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Calcified amorphous tumor (CAT) of the heart is a rare nonneoplastic cardiac mass that may exhibit symptoms resembling
malignancy. In this report, we presented a 4-month-old male baby with repeated attacks of cyanosis and a cardiac murmur.
Echocardiography revealed a tumoral noncircumscribed mass in the right atrium adhering to the interatrial septum which extends
to the inferior vena cava. Cardiac exploration was carried out to excise the tumor. A histopathological study demonstrated the
presence of thrombus-like tissue with extensive calcification and foreign body type giant cell reactions. After operation, the patient
had an uneventful hospitalization. Although CAT is mainly diagnosed in adult patients, it should be considered in the causes of

cardiac mass in the neonatal period.

1. Introduction

Calcified amorphous tumor (CAT) of the heart is a rare
nonneoplastic cardiac mass that exhibits symptoms similar
to those of malignant conditions or vegetation [1]. These
calcified areas can lead to obstruction and embolization
[2-4]. The etiology of CAT has not been elucidated yet.
Histological features of cardiac CAT include chronic in-
flammation cells, calcium deposits, hyalinization, and de-
generation of blood elements [2]. Thus, CAT is an
intracavitary cardiac mass based on the endocardium which
is microscopically composed of depositions of calcium in the
nodular form in the context of chronic inflammation sur-
rounded by amorphous fibrous material. CAT follows a
benign clinical course. While its pathogenesis is obscure,
some authors have speculated that mural thrombi may be
the origin of CAT [1]. The diagnosis of CAT is dependent on
surgical resection and histopathological examination.

Almost all CAT cases are diagnosed in adult patients [1-3].
Cardiac CAT is extremely rare in newborns. Hereby, we
present a case of a mass in the right atrium which was
pathologically diagnosed to be CAT.

2. Case Report

The patient was born at 28 weeks of gestation by C/S due to
placental abruption with a weight of 1020 g. The patient was
admitted to the neonatal intensive care unit (NICU) with
respiratory distress. Umbilical catheterization was done for
IV access and TPN. Blood and urine cultures were obtained
which were negative. The umbilical catheter was removed
due to a high risk of infection at its site. The infant was
discharged after 3 months of hospitalization. Over the 2
weeks after discharge, the infant developed cyanotic attacks
and a murmur. Because of the auscultation of a cardiac
murmur on physical examination and an echocardiogram
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revealing a cardiac mass, the infant was referred to the
children s medical center for further cardiac evaluation.
The patient’s weight on readmission was 2000g. A
physical examination showed normal pulses in all extrem-
ities and both carotid arteries. His respiratory rate was 45
breaths per minute with slight dyspnea. Transcutaneous
oxygen saturation in the ambient air was 95%. No
splenomegaly and hepatomegaly were detected. His left
arm arterial pressure was 87/56 mm Hg (mean arterial
pressure was 67 mm Hg). Electrocardiographic yielded no
abnormal findings. A chest X-ray showed cardiomegaly
with a cardiothoracic ratio of 0.8 (normal value = 0.60) and
normal pulmonary vascular markings. The laboratory tests
revealed metabolic acidosis (pH =7.29) and bilirubinemia
(3.43 to 6.68 mg/dL) without direct hyperbilirubinemia.
The patient was at the risk of ABO incompatibility, but
Coombs direct test was negative. No anemia and leuko-
penia (white blood cells =7990/mm?>, neutrophils =2724/
mm’, hemoglobin =15.1 mg/dL, hematocrit=45%, and
platelets =316 000/mm’) were present. Fasting blood
glucose, level of serum electrolytes, and liver enzymes were
in the normal range for his age. We did not detect any
coagulation abnormalities. We ruled out systemic bacterial
septicemia by three consecutive negative blood cultures
and normal CRP values. Serum alpha-fetoprotein of
7000 ng/ml was mildly elevated for his age. His lupus
anticoagulant screening was negative. IgM serology tests
for cytomegalovirus, toxoplasmosis, and rubella were
negative. Brain and abdominal ultrasonography were
normal. An electrocardiogram demonstrated normal sinus
rhythm with right axis deviation in the normal range of age.
The initial echocardiogram showed a mass in the right
atrium which can cause cyanosis due to right-to-left shunt
via foramen ovale, and also a large patent ductus arteriosus
was identified. Transthoracic echocardiography showed a
right atrial mass (2.5x0.5cm) with a single nonhomoge-
neous focal calcification (Figure 1). With consideration of a
probable diagnosis of myxoma, the mass was removed by
cardiac exploration. A classic median sternotomy was
performed. An extracorporeal circulation circuit was in-
stalled, and then a right atriotomy was conducted for the
excision of the tumor. The PDA was also ligated. The size of
the removed calcified mass was about 2.6 x0.5cm with
multiple sites of attachment to the right atrial wall and
septum and extending into the inferior vena cava (IVC).
Histopathological examination showed a thrombus-like
mass composed of eosinophilic amorphous fibrinous
material and multiple areas of calcification. Neutrophils
and cell debris were noted focally. Foreign body type giant
cell reactions and collections of histiocyte-like cells with
merging eosinophilic cytoplasm were also observed. There
was a delicate capillary network at the periphery sur-
rounded by dense fibroblastic cells. Multiple sections did
not reveal any foci of “myxomatous” tissue. Based on the
histopathological findings and clinical manifestations, a
diagnosis of cardiac calcified amorphous tumor (cardiac
CAT) was confirmed. Postoperative hospitalization of the
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patient was uneventful. No complications had occurred to
the patient during an 8-month period of follow-up. The
patient has been doing well during the follow-up.

3. Discussion

Primary tumors of the heart like atrial myxomas are rare, but
nonneoplastic cardiac masses such as intramural thrombi or
vegetation can mimic the features of neoplastic disorders.
Regardless of the type of the masses, because there is po-
tential risk of embolization or obstruction and also the
importance of accurate diagnosis and therapy, making an
excision of the cardiac lesions can be required [3, 5-7].

Introduced in 1997 for the first time [1], CAT was de-
fined as the deposition of calcium on an amorphous fibri-
nous stroma with an inflammatory background and the
degeneration of blood elements. Initially it was regarded as a
calcified thrombus, but then it was recognized as a rare
primary tumor with a benign nature. Lamination and the
presence of hemosiderin differentiate organizing thrombus
from CAT [1].

The size of CAT varies in different individuals and any
part of the cardiac chambers can be invaded with the left
atrium being the least involved cardiac region [8]. The
majority of CAT cases are detected as sessile growth lesions,
but pedunculated lesions have also been rarely reported
[9, 10]. Reports of relapse after incomplete surgical removal
[11] and calcification persistence at the origin site after
complete removal [1] have also been published.

Like other cardiac masses, dyspnea, syncope, and
embolism-related symptoms are the main presentations of
cardiac CAT which are very unspecific. These symptoms of
CAT may also be seen in thrombi, emboli, vegetation, and
other cardiac tumors [12]. Histologically, CAT cases have
been mistaken for tumoral calcinosis, calcified tuber-
culomas, calcified myxomas, or rhabdomyosarcomas [13].
For precise diagnosis of CAT out of its numerous differential
diagnoses, clinical, histological, and imaging findings must
be taken into consideration altogether [14].

The pathogenesis of cardiac CAT is not thoroughly
understood yet. Some studies have suggested that cardiac
CAT is an organized and calcified mural thrombus which is
supported by the fact that in some cases, there is an asso-
ciation between the presence of predisposing factors of
thrombosis and cardiac CAT [1]. Some other authors have
speculated that abnormal calcium-phosphorus metabolism
as in hemodialysis or Alport syndrome patients has been
involved in the development of cardiac CAT. Patients with
collagen vascular diseases or abnormal coagulation profiles
have also been diagnosed with cardiac CAT. In some cases,
the presence of anti-dsDNA antibodies, anticardiolipin
antibodies, and deficiencies of protein S and protein C have
been reported [1, 11]. However, the definite pathogenesis of
cardiac CAT is still unknown.

Assessment of thrombosis as the possible origin of the
tumor in our patient was not feasible because there was no
evidence suggestive of perinatal cardiovascular abnormality
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FiGure 1: 2D transthoracic, subcostal view demonstrating the echogenic mass (arrow head) attached to the interatrium septum (a) and

extension to the IVC (b).

in our patient. Other suggested factors including coagulation
factors, autoantibodies, and kidney function were all normal
in our patient. Hence, future studies are needed for evalu-
ation of the perinatal period of patients suffering from
cardiac CAT to identify the exact origin of the tumor.
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