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Unruptured aneurysm of the left sinus of Valsalva
extending into the left ventricular outflow tract:
presentation and imaging
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Abstract
The symptomatic presentation of an
unruptured sinus of Valsalva aneurysm is
rare. A 48 year old man with a history of
treated hypothyroidism, and a five year
history of ileocolonic Crohn’s disease of
chronic low grade activity presented with
a profound left hemiplegia. He was in
sinus rhythm and normotensive. Cardiac
auscultation was repeatedly normal.
Computed tomography of the head per-
formed early in the course of the illness
was reported as normal. Duplex Doppler
examination of the carotid arteries per-
formed six months later revealed no
significant atheroma. There was com-
plete resolution of the neurological deficit
over a period of months. A year later he
presented with chest pain suggestive of
myocardial ischaemia. Computed tomo-
graphy, magnetic resonance imaging,
transthoracic and transoesophageal echo-
cardiography, and cardiac catheterisation
pointed to a sinus of Valsalva aneurysm
protruding into the left ventricular out-
flow tract. In view of the previous
neurological event and ongoing chest pain

suggestive of myocardial ischaemia, the
lesion was resected. The patient made a
good recovery and postoperative tran-
soesophageal echocardiography showed
normal aortic valve function with no
residual regurgitation. This is the first
reported case of pure left ventricular out-
flow tract extension of an unruptured left
sinus aneurysm. The presentation with
ischaemic cardiac pain does not seem to
be explained by conventional mecha-
nisms.
(Heart 1998;80:190–193)
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Aneurysm of the sinus of Valsalva is an uncom-
mon disorder, most commonly presenting sub-
sequent to rupture into a cardiac chamber.
Most such aneurysms are thought to be
congenital in origin, arising because of disconti-
nuity between the aortic tunica media and aor-
tic valve annulus.1 Most unruptured aneurysms
are discovered serendipitously, but presentation
because of cardiac ischaemia, distal throm-
boembolism, or arrhythmia has been described.
We present a highly unusual form of unrup-
tured sinus of Valsalva aneurysm presenting

Figure 1 Transoesophageal echocardiogram demonstrating the sinus of Valsalva
aneurysm. In this diastolic frame a thin walled saccular structure is seen in communication
with the left coronary cusp of the aortic valve.

Figure 2 Aortogram (right anterio-oblique projection).
The lesion is seen to fill retrogradely from the aortic root in
diastole. There is mild valvar aortic regurgitation.

Heart 1998;80:190–193190

Department of
Cardiology, York
District Hospital,
Wigginton Road, York
YO3 7HE, UK
C Pepper
M Pye

Department of
Cardiothoracic
Surgery, Yorkshire
Heart Centre, Leeds
General Infirmary,
Great George Street,
Leeds LS1 3EX, UK
C Munsch

Department of
Radiology, Yorkshire
Heart Centre
U M Sivananthan

Correspondence to:
Dr C Pepper, Department of
Cardiology, G Floor,
Yorkshire Heart Centre,
Leeds General Infirmary,
Great George Street, Leeds
LS1 3EX, UK.

Accepted for publication
15 December 1997  on M

ay 22, 2023 by guest. P
rotected by copyright.

http://heart.bm
j.com

/
H

eart: first published as 10.1136/hrt.80.2.190 on 1 A
ugust 1998. D

ow
nloaded from

 

http://heart.bmj.com/


with distal thromboembolism and ischaemic
cardiac pain, and describe the appearances
obtained from a range of imaging techniques.

Case report
The patient was a 48 year old man with a his-
tory of treated hypothyroidism, and a five year
history of ileocolonic Crohn’s disease of
chronic low grade activity. One year before
diagnosis he presented with a profound left
hemiplegia. He was in sinus rhythm and
normotensive. Cardiac auscultation was re-
peatedly normal. Computed tomography of the
head performed early in the course of the
illness was reported as normal. Echocardiogra-
phy was not performed. Duplex Doppler
examination of the carotid arteries performed

six months later revealed no significant
atheroma. There was complete resolution of
the neurological deficit over a period of
months.
Twelve months later the patient was referred

on an urgent basis. He reported repeated
episodes of central chest discomfort over three
days, which he described as feeling “like a bag
of sand on his chest”. The pain was exertional
in nature and associated with mild diaphoresis.
On examination he was afebrile and in sinus
rhythm. The pulse character was normal. A
grade 2/6 decrescendo early diastolic murmur
was audible over the left sternal edge, with a
grade 3/6 ejection systolic murmur in the same
area radiating to the carotids. The chest was
clear. A 12 lead ECG revealed a partial right
bundle branch block and was unchanged from
the previous presentation. Chest radiography
was normal. Five sets of blood cultures proved
sterile; erythrocyte sedimentation rate and C
reactive protein concentrations were slightly
raised consistent with Crohn’s disease of
chronic low grade activity.
Transthoracic and transoesophageal

echocardiography showed a thin walled saccu-
lar lesion in the left ventricular outflow tract
(fig 1). The lesion was associated with the aor-
tic valve and interventricular septum, and
separate from the mitral valve. There was an
associated discontinuity within the left
coronary cusp of the aortic valve through
which the lesion filled in diastole, subsequently
collapsing in systole. No thrombus was seen.
There was mild aortic regurgitation around the
lesion and turbulent flow was present within it
during diastole. The aortic valve cusps were
otherwise normal and no vegetations were
seen. The mitral valve was normal. The left
ventricle was not dilated and systolic function
was good.
Contrast aortography and left ventriculogra-

phy showed the lesion to be entirely within the
left ventricular outflow tract and filled retro-
gradely from above the left coronary sinus (fig
2). Grade 2/4 aortic regurgitation was present
but there was no evidence of perforation of the
lesion. The coronary arteries were normal.
Because of continuing diagnostic debate,

magnetic resonance imaging (MRI) was per-
formed. Axial, four chamber, and short axis
spin echo breath hold images were obtained
revealing a protruding membrane in the left
ventricular outflow tract (fig 3), which pro-
lapsed into the outflow tract in diastole and
through the aortic valve in systole. Gradient
echo images suggested a small diastolic leak
consistent with a small area of perforation.
In view of the previous neurological event

and ongoing chest pain suggestive of myocar-
dial ischaemia the lesion was resected. At
surgery, the external appearances of the heart
were unremarkable. On opening the ascending
aorta a 0.5 cm circular defect was found in the
left coronary sinus (fig 4), which communi-
cated with a large left sinus of Valsalva
aneurysm. The aneurysm lay completely
within the left ventricle and was partially
adherent to the posterior ventricular wall and
to the subvalvar apparatus of the mitral valve.

Figure 4 Intraoperative view of the lesion seen from the aortic root. A defect is seen in the
left coronary cusp of the aortic valve (arrow). This was in communication with the
aneurysm sac, which has been prolapsed through the valve (arrowhead).

Figure 3 Magnetic resonance imaging showing a low intensity membranous structure
within the left ventricular outflow tract (arrow).
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The aortic valve was functionally and structur-
ally normal. The aneurysm was excised com-
pletely and the defect in the left coronary sinus
closed with a patch of gluteraldehyde treated
bovine pericardium. The patient made a good
recovery and postoperative transoesophageal
echocardiography showed normal aortic valve
function with no residual regurgitation.

Discussion
Although the rate of discovery has increased
with the widespread availability of echocardio-
graphy, unruptured sinus of Valsalva aneu-
rysms remain very uncommon. The appear-
ances of the present lesion were highly unusual.
Most sinus of Valsalva aneurysms arise from
the right and non-coronary sinuses, only 1–2%
arising from the left.2 They typically occur
above the aortic valve ring and may extend in
any direction. Aneurysms of right or non-
coronary cusp origin commonly involve the
right atrium and right ventricular outflow tract,
and lesions from all three sinuses may occa-
sionally compress or stretch a coronary artery
(below). Several cases have been reported
where a right coronary sinus aneurysm has
extended into the interventricular septum,3–6

but saccular extension into the left ventricular
outflow tract is very uncommon. To our
knowledge only two previous cases showing
similar appearances on imaging have been
reported, both arising from the right coronary
sinus.7 8 Similar appearances from a left sinus
aneurysm have not previously been described.
We believe this to be the first report describ-

ing the MRI appearances of an unruptured
sinus of Valsalva aneurysm. Cardiac MRI has
the potential to be of considerable value in the
evaluation of these lesions. The ability of this
technique to enable the lesion to be viewed in
any plane allowed clear delineation of the
origin of the lesion, and provided the clear
demonstration of regional blood flow. This
suggested the presence of a small leak from the
aneurysm not seen by other imaging tech-
niques. Such information could potentially
aVect decisions regarding intervention.
Most unruptured sinus of Valsalva aneu-

rysms are silent, being discovered serendipi-
tously, but a number of modes of presentation
have been reported. These include arrhythmias
including atrial fibrillation,9 ventricular
tachycardia,10 and complete heart block,3 and
heart failure resulting from aortic
regurgitation7 or right ventricular outflow tract
obstruction.11 12 Sudden death has occurred,
and has been suggested to result from coronary
artery obstruction rather than a primary
arrhythmia.13 A few cases have been reported as
presenting with distal thromboembolism, in-
cluding stroke.14

The mechanisms of cardiac ischaemia aris-
ing from sinus of Valsalva aneurysms have been
reviewed by Brandt et al.5 The 16 reported
cases in their survey had an excess of left sinus
aneurysms. This may reflect reporting bias, but
may be a function of the anatomical relation
between the left coronary sinus and the proxi-
mal left coronary artery. In nine of 10 left sinus
aneurysms the chest pain was thought to be

caused by direct compression of the left main
stem or its branches. In our case, chest pain
suggestive of cardiac ischaemia was a present-
ing feature; the mechanism is not immediately
apparent. The coronary arteries were angio-
graphically normal and there was no evidence
of distortion by the aneurysm, which was
entirely subvalvar. Myocardial ischaemia may
occur in pure aortic incompetence caused by
an increase in left ventricular end diastolic
pressure and consequent reduction in coronary
perfusion pressure, but in this case the aortic
incompetence was not suYciently severe and
the left ventricular end diastolic pressure was
normal at catheterisation. It is possible that
diastolic filling of the aneurysm from the left
sinus may have provoked a “steal” phenom-
enon, resulting in reduced left coronary artery
flow. Alternatively intermittent prolapse of the
aneurysmal membrane through the aortic valve
could have resulted in intermittent coronary
ostial obstruction.
One year before the index presentation the

patient presented with an acute left hemiplegia
suggestive of an acute cerebrovascular event.
Cranial computed tomography showed no evi-
dence of haemorrhage, and an embolic event
seems likely. Although an echocardiographic
examination was not carried out at that time, it
seems reasonable to assume the aneurysm was
present and is highly likely to be an embolic
source.
The optimal management of the unruptured

sinus of Valsalva aneurysm is debated. The risk
of rupture is impossible to predict as the
majority probably remain undiagnosed. While
there may a case for the expectant management
of asymptomatic aneurysms,15 those that lead
to symptoms are probably best dealt with
aggressively. Rapid expansion has been re-
ported in at least one case,13 and there is a clear
risk of sudden death in patients with symptoms
of myocardial ischaemia.5 Aortic incompetence
from valvar distortion can be alleviated by
aneurysmectomy without the need for valve
replacement in most cases. The best treatment
of distal thromboembolism is unclear, but sur-
gical intervention obviates the need for pro-
longed anticoagulation and its attendant com-
plications. For these reasons operative
intervention was thought to be the treatment of
choice in our case.
In conclusion, we describe the findings on

non-invasive imaging of a highly unusual form
of sinus of Valsalva aneurysm. We believe to be
the first reported case of pure left ventricular
outflow tract extension of an unruptured left
sinus aneurysm. The presentation with ischae-
mic cardiac pain does not seem to be explained
by conventional mechanisms.
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