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Cardiac calcified amorphous tumor (CAT) is a rare non-

neoplastic cardiac mass composed of calcium deposits in a

background of amorphous degenerating fibrin material. Re-

cently, cardiac CAT has gained considerable attention. A

MEDLINE search of studies published until April 2017 us-

ing the term “cardiac calcified amorphous tumor” resulted in

54 articles, 49 of which were reported in the last 10 years.

Cardiac CATs were first described by Reynolds et al. in

1997 (1), who reported that they had come to recognize that

cardiac CATs can arise in any of the four chambers. How-

ever, this situation has begun to change in recent years. Ac-

cumulating evidence suggests the presence of specific group

of patients with end-stage renal disease (ESRD) in whom

cardiac CAT arises from areas of mitral annular calcification

(MAC) (2-6). In this issue of the Journal, Yoshimura et al.

reported a case of MAC-related CAT in an ESRD patient on

hemodialysis, and reviewed the reports of all patients with

cardiac CAT (7). Of note, they ascertained that CAT at the

mitral annulus is more frequent in patients with ESRD than

in patients without ESRD. In contrast, the frequency of CAT

in the right ventricle in patients without ESRD is higher

than that in patients with ESRD. These clinical findings sug-

gest a particular association between ESRD and MAC-

related CAT formation, and supports the hypothesis that

MAC-related CAT is etiologically different from CAT aris-

ing from other sites. Although the pathogenesis of cardiac

CAT remains uncertain, this report by Yoshimura et al. may

provide the first clues of the cause. At the very least, it

seems likely that the dysfunctional calcium-phosphorus me-

tabolism in ESRD has an impact on the formation of MAC-

related CAT (8). Moreover, 21 of the 54 articles on cardiac

CAT were reported from Japan. The predominance of car-

diac CAT in Japanese patients is of interest as a racial char-

acteristic.

Apart from cardiac CAT at other sites, MAC-related CAT

represents a diagnostic challenge. The differential diagnosis

includes vegetation, papillary fibroelastoma and thrombus.

Although Magnetic Resonance Imaging (MRI) is usually

helpful in the differential diagnosis of tumors-as it provides

additional information on the tissue composition-MRI is of

limited value in the diagnosis of MAC-related CAT. One

possible reason for this is that MAC-related CAT is highly

mobile and small in size. Conversely, the contribution of

echocardiography in the characterization tissue is limited but

it can evaluate rapid motion with ease. Thus, echocardiogra-

phy is the diagnostic procedure of choice for assessing

MAC-related CAT. The following aspects can be helpful in

differentiating MAC-related CAT from vegetation (4): 1)

continuity with the MAC, 2) a lack of association with the

valve leaflets or regurgitation jet, and 3) revolving move-

ment among the left atrial and ventricular cavities. Some re-

cent reports have demonstrated that cardiac CAT has the po-

tential to cause embolic events (9-11). Excision should thus

be considered whenever a highly mobile CAT is found.

Over the past 20 years, accumulating reports have signifi-

cantly extended our knowledge regarding CATs. Neverthe-

less, our understanding of the pathology of cardiac CATs is

still in the preliminary stages. Some questions remain unan-

swered. First, what is the relationship between MAC-related

CAT and the liquefactive necrosis within the area of MAC

(also known as annular caseous calcification)? Second, it is

unclear whether an adequate intake of calcium-phosphorus

can induce the regression of MAC-related CAT. In particu-

lar, the mechanisms underlying the formation of CAT repre-

sent an attractive target for future research on strategies to

prevent the development of CAT.
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