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In the popular mind, the term “tumor” recalls the
concept of “cancer,” i.e., a highly aggressive bio-
logical process eventually leading to body con-
sumption due to malignant infiltration and
metastasis.

This is not the case at the heart level, since
malignant primary cardiac tumors are rare (about
10% of all primary cardiac tumors). Malignancy
is hemodynamic rather than biological, due to
obstruction of the blood circulation because of
intracavitary growth and embolism of neoplastic
fragments with potentially devasting ischemic
damage to several organs.

Before the advent of cardiac imaging and of
open heart surgery, cardiac neoplasms were not
diagnosed in vivo and were mostly fatal due to
complications along their natural history and, as
such, diagnosed by the pathologist only at
postmortem.

Noteworthy, the first description of cardiac
tumors was made by Matteo Realdo Colombo in
1559 in his book De Re Anatomica [1]. While
performing the autopsy of the body of Cardinal
Gambaro from Brescia, since he was the archiater
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in Rome at that time, he discovered a left ven-
tricular mass described as follows in Latin “In
Cardinali Gambara Brixiano tumorem praedu-
rum, et ad ovi magnitudinem in sinistro cordis
ventricolo Romae vidi, ubi illum in affinium gra-
tiam dissecarem” (“in Rome I saw a solid tumour,
large like an egg, in the left ventricle of Cardinal
Gambaro of whom I was committed by the Pope
to make autopsy”) (Fig. 1.1). Most likely it was a
post-infarction endocavitary apical mural throm-
bus rather than a true neoplasm.

In the famous article entitled Tumors of the
heart:. review of the subject and report of one
hundred and fifty cases, dated 1951 [2], Richard
Prichard wrote “...the most common cardiac
tumour (cardiac myxoma) has never been diag-
nosed antemortem...”. Noteworthy, in the Mayo
Clinic experience published in 1980, 23% of sur-
gically resected cardiac myxomas were referred
to surgery on the basis of auscultatory signs and
symptoms suggestive of rheumatic mitral valve
stenosis [3].

The first book on cardiac tumors was pub-
lished by Ivan Mahaim in 1945 (Fig. 1.2) with the
title Les tumeurs et les polypes du coeur: etude
anatomo-clinique [4].

At the Institute of Pathological Anatomy of the
peaceful Lausanne, spared by the second world
war due to the neutral position of Switzerland, the
young cardiac pathologist Mahaim wrote an
extraordinary book, that was a collection of per-
sonal observations at postmortem as well as of
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Fig. 1.1 Portrait of
Realdo Colombo, Faculty
of Medicine Hall,
-University of Padua.
Reprinted with permission
of the Italian Society of
Cardiology

literature review, and represented a milestone
publication on the topic of cardiac tumors for
several generations of pathologists and physicians
involved in the field. From him we learned that
cardiac myxoma (called in French “le polype” due
to its resemblance to a pedunculated gastro-enteric
polyp), can have a clinical presentation with syn-
cope or dyspnea due to atrio-ventricular valve
orifice occlusion (functional mitral stenosis), with
peripheral artery occlusion due to embolic phe-
nomena, or can be totally asymptomatic being an
incidental finding (“les polypes silencieux™).
Although these were all autopsy cases, Mahaim
was optimist on the perspectives of Medicine.
While treating atrial myxoma (“Le polype du

coeur”), the most frequent cardiac tumor (nearly
two-thirds of primary heart neoplasms), he said
“...surgical resection of atrial polyp encounters
apparently unsurmountable difficulties. However,
we should not give up because of this feeling. In
any field of science, with technological progress,
the impossible is just a moment during the evolu-
tion of our powers. As Mummery said about alpin-
ism, the inaccessible peak becomes an easy route
for ladies...” [4].

On the contrary, in 1951 Prichard manifested
a pessimistic attitude by saying “...of the surgi-
cal treatment of these tumours we never heard”
[2]. Surprisingly, in the same year 1951 Goldberg
et al. [5] for the first time successfully made a
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Fig. 1.2 Title page of the book by Ivan Mahaim on cardiac tumors, published in 1945. Reprinted with permission of

the Italian Society of Cardiology

clinical diagnosis of left atrial myxoma using
angiography and in 1954 Crafoord resected a
myxoma using extracorporeal circulation [6].
Thus, the era of “surgical pathology” started
with clinical diagnosis mostly based upon angiog-
raphy (Fig. 1.3) and the pathologist on call to
establish in vivo the nature and histotype of the
neoplasm, as in any other field of oncology.
However, the historical watershed in the diag-
nosis and treatment came in the 1980s, with the
advent of non-invasive imaging, i.e., echocar-
diography (Fig. 1.4) which, together with com-
puted tomography and cardiac magnetic
resonance (MRI), substantially improved diag-
nosis and subsequent treatment. It is possible to
easily visualize cardiac tumors at the first onset
of symptoms or even incidentally, during routine
diagnostic procedures, and send the patient
promptly to the surgeon for resection with a
nearly 100% success in the benign forms. Before
the 1980s cardiac myxomas were a postmortem

finding, thereafter they became almost exclu-
sively a clinical and surgical observation.

The role of the pathologists is now to establish
the nature of the resected mass (non-neoplastic,
benign, or malignant neoplasms) and, last but not
least, to make the differential diagnosis with sec-
ondary neoplasms. The advent of immunohis-
tochemistry to characterize the antigenic markers,
by using monoclonal and polyclonal antibodies,
leads to major advances in the diagnosis of pri-
mary and secondary cardiac tumors as in other
fields of oncology, but particularly of malignant
primary sarcomas, where the tumor cell of origin
can be the endothelial cell, fibroblast, cardiomyo-
cyte, smooth muscle cell, adipocyte, etc. [7].

We report some anecdotal cases collected
along the last 35 years at our center in Padua,
which are emblematic of the historical evolution
in the field of cardiac oncology.

In 1976 a 61 -year-old man died during
angiographic examination performed due
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Fig. 1.3 Angiographic diagnosis of right ventricular  Society of Cardiology. (a) Angiographic image showing a
myxoma in a 21-year-old male (from Bortolotti et al. [20] ~ contrast medium defect at the level of the right outflow
modified). Reprinted with permission of the Italian tract. (b) At surgery, a bi-lobated myxoma was found

Fig. 1.4 Diagram
illustrating a left atrial
myxoma as viewed in the
long-axis parasternal
view by two-dimensional
echocardiography.
Reprinted with permission
of the Italian Society

of Cardiology
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Fig. 1.5 A 61-year-old man who died due to acute pul-
monary edema in 1976. (a) A giant left atrial, cluster-
shaped myxoma was found occupying the left
atrio-ventricular valve orifice. (b) A similar drawing is

to acute pulmonary edema and peripheral
embolisms. The need to wait for angiography
before referring the patient to surgery resulted
to be fatal. A giant villous left atrial myxoma
occupied the mitral atrio-ventricular orifice,
herniating and protruding into the left ventricle
(Fig.1.5).

In 1979 a 45-year-old man suffered a sudden
left leg ischemia. An embolus was retrieved by
Fogarty, and histology showed the a thrombotic
composition. Two days later the patient had an
embolic “storm,” including the cerebral arteries
and died. At autopsy a smooth left atrial myxoma,
covered by a stratified thrombus as the probable
source of multiple embolisms, was found (Fig. 1.6).
Since then, we learned that the true nature of the
embolic source cannot be derived with certainty
from the histological examination of emboli frag-
ments alone. An echocardiographic examination
should have been performed to look at the heart
and save the life of the patient by emergency oper-
ation to resect the embolic source.

available in the book by Mahaim (observation by Ferrari
E. Sui tumori poliposi dell’endocardio atriale. Arch Sc
Mediche 1941;72:75). Reprinted with permission of the
Italian Society of Cardiology

In 1978, a 15-year-old boy had a diagnosis of
myocarditis due to chest pain with cardiac
enzymes release and ST segment elevation on 12
lead ECG. Discharged at home 20 days later, he
suffered an embolic stroke while playing soccer
and died suddenly. Autopsy examination revealed
a bi-atrial myxoma (Fig. 1.7a, b) with myxoma-
tous embolisms of the cerebral and right coronary
artery, the latter being the cause of the previously
misdiagnosed inferior myocardial infarction
(Fig. 1.7¢). Again, echocardiography examina-
tion should have identified the cardiac mass, with
prompt indication to surgical resection thus pre-
venting the second fatal embolic episode.

In 1979, a 43-year-old man, brother of a
distinguished surgeon at the University of Padua,
complained of malaise and leg arthralgias.
Although the brother reassured him by saying that
he was only stressed, the patient asked a chiro-
mancer who, by massaging his legs, told that
his problems came from far away, i.e., from the
heart. Few days later, he suffered bi-lateral leg
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Fig.1.6 A 45-year-old man who died in 1979 after several
episodes of peripheral embolism. (a) A left atrial myxoma
was found at autopsy (“polyp”) with the endocardial surface
covered by thrombus. Histological examination of periph-
eral embolisms retrieved during life was negative for myxoma

ischemia and the infra-renal abdominal aorta
appeared occluded at angiography. At emer-
gency vascular surgery, a big white—gray
embolus, of gelatinous consistency in keeping
with myxomatous material at histology, was
retrieved from the aortic carrefour. At angiog-
raphy, a left atrial mass was found and cardiac
surgery was immediately performed with resec-

(only thrombus). (b) Drawing of a left atrial myxoma in
the book by Mahaim, herein described as a “pedunculated
polyp” accounting for functional mitral stenosis. Note the
similarity between the two cases. Reprinted with permission
of the Italian Society of Cardiology

tion of a huge villous myxoma from the left
atrial cavity (Fig. 1.8).

Some anecdotal cases belong also to the so-
called echocardiographic era.

A 6-year-old boy suffered a stroke with
hemiplegia and echocardiographic examination
detected a left atrial mass. The surgically
resected mass revealed to be at histology a vil-
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Fig. 1.7 A 15-year-old boy who died due to cerebral
embolism after a “myocarditis-like” presentation (from
Valente and Montaguti [24] modified). Reprinted with
permission of the Italian Society of Cardiology. (a) Villous

left atrial myxoma; (b) villous right atrial myxoma, cov-
ered by thrombi; and (c) right coronary artery occluded by
myxomatous embolism (Alcian PAS x15)
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Fig. 1.8 A 43-year-old man with villous left atrial myx-
oma accounting for leg ischemia with abdominal aortic
carrefour occlusion. The vascular surgeon removed a sau-
sage-like huge mass, which resulted to be an embolus
detached from the left atrial myxoma, as identified by car-
diac angiography and then surgically resected (from
Ballotta et al. [18] modified). Reprinted with permission
of the Italian Society of Cardiology

lous, gelatinous, and friable myxoma (Fig. 1.9).
During the follow-up, the boy well recovered
without neurological sequelae. Since then,
echocardiography is always performed in any
patient, even in the pediatric age, with neuro-
logical or syncopal episodes, to exclude a car-
diac source.

A 47-year-old woman coming from the South
of Italy to Padua as devotee of Saint Antony, went
to the Church in Padua with malaise and arthral-
gias; while kneeling to Saint Antony, she had loss
of consciousness and fainted. Promptly transferred
to the Intensive Care Unit in Padua, echocardiog-
raphy disclosed a left atrial mass wedging into
the mitral valve orifice (Fig. 1.10). She had emer-
gency operation and survived without any com-
plication: a joint venture between the Patavian

Medical School and the thaumaturgical power of
the Saint!

After the implementation of non-invasive car-
diac imaging and with the exponential increase of
in vivo diagnosis and “‘surgical pathology” cases,
we did not observe anymore autopsy deaths due
to cardiac myxomas along the natural history.
The rare postmortem observations were incidental
findings of tumors of small size or of myxoma
with calcific involution, a condition for whom we
coined the term “lithomyxoma” [8] (Fig. 1.11).

On the contrary, the availability of echocar-
diography performed as a routine/screening test
in several conditions due to its non-invasive-
ness, led to the frequent casual identification of
many small benign endocavitary tumors, par-
ticularly fibroelastomas (or fibroelastic papillo-
mas). When localized in the left chambers,
surgical resection is always indicated, for pri-
mary prevention of embolic phenomena. On the
contrary, right-sided papillomas can be fol-
lowed up.

Malignant cardiac tumors represent a different
clinico-pathologic challenge.

Secondary metastatic tumors can involve the
pericardium, myocardium, and endocardium. In
the latter instance, endocardial metastases may
be also observed of such a size to create endo-
cavitary obstruction like primary cardiac tumors
(Fig. 1.12). Noteworthy, the diagnosis of second-
ary cardiac mass is no so rarely achieved only by
histological examination of the resected cardiac
mass that reveals a histotype different from that
of primary malignant cardiac tumors. For
instance, we recall a case of a right atrial endo-
cavitary villous tumor, labeled as myxoma at
naked eye observation and then diagnosed as tes-
tis corion carcinoma after histological and immu-
nohistochemical investigation; as well as the case
of a right atrial mass located at the orifice of the
inferior caval vein, subsequently diagnosed as
clear cell renal carcinoma (Fig. 1.13). In both
instances, a total body imaging (echo, CT) has
been then performed with discovery of the pri-
mary malignant tumors and orchiectomy and
nephrectomy were carried out, respectively, with
adjuvant chemotherapy.



1 Cardiac Tumors: From Autoptic Observations to Surgical Pathology... 9

SIHONI GE

Fig. 1.9 Left atrial myxoma in a 6-year-old child with cerebral stroke and hemiplegia. Two-dimensional echocardiography
revealed a left atrial mass (a). At surgical pathology examination, a friable, villous left atrial myxoma was diagnosed (b).
Reprinted with permission of the Italian Society of Cardiology

Primary malignant cardiac tumors are mostly
infiltrating masses with inherent difficulties in
achieving a complete surgical resection and as
such with a poor prognosis. An exception is repre-
sented by the rare primary malignant cardiac
tumors with an endocavitary growth and a clinical
presentation mimicking myxoma due to obstruc-
tive symptoms and signs. The patient can even
present with cardiogenic shock, when the intrac-
ardiac mass occupies the atrio-ventricular orifices

or the pulmonary artery, mimicking pulmonary
embolism. Histological examination of the resected
“embolus” is mandatory, to assess the benign or
malignant nature of the process and characterize
the histotype [7].

In the last two decades, there have been many
steps forward in the clinical diagnosis and treat-
ment of cardiac tumors:

1. Endomyocardial biopsy. Tissue sampling to
assess the neoplastic nature of the mass during



G.Thiene et al.

L e

Fig. 1.10 A 47-year-old woman with syncopal episodes. The prompt echocardiographic examination (a, b) detected a
polypous left atrial mass, impinging during diastole into the mitral valve orifice. The successfully resected mass revealed
to be a smooth myxoma (“polyp”) (c). Reprinted with permission of the Italian Society of Cardiology

life can be achieved through either surgical
thoracotomy or endomyocardial biopsy. With
the latter technique, tissue samples may be
taken with the bioptome introduced antegrade
in the right cardiac chambers either through
femoral or jugular veins or, more rarely, retro-
grade in the left chambers through femoral
arteries [9]. The procedure is under echocar-
diographic guidance and avoids thoracotomy

for diagnosis, allowing therapeutic planning,
including cardiac transplantation, in cases of
malignant neoplasm without extra-cardiac
metastasis. Moreover, endomyocardial biopsy
can be useful in the setting of tumors which
are unresectable or require histological char-
acterization before chemotherapy is started,
such as lymphomas. An adequate number and
size of samples (4-5 pieces, 1-2 mm each) is
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Fig. 1.11 Incidental autopsy finding of left atrial myxoma with calcific involution (lithomyxoma) in a 72-year-old
woman who died due to ischemic heart disease (from Basso et al. [§] modified). Reprinted with permission of the Italian
Society of Cardiology. (a) gross view; (b) ex vivo X-Ray

. Prenatal

usually enough for a thorough histological
investigation, including immuno-histochemis-
try, to achieve a precise diagnosis (Fig. 1.14).
echocardiographic  diagnosis.
Nowadays, prenatal echography is a routine
examination during pregnancy and the request
for fetal echocardiography is increasing. Many
congenital heart diseases are diagnosed before
birth, including cardiac tumors [10]. They

consist mostly of teratomas, fibromas, rhab-
domyomas either intramural or endocavitary,
and more frequent indications include arrhyth-
mias, hydrops, retarded intrauterine growth,
and familiarity of tuberous sclerosis. Prenatal
diagnosis is essential to plan the surgical inter-
vention soon after delivery.

. Cardiac transplantation. Organ replacement

with orthotopic cardiac transplantation is an
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Fig. 1.12 Huge endocavitary right atrial mass, herniating into the tricuspid valve orifice in a 77- year-old man with a
history of cirrhosis. At histology, a metastasis of hepatocarcinoma was identified. Reprinted with permission of the

Italian Society of Cardiology

Fig. 1.13 Right atrial mass with pre-operative diagnosis
of cardiac myxoma in a 42-year-old woman.
Reprinted with permission of the Italian Society of
Cardiology. (a) Gross view of the surgically resected
mass with a smooth surface. (b) At histology, clear cells

with round nuclei and vacuolated cytoplasm, aggregated in
cordon-like structures are visible (hematoxylin—eosin). (c)
At immunohistochemistry, a few cells are positive for
vimentin. A final diagnosis of cardiac metastasis of clear
cell renal carcinoma was done
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Fig. 1.14 Histologic diagnosis of cardiac metastasis by
T-cell lymphoma through endomyocardial biopsy in a
36-year-old woman (from Testolin et al. [40] modified).
Reprinted with permission of the Italian Society of
Cardiology. (a) Trans-esophageal echocardiography, four-
chamber view: a mass on both side of the interatrial septum

extreme therapeutic option which is indicated
in the setting of non-resectable benign cardiac
tumors, or in cases of infiltrating primary
malignant neoplasms without extra-cardiac
metastasis. The ideal situation is typically
represented by cardiac fibroma, which is usu-
ally located within the interventricular septum
(Fig. 1.15) or the left ventricular free wall
[10]; total heart removal with ex vivo repair on
the bench, followed by auto-transplant, can be
also carried out. A different situation is repre-
sented by infiltrating primary malignant cardiac
tumors, where cardiac transplantation is consid-
ered only in the absence of metastases. However,
the cardiac surgeon has always to take into
consideration the low number of donors and
the high number of patients in the waiting list
with a potentially better long-term prognosis.

is visible (arrows). (b) Right ventricular endomyocardial
biopsy shows a lympho-proliferative lesion infiltrating the
myocardium. (¢) At immunohistochemistry, the cells are
positive for T lymphocytes (CD3) (AML anterior mitral
leaflet, CVC central venous catheter, RA right atrium, RV
right ventricle, LA left atrium, LV left ventricle)

4. Cardiac magnetic resonance imaging (MRI)
and computed tomography (CT). MRI is the
best available non-invasive procedure for
cardiac tumor diagnosis in terms of site, mor-
phology, dimensions, extension, topographic
relations, and infiltration of surrounding struc-
tures. It may also help for tissue characteriza-
tion (adipose tissue, necrosis, hemorrhage,
vascularization, calcification), although the
specificity is still low [11]. A “probabilistic”
histopathological diagnosis is more reliable
and the term “mass” should be employed,
leaving the final answer to histology. In case
of lipoma, with hyper-intensity signal in T1
imaging, the precise histotype may be estab-
lished by MRI, with a very high diagnostic
probability. Use of contrast medium may be of
help to detect highly vascularized tumors, like
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Fig. 1.15 A 40-year-old woman, with echocardiographic
diagnosis of asymmetric hypertrophic cardiomyopathy,
underwent cardiac transplantation due to refractory
congestive heart failure (from Valente et al. [ 10]). Reprinted
with permission of the Italian Society of Cardiology.

(a) Long axis section of the native heart showing a huge
oval shape whitish mass occupying the interventricular
septum and accounting for subaortic bulging/obstruction.
(b) At histology, a cardiac fibroma was diagnosed
(Heidenhain trichrome)
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Fig. 1.16 (a) Rheumatic mitral valve stenosis with left
atrial ball-thrombus, mimicking a myxoma (a 72- year-old
woman with history of peripheral embolism who under-

myxomas, angiomas, and angiosarcomas. In

case of fibroma, delayed contrast enhance-

ment shows homogeneous uptake of gadolin-
ium, indicating fibrous tissue.

Multi-slice CT has the advantage of a better
spatial resolution in case of possible lung, pleural,
and mediastinal involvement. = Moreover,
calcification is easily detected within the mass
and may point to fibroma, in case of mural mass,
myxoma in case of an intracavitary atrial mass in
the elderly, or teratoma in case of pericardial
mass in infancy. MRI and CT can also differenti-
ate serous from hemorrhagic pericardial effusion.

However, multi-slice CT does not allow to
fully investigate involvement of cardiac valves,
and presents the limitation of high dosage radia-
tion, so as to preclude its employment in the fol-
low-up of young subjects. Fast heart rates and
arrhythmias may jeopardize the quality of imag-
ing of both MRI and multi-slice CT.

Obviously, two-dimensional echocardiography
remains the first diagnostic approach for

Mrgin~ .
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went mitral valve replacement). (b) Similar drawing in the
original book by Mahaim. Reprinted with permission of
the Italian Society of Cardiology

detection of cardiac masses, whereas MRI and
CT may be complementary tools, with their
own advantages and limitations. Due to their
non-invasiveness and lack of radiation, two-
dimensional echo and MRI are also the gold
standard for follow-up studies.

Non-neoplastic Cardiac Masses

Only histological examination may establish
whether a cardiac mass is neoplastic in nature,
either benign or malignant. When seen by clini-
cal imaging, the use of term “mass” is advisable,
since it may have several explanations other than
cardiac tumors.

1. Thrombi. An isolated mass inside an atrial
appendage is almost exclusively a thrombus. In
the left atrium, free floating masses like “ball
thrombus” should point to a mitral valve pathol-
ogy, usually rheumatic in origin (Fig. 1.16).
However, differential diagnosis with left atrial
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Fig. 1.17 A 6l1-year-old man with pulmonary
edema. Reprinted with permission of the Italian
Society of Cardiology. (a) Two-dimensional echocar-
diography, four-chamber view shows a mass occupy-
ing the mitral valve orifice. (b) At surgery, a myxoma
with strangulation corresponding to the sphincter
contraction of the mitral valve anulus is found

myxoma is always needed (Fig. 1.17). Small
mural thrombi may be observed at the apex of
the left ventricle, even in the setting of a pre-
served contractility, and misinterpreted clini-
cally as left ventricular myxomas (Fig. 1.18).
Non-bacterial thrombotic endocarditis may

mimic valve papillary fibroelastoma. Valvular
and non-valvular endocardial thrombosis may
be observed in antiphospholipid syndrome [12].
Histological investigation is always needed to
achieve the final diagnosis [13] (Fig. 1.19).

2. Cardiomyopathies. Endocardial fibroplastic
Loeffler endocarditis is a restrictive (oblitera-
tive) cardiomyopathy, usually associated
with eosinophilia, hypersensitivity, or eosino-
philic leukemia, consisting of a mural throm-
bus filling the apical and inflow portions of
the ventricles to such an extent to entrap the
mitral and/or tricuspid valves apparatus.
Cardiac imaging may mis-diagnose an apical
form of hypertrophic cardiomyopathy or an
endocardial tumor. Endomyocardial biopsy
with tissue characterization may be of help
for differential diagnosis (Fig. 1.20).

3. Infections. Infective vegetations of cardiac
valves may mimic papillary fibroelastoma,
and sometimes at the mitral level they may be
so huge as to simulate embolizing atrial myx-
oma. Free floating masses may not necessarily
be thrombotic, but even septic (fungal in
immunosuppressed patients) (Fig. 1.21).
Pericardial or myocardial cysts may be hydatid
cysts by echinococcosis, to be treated cau-
tiously during the surgery to avoid rupture and
spread of infection (Fig. 1.22).

4. Calcium. Calcium stones, intramural or intra-
cavitary, may occur and not necessarily are
the outcome of dystrophic calcification of
previous infections/tumors, as in the case of
lithomyxoma. The phenomenon may be so
massive to transform the heart into a sort of
a stone quarry. Dystrophic calcification of
the mitral valve annulus can also account
for misdiagnosis of an atrio-ventricular mass
by echocardiography. Endocavitary calcific
masses have been reported even in the pediat-
ric age as a consequence of calcific involution
of thrombi upon central venous catheters.
The single center experience collected at the

University of Padua since 1970, when the first

surgical intervention for resection of a cardiac

myxoma was accomplished [15], is witnessed by
the numerous publications on the topic, available

in the literature [16-55].
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Fig. 1.18 A 33-year-old woman with recurrent left ven-
tricular apex thrombosis, mimicking a endocardial tumor.
Reprinted with permission of the Italian Society of
Cardiology. (a) Two-dimensional echocardiography, four-

chamber view (LA left atrium, LV left ventricle, RA right
atrium, RV right ventricle). (b) At histology, the resected
mass consists of thrombotic material (Heidenhain
trichrome)
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Fig. 1.19 A 20-year-old patient with a small left ven-
tricular apical mass (from Basso et al. [12] modified).
Reprinted with permission of the Italian Society of
Cardiology. (a) Two-dimensional echocardiography, api-
cal four-chamber view shows a round mass at the left ven-
tricular apex (arrow) (LA left atrium, LV left ventricle,

CARDIO TRANS

RA right atrium, RV right ventricle). (b) Gross view of the
surgically resected mass: note the smooth surface and the
pink color. (¢, d) At histology and immunohistochemistry,
the benign proliferation shows a myxoid background with
vessel proliferation in keeping with myxomatous angioma
(hematoxylin—eosin and CD31)
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Fig. 1.20 A 61-year-old man affected by Loeffler
fibroplastic endocarditis (from Basso et al. [36]
modified). Reprinted with permission of the Italian
Society of Cardiology. (a) Left ventricular angiogra-
phy showing a contrast medium defect at the apex cor-
responding to a round oval mass. (b) Four samples

retrieved by endomyocardial biopsy, two of which
consist of thrombotic material (hematoxylin—eosin).
(¢) One of the endomyocardial biopsy samples shows
endocardial fibrous thickening (Heidenhain trichrome).
(d) At higher magnification, eosinophilic infiltrates are
visible (hematoxylin—eosin)



Fig. 1.21 A 23-year-old man under chemotherapic ther-
apy due to acute myeloid leukemia (from Vida et al. [14]
modified). Reprinted with permission of the Italian
Society of Cardiology. (a, b) at two-dimensional echocar-
diography, a free-floating round mass is visible within the

left ventricular cavity (A aspergilloma, Ao aorta, LA left
atrium, LV left ventricle); (¢) the resected whitish mass
shows a small pedicle and a rough surface; (d) at histology,
fungal hyphas are detected (Alcian PAS)

Fig. 1.22 Echinococcus cyst is surgically removed from the paricardial cavity in a 55- year-old man (a). At histology,
the external membrane and the scolices inside the cyst are appreciable (b, hematoxylin—eosin). Reprinted with permis-

sion of the Italian Society of Cardiology
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