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Abstract 

Background A calcified amorphous tumor (a non-neoplastic tumor) with caseous calcification of the mitral annulus 
is a rare pathology that causes severe embolic events. We present a rare case of mitral valve surgery for a mitral annu-
lar caseous calcification-related calcified amorphous tumor found in cerebral infarction.

Case presentation A 69-year-old man was diagnosed with a mitral valve calcified amorphous tumor with mitral 
annular caseous calcification found in cerebral infarction. He was admitted because of acute multiple embolic cer-
ebral infarctions. A search for the embolic source through transesophageal echocardiography revealed a mitral valve 
tumor raised from the posterior mitral valve leaflet on the side of the left ventricle. Computed tomographic cardiac 
angiography revealed a calcified mitral valve tumor invading the posterior mitral valve annulus and left ventricular 
muscle. Intraoperative findings revealed a mitral annular calcification-related calcified amorphous tumor with caseous 
calcification of the posterior leaflet and annulus, which was suspected. Therefore, we performed radical debridement 
of the mitral annular calcification and bioprosthetic mitral valve replacement with patch repair of the posterior mitral 
valve annulus 2 weeks after the onset of cerebral infarction. The patient recovered well post operation, without any 
embolic events.

Conclusions A calcified amorphous tumor with caseous mitral annulus calcification may be highly associated with 
embolic events. In this case, mitral valve replacement with annular patch repair may be a favorable procedure for 
preventing embolic events.

Keywords Cardiac calcified amorphous tumor, Caseous calcification, Mitral valve annular calcification, Mitral valve 
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Background
A calcified amorphous tumor (CAT) is a rare non-neo-
plastic tumor that commonly requires surgical inter-
vention owing to embolic events [1]. Moreover, caseous 
mitral annular calcification (MAC) is a rare pathology 
that causes serious embolic events and is sometimes 

associated with CAT [2–4]. Here, we report a rare 
case of a patient who underwent bioprosthetic mitral 
valve replacement with patch annular repair for MAC-
related CAT with caseous calcification found in cerebral 
infarction.

Case presentation
A 69-year-old man, with combined pulmonary fibro-
sis, emphysema, and diabetes mellitus, who was being 
treated with insulin therapy and oral medications, sud-
denly developed dysarthria. He was diagnosed with 
multiple embolic cerebral infarctions using magnetic 
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resonance imaging, and his symptoms were ameliorated 
by antiplatelet therapy after hospitalization. Magnetic 
resonance angiography showed no stenosis or occlusion 
without plaques in the cerebral and cervical arteries. 
Electrocardiography revealed no arrhythmia during hos-
pitalization. However, transthoracic echocardiography 
revealed abnormal findings in the mitral valve posterior 
leaflet with tumor formation, restriction, and thickening 
of the middle posterior leaflet, as well as degenerative 
changes with the calcification of the mitral valve leaflets.

Additionally, transesophageal echocardiography revealed 
a mitral valve tumor with a 22-mm diameter that consisted 
of an irregular surface with internal heterogeneity bright-
ness, raised from the middle posterior leaflet side of the left 
ventricle without mobility. No significant stenosis or regur-
gitation of the mitral valve was observed (Fig. 1a–c). How-
ever, cardiac computed tomography angiography revealed 
a calcified tumor with internal fluid formation invading the 
mitral valve annulus and left ventricular muscle, which was 
suspected to be MAC-related CAT (Fig.  1d). Hence, we 
considered surgery for MAC-related CAT because of the 
high possibility of recurrent embolic events over 2 weeks 
from the onset of cerebral infarction.

Under general anesthesia, the patient underwent car-
diac tumor and MAC removal, mitral annulus patch 
repair with a bovine pericardial patch, and mitral valve 

replacement with a 29-mm Mosaic® (Medtronic, Min-
neapolis, MN, USA) through a median sternotomy with 
a conventional cardiopulmonary bypass. Mitral valve 
replacement was performed using a half-and-half tech-
nique consisting of a non-everting mattress and everting 
mattress sutures with spaghetti pledgets [5]. Intraopera-
tive findings revealed a CAT in the middle posterior leaf-
let and MAC with caseous calcification, which was easily 
broken and removed (Fig. 2). The histopathological exam-
ination disclosed sterile inflammatory changes in the 
excised posterior leaflet, with necrosis and calcification, 
which consisted of CAT and caseous calcification (Fig. 3). 
Postoperative transthoracic echocardiography showed 
good mitral prosthetic valve function without perivalvu-
lar leakage or aneurysmal formation of the left ventricle. 
The patient was discharged uneventfully on postopera-
tive day 10 and had been doing well without any embolic 
events for over half a year after the operation.

Discussion and conclusions
CAT is an extremely rare non-neoplastic intracardiac 
tumor composed of calcified nodules and amorphous 
materials and is most commonly found in the mitral 
valve [1]. A recent study reported that CAT is usually 
associated with heart valve disease, hemodialysis, MAC, 
and diabetes mellitus [4]. In particular, patients with an 

Fig. 1 Preoperative examinational findings. a, b Transesophageal echocardiography. The white arrow indicates a posterior leaflet tumor that rose 
from the left ventricular side with a 12 × 22-mm diameter. c 3-dimensional transesophageal echocardiography shows a bulging of the middle 
posterior leaflet. d Cardiac computed tomography angiography. A white broken arrow indicates a calcified amorphous tumor that invaded the 
mitral valve annulus and left ventricular muscle
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end-stage renal disease requiring hemodialysis frequently 
develop CAT [1, 6]. In our case, a patient with diabetes 
mellitus who was receiving insulin treatment developed 
MAC-related CAT of the posterior mitral valve. Many 
previous reports indicated that CAT leads to embolic 
events, especially stroke, which may be caused by 

detachment of the mass, fibrin cap, or thrombus attached 
to the mass [1, 7, 8]. Nishiguchi et  al. reported that the 
length of the CAT with cerebral infarction was signifi-
cantly shorter than that of the CAT without cerebral 
infarction, suggesting fibrin cap embolization [1]. Addi-
tionally, MAC with caseous calcification is associated 

Fig. 2 Intraoperative images. a Calcified amorphous tumor of the middle posterior leaflet with mitral annular calcification (white arrow). b Caseous 
calcification of mitral posterior leaflet and annulus (white broken arrow). c Debrided mitral annulus after removal and debridement of calcified 
amorphous tumor and mitral annular caseous calcification. d A patch repair with bovine pericardium of posterior mitral valve annulus. e A mixed 
suture technique consisted of non-everting mattress sutures in the middle posterior annulus and everting mattress sutures in the anterior annulus, 
and lateral and medial posterior annulus

Fig. 3 Histopathological findings reveal severe calcification and inflammatory infiltration with lymphocyte and plasmacyte of resected tumor of 
the mitral posterior leaflet. There were necrotic tissues without pathogens and neoplasm. These findings are consistent with those of a calcified 
amorphous tumor. a original magnification ×40, b ×200, c ×200. Hematoxylin and eosin staining
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with a high cerebral infarction rate of over 19% compared 
with MAC without caseous calcification [2, 3]. We report 
a case of MAC-related CAT with caseous calcification, 
which caused high embolic events in cerebral infarction.

Correct diagnosis of CAT and MAC-related CAT may 
be difficult because the configuration of CAT sometimes 
resembles cysts, thrombi, tumors, or abscesses. Kane-
mitsu et al. recommended to use multimodality for effec-
tively diagnosing CAT [6]. Echocardiography detected 
a mass in the mitral valve with central echolucencies 
surrounded by a hyperechogenic structure resembling 
liquefaction and exhibiting an irregular surface on the 
posterior mitral annulus. However, computed tomog-
raphy revealed a well-defined hyperdense mass as a 
MAC-related CAT. In our case, transesophageal echocar-
diography showed only a mitral posterior leaflet tumor 
with a central liquid formation that suggested another 
cardiac tumor, such as myxoma or papillary fibroelas-
toma. However, computed cardiac angiography indicated 
the formation of a calcified tumor extending to the pos-
terior mitral valve annulus and left ventricular muscle, 
suggesting a MAC-related CAT. Therefore, a multidisci-
plinary approach using various modalities is important 
for accurately detecting and diagnosing CAT or MAC-
related CAT.

Radical surgical procedures for MAC-related CAT may 
be required to prevent recurrent embolic events due to 
residual calcifications. CAT can be treated with simple 
mitral valve replacement or repair if it arises from only 
mitral valve leaflets. However, some reports indicate the 
use of medication therapy with antiplatelet or warfa-
rin to treat CAT [1, 8]. Additionally, surgery for severe, 
extensive MAC is challenging owing to technical issues 
such as non-penetrating calcium by direct sutures, peri-
valvular leakage, and atrioventricular dissociation [9, 
10]. Some reports have shown that mitral valve surgery 
with preserved MAC or less debridement of the MAC 
may be useful for patients with severe MAC [11, 12]. 
However, MAC-related CAT is strongly associated with 
embolic stroke by a progression of calcification. This 
suggests a need to perform radical debridement of the 
embolic source, including MAC, to prevent recurrent 
embolic events [1]. Moreover, MAC with caseous calci-
fication was associated with a higher cerebral infarction 
rate than MAC without caseous calcification [2, 3]. Previ-
ous reports recommend patch repair of the mitral valve 
annulus with radical debridement for MAC with case-
ous calcification to prevent recurrent embolic events [6, 
13]. Therefore, we performed radical debridement and 
patch repair of the posterior mitral annulus for MAC-
related CAT with caseous calcification that invaded the 
left ventricular muscle. During the follow-up, we did not 

observe any valve-related complications or thromboem-
bolic events.

We present a rare case of MAC-related CAT with case-
ous calcification found in cerebral infarction. This case 
report demonstrates that CAT with caseous calcification 
may be strongly associated with embolic events. How-
ever, this patient had no embolic events during follow-up, 
following mitral valve replacement with annular patch 
repair for MAC-related CAT with caseous calcification.
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