
Introduction

Aneurysms of the sinus of Valsalva associated
with infective endocarditis are rare. They can
present during an episode of acute endocarditis

or as late sequelae, with or without rupture. Their
management involves repair of the annulus and closure
of the aneurysm with a Dacron patch. We report a case
of a 46-year-old male who presented four years after a
prosthetic valve replacement with an enlarging
aneurysm.  We also present a review of the available
literature.
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A n e u rysmal lesions around the aortic annulus consist of a diverse
g roup of lesions. The diff e rential diagnosis includes left ventricu-
lar aneurysms, septic pseudoaneurysms, ascending aort i c
a n e u rysms, left coro n a ry art e ry aneurysms and aneurysms of the
sinus of Va l s a l v a .1

A n e u rysms of the sinus of Valsalva are most commonly con-
genital in origin.2 A c q u i red sinus of Valsalva aneurysms may be
caused by medionecro s i s ,3 s y p h i l i s ,4 a t h e ro s c l e ro s i s ,5 i n f e c t i v e
e n d o c a rd i t i s ,6 B e h ç e t ’s disease,7 - 9 penetrating injuries1 0 , 1 1 a n d
t u b e rculosis. Aneurysms of the sinus of Valsalva due to infective
e n d o c a rditis are rare. Infection of native or prosthetic valves can
lead to aneurysmal dilatation when the aortic annulus and sino-
tubular junction are involved. The management of these
a n e u rysms can pose challenges.

We re p o rt the successful management of an aneurysm of the
sinus of Valsalva in a patient with a prosthetic valve, who had pre-
viously undergone aortic valve replacement for acute endocarditis. 

Case report
A 46-year-old man who had had an aortic valve replacement 11
years previously for acute bacterial endocarditis presented with
i n c reasing shortness of breath. His original presentation 11 years
ago had been pyrexia, cough and dizziness of 10 weeks’ dura-

tion. Blood cultures were positive for Streptococcus, which was
sensitive to benzylpenicillin. A transthoracic echocardiogram had
shown extensive vegetations on the aortic valve with no evi-
dence of aortic root abscesses. The left ventricle was not over-
loaded. An urgent aortic valve replacement with a 25 mm Bjork-
Shilley tilting disc mechanical valve was perf o rmed. 

The aortic valve was found to be bicuspid, with a flail left coro-
n a ry cusp. The non-coro n a ry cusp was perforated, with large veg-
etations and mural granulations. Small annular abscesses were
noted under the right coro n a ry ostium and on the annulus close
to the interventricular septum. Infected material was excised and
the prosthetic valve implanted using interrupted Te f l o n - b u t t re s s e d
s u t u res to obliterate the small abscess cavities. The patient re c o v-
e red well from the surg e ry and was on regular follow-up.

Four years following surg e ry, a follow-up echocard i o g r a m
revealed a paravalvular leak and an abnormal root. The leak was
not significant and the patient was asymptomatic. Further fol-
low-up revealed worsening re g u rgitation and a pouch, incre a s-
ing in size, at the level of the aortic annulus (figure 1). He did not
have any markers of re c u rrent endocarditis. The left ventricular
diastolic dimensions increased over a period of seven years and
the decision was made to replace the valve. An aort o g r a m
revealed the abnormal pouch at the aortic root (figure 2).

At a second operation the prosthetic valve sutures were
found to be dehisced over 2.4 cm of the valve circ u m f e re n c e
between the left and right coro n a ry ostia. There was a posteri-
orly placed aneurysm 2.5x2.5x4 cm in size. There were no vege-
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Figure 1. Transoesophageal echocardiogram showing the aneurysmal 
pouch to the right upper corner and the prosthetic valve in 
the centre
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tations or abscesses; the aneurysmal cavity was lined by smooth
membranous tissue. The mitral valve was normal. The pro s t h e t i c
valve was explanted and replaced with a 25 mm Aortec mechan-
ical valve, using interrupted Teflon-pledgeted sutures. The mouth
of the aneurysmal pouch was closed using a double layer of
autologous pericardium and a Dacron patch. Following closure
of the aort o t o m y, the patient was weaned off bypass. 

The explanted prosthetic valve had grown coagulase-negative
Staphylococcus after prolonged incubation, hence the patient
was treated with antibiotics for four weeks. Post-operatively he
developed complete heart block which re q u i red a perm a n e n t
p a c e m a k e r. He remains well five months following his pro c e d u re ,
with no evidence of infection on transoesophageal echocard i o g-
r a p h y, no sinus dilatation and no paravalvular leak. His C-re a c t i v e
p rotein and white cell count remain within normal limits.

Discussion
A n e u rysm of the sinus of Valsalva is the result of separation of
the aortic media of the sinus from the media of the hinge line of
the valve cusp. This area gives way under aortic pre s s u re to form
an aneurysm. These aneurysms can be congenital or acquire d ,
congenital lesions being more common.2 A c q u i red aneury s m s
can be due to medionecrosis, syphilis, athero s c l e rosis, endocard i-
tis, penetrating injuries and Behçet’s disease. Most re m a i n
asymptomatic but ru p t u re can occur into one of the card i a c
chambers or, rare l y, into the pericardium. The acquired lesions
usually exhibit more diffuse involvement of the sinus, multiple
sinuses and extension into the ascending aorta. 

A n e u rysmal dilatations around the aortic root following
e n d o c a rditis are uncommon, and can occur in a native or a pro s-
thetic valve.1 2 , 1 3 With prosthetic valve endocarditis, aneury s m s
can occur in the immediate post-operative period or later.1 4 I n

5–10% of cases congenital aneurysms may be complicated by
e n d o c a rd i t i s .1 5 , 1 6

It can be postulated that the infective process thins out the
media of the sinotubular junction and, after exposure to long-
standing high pre s s u res, this area weakens and becomes
a n e u rysmal. The lesion can pro g ress and enlarge, deforming the
annulus and thus causing aortic re g u rgitation, or can pro t ru d e
into one of the chambers and form intracardiac fistulous tracts.
Both these conditions eventually lead to congestive heart failure .

A distinction needs to be made between aortic root abscess,
p s e u d o a n e u rysm, a sinus of Valsalva aneurysm caused by endo-
c a rditis and a congenital aneurysm complicated by endocard i t i s .
The first two are distinguished by their size. An aortic root abscess
is small in size, non-pulsatile and with either no flow or a continu-
ous flow at the site of paravalvular leak. Pseudoaneurysms are
characterised by marked pulsatility-systolic expansion and diastolic
c o l l a p s e .1 2 E c h o c a rd i o g r a p h y, computed tomography and magnet-
ic resonance imaging (MRI) have shown value in the diagnosis of
these lesions.1,17-20  Transoesophageal echocardiography (TOE) can
identify and distinguish most lesions around the aortic ro o t .1 2 , 2 0

TOE with Doppler ultrasonography shows the wall of the aneury s m
and turbulent flow within the unru p t u red aneurysm. Rupture is
diagnosed if echocardiographic discontinuity occurs at the edge of
the aneurysm, and if flow between the aneurysm and the re c e i v-
ing chamber can be demonstrated. MRI offers direct multiplane
depiction without the need for contrast material and shows turbu-
lence within the aneurysm. Gradient images may delineate the site
of fistula formation and can be used to determine the extent of
shunting. Aortography can also identify these lesions.

Viewed from the aorta, the aneurysms appear as excavations
of the sinus of Valsalva which pro t rude into the underlying card i a c
c h a m b e r. Treatment of these lesions usually involves surgical re p a i r.
This can be accomplished by direct closure or a Dacron patch can
be used to close the mouth of the aneurysm and strengthen the
a n n u l u s .2 1 , 2 2 The latter method reduces tension in the suture line
and allows good debridement of infective material.2 1

Our case had certain unique features. The onset of aneury s m
f o rmation was late and at regular follow-up there was no evi-
dence of active ongoing infection. There was no evidence of veg-
etations, sinuses or abscess formation on pre-operative echocar-
diogram; this was confirmed intra-operatively. The aneurysm was
on the left half of the aortic annulus, in contrast to the more
common right-sided lesions as re p o rted by other series.
Dehiscence of some of the valve sutures might suggest that the
paravalvular leak played a role in the growth of aneury s m .
H o w e v e r, repair with a Dacron patch and replacement of the
valve was feasible, and yielded a good re s u l t .

Conclusion
A n e u rysms of the sinus of Valsalva can occur during active endo-
c a rditis or as a late sequel. These should be distinguished fro m
other lesions around the aortic annulus that present in similar
fashion. Repair of such lesions is always possible, with good
results. Regular follow-up and timing of surg e ry are crucial in
restoring ventricular function. 

VOLUME 12 ISSUE 2  . MARCH/APRIL 2005 147

Figure 2. Aortogram showing the aortic root with an abnormal pouch

Adluri 146-148 :Adluri 146-148   14/4/05  10:35 am  Page 2

COPYRIG
HT M

EDIN
EW

S (C
ARDIO

LO
GY) L

IM
IT

ED

REPRODUCTIO
N P

ROHIB
IT

ED



148 THE BRITISH JOURNAL OF CARDIOLOGY

Conflicts of interest
None declared. 

References
1 . White CS, Plotnick GD. Case 33: Sinus of Valsalva aneurysm. R a d i o l o g y

2 0 0 1 ;2 1 9: 8 2 - 5 .
2 . Kirklin JW, Barratt-Boyes BG.  Cardiac surg e ry – morphology, diagnostic

criteria, natural history, techniques, results and indications. In: c o n g e n i t a l
a n e u rysm of the sinus of Va l s a l v a , 2nd edition. Edinburgh: Churc h i l l
Livingstone, p825-35. 

3 . DeBakey ME, Diethrich EB, Liddocoat JE, Kinard SA, Garrett HE.
A b n o rmalities of the sinus of Valsalva. Experience with 35 patients. J
Thorac Cardiovasc Surg 1 9 6 7 ;5 4: 3 1 2 - 3 2 .

4 . Smith WA. Aneurysm of the sinus of Valsalva with re p o rt of two cases.
J A M A 1 9 1 4 ;6 2: 1 8 7 8 .

5 . DeBakey ME, Lawrie GM. Aneurysm of sinus of Valsalva with coro n a ry
a t h e ro s c l e rosis: successful surgical correction. Ann Surg 1 9 7 9 ;1 8 9: 3 0 3 - 5 .

6 . Schumacker HB Jr. Aneurysms of the aortic sinuses of Valsalva due to
bacterial endocarditis, with special re f e rence to their operative manage-
ment. J Thorac Cardiovasc Surg 1 9 7 2 ;6 3: 8 9 6 - 9 0 2 .

7 . Koh KK, Lee KH, Kim SS, Lee SC, Jin SH, Cho SW. Ruptured aneurysm of
the sinus of Valsalva in a patient with Behçet’s syndrome. Int J Card i o l
1 9 9 4 ;4 7: 1 7 7 - 9 .

8 . Wakabayashi Y, Tawarahara K, Kurata C. Aneurysms of all sinuses of

Valsalva and aortic valve prolapse secondary to Behçets disease. E u r
H e a rt J 1 9 9 6 ;1 7: 1 7 6 6 .

9 . G o l d b e rg N, Krasnow N. Sinus of Valsalva aneurysms. Clin Card i o l
1 9 9 0 ;1 3: 8 3 1 - 6 .

1 0 . M o rris GC Jr, Foster RP, Dunn RJ, Cooley DA. Traumatic aort i c o v e n t r i c u-
lar fistula: re p o rt of two cases successfully re p a i red. Am Surg
1 9 5 8 ;2 4: 8 8 3 - 8 .

1 1 . G h a rzuddin WS, Sawaya JI, Kazma HK, Obeid MY. Traumatic pseudo-
a n e u rysm of the left sinus of Valsalva: a case re p o rt. J Am Soc
E c h o c a rd i o g r 1 9 9 7 ;1 0: 3 7 7 - 8 0 .

1 2 . Afridi I, Apostolidou MA, Saad RM, Zoghbi WA. Pseudoaneurysms of the
m i t r a l - a o rtic intervalvular fibrosa: dynamic characterisation using trans-
esophageal echocardiography and Doppler techniques. J Am Coll Card i o l
1 9 9 5 ;2 5: 1 3 7 - 4 5 .

1 3 . Barbetseas J, Crawford ES, Safi HJ, Coselli JS, Quinones MA, Zoghbi WA .
Doppler echocardiographic evaluation of pseudoaneurysms complicating
composite grafts of the ascending aorta. C i rc u l a t i o n 1 9 9 2 ;8 5: 2 1 2 - 2 2 .

1 4 . Come PC, Carl LV, Leeman D, Abelmann X, Weintraub RM. Partial dehis-
cence of a porcine prosthesis in association with annular separation pro-
ducing a false aneurysm of the ascending aorta. Cathet Cardiovasc Diagn
1 9 8 7 ;1 3: 1 7 8 - 8 0 .

1 5 . Jones AM, Langley FA. Aortic sinus aneurysms. Br Heart J 1 9 4 9 ;1 1: 3 2 5 .
1 6 . Venning GR. Aneurysms of the sinuses of Valsalva. Am Heart J 1 9 5 1 ;

4 2: 5 7 .
1 7 . Xu Q, Peng Z, Rahco PS. Doppler echocardiographic characteristics of

sinus of Valsalva aneurysms. Am Heart J 1 9 9 5 ;1 3 0: 1 2 6 5 - 9 .
1 8 . Ogawa T, Iwama Y, Hashimoto H, Ito T, Satake T. Noninvasive methods

in the diagnosis of ru p t u red aneurysm of valsalva: usefulness of magnetic
resonance imaging and Doppler echocard i o g r a p h y. C h e s t 1 9 9 1 ;1 0 0:
5 7 9 - 8 1 .

1 9 . Ho VB, Kinney JB, Sahn DJ. Ruptured sinus of Valsalva aneurysm by cine
phase-contrast MR characterisation. J Comput Assist To m o 1 9 9 5 ;1 9:
6 5 2 - 6 .

2 0 . Wang KY, St John Sutton M, Ting CT. Congenital sinus of Va l s a l v a
a n e u rysm: a multiplane transesophageal echocardiographic experience.
J Am Soc Echocard i o g r 1 9 9 7 ;1 0: 9 5 6 - 6 3 .

2 1 . F i o re AC, Ivey TD, McKeown PP, Misbach GA, Allen MD, Dillard DH.
Patch closure of aortic annulus mycotic aneurysms. Ann Thorac Surg
1 9 8 6 ;4 2: 3 7 2 - 9 .

2 2 . Bailey WW, Ivey TD, Miller DW Jr. Dacron patch closure of aortic annulus
mycotic aneurysms. C i rc u l a t i o n 1 9 8 2 ;6 6: 1 1 2 7 - 3 0 .

Key messages

● A n e u rysms of the sinus of Valsalva are most commonly
congenital in origin

● Infective endocarditis, penetrating injury and
t u b e rculosis can also cause these aneury s m s

● E c h o c a rdiography and scans are useful in their diagnosis

● Treatment usually involves surgical re p a i r
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