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Unusual and intraoperative epicardial
echocardiographic features of a papillary tumour of
the aortic valve
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SUMMARY A mass with a diameter of0-8 cm was detected in the aortic root of a 53 year old woman
during routine preoperative cross sectional echocardiographic assessment of a secundum atrial
septal defect. Intraoperative epicardial echocardiography showed that the mass was attached by a
slender stalk to the tip of the left coronary cusp of the aortic valve, and histological examination
showed that it was a papillary tumour.

Intraoperative epicardial echocardiography can help in planning the excision of papillary
tumours, and excision is advised even when there are no symptoms.

Papillary tumours of the heart are uncommon. Until
recently, they were diagnosed only as an incidental
finding at necropsy,' but now they can be detected
more frequently by cross sectional echocardio-
graphy' or recognised during cardiac operation.' The
aetiology of papillary tumours is uncertain. These
lesions are not always asymptomatic and they need to
be diagnosed accurately and distinguished from
other conditions such as vegetations caused by infec-
tive endocarditis, which are managed differently.
There has been only one previous report of the

cross sectional echocardiographic diagnosis of a
papillary tumour arising from the aortic valve4; in
another patient who had M mode echocardiography
alone, the features were thought to suggest infective
endocarditis and the diagnosis was not established
until operation.5 We describe the preoperative and
intraoperative epicardial echocardiographic features
of a papillary tumour of the aortic valve.

Case report

A 53 year old woman reported dyspnoea on exertion
for two years. She had no other symptoms, and in
particular no history of chest pain or episodes
suggestive of systemic embolism. On examination,
the pulse was regular and the blood pressure and
venous pressure were normal. There was a mild
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parasternal lift, fixed splitting of the second heart
sound, and an ejection systolic murmur over the
pulmonary area.
The electrocardiogram showed sinus rhythm,

complete right bundle branch block, and a normal
cardiac axis. The chest radiograph showed mild
cardiomegaly, an enlarged main pulmonary artery,
and pulmonary plethora. Routine haematological
and biochemical tests and urine analysis and culture
were normal. Blood cultures yielded no growth. The
erythrocyte sedimentation rate was 13 mm in the first
hour.

Echocardiography was performed with a Hewlett
Packard duplex system. The right ventricle was
enlarged (diastolic and systolic dimensions from M
mode 3-7 and 2-9 cm) and there was paradoxical
motion of the interventricular septum. Cross sec-
tional imaging showed an ostium secundum atrial
septal defect, and a mass in the aortic root that was
featureless, round, and 0 8 cm in diameter (area
1-5 cm2). It was seen well in both parasternal long
axis and short axis planes, in the region of the
commissure between the right and left coronary
cusps of the aortic valve (fig la,b). The mass was not
apparent on most M mode recordings of the aortic
valve. There was no aortic regurgitation. The mass
was thought to be a myxoma, although a vegetation
(and thus infective endocarditis) could not be
excluded.

Cardiac catheterisation also confirmed that the
patient had an atrial septal defect. The pulmonary to
systemic flow ratio was 3: 1, and the pulmonary artery
pressure was 50/15 mm Hg. Neither left ven-
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A

Fig 1 Cross sectional echocardiographic images showing spherical mass (arrowed) in the aortic root. (a)
Parasternal long axis view showing mass in the posterior half of the aortic root. (b) Short axis view showing
mass between right and left coronary cusps. LV, left ventricle; LA, left atrium; RV, right ventricle;
RVOT, RV outflow tract; RA, right atrium. (c) Intraoperative epicardial echocardiogram showing
attachment of the mass by a stalk (arrowed) to the top of the left coronary cusp. AO, ascending aorta; LA,
left atrium.
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triculography (performed via the atrial septal defect)
nor aortography showed a filling defect in the aortic
root.

Early operation was advised because of a possible
risk of embolism. At operation, before epicardial
bypass, echocardiographic imaging was performed
with a 5 MHz probe placed on the aorta. This
showed that the mass was attached to the tip of the
left coronary cusp of the aortic valve (fig lc). There
was no connection to the free wall ofthe aorta and the
mass remained clearly visible during both systole and
diastole. After routine closure of the atrial septal
defect with a Dacron patch, the aortic valve was
examined through a transverse aortotomy. The mass

Fig 2 (a) Large fragment of the papillary tumour mass

and the excised edge of the aortic leaflet showing the attached

origin of the stalk. (b) Microscopic appearance of the tumour

(original magnification x SO). (c) Microscopic appearance

of the tumour (original magnification x 130).
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was attached to the free margin of the left coronary
cusp by a stalk, and it consisted of a central papillary
core of pale tissue covered by abundant gelatinous
material (fig 2a). Grossly it resembled a small cardiac
myxoma. The right and non-coronary cusps of the
aortic valve appeared normal and the ostia of the
coronary arteries were not obstructed. The tumour
was removed with a small sliver of the free margin of
the left coronary cusp. The competence of the aortic
valve after resection was confirmed by fluid instilla-
tion into the aortic root, rather than by Doppler
colour flow mapping, which was not then available.

Histopathological examination showed the typical
appearance of a so-called papillary tumour of cardiac
valves,6 composed of numerous delicate slender
papillae anchored to the aortic valve cusp by a narrow
pedicle of fibroelastic tissue. Each papilla consisted
of a central acellular eosinophilic core made up of
collagen and whorls of elastic fibres, surrounded by a
sheath of myxoid material rich in acid mucopolysac-
charides and covered by a single layer of flattened,
regular endothelial cells (fig 2b,c). There was no
evidence of recent thrombosis or of fibrin deposition
on the surface of the lesion.
The patient made an uncomplicated recovery.

Postoperative echocardiographic examination before
discharge showed no residual tumour. There was
evidence of mild aortic regurgitation on the contin-
uous wave Doppler echocardiogram, although there
was no audible early diastolic murmur.

Discussion

Papillary tumours of the aortic valve typically are
attached to the ventricular surface ofa cusp,6 as in the
patient of Shub et al.4 The location of the tumour
described in the present report, on the free margin
and aortic surface, is therefore unusual. There have
been reports of similar lesions arising from the
leaflets,278 papillary muscles,9 or chordae tendineae4
ofthe mitral valve; from the tricuspid valve10; or from
the endocardium ofthe septum or outflow tract ofthe
left ventricle. 11-13
As in other cases, echocardiography in our patient

showed a solitary small nodule. Although a diagnosis
of infective endocarditis could not be excluded on
preoperative imaging from the chest wall, in retro-
spect the presence of a mass without significant
haemodynamic effects or any systemic upset or
embolism, made infection unlikely. The precise
attachment of the tumour could not be determined
from a parasternal approach-as in a previous case in
which echocardiography suggested that a papillary
tumour was attached to the anterior mitral leaflet
when it was in fact attached only to the chordae
tendineae4-and therefore intraoperative epicardial
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imaging was very helpful. The clarity of epicardial
echocardiographic images may be of particular value
where transthoracic images are of poor quality. In
our case, epicardial echocardiography showed the
stalk ofthe tumour and excluded other lesions such as
aortic root abscess associated with infective endocar-
ditis. It also assisted the surgeon in planning the
careful excision of the tumour. In one previous case,
transoesophageal echocardiography was used during
cardiac operation to examine a papillary tumour
arising from the anterior leaflet of the mitral valve.8
Although no new features were identified on that
occasion, intraoperative echocardiography should
facilitate more precise diagnosis of a papillary
tumour and when allied to colour flow mapping will
provide rapid assessment of valve function after
excision and valve repair. The images obtained from
epicardial and transoesophageal echocardiography
are of similar quality, so that the ideal intraoperative
technique will depend in part on the anatomical
location of each tumour. Epicardial imaging in a
sterile operative field can be easily achieved by
enclosing the imaging probe in a sterile plastic bag.
The ease and convenience of this approach may lead
to epicardial imaging becoming the more popular
form ofintraoperative echocardiography particularly
if, as is already practised in some centres, surgeons
become familiar with the use of echocardiographic
equipment themselves.'4

In seven out of 12 (including our patient) echocar-
diographic reports of papillary tumours M mode
traces have been normal. Nevertheless, additional
echoes have sometimes been seen on the aortic valve,5
on the anterior mitral leaflet,4 in the left ventricular
outflow tract,"3 or on the tricuspid valve.'0
The aetiology of papillary tumours is unclear, and

this is reflected by the variety ofnames (at least 16) by
which they are known."813 In some journals current
usage favours the term "fibroelastoma", but until the
cause and nature of these lesions are established, we
prefer to continue to use the simplest descriptive
term, namely papillary tumour.6 Most cases reported
by pathologists occurred in the elderly or in patients
with chronic valvitis,'6 but in recent years there have
been several reports of papillary tumours in patients
with a history of previous cardiac operation.9104' In
another- patient, several papillary tumours were
detected within the left ventricle, eight years after a
septal myectomy had been performed.' Such cases
seem to support the observation that the histological
features of papillary tumours are not those of true
neoplasms but resemble so-called giant Lambl's
excrescences-lesions tht are thought to arise by the
organisation of small deposits of fibrin at the sites of
minor endothelial damage.6 It is hard to understand,
however, how such a process could give rise to a mass

almost 1 cm in diameter, as in our patient, without
that mass becoming detached. Some have suggested
that both papillary tumours and cardiac myxomas
originate from organising mural thrombus,6 15
because papillary tumours have abundant
extracellular acid mucopolysaccharides and a
gelatinous consistency similar to that of cardiac
myxomas, but this view is at odds with more recent
reports of chromosomal abnormalities,'6 abnormal
cell differentiation,'7 and neuroendocrine compon-
ents"8 in myxomas.
Whatever their aetiology, large papillary tumours

should probably be removed, even when they are
found incidentally during investigations for an
unrelated illness, as in our patient. Papillary tumours
of the aortic valve in particular have been reported to
cause angina'920 or death,223 presumably from
occlusion of a coronary ostium. Tumours in the left
ventricle and on the mitral valve have been associated
with recurrent systemic emboli and neurological
problems,7 8 12 and myocardial infarction in a patient
with angiographically normal coronary arteries.7
Systemic embolisation was rarely reported before
1971 (it occurred in three of 39 cases reviewed by
Fowles et alf), but it is more likely that papillary
tumours are now being discovered increasingly by
echocardiography than that they are being incrimin-
ated erroneously as a source of emboli. In two
patients thrombus was found on the surface of the
tumour on histological examination,27 so anti-
coagulation should be considered pending surgery.
At operation it is usually possible to perform a simple
excision of the tumour with conservation,10 as in our
patient, or repair28 of the related valve. There have
been no reports of recurrence of a papillary tumour,
but echocardiographic surveillance is advisable.

We thank Mr E G Butchart, FRCS, for his help with
this patient.
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