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Porcelain heart in a uremic patient

THE CLINICAL PICTURE
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A 58-year-old man with end-stage renal 
disease due to diabetic nephropathy was 

admitted with aggravated exertional dyspnea 
and intermittent chest pain for 1 week. He 
had been on hemodialysis for 15 years. 
 His blood pressure was 124/69 mm Hg, 
pulse 96 beats per minute, and temperature 
35.8°C. On physical examination, he had bi-
lateral diffuse crackles, elevated jugular venous 
pressure (9.5 cm H2O) with positive hepato-
jugular refl ux, and apparent dependent pedal 
edema. The Kussmaul sign was not observed.
 Cardiac enzymes were in the normal range 
(creatine kinase 73 U/L, troponin I 0.032 ng/
mL), but the brain-natriuretic peptide level 
was elevated at 340 pg/mL. Other laboratory 
fi ndings included calcium 9 mg/dL (reference 
range 8.4–10.2 mg/dL), inorganic phosphate 
5 mg/dL (2.5–4.5 mg/dL), and intact parathy-
roid hormone 1,457 pg/mL (10–69 pg/mL). 
 Electrocardiography showed sinus tachy-

cardia with low voltage in diffuse leads and 
generalized fl attening of the T wave. Chest ra-
diography showed a bilateral reticulo nodular 
pattern, mild costo phrenic angle obliteration, 
and notable calcifi cations along the cardiac 
contour. Thoracic computed tomography 
showed a porcelain-like encasement of the 
heart (Figure 1). Transthoracic echocardiog-
raphy showed thickened pericardium, pericar-
dial calcification, and mild interventricular 
septal bounce in diastole, with no dyskinesia 
of ventricular wall motion. We decided not 
to perform an invasive hemodynamic assess-
ment.

 ■ CAUSES OF PERICARDIAL CALCIFICATION

Pericardial calcifi cation, abnormal calcium 
deposits in response to infl ammation,1 has be-
come more widely reported as the use of chest 
computed tomography has become more wide-
spread. The common identifi able causes of peri-
cardial calcifi cation include recurrent or chronic doi:10.3949/ccjm.84a.15177

FIGURE 1. Thoracic computed tomography revealed calcifi ed pericardium with heart
encasement in the coronal view (left) and sagittal view (right).

Constrictive 
pericarditis
occurs in up to 
4% of patients 
with end-stage 
renal disease
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pericarditis, radiation therapy for Hodgkin lym-
phoma or breast cancer, tuberculosis, and end-
stage kidney disease.2,3 Other possible causes 
are retention of uremic metabolites, metastatic 
calcifi cation induced by secondary hyperpara-
thyroidism, and calcium-phosphate deposition 
induced by hyperphosphatemia.4 
 In chronic kidney disease, the amount of 
pericardial fl uid and fi brinous pericardial de-
position is thought to contribute to increased 
pericardial thickness and constriction. In 
some patients, pericardial calcifi cation and 
thickening would lead to constrictive pericar-
ditis, which could be confi rmed by echocar-
diography and cardiac catheterization. About 
25% to 50% of cases of pericardial calcifi ca-
tion are complicated by constrictive pericar-
ditis.5,6 Constrictive pericarditis occurs in up 
to 4% of patients with end-stage renal disease, 
even with successful dialysis.7 
 Partial clinical improvement may be ob-
tained with intensive hemodialysis, strict vol-
ume control, and decreased catabolism in pa-
tients with multiple comorbidities.8 However, 
the defi nite treatment is total pericardiec-
tomy, which reduces symptoms substantially 
and offers a favorable long-term outcome.7

 ■ SECONDARY HYPERPARATHYROIDISM

Secondary hyperparathyroidism is a common 
complication in patients with end-stage renal 
disease and is characterized by derangements 
in the homeostasis of calcium, phosphorus, 
and vitamin D.9 

 Because renal function is decreased, phos-
phate is retained and calcitriol synthesis is 
reduced, resulting in hypocalcemia, which in-
duces parathyroid gland hyperplasia and para-
thyroid hormone secretion.10 Moreover, some 
patents with long-standing secondary hyper-
parathyroidism may develop tertiary hyper-
parathyroidism associated with autonomous 
parathyroid hormone secretion, hypercalce-
mia, and hyperphosphatemia.11 
 The Kidney Disease: Improving Global 
Outcomes (KDIGO) Work Group recom-
mends screening for and managing secondary 
hyperparathyroidism in all patients with stage 
3 chronic kidney disease (estimated glomerular 
fi ltration rate < 60 mL/min). In patients with 
stage 5 chronic kidney disease or on dialysis, the 
serum calcium and phosphorus levels should be 
monitored every 1 to 3 months and the para-
thyroid hormone levels every 3 to 6 months.12 
 According to KDIGO guidelines, the tar-
get level of calcium is less than 10.2 mg/dL, 
and the target phosphorus level is less than 
4.6 mg/dL. The level of parathyroid hormone 
should be maintained at 2 to 9 times the upper 
limit of normal for the assay.
 The management of secondary hyperpara-
thyroidism includes a low-phosphorus diet, 
calcium-containing or calcium-free phosphate 
binders, a calcitriol supplement, and calcimi-
metics. If medical treatment fails and manifes-
tations are signifi cant, parathyroidectomy may 
be indicated.13 ■
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