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Cardiac calci+ed amorphous tumor (CAT) is an extremely rare benign intracavitary tumor of the heart. It may mimic other
cardiac tumors and can present with signs or symptoms of systemic embolization. (ere are limited data regarding CAT in the
literature. We report a case of a 68-year-old woman with a cardiac CAT and mitral annular calci+cation (MAC), who presented
with acute ST-elevation myocardial infarction (STEMI) and occipital stroke. After extensive review of the literature, we believe
that this case is possibly the +rst description of a cardiac CATpresenting with STEMI. (e CATwas surgically removed, and the
diagnosis was con+rmed by histology. (e patient tolerated the surgery and reported no events at 6-month follow-up.

1. Introduction

Cardiac calci+ed amorphous tumor (CAT) is a rare benign
intracavitary tumor of the heart. Like other cardiac tumors,
CATmay present with dyspnea, syncope, and pulmonary or
systemic embolization and obstruction [1–4]. Herein, we are
reporting a case of CAT with mitral annular calci+cation,
who presented with acute ST-elevation myocardial in-
farction (STEMI) and occipital stroke. To the best of our
knowledge, our case perhaps is the +rst description of
a cardiac CAT presenting with STEMI.

2. Case Presentation

A 68-year-old woman with a 40-pack-year smoking his-
tory but no known medical problem was brought in by
ambulance for sudden onset of persistent, severe left-sided
chest pain without radiation. (e patient also reported
a new onset of blurred vision. She denied history of hy-
pertension, dyslipidemia, diabetes mellitus, coronary ar-
tery disease (CAD), or chronic kidney disease or family
history of premature CAD. Initial vital signs were normal

with oxygen saturation of 98% on 2-liter supplemental
oxygen via nasal cannula. Physical examination was be-
nign, without murmur or abnormal heart sounds. (ere
were no focal neurological de+cits or signs of peripheral
embolization noted. Initial electrocardiogram (EKG)
showed 1-2mm ST elevation in inferior leads (II, III, and
aVF) with reciprocal ST depression in leads I and aVL
(Figure 1). Oral aspirin and sublingual nitroglycerin were
given immediately. Intravenous heparin was also initiated.
Emergent coronary angiography showed an occlusion in
one of the acute marginal branches of the right coronary
artery and slow Cow in the posterior descending artery.
(ere was no other signi+cant CAD (Figure 2). Left
ventricular wall motion and systolic function were
normal. Subsequent transthoracic echocardiogram (TTE)
showed a 1.2 ×1.2 cm mobile mass attached to the base of
the posterior mitral valve leaCet on ventricular aspect
(Figure 3). Of note, the mitral annulus also appeared rather
echogenic. No thrombus was noted in left atrium or left
ventricle during TTE or transesophageal echocardiogram
(TEE). Troponin I was 1.7 ng/ml on arrival. It increased to
26 ng/ml 10 hours later. Her workups, including complete
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blood count, prothrombin time/international normalized
ratio, calcium, creatinine, liver function test, lipid panel,
and hemoglobin A1c, were all normal. CTscan of the brain
without contrast showed an infarct in the left occipital
lobe (Figure 4). Cardiothoracic surgery was performed. A
1.2 × 0.9 × 0.2 cm tan-pink-colored soft tissue mass was
surgically removed without any complications. Histologic
examination of the mass showed a nodule of amorphous
debris and +brinous material with histiocytes and multi-
nucleated giant cells without organism, consistent with
a cardiac CAT (Figure 5).(roughout the hospital stay, she
was closely monitored in coronary care unit and sub-
sequently on telemetry Coor. No atrial arrhythmia was
reported.

(e patient recovered well without recurrent symptoms
at her 6-month follow-up.

3. Discussion

First introduced by Reynolds et al. in 1997, cardiac CAT is
an extremely rare nonneoplastic primary tumor of the heart.
It is characterized histologically by the features of calci+ed
nodules and amorphous +brinous materials [1]. CAT is
usually discovered by cardiac imaging studies, but the
de+nite diagnosis requires histological study of the tumor.
ElBardissi et al. reported that the lifetime incidence of
primary cardiac tumors (benign or malignant) was 0.02%
based on 48 years of data collection, and only 8 of 323 cases
(2.47%) of primary cardiac tumors were CAT [5]. (ere
have so far been limited data on pathophysiology, treat-
ment, and prognosis of CAT.(e majority of CAT is seen in
association with valvular heart disease (31%), end-stage
renal disease (21%), mitral annular calci+cation (MAC)
(14%), or diabetes mellitus (14%) [2]. Of interest, the MAC-
related CAT tends to be highly mobile and more likely to
embolize [6]. To date, there have been 13 reported cases of
MAC-related CAT [6–11]. Most of them (9 cases) are as-
sociated with ESRD. MAC, a chronic +brous degeneration
of the mitral valve, is reportedly caused by abnormalities of
calcium-phosphorus (Ca-PO4) metabolism [7–9, 12]. MAC
has been reported to increase the incidence and mortality of
cardiovascular diseases but has not been linked to increased

risk of myocardial infarction [13]. MAC is usually diagnosed
based on hyperechoic mitral annulus on TTE. Our patient
has normal renal function and serum calcium level. (e
echo densities of the tumor and mitral annulus in our
patient are quite similar, suggesting the presence of MAC-
like appearance on TTE. We felt that the MAC-like ap-
pearance on TTE in our patient and other reported cases

Figure 1: EKG showing ST elevation at II, III, and aVF with reciprocal ST depression at I and aVL.

Figure 2: Coronary angiogram showing an occlusion of the small
acute marginal branch (A) of the right coronary artery with slow
Cow in the posterior descending artery (B).

Figure 3: Transthoracic echocardiogram (TTE) showing a 1.2×1.2 cm
mobile mass attached to the ventricular aspect of mitral valve and
hyperechogenic mitral annulus.
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without associated ESRD may have resulted from tumor
in+ltration into mitral valve annulus rather than from the
conventional MAC process due to abnormal Ca-PO4
metabolism. However, more studies are required to de-
termine the exact underlying mechanism. Unfortunately, as
in most patients who underwent surgical resection of the
CAT, only the tumor was removed and biopsy of the mitral
annulus was not performed in our patient. Surgical re-
section of the tumor is generally recommended to prevent
embolization in most patients [6, 8–10, 14]. Our patient
presented with concomitant blurred vision and STEMI,
most likely due to the embolic phenomenon from the
cardiac CAT.

(e patient did not have any evidence of atrial ar-
rhythmias on telemetry monitoring or intracardiac
thrombus in TTE or TEE. Additionally, coronary angiogram
showed isolated lesions at the third acute marginal branch
and PDA of RCA and otherwise nonobstructive coronaries.
Carotid ultrasound also showed normal bilateral vertebral
and subclavian arteries, but there were mild stenoses
(<50%) of bilateral internal carotid arteries (ICAs). Mild

ICA stenoses could not explain the left occipital stroke as
well. (e occluded acute marginal branch of the right
coronary artery was <1.5mm in diameter angiographically.
(erefore, no coronary intervention or aspiration was
performed. (e prognosis is generally good after complete
removal of the mass lesion [15, 16]. (e only recurrence was
reported in a patient who received incomplete resection of
the tumor [17]. Our patient tolerated the surgical procedure
and has done well without any recurrent events at the six-
month follow-up.

4. Conclusion

CATof the heart is rare. Despite its benign nature, it can be
highly mobile and consequently lead to systemic emboli-
zation, particularly in those with associated MAC. (e
prognosis is excellent with surgical resection in most pa-
tients. For those without ESRD or abnormal calcium
metabolism, further studies may help determine whether
cardiac CATcan involve the mitral annulus and result in an
appearance similar to MAC on TTE.

(a) (b)

Figure 5: Pathology specimens showing a nodule of amorphous debris and +brinous material in low-power +eld (a) and histiocytes and
multinucleated giant cells in high-power +eld (b).

Figure 4: CT scan of the brain without contrast showing an infarct in the left occipital lobe.

Case Reports in Cardiology 3



Conflicts of Interest

(e authors declare that there are no conCicts of interest
regarding the publication of this paper.

References

[1] C. Reynolds, H. D. Tazelaar, and W. D. Edwards, “Calci+ed
amorphous tumor of the heart (cardiac CAT),” Human Pa-
thology, vol. 28, no. 5, pp. 601–606, 1997.

[2] Q. de Hemptinne, D. De Cannière, J. L. Vandenbossche, and
P. Unger, “Cardiac calci+ed amorphous tumor: a systematic
review of the literature,” IJC Heart & Vasculature, vol. 7,
pp. 1–5, 2015.

[3] N. Hussain, N. Rahman, and A. Rehman, “Calci+ed amor-
phous tumors (CATs) of the heart,” Cardiovascular Pathology,
vol. 23, no. 6, pp. 369–371, 2014.

[4] E. K. Choi, J. Y. Ro, and A. G. Ayala, “Calci+ed amorphous
tumor of the heart: case report and review of the literature,”
Methodist DeBakey Cardiovascular Journal, vol. 10, no. 1,
pp. 38–40, 2014.

[5] A. W. ElBardissi, J. A. Dearani, R. C. Daly et al., “Survival after
resection of primary cardiac tumors,” Circulation, vol. 118,
no. 14, pp. S7–S15, 2008.

[6] Q. de Hemptinne, J .P. Bar, D. de Cannière, and P. Unger,
“Swinging cardiac calci+ed amorphous tumour arising from
a calci+ed mitral annulus in a patient with normal renal
function,” BMJ Case Reports, vol. 2015, p. bcr2014207401, 2015.

[7] T. Kawata, H. Konishi, A. Amano, and H. Daida, “Wavering
calci+ed amorphous tumour of the heart in a haemodialysis
patient,” Interactive Cardiovascular and 1oracic Surgery,
vol. 16, no. 2, pp. 219-220, 2012.

[8] S. Matsukuma, K. Eishi, K. Tanigawa et al., “Swinging calci+ed
amorphous tumors with related mitral annular calci+cation,”
Annals of thoracic surgery, vol. 101, no. 4, pp. e103–e105, 2016.

[9] T. Takeuchi, K. Dohi, Y. Sato et al., “Calci+ed amorphous
tumor of the heart in a hemodialysis patient,” Echocardiog-
raphy, vol. 33, no. 12, pp. 1926–1928, 2016.

[10] S. Katsuki, K. Ito, T. Tadokoro, T. Sasaguri, M. Hisahara, and
M. Mohri, “Mitral annulus calci+cation-related calci+ed
amorphous tumour trapped and extended by closing aortic
valve,” European Heart Journal-Cardiovascular Imaging,
vol. 17, no. 5, p. 585, 2016.

[11] R. Nakamaru, H. Oe, K. Iwakura, T. Masai, and K. Fujii,
“Calci+ed amorphous tumor of the heart with mitral annular
calci+cation: a case report,” Journal of Medical Case Reports,
vol. 11, no. 1, p. 195, 2017.

[12] Y. Abramowitz, H. Jilaihawi, T. Chakravarty, M. J. Mack, and
R. R. Makkar, “Mitral annulus calci+cation,” Journal of the
American College of Cardiology, vol. 66, no. 17, pp. 1934–1941,
2015.

[13] C. S. Fox, R. S. Vasan, H. Parise et al., “Mitral annular cal-
ci+cation predicts cardiovascular morbidity and mortality,”
Circulation, vol. 107, no. 11, pp. 1492–1496, 2003.

[14] M. AbbasiTeshnizi, A. Ghorbanzadeh, N. Zirak, B. Mana+,
and A. Moeinipour, “Cardiac calci+ed amorphous tumor of
the mitral valve presenting as transient ischemic attack,” Case
Reports in Cardiology, vol. 2017, Article ID 2376096, 3 pages,
2017.

[15] M. Kinoshita, H. Okayama, G. Kawamura et al., “A calci+ed
amorphous tumor that developed on both sides of the
atrioventricular valve annulus,” Journal of Echocardiography,
vol. 13, no. 4, pp. 148–150, 2015.

[16] F. Sabzi, H. Karim, B. Eizadi, R. Faraji, and N. Javid, “Calci+ed
amorphous tumor of the heart with purple digit,” Journal of
Cardiovascular and 1oracic Research, vol. 6, no. 4, pp. 261–
264, 2014.

[17] M. E. Fealey, W. D. Edwards, C. A. Reynolds, P. A. Pellikka,
and J. A. Dearani, “Recurrent cardiac calci+c amorphous
tumor: the CAT had a kitten,” Cardiovascular Pathology,
vol. 16, no. 2, pp. 115–118, 2007.

4 Case Reports in Cardiology


