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Abstract 
Background:The cardiac amorphous tumor is one of the rare non-malignant neoplasms of the heart. To our knowledge, such case has 
not been described from south India. 
Case Presentation: A 37-year-old young gentleman came with complaints of acute onset of weakness of the left upper and lower 
limb. On further investigation with echocardiography shows a heterogeneous mass in the right atrium, which on a further workup with 
the CT pulmonary angiogram revealed a densely calcified mass in the right atrium with extension into IVC. Findings were suggestive 
of Cardiac calcific amorphous tumor. 
Conclusion:The cardiac calcific amorphous tumor is a rare non-neoplastic mass in the heart, according to present literature only a few 
cases are reported in India. Our case had a rarer feature of involvement of right atrium with extension into inferior vena cava.  
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Introduction 
Background 

The mass lesion in the heart is rare. Of that cardiac calcific amorphous tumor is very rare. To our knowledge, such case has 
not been described from south India. 

 
Case Presentation 

A 37-year-old gentleman came with the complaints of acute onset of weakness involving the left upper and lower limb. He 
was a smoker and alcoholic for the past 9 years. He is not a known case of diabetic or hypertension. On examination of the central 
nervous system, the power of the left upper and left lower limbs was 0/5. Right upper and lower limb power is 5/5. Plantar reflex was 
mute on the left side, while on the right side it was normal. The patient was advised for CT brain, it revealed acute right fronto-parietal 
infarct without hemorrhagic transformation.  

 
Doppler study of the carotid vessels revealed eccentric soft plaque in the right distal CCA and the right carotid bulb and 

extending into the right proximal ICA. MRI brain was done; it confirms the CT findings of acute right fronto-parietal infarct with no 
hemorrhagic transformation. MRA and MRV are unremarkable. 

 
Lab parameters reveal elevated fasting glucose of 169mg/dl and postprandial glucose of 269mg/dl. Serum urea and blood 

creatinine are within normal limits. HBA1c is elevated measures 7.8.Total count is elevated measuring 17000 with increased 
neutrophil. Urine routine reveals the presence of pus cells (++), but the culture report came negative. 
 

Echocardiogram was done it revealed a heterogeneous mass in the right atrium. The rest of the cardiac chamber is normal. No 
valvular dysfunction. Normal systolic function with mildly impaired diastolic function. Ejection fraction measures 60%. 

 
CT pulmonary angiogram was ordered to look for pulmonary thrombus and confirmation of echo findings. CT scannogram 

shows few foci of calcific density in the region of the right atrium, at the level of the diaphragm {Figure 1}. CT pulmonary angiogram 
shows a densely calcified mass in the base of the right atrium (HU value +964) and seen extending into the IVC of size measuring3.4 
x 1.5 cm {Figure 2 and 3}.  

 
The rest of the cardiac chamber shows no areas of calcification. Also noted calcified thrombosis in one of the inferior 

branches of the right pulmonary artery. No evidence of acute thrombosis seen. No mitral valve calcification noted. No features of 
pulmonary infarct. 

 
Findings were suggestive of cardiac calcified tumor in the right atrium with extension into inferior vena cava. Chronic 

pulmonary thromboembolism in the descending branch of the right pulmonary artery. 
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Discussion 
The cardiac amorphous tumor (CAT) is a rare non-neoplastic tumor of the heart, first, it was described by Reynolds al at in 

1997{1, 2, 3} This 30-year study conducted in Mayo clinic in the USA, in which 11 cases of poorly characterized calcified non-
neoplastic mass, which are endocardial location, of which nine cases were clinically diagnosed as a primary cardiac neoplasm initially. 
Later on, histopathology, all cases were diagnosed as CAT. 

 
Histologically it was characterized by deposits of nodular calcium over a matrix of fibrin, with or without the presence of 

amorphous fibrin like material, with areas of hyalinization, degenerated hematological elements, and inflammatory cells {4}. The 
absence of characteristic lamination and unusual presence of hemosiderin in CAT can differentiate it, from the organized thrombus 
(11). Exact etiology is unknown {5, 6} although it has been linked to organized thrombus, it cannot be attributed in all cases {6}. 

 
The most common association is chronic kidney disease or altered calcium homeostasis {7, 5, 8}. Mitral annulus calcification 

(MAC) had been considered as an atypical variant of the CAT. Mobile intracardiaccalcinosisis noted in hemodialysis patients with 
secondary hyperparathyroidism ({5}. Patients with Alport syndrome {4} are predisposed to develop CAT because of renal injury {4}. 
Collagen vascular disorders and any condition which are associated with procoagulant tendency will lead to CAT {9}. Abnormal 
calcium metabolism and chronic inflammation are important factors in CAT. Few cases of MAC are found to be resolved with 
anticoagulation or antiplatelet therapy {5}. There are few hypotheses that abnormal calcium metabolism can turn the thrombus into 
CAT {5}, and it can occur also within a short period like 10 months {5}. But our patient does not have any renal disorder or calcium 
imbalance. 

 
The main differential diagnoses of cardiac mass are non-neoplastic thrombus or vegetation. Among The neoplastic condition, 

the most common benign tumor is maxima {10}. 
 
Imaging modalities are used to investigate are TTE, TOE, Cardiac CT, and cardiac MRI. On Echocardiography, it appears 

varying shape heterogeneous hyper echoic/calcific sessile/pedunculated {11} mass. On CT it appears as varying density calcified mass 
which shows no enhancement. On MRI CAT appears homogeneously low signal intensity on T1 and T2 images which shows no 
contrast enhancement {8}. FDG PET can also be useful in the workup of cardiac tumors, usually shows no significant uptake {11} but 
there is a case report of high-intensity uptake around the calcification due to chronic inflammation or pro-fibrotic process {11}. 

 
The main diagnostic confirmation is based on histopathology {10}. But imaging is considered an alternative to diagnosis in 

the cases of non-surgical patients. 
 

Most CAT is single, few multiple CAT is also had been reported {10}. The shape of the CAT can vary from irregular, ovoid, 
spherical, tubular, and triangular {8}.  Mobile CAT scanundergoes fragmentation and further embolization leading to further 
occlusion of distal arteries {6}. The mobile lesion had been described as swinging CAT which leads to an increased risk of embolism 
and faster growth {12}. Size of the CAT ranges from 0.17 to 4cm with a mean size of 2.8cm {3} 

 
The range of presentation varies from 18to 87 years with a mean age of presentation is 51 years {8, 6, and 3}. Rarely has it 

also been reported in the 15-day old neonate {9}. Our patient is well below the mean age. CAT shows mild female predominance {8, 
6}. 

 
Left side chambers are more involved in CAT when compared to the right side {8}. The left ventricle is most commonly 

involved among all other chambers {6, 3} CAT in right-sided chambers is usually asymptomatic and usually grows large enough to 
obstruct cardiac flow {10}. CAT in the left side chamber will usually case stroke due to arterial embolism, ischemia of the limb, 
myocardial infarction, and retinal or renal artery occlusion {10}.  

 
The main non-neoplastic differential diagnosis includes thrombus, which will not calcify and next, is vegetation which shows 

early and delayed enhancement in MRI {8}. 
 
Neoplastic differential diagnosis includes myxoma, in calcification foci is noted in 14% of the cases (4), and shows contrast 

enhancement in MRI. In calretinin immunohistochemistry, it will show positive staining when compared to CAT which is stain 
negative{9}.50% of the fibroma shows foci of calcification in CT, but in MRI it shows delayed intense enhancement and it mainly 
occurs in children. In malignant lesion, osteosarcoma can show calcification but they are usually ill-defined with an aggressive 
invasion of the adjacent structure {8}. 
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Regarding the management of CAT, any patient with symptoms and mass extending into the valves need surgical 
management. Rest of the patient are put under follow up. Surgery is not required in all cases; asymptomatic patients can be followed 
up. {8}. One case report of recurrence after surgical excision noted {8}, hence all patients who undergo surgery need follow up {8, 3} 
especially in case of incomplete resection {11}.  
 

The latest literature review by Okazaki et al {12}, found that total 68 cases had been reported in PubMed. Now we are 
presenting a case of CAT, from south India. Very rarely CAT has also been associated with infective endocarditis {12}. 

 
We made a detailed study of 12 case reports, of total 22 cases of CAT (Table 1), we found that age ranges from 15 days to 82 

years and the left ventricle is the most common chamber involvement and surgical excision is the major treatment of 
choice.Sometimes simple aspiration will be an alternative treatment in case of challenging anatomical location of the CAT{13}. 

 
Similar case report is seen in north India by Gupta et al {14}. No case has been described from south India till now. Further 

right atrium is a rare location and further extension into IVC, similar to our case has been reported only in one of the case report {12}. 
 

Limitation of the study: Histopathological confirmation is not able to obtained, due to the patient is still recovering from 
infarct and not willing for the cardio thoracic surgery, is the limitation of our study. But Imaging features are suggestive of cardiac 
calcified tumor. 

 
Conclusion 

The cardiac calcific amorphous tumor is a rare non-neoplastic mass in the heart, according to present literature only a few 
cases are reported in India. Our case had a rarer feature of involvement of right atrium with extension into inferior vena cava.  
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List of abbreviation 
CAT- Cardiac calcific amorphous tumor 
CT- Computed tomography  
IVC- Inferior vena cava 
CCA- Common carotid artery 
ICA- Internal carotid artery 
MRI-Magnetic resonance imaging 
MRA- Magnetic resonance angiogram 
MRV- Magnetic resonance venogram 
Hb- Hemoglobin 
USA- Unites states of America 
MAC- Mitral annular calcification. 
TTE- Trans thoracic echocardiography 
TEE- Trans esophageal echocardiography. 
FDG-Fluro deoxy glucose 
PET-Positron emission tomography 
F- Female 
M-Male 
CABG- Coronary artery bypass graft 
DSA- Digital subtraction angiography  
LV-Left ventricle 
AV- Aortic valve 
ESRD- End stage renal disease 
MV- Mitral valve 
TIA- Transient ischemic attack 
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Table 1: List of CAT cases in various literatures 
No Author 

name 
Age and sex Present clinical 

feature 
Backgroun
d clinical 
condition  

Investigation 
undertaken 

Location of the 
CAT 

Surgical 
procedure done  

1 Jun K et al 43 / F Pyrexia and 
negative blood 
culture 

Type 1 
diabetes, 
End stage 
diabetic 
kidney 
disease 

Echocardiography Single foci of 
Calcification 
adjacent to 
posterior mitral 
annulus. 

Surgery not done  

2 Amrit et al 75/M Shortness of 
breath 

Smoker 
No other 
medical 
history 

CT pulmonary 
angiogram, 
TTE 
TOE 
 

Multiple 
(four)CAT in 
right and left 
atrium. 

Surgical resection 
done  
 

3 Nakashima 
et al 

68/M Intermittent 
claudication 
 

Continuous 
ambulatory 
peritoneal 
dialysis -2 
years 

TTE 
CABG 
DSA with 
embolic thrombus 
in the right 
external iliac 
artery 

Multiple(Two) 
Left atrium  
Left ventricle 
 

Surgical resection 
done 3 months 
 

4 Ravza et al 
Total -12 
patients. 
1st Patient  
 

60/ M Syncope  CT, MRI, 
Echocardiography  

LV, AV Surgical excision 
done 

5  
Ravza et al 
2nd patient  

78/ F Asymptomatic  X-ray, MRI, 
Echocardiography 

 LV Surgery not done 

6 Ravza et al 
3rd patient  

74/F  Asymptomatic, ESRD CT, MRI, 
Echocardiography 

LV, MV Surgical excision 

7 Ravza et al 
4th patient 

 50/ F  
 

Asymptomatic  CT, 
Echocardiography 

LV Surgery not done 

8 Ravza et al 
5th patient  

66/F   Shortness of 
breath 

 MRI, 
Echocardiography 

LV Surgical excision 

9 Ravza et al 
6th patient  

51/F  Shortness of 
breath, 

ESRD CT, MRI, 
Echocardiography 

LV, MV Surgical excision 

10 Ravza et al 
7th patient 

81/F    Asymptomatic  CT, MRI, 
Echocardiography 

LV Surgery not done 

11 Ravza et al 
8th Patient 

57/F Shortness of 
breath 

ESRD CT, MRI, 
Echocardiography 

LV, MV 
 

Surgery not done 

12 Ravza et al 
9th Patient 

85/F  Asymptomatic  CT, 
Echocardiography 

LV Surgical excision 

13 Ravza et al 
10th Patient 

27/M  
 

Central retinal 
arterial 
occlusion 

ESRD CT, 
Echocardiography 

LA, Surgical excision 

14 Ravza et al 
11th Patient 

87/ F  Asymptomatic  CT, MRI, 
Echocardiography 

LV Surgical excision 

15 Ravza et al 
12th Patient 

68/M  Asymptomatic  CT, 
Echocardiography 

LV Surgical excision 
not done 

16 Ruchika et 
al 

48/M Progressive 
dyspnea, 
fatigue, cough 

 TTE RA Surgical excision 
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17 Mohammad 
AbbasiTesh
nizi et al 

37/F TIA, Left 
hemiparesis 

Hypertensi
on, 
Hyperlipid
emia 

TEE MV Surgical excision 

18 Choi et al  57/F Fever, shortness 
of breath and 
cough 

Rheumatoi
d arthritis, 
Hypertensi
on,diabetes
,TIA,Arnol
d Chiari 
Malformati
on,fibromy
algia,micro
cysticanem
ia,morbido
besity,hype
rlipedmia,r
efluxesoph
agitis,CKD 
and 
autoimmun
e hepatitis 

Echocardiography
, MRI  

Right atrium Surgical excision 

19 Tian et al 
 

72/M 
 
 

Asymptomatic  TTE 
MRI 
FDG -PET 

Left atrium  

20 Bhag et al 15 days old 
Male 
neonate 

Tachypnea  Type 1 
Protein C 
deficiency(
Congenital 
or due to 
Post-
cardiac 
surgery 
stress 
related)  

TTE Left atrium  

21 Miyano et al 49/F  Progressive 
aortic 
stenosis, 
Hemodialy
sis, CKD, 
Pregnancy 
induced 
hypertensio
n 

Echocardiography
, 
CT 
MRI 

Initially in the 
Mitral valve 
annulus, three 
weeks later 
swinging mass in 
left atrium 
 

Aspiration  
And followed by 
surgery 

22 Okazak et al 67/M Diarrhea, 
fatigue, oral 
ulcer  

Infective 
endocarditi
s, End 
stage renal 
disease, 
Sigmoid 
colon and 
Gastric 
cancer, 
Congestive 
heart 

TTE, 
CT 
TEE 

Left ventricle as 
a cyst. 
Cyst had 
disintegrated 
later. 

Surgical excision 
of the pit in the 
left ventricle apex 
where the cyst 
was noted 
previously. 
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failure, 
hypertensio
n 

 

 
 
Figure 1: CT scannogram shows few foci of calcific density in the region of the right atrium,at the level of 
the diaphragm. The image on the left side is adjusted with the window level to see calcification very well. 
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Figures 2a and 2b: Non-enhancedCT axial section (on the left side) and contrast-enhanced pulmonary angiogram 
with axial MPR reconstructed image show a densely calcified mass in the base of the right atrium with CT density 
measuring+964HU. 
 

 
 

 
 

Figure 3a and 3b:Non-enhanced CT axial section (on the left side) and contrast-enhanced pulmonary angiogram 
with axial MPR reconstruction shows calcification extending into IVC. 
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