
catheter to the inferior vena cava, snared and exterior-
ized out the right femoral vein thus creating an artero-
venous wire loop. Subsequently, a 6F Mullins type de-
livery sheath (AGA Medical Corporation, Golden Val-
ley, MN, USA) was advanced into the ruptured
aneurysm through the loop.

Measurements of the fistula diameter were obtained
mainly by means of angiography as usually performed
during catheter closure of the patent ductus arteriosus
(device size at least 2 mm larger than the narrowest por-
tion of the fistula). Moreover, a sizing balloon maneu-
ver was not performed in order to avoid any risk of tis-
sue damage and potential increase in rupture.

A first attempt to place an 8/6 mm ADO was unsuc-
cessful due to a premature and unexpected unscrewing
of the device which finally migrated to a left secondary
pulmonary artery branch without compromising blood
flow. A percutaneous attempt to retrieve the embolized
device was ineffective.

A new artero-venous wire loop was formed and a
new 7F Mullins type delivery sheath was advanced
from the femoral vein into the aneurysm (Fig. 3). A
10/8 mm ADO was then successfully deployed
across the site of Valsalva sinus rupture (Fig. 4) and
the appropriate placement of the device was con-
firmed both at transthoracic echocardiography and
ICE (Fig. 5).
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Figure 1. A: transesophageal echocardiographic evidence of the presence of a ruptured Valsalva sinus aneurysm (SoVA) originating from the posterior
non-coronary sinus of the aortic valve (Ao) into the right atrium (RA); B: the color jet is directed towards the atrial septum.

Figure 2. Ascending aortography showing a normal aortic valve with-
out insufficiency and the presence of a ruptured non-coronary Valsalva
sinus aneurysm into the right atrial chamber (*).



A repeat ascending aortography revealed a com-
plete closure of the rupture site (Fig. 6) without aortic
insufficiency, and the hemodynamic assessment re-
vealed that the patient’s QP:QS ratio was 1:1. Fluo-
roscopy time was 60 min. Endocarditis antibiotic pro-
phylaxis (ciprofloxacin 200 mg i.v.) was administered
during the procedure.

The day later, a transthoracic echocardiography re-
vealed normal left and right ventricular function and
size. There was no aortic insufficiency and no residual
shunt. The device position was stable. The continuous
murmur disappeared and the patient was discharged on
100 mg/day aspirin for 6 months.

No symptoms or adverse events were observed dur-
ing follow-up and echocardiographic evaluation per-
formed at 3, 6 and 12 months showed no evidence of
significant residual shunt.

A thoracic computed tomography scan performed 12
months later revealed a stable position of the migrated

ADO in the left secondary pulmonary artery without ev-
idence of thrombosis or pulmonary infarction.
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Figure 3. Artero-venous wire loop across Valsalva sinus aneurysms. Figure 4. A 10/8 mm Amplatzer duct occluder (*) deployed across the
site of rupture of the Valsalva sinus and intracardiac echocardiography
(ICE) catheter positioning in the right atrium.

Figure 5. Intracardiac echocardiography confirming the appropriate placement of the device without impingement on the tricuspid valve apparatus.
ADO = Amplatzer duct occluder; Ra = right atrium; SoVA = Valsalva sinus aneurysm.

Figure 6. Final ascending aortography showing complete closure of the
site of rupture with no aortic insufficiency.



Discussion

Valsalva sinus aneurysms are usually congenital
and relatively rare, accounting for 0.1-3.5% of all con-
genital heart disease with a male predominance12. The
incidence appears to be higher in the Oriental popula-
tions1. The aneurysm arises from incomplete fusion of
the distal bulbar septum that divides the pulmonary
artery and the aorta and attaches to the annulus fibrosus
of the aortic valve13. There is also a relative deficiency
of elastic fibers in the affected sinus that, after exposure
to long-standing high pressures, progressively dilates
over time. Most series have shown that Valsalva sinus
aneurysms arise with a strikingly high prevalence from
the right sinus of Valsalva (75-90%), whereas the non-
coronary sinus is affected in 5-15% of patients. On the
contrary, the left sinus is not derived embriologically
from bulbar septum and therefore it is rarely affected by
congenital lesions.

Congenital Valsalva sinus aneurysms are often iso-
lated but an association with ventricular septal defect,
aortic insufficiency and persistent left superior vena ca-
va has been reported14,15.

Acquired Valsalva sinus aneurysms are less com-
mon, as the left sinus is more frequently involved. Sec-
ondary causes include bacterial endocarditis, tubercu-
losis, syphilis, trauma, degenerative and inflammatory
processes14-17.

If untreated, Valsalva sinus aneurysms may remain
clinically silent for many years. The only risk is bacte-
rial endocarditis and progressive heart failure if rupture
occurs. Symptoms are sometimes caused by mechani-
cal compression of the conducting system leading to
heart block17 or by extrinsic narrowing of the coronary
arteries, leading to an unusual cause of myocardial is-
chemia. 

The rupture of Valsalva sinus aneurysms occurs
commonly in the third or fourth decade of life with a
clinical scenario consisting of dyspnea, chest pain and
heart failure in a patient with a recent continuous mur-
mur. The rupture results in a fistulous communication
between the sinus of Valsalva and the right heart cham-
bers, namely the right ventricle. If the rupture arises
from the non-coronary sinus of Valsalva, the right atri-
um is more frequently involved.

Chest X-ray does not help in the diagnosis of un-
ruptured Valsalva sinus aneurysms. However, an en-
larged heart or pulmonary venous congestion may be
demonstrated if rupture or aortic insufficiency occur.

In the past, angiography18 was the diagnostic tool of
choice. However, transthoracic color Doppler echocar-
diography can delineate the exact location of the rup-
ture and is considered to be the imaging technique of
choice19-21.

ICE is the newest imaging modality and it is a rela-
tively new technique that is still evolving.

On the basis of our experience regarding ICE eval-
uation during catheter-based closure of atrial septal de-

fect and patent foramen ovale10,11,22, to the best of our
knowledge, this is the first case of a ruptured Valsalva
sinus aneurysm closure using ICE for diagnostic and
monitoring purposes. This minimally invasive, new
imaging modality was very useful in delineating the
wall of the aneurysm as a circular thin-walled structure.

Until recently, the treatment of choice was the repair
by means of cardiopulmonary bypass with an accept-
able low operative risk and a good long-term out-
come23-26. Operative mortality is < 2%. A systematic
approach for the timing of Valsalva sinus aneurysm re-
pair has been proposed by Vural et al.27.

Percutaneous treatment of most left-to-right shunt-
ing lesions has become possible thanks to the recent
technological advances.

The first description of such a percutaneous closure
of a ruptured Valsalva sinus aneurysm using a Rashkind
umbrella was reported by Cullen et al.5; more recently,
the use of ADO for closing a rupture of the right Val-
salva sinus aneurysm into the right ventricular outflow
tract has been reported6.

Rao et al.7 reported on a transcatheter occlusion of a
ruptured Valsalva sinus aneurysm using the bioptome-
assisted delivery of a Gianturco coil.

The use of ADO to repair ruptured Valsalva sinus
aneurysm has been recently reported by Fedson et al.8.
Although designed for patent ductus arteriosus and vas-
cular fistula closure, this occluder device achieved a
complete closure of the two sites of rupture. 

Our case extends the use of ICE imaging during per-
cutaneous interventional procedure; in fact, this tool
could replace transesophageal echocardiographic mon-
itoring during the procedure, thus abolishing the need
for general anesthesia without additional patient dis-
comfort. However, the major drawback of the Ultra-
ICE is still the lack of color Doppler advantages.

In conclusion, this case outlines the efficacy and
safety of non-surgical closure of ruptured Valsalva si-
nus aneurysm. Furthermore, the innovative use of ICE
guidance during closure adds this tool to the armamen-
tarium of imaging modalities during transcatheter in-
terventional procedures.
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