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Echocardiographic detection of subvalvar aortic root
aneurysm extending to mitral valve annulus as
complication of aortic valve endocarditis
B E GRIFFITHS,* M C PETCH, T A H ENGLISH
From the Departments of Cardiology and Cardiothoracic Surgery, Papworth Hospital, Papworth Everard,
Cambridge

SUMMARY Acute aortic regurgitation as a consequence of infective endocarditis developed in a young
man after peritonitis. A large subvalvar aortic root aneurysm extending to the mitral valve annulus
together with features of severe acute aortic regurgitation were shown by M-mode echocardiogra-
phy. The echocardiographic findings were confirmed at operation when obliteration of the aneur-
ysmal space and aortic valve replacement were performed. Postoperative echocardiography
confirmed obliteration of the aneurysmal space.

Subvalvar aortic aneurysms initially thought to be of
congenital origin and virtually confined to African
Negroes may occur as a complication of aortic valve
endocarditis.'I Until recently subvalvar aortic
aneurysms could only be detected preoperatively by
aortography. Recent case reports have shown that
these aneurysms may be detected by M-mode
echocardiography.68 The subvalvar aneurysms
detected, however, did not extend to the mitral valve
annulus and only in one case could endocarditis be
definitely implicated as the cause.
Mycotic aneurysms involving the region of the left

ventricular outflow tract are an indication for early
surgical treatment. In the present case M-mode
echocardiography clearly showed the subvalvar
aneurysm extending to the mitral valve annulus. This
finding was confirmed at operation. Careful M-mode
echocardiography provides a non-invasive means of
diagnosing these aneurysms in the critically ill patient
without resorting to cardiac catheterisation.

Case report

A 19-year-old student with no previous cardiovascular
history was admitted to a hospital in Amsterdam with
acute peritonitis. An emergency laparotomy showed a
perforated appendix and 500 ml pus was drained from
the abdominal cavity. Despite antibiotic treatment
with gentamycin, metronidazole, and carbenicillin a

*Present address: Department of Cardiology, Welsh National School of
Medicine, Heath Park, Cardiff.

grumbling fever persisted. Eleven days later a second
laparotomy was performed and two large abscess
cavities in the left subphrenic space and pouch of
Douglas were found. The abscess cavities were
drained and antibiotic therapy continued until his dis-
charge. Two days later he was admitted to Papworth
Hospital with increasing shortness of breath and night
sweats. On admission he was severely ill in pulmonary
oedema and with cardiovascular signs of severe acute
aortic regurgitation. He was afebrile and had no stig-
mata of infective endocarditis. Blood cultures
remained sterile. Echocardiography disclosed a large
echo-free space posterior to the posterior aortic wall
(Fig. IA) extending to the mitral valve annulus
(Fig. IB). Presystolic mitral valve closure indicated
severe acute aortic regurgitation9 (Fig. 2A). Open
heart surgery was performed three weeks after his
admission to Papworth Hospital and 10 weeks after
his initial presentation with acute appendicitis. A
large subaortic annular aneurysm was found between
the aortic annulus anteriorly and the left atrium post-
eriorly. The mouth of the aneurysm occupied an area
from the middle of the non-coronary sinus to the
middle of the left coronary sinus and buried down-_
wards and posteriorly leading to detachment of the
mitral valve annulus. The aneurysmal sac contained
infected granulations. The aortic valve was tricuspid
with a large perforation in the non-coronary cusp-
the prime cause of the regurgitation. A strip of
pericardium was used to line the outflow tract of the
left ventricle and the mitral valve was reattached. The
aneurysm was obliterated by interrupted sutures and
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Echocardiographic detection of subvalvular aortic root aneurysm
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Fig. 1 (A) Preoperative
echocardiogram of aorta and aortic valve
showing a large aneurysm (An) as an-~~~~~Zi__i~i~i~ W~_i_~i~w~w~w ~~~ echo-free space posterior to the aorta and

_~_ML..L__ _ _anterior to the left atrium. The aneurysm
expands in late diastole and early systole
and narrows in early diastole.

A. - A ~~~~~~~~~~~~~~~~(B)Preoperative echocardiogram
A4A 1~- LV aorta scan illustrating the posterior

A.-A aneurysm extending to the mitral valve
Aj'Yt'* X * s t $,i sw i^ofA(za iv0Avae annulus. Vigorous contraction of the

/ At ja s = # > 9 rt' An>ti-Xnt W septum and left ventricular posterior wall
V ~~~~~~~~~~~~~~~~~~~~~~~suggestssevere aortic regurgitation.!eker 7 (C) Postoperative echocardiogram

LV aorta scan showing obliteration ofthe
aneurysmal space, with thickening of the
posterior wall secondary tofibrosis within
the obliterated aneurysm. AV, aortic

(B) valve; LV, left ventricle; BSAV,
Bjork-Shiley aortic valve; LA, left
atrium.
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the aortic valve excised and replaced with a No. 21
Bjork-Shiley prosthesis.

Postoperative echocardiography confirmed obliter-
ation of the aneurysmal space (Fig. 1C) with thicken-
ing of the posterior aortic wall secondary to throm-
bosis and fibrosis within the obliterated aneurysm and
normalisation of mitral valve closure (Fig. 2B). The
patient has subsequently remained well but with
residual haemodynamically insignificant mitral and
aortic regurgitation.

Discussion

Subvalvar aortic aneurysms initially considered con-

genital in origin and virtually confined to African
Negroes are now a recognised complication of infec-
tive endocarditis and may be encountered in up to
10% of patients undergoing aortic valve replacement
for aortic valve endocarditis. I -5 10 Trauma is another
precipitating cause."I The special problems and sur-
gical treatment involved in such patients have been

discussed by Gonzalez-Lavin et al. '0 The left ventricu-
lar outflow tract is a region of strategic importance. 12
Here the mitral-aortic intervalvular fibrosa connects
the part of the aortic root related to the non-coronary

and left coronary aortic valve cusps to the base of the
anterior mitral valve leaflet. Wedged between the
aorta and adjacent left atrium and extending to the
intervalvular fibrosa is epicardial tissue-the epicar-
dial wedge. Infection from the aortic valve may there-
fore spread directly to the epicardial wedge which
itself has little resistance to infection because of its
relative avascularity'3 and thus lead to aneurysm for-
mation.'4 Infection may similarly extend to the
anterior mitral valve leaflet. Because of this particular
anatomical relation infection may reach the mitral
valve in another way. The anterior mitral valve leaflet
lies immediately subjacent to the aortic valve and may
become secondarily infected by regurgitation of blood
through an actively infected aortic valve-the "jet
lesion".'I 16

Pneumococcal and staphylococcal infections are the

Fig. 2 (A) Preoperative
echocardiogram of the mitral valve
showing almost complete closure of the
mitral valve 60 ms before the inscription
of the QRS complex ofa simultaneously
recorded electrocardiogram.
(B) Postoperative echocardiogram of the
mitral valve showing normalisation of
mitral valve closure after the inscription of
the QRS complex ofa simultaneously
recorded electrocardiogram. ECG,
electrocardiogram; PHONO,
phonocardiogram; MV, mitral valve.
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most common organisms,5 though cases secondary to
fungi'017 and Brucella SUiS18 infection have been
reported. Indeed, Brucella suis was implicated in the
first recorded case of a subannular aneurysm secon-
dary to infection.'8
These aneurysms may calcify,8 10 thrombose, and

subsequently embolise,'9 extend and rupture into a
chamber of the right heart,4 lead to aortic regurgita-
tion secondary to distortion of the aortic valve,6 rup-
ture into the pericardium with subsequent death
because of haemopericardial tamponade,'4 20 21
extend to the mitral valve annulus with detachment of
the mitral valve,'0 or extend to the interventricular
septum.7 Their presence usually indicates early surgi-
cal referral and treatment.

Until recently aortography was the only means of
establishing preoperative diagnosis. Despite a recent
paper disputing the dangers of cardiac catheterisation
in patients with infective endocarditis,22 cardiac
catheterisation is not without its risks when per-
formed in acutely ill patients with aortic valve
endocarditis.23-25 A non-invasive method of diagnos-
ing these aneurysms is clearly desirable.

Three recent case reports have shown the useful-
ness of M-mode echocardiography in the detection of
subannular aneurysms.6-8 In none of these reported
cases, however, did the detected aneurysm extend to
the mitral valve annulus and a recent infective process
(Staph. aureus) could only be implicated in one case.7
The differential diagnosis of the echocardiographic

features described includes a sinus of Valsalva aneur-
ysm of the non-coronary sinus-a possible complica-
tion of infective endocarditis. A congenital sinus of
Valsalva aneurysm would be extremely unlikely as
they are confined almost exclusively to the right coro-
nary sinus26 and would occupy a position anterior to
the anterior aortic wall.27 In this case the diagnosis of
infective endocarditis can be in no doubt: the
development of acute regurgitation after a prolonged
febrile episode, and the presence of infective granula-
tions containing degenerative cocci in the aneurysm
support the diagnosis.

Preoperative echocardiography detected the large
annular aneurysm and its extension to the mitral valve
annulus. Echocardiography also clearly showed the
severity of the aortic regurgitation, with features of
left ventricular volume overload and presystolic clos-
ure of the mitral valve. Cardiac catheterisation was
not performed in this ill young man. The echocar-
diographic findings were confirmed at operation.
We conclude that M-mode echocardiography may

provide valuable information in patients with severe
aortic valve endocarditis and may show subannular
aortic aneurysms when present. Careful echocardio-
graphy may obviate the need for cardiac catheterisa-
tion in the critically ill patient.
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Notice
Subacute bacterial endocarditis
A survey is currently being carried out by the British
Cardiac Society and the Medical Services Study Group
of the Royal College of Physicians. Though improve-
ment of dental prophylaxis is one objective, the sur-
vey is already yielding other valuable information. It
is hoped that proformas will be received in respect of a
high proportion of patients with subacute bacterial
endocarditis in the British Isles seen during 1981 and
1982 and readers are asked to arrange for them to be
submitted in respect of any cases that come to their
notice. Proformas can be obtained from Sir Cyril
Clarke, Medical Services Study Group, King's Fund
Centre, 126 Albert Street, London NW1 7NF (tel.
01-267 6111, ext. 263) to whom they should be
returned.
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