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Metastatic Pulmonary Calcification 
An Uncommon Clinical Condition in End-Stage Renal Disease

Gaurav Patel MD, Andre Yepes-Hurtado MD, Isham Huizar MD

 Case RepoRts

IntroductIon 
 
	 Metastatic	 pulmonary	 calcification	 (MPC)	 is	
an unusual condition in which the deposition of cal-
cium salts occurs in normal alveoli, interstitium, and 
bronchovascular tissue.1,2,3	MPC	occurs	in	end-stage	
renal	disease	 (ESRD)	and	other	disorders,	 such	as	
hyperparathyroidism	and	diffuse	skeletal	malignancy,	
associated	with	hypercalcemia.	Dystrophic	calcifica-
tion	 occurs	 in	 diseases	 associated	 with	 lung	 injury,	
inflammation,	and	necrosis,	including	granulomatous	
infections, viral infections, sarcoidosis, infraction, and 
pneumoconiosis.4,5,6	We	describe	a	case	of	MPC	in	a	
patient	with	ESRD	treated	by	peritoneal	dialysis	and	
presenting	with	progressive	dyspnea.	
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AbstrAct

Patients with end-stage renal diseases have frequent pulmonary complications 
related to fluid overload, infection, and associated cardiovascular diseases. We report 
a 73-year-old man with renal failure on peritoneal dialysis who had elevated serum cal-
cium, phosphorous, and parathyroid hormone levels. He had progressive dyspnea and 
an abnormal chest x-ray. A high resolution computed tomography scan revealed calci-
fied nodules, large cavities with heavy calcification in the upper zones, calcifications in 
the tracheobronchial tree, and calcified vessels. This patient had metastatic pulmonary 
calcification and possibly dystrophic calcification due to renal failure which probably 
contributed to his pulmonary symptoms.
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cAse PresenttIon
 

 
 A 73-year-old man was referred to the pul-
monary	 clinic	with	 a	 seven	month	 history	 of	 gradu-
ally	progressive	dyspnea	 (NYHA	grade	 III	 dyspnea)	
and	persistent	bilateral	 infiltrates	on	chest	x-ray.	He	
was	 diagnosed	 with	 ESRD	 three	 years	 earlier	 and	
was	 undergoing	 regular	 peritoneal	 dialysis.	 He	 had	
a	25-pack-year	smoking	history	but	had	quit	smoking	
23	years	ago.	He	had	no	prior	history	of	 tuberculo-
sis	or	exposure	to	tuberculosis.	His	medications	were	
sevelamer,	vitamin	D3,	ferrous	sulfate,	midodrine,	as-
pirin,	and	simvastatin.	He	denied	constitutional	symp-
toms,	recent	weight	loss,	hemoptysis,	chronic	cough,	
and	 sputum	production.	He	worked	 as	 a	 farmer	 for	
more than 20 years and was now retired. On clinical 
examination,	he	appeared	his	stated	age,	was	over-
weight,	and	was	using	supplemental	oxygen.	He	had	
grade	I	peripheral	edema	but	no	jugular	venous	dis-
tention. Auscultation of the chest revealed rales in 
both	 upper	 and	 middle	 zones	 of	 lungs	 and	 normal	
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sions; the tracheobronchial tree and vessels had cal-
cifications.	The	HRCT	also	revealed	emphysematous	
and	bronchiectatic	changes.	There	were	no	mediasti-
nal lymph nodes or pleural effusions. 

	 The	patient’s	pulmonary	function	test	revealed	
moderate	airflow	obstruction	and	air	 trapping	with	a	
FEV1	 1.9	 L	 (63%	 predicted),	 FVC	 3.2	 L	 (83%	 pre-
dicted),	FEV1/FVC	ratio	0.59,	TLC	7.3	L	(117%	pre-
dicted),	RV	4.0L	 (153%	predicted),	and	DLCO	40%	
predicted.	His	severe	decrease	 in	DLCO	could	also	
reflect	underlying	pulmonary	vascular	disease.

	 The	 constellation	 of	 progressive	 symptoms,	
distinct	radiological	finding,	chronic	renal	failure,	and	
secondary	 hyperparathyroidism	 suggested	 that	 the	
patient	had	MPC.	However,	 the	dense	calcifications	
in	 some	areas	 also	 suggest	 that	 he	 had	 dystrophic	
calcifications	associated	with	prior	lung	injury	or	with	
underlying	bullous	lung	disease.

Figure 1. Chest x-rays (A-postero-anterior view; B- lateral view)   
                 reveal diffuse bilateral pulmonary opacities in upper 
                 and anterior regions of the lung parenchyma.

heart	sounds	without	any	murmurs.	Laboratory	tests	
revealed	hemoglobin	10	g/dl,	blood	urea	nitrogen	49	
mg/dl,	 and	serum	creatinine	10.9	mg/dl,	 serum	cal-
cium	11.1	mg/dl,	 serum	phosphorus	 5.3	mg/dl,	 and	
an	elevated	parathyroid	hormone	(PTH)	level	at	124	
pg/ml	 (normal	15-65	pg/ml).	The	calcium	and	phos-
phorus	product	(Ca*Po4)	was	58.8	mg2/dl2	(desirable	
range	<	55	mg2/dl2).

	 His	 chest	 x-ray	 revealed	 multifocal	 bilateral	
infiltrates.	In	the	anterior	lower	right	upper	lobe	there	
was	a	dense	opacity	with	an	approximate	size	of	6	cm	
by 5 cm and in the left upper lobe there were multiple 
densities of various diameters from subcentimeter to 
1.5	cm	in	size	(Figures	1	A	and	B).	A	high	resolution	
computed	tomography	(HRCT)	scan	showed	irregular	
nodular densities scattered in both upper lobes and in 
the	right	middle	 lobe	(the	largest	 lesion	measured	2	
cm	x	1.3	cm)	(Figures	2	A	and	B	and	Figure	3	A	and	
B).	Calcific	densities	were	present	in	the	cavitary	le-
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dIscussIon
 

	 The	exact	mechanism(s)	of	 lung	calcification	
with	or	without	ossification	is	not	known.6	It	develops	
as a result of abnormalities in calcium and phosphate 
metabolism, alkaline phosphatase activity, and local 
physicochemical	conditions,	such	as	changes	in	pH.6,7   

The	development	of	MPC	does	not	closely	correlate	
with serum calcium levels, phosphate levels, parathy-
roid hormone levels, or with the duration of hemodial-
ysis.8	Calcium	phosphate	is	the	principal	mineral	salt	
of	ESRD-associated	metastatic	calcification,	and	the	
composition	of	MPC	is	analogous	to	normal	bone.8
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High resolution computed tomography scans (HRCT) (A and B) show subpleural cavitary lesions with 
large, irregular peripheral dystrophic calcifications in the anterior regions of both upper lobes lower. Bul-
lous changes, peribronchial thickening, and bronchiectatic changes are also noted. Additionally, there are 
irregular nodular densities scattered bilaterally in the upper lungs. 

The mediastinal windows of HRCT (A and B) show pleural based mass-like densities with cavitation in 
the anterior region of both upper lobes. Prominent calcifications are noted inside and around wall of cavi-
ties. Calcifications can be seen in the wall of the aorta and trachea.

Figure 2. 

Figure 3. 
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	 ESRD	 patients	 on	 dialysis	 have	 four	 condi-
tions that predispose them to the development of pul-
monary	calcification.	First,	acidosis	 leaches	calcium	
and	phosphate	from	bone.	Second,	failure	to	convert	
25-hydroxyvitamin	D	to	1,	25-dihydroxyvitamin	D	by	
the kidneys leads to a low calcium balance and in-
creased	parathyroid	hormone	secretion.	Third,	inter-
mittent alkalosis often accompanies bicarbonate he-
modialysis and increases soft tissue precipitation of 
calcium	salts.	Finally,	the	decreased	glomerular	filtra-
tion of phosphate may contribute to an elevated se-
rum	 calcium-phosphate	 product.	 In	 uremic	 patients,	
elevated serum phosphate levels correlate with vas-
cular	 calcification.6	 This	 calcification	 develops	 over	
time	and	is	often	detected	incidentally.	Some	patients	
may	develop	restrictive	physiology	with	a	low	diffusion	
capacity and respiratory failure.6,7	 Severe	 calcifica-
tion	may	cause	interstitial	fibrosis.	Chest	radiography	
provides	the	initial	evaluation	of	MPC	but	is	not	very	
sensitive.9	Chest	 radiographs	are	often	normal,	 and	
when	 abnormal	 reveal	 ill-defined	 nodules	 in	 upper	
lobes	which	may	suggest	prominent	vessels	or	infec-
tion.1	Computed	tomography	(CT)	is	a	highly	sensitive	
imaging	technique	for	the	diagnosis	of	MPC.1,4 	These	
scans show coarse reticular opacities, thickened re-
ticulonodular	infiltrates,	and	bone	density	lesions.6	In	
addition,	 patchy	 consolidation,	 ground	 glass	 opaci-
ties,	 dense	 lobar	 consolidation,	 and	 calcification	 of	
chest wall vessels and the tracheobronchial tree also 
occur.1,10	High	 resolution	CT	 (HRCT)	scans	are	very	
useful	in	patients	with	small	nodules.	Bone	scintigra-
phy	with	Tc-99m-MDP	with	uptake	of	the	radioactive	
tracer	into	the	lung	parenchyma	or	HRCT	using	me-
diastinal	windows	 to	 evaluate	 the	 lung	 parenchyma	
can	identify	MPC	with	a	high	degree	of	certainty	and	
eliminate the need for additional evaluation.13,14

	 At	autopsy,	MPC	is	found	in	60–75%	patients	
with	end-stage	renal	disease.3	The	Von	Kossa	stain	is	
more	sensitive	than	the	standard	hematoxylin	and	eo-
sin	stain	in	detecting	calcium	in	tissues.11	Electron	mi-
croscopy is even more sensitive and can show specif-
ic	intracellular	and	extracellular	sites	of	calcification.12 

The	differential	diagnosis	of	pulmonary	calcifications	
includes	granulomatous	infections	(Histoplasma cap-

sulatum, Coccidioides immitis and Mycobacterium 
tuberculosis),	viral	 infections	(Varicella),	parasitic	 in-
fections	 (Paragonimus westermani),	 Pneumocystis 
jiroveci,	silicosis,	metastatic	malignancy,	and	alveolar	
microlithiasis.	The	presence	of	pulmonary	and	vascu-
lar	calcifications	is	considered	characteristic	of	MPC.1  
Our	 patient	 had	 calcifications	 in	 the	 lungs,	 the	 tra-
cheobronchial tree, and chest wall vessels typical for 
MPC.	He	had	 increasing	dyspnea	probably	second-
ary	 to	both	COPD	and	extensive	calcification	 in	 the	
lung	parenchyma.	No	definitive	treatment	is	available.	
Steroids,	calcium-binding	drugs,	and	low	calcium	di-
ets	have	no	proven	benefits;	 the	 therapeutic	effects	
of bisphosphonates remain uncertain.6	 Patients	 are	
usually treated with phosphate binders.9	In	advanced	
cases of secondary hyperparathyroidism, parathy-
roidectomy can be done.

	 In	summary,	MPC	is	relatively	common	at	au-
topsy	 in	patients	with	ESRD,	but	 clinical	manifesta-
tions	are	 infrequent.	HRCT	scans	and	bone	scintig-
raphy	provide	the	best	demonstration	of	calcification	
in	the	lungs,	the	tracheobronchial	tree,	and	vessels.	
Detection	of	 these	findings	can	make	this	diagnosis	
and lead to additional pulmonary evaluation and pos-
sible	changes	in	management.
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Patients	 with	 chronic	 renal	 failure	 can	 develop	
calcium	deposition	in	normal	lung	tissue,	includ-
ing	alveolar	epithelium,	alveolar	capillaries,	bron-
chial walls, and pulmonary arterioles.
This	 occurs	 more	 frequently	 in	 the	 upper	 lung	
zones;	plain	chest	x-rays	are	often	normal.
Bone	 scintigraphy	 and	 computed	 tomography	
can	provide	a	diagnosis	without	the	need	for	bi-
opsy.
These	patients	often	have	no	symptoms	but	can	
have	progressive	dyspnea	and	restrictive	physi-
ology.
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