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Abstract

Metastatic myocardial calcification is a frequent cause of heart failure in hemodialysis patients.
However, early detection is difficult, often resulting in a poor prognosis. A 47-year-old man with
hemodialysis-dependent end-stage renal disease presented with progressive dyspnea. Levels
of serum phosphate, calcium, and intact parathyroid hormone were poorly controlled. He de-
veloped pain in his right thumb 1 year before presentation, and the pain gradually increased
and extended to the entire right hand. Hand radiography 1 month earlier had revealed signifi-
cant progressive calcification. Echocardiography showed severe, diffuse hypokinesis and peri-
cardial effusion as well as possible anterior myocardial calcification with high echogenicity.
Chest computed tomography revealed a severely dilated heart with anterior massive myocar-
dial calcification and a large amount of pericardial effusion, which was not detected on com-
puted tomography performed 20 months earlier. The patient was diagnosed with heart failure
associated with metastatic myocardial calcification and died suddenly 2 weeks later. This expe-
rience suggests that progressive metastatic calcification of the skin and subcutaneous tissue is
useful for predicting myocardial calcification. Copyright © 2012 S. Karger AG, Basel
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Introduction

Metastatic myocardial calcification is a common cause of heart failure in hemodialysis
patients, and its poor prognosis is most probably because early detection is often difficult.
Here, we describe the case of a hemodialysis patient who developed heart failure associated
with metastatic myocardial calcification following progressive calcification of the hand.

Case Presentation

A 47-year-old man with end-stage renal disease due to primary vesicoureteral reflux had been on
4-hour hemodialysis therapy thrice weekly for 3 years and presented at our hospital with cough and dys-
pnea. At each dialysis session, his urea reduction ratio exceeded 65%, and Kt/V urea was appropriately
1.2. However, mean levels of serum phosphate, calcium, and intact parathyroid hormone remained con-
sistently high at 11 and 8 mg/dl, and 400 pg/ml, respectively, in spite of calcium carbonate, sevelamer, and
cinacalcet treatment. These refractory laboratory findings were thought to be a result of poor dietary com-
pliance. One year before presentation, the patient experienced right thumb pain, and hand radiography
indicated mild subcutaneous calcium deposits (fig. 1a). The pain gradually increased and extended to the
entire right hand. Repeat radiography 1 month before presentation confirmed significant calcium depos-
its in the hand (fig. 1b).

On examination, a regular pulse rate of 68 beats/min and a blood pressure of 90/62 mm Hg were
noted. Auscultation revealed a third heart sound without obvious murmur or rales. Electrocardiography
showed premature atrial contraction with atrioventricular block, poor R wave progression in V1-3, and
flattening or depression of T waves in I, aVL, V5, and V6 (fig. 2). Echocardiography showed severe diffuse
hypokinesis with an ejection fraction of 30% and pericardial effusion as well as suspected anterior myo-
cardial calcification with high echogenicity (fig. 3). Chest computed tomography (CT) was performed 20
months earlier for suspected pulmonary infection, but no cardiac abnormalities were detected (fig. 4a).

Fig. 1. Hand radiogram 1 year (a) and 1 month (b) before presentation. Interval development of severe
subcutaneous calcium deposits was observed.
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Fig. 3. Echocardiogram on admission. Severe diffuse hypokinesis with an ejection fraction of 30% and
pericardial effusion (asterisk) were observed, and anterior myocardial calcification with high echogenici-
ty was suspected (arrowheads).
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Fig. 4. Chest CT scan 20 months before presentation (a) and on admission (b). Interval development of a
severely dilated heart with anterior massive myocardial calcification (arrowheads) and a large amount of
pericardial effusion (asterisks) were observed.

However, a repeat chest CT during this admission revealed a severely dilated heart with anterior massive
myocardial calcification and a large amount of pericardial effusion (fig. 4b). Heart failure associated with
metastatic myocardial calcification was diagnosed. After an extensive discussion regarding the goals of
care, the patient and his family opted to forego further investigations and treatment, but the patient died
suddenly 2 weeks later.

Discussion

In hemodialysis patients, metastatic calcification is frequently observed in soft tissue
and vessels [1] but is rarely detected in the myocardium during life [2]. To our knowledge, 7
cases of metastatic myocardial calcification in hemodialysis patients have been reported
since 2000 [3-9]. Myocardial calcification is classified into dystrophic and metastatic calci-
fication. Dystrophic calcification occurs in degenerating or necrotic tissues and is caused by
myocardial infarction and myocarditis with normal calcium-phosphate metabolism, where-
as metastatic calcification arises because of abnormal calcium-phosphate metabolism and
rarely occurs in normal tissue [10]. In this case, myocardial calcification was thought to be
metastatic given the patient’s medical history and clinical presentation. Metastatic myocar-
dial calcification can cause heart failure via impaired myocardial motion [11] and arrhyth-
mias such as atrioventricular block [4, 5]. In all reports, including this case, the patients al-
ready had severe myocardial calcification when the symptoms of heart failure appeared, and
their prognoses were thus extremely poor. Myocardial calcification is difficult to detect on
conventional chest radiography, and clinical signs suggestive of myocardial calcification re-
main unclear.

The following two imaging methods are promising alternatives to conventional chest
radiography for more specific detection of myocardial calcification. The first is dual-energy
chest radiography, which can detect myocardial calcification that is not visible on conven-
tional chest radiography in 38% of hemodialysis patients [2]. The second is ultra-low-dose
chest CT with a radiation exposure comparable to that in conventional chest radiography;,
which can accurately evaluate pulmonary nodules with the same effectiveness as a standard-
dose CT [12]. The usefulness of a chest CT in detecting myocardial calcification has been
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demonstrated in all cases [3-9]. Both methods have the potential to be used for screening of
myocardial calcification in hemodialysis patients because of the relatively few adverse effects
due to radiation exposure.

According to the autopsy findings, metastatic calcification can be present in the skin,
subcutaneous tissue, and the myocardium as well as in the stomach, kidneys, lungs, and skel-
etal muscle. Furthermore, patients with severe metastatic calcification in one location usu-
ally can have metastatic calcification in another location [13]. In our case, heart failure as-
sociated with metastatic myocardial calcification occurred following progressive calcifica-
tion of the hand. The progressive metastatic calcification of the skin and subcutaneous tissue
could have been helpful clinical findings suggestive of myocardial calcification.

In conclusion, we present the case of a hemodialysis patient who developed heart failure
associated with metastatic myocardial calcification following progressive calcification of the
hand. This experience suggests that progressive metastatic calcification of the skin and sub-
cutaneous tissue is useful for predicting myocardial calcification.
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