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Pulmonary metastatic calcification: a case report*

Calcificação pulmonar metastática: relato de caso

Lilian Christine Franchiotti Bozi1, Alessandro Severo Alves de Melo2, Edson Marchiori3

The present report describes the case of a 48-year-old female patient suffering from chronic renal failure on dialysis for

13 years. She presented with hemoptysis, fever, productive cough and dyspnea. Chest radiography showed predominance

of ill-defined opacities in the middle and lower lung fields, bilaterally. Chest computed tomography showed ground-

glass opacities associated with poorly defined centrilobular nodules with ground-glass attenuation. The patient was

submitted to bronchoalveolar lavage that was negative for mycobacteria and fungi. On the basis of such findings, open

lung biopsy was performed, which revealed metastatic pulmonary calcification.
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Neste trabalho é relatado o caso de uma paciente do sexo feminino de 48 anos de idade, portadora de insuficiência

renal crônica, em diálise há 13 anos, tendo iniciado o quadro com hemoptise, febre, tosse produtiva e dispneia aos

grandes esforços. A radiografia de tórax apresentou opacidades mal definidas predominando nos terços médios e in-

feriores dos pulmões. A tomografia computadorizada de tórax evidenciou opacidades em vidro fosco associadas com

nódulos centrolobulares mal definidos, com atenuação em vidro fosco. A paciente foi submetida a lavagem broncoal-

veolar, que foi negativa para micobactérias e fungos. Com base nesses achados, foi realizada biópsia pulmonar a céu

aberto, que revelou calcificação pulmonar metastática.

Unitermos: Insuficiência renal crônica; Calcificação pulmonar metastática.
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CASE REPORT

CASE REPORT

A 48-year-old, female patient undergo-
ing hemodialysis for 13 years because of
acute-on-chronic renal failure secondary to
renal tuberculosis in her childhood, with
onset of hemoptysis, fever, effort dyspnea
and productive cough. Physical examina-
tion of the respiratory system revealed
sparse and diffuse wheezes and stertors.
Laboratory tests demonstrated the follow-
ing results: red blood cells – hemoglobin,
11.7 g/dl and hematocrit, 35.3%; white
blood cells – 7100 leukocytes (neutrophils,
60%; segmented neutrophils, 1%; lympho-
cytes, 20%; monocytes, 12%; eosinophils,
7%). Serum biochemistry revealed urea at
155 mg/dl (normal: 15 to 40 mg/dl), crea-
tinine at 9.24 mg/dl (normal: 0.6 to 1.3 mg/
dl), alkaline phosphatase at 90 U/L (nor-
mal: 20 to 105 U/L), LDH at 402 U/L (nor-
mal: 95 to 225 U/L), total calcium at 8.9
mg/dl (normal: 8.5 to 10.5mg/dl), phospho-
rus at 6.2 mg/dl (normal: 2.5 to 4.5 mg/dl)
and C-reactive protein at 1.76 mg/dl (nor-
mal: lower than 0.8 mg/dl).

Chest radiography revealed bilateral
condensation predominating in the middle
and lower thirds. Chest HRCT presented

amount of macroscopic calcification. Ex-
tensive pulmonary calcification may be
asymptomatic, while subtle calcification
with normal chest radiography may pose
severe respiratory compromise(4).

Chest radiography may present as nor-
mal or with poorly defined and/or confluent
nodular opacities mimicking alveolar fill-
ing disorders. The characterization of MPC
is better defined at computed tomogra-
phy(5,6). The most common parenchymal
finding at high-resolution computed to-
mography (HRCT) is the presence of poorly
defined centrilobular nodules with ground-
glass opacity, measuring approximately 3
to 10 mm in diameter. In spite of the histo-
logically interstitial nature of the infiltrate,
the HRCT findings may mimic nodular air
space filling disease(7,8).

We report on the case of a female patient
with CRF, under hemodialysis for 13 years,
whose chest HRCT demonstrated ground-
glass opacities associated with poorly de-
fined centrilobular nodules with ground-
glass attenuation, with no finding of paren-
chymal calcification on soft tissue window.
Such findings might mimic air space dis-
ease, requiring histopathological study for
diagnostic conclusion.

INTRODUCTION

Metastatic calcification is the deposi-
tion of calcium salts in previously healthy
tissues. The pulmonary parenchyma is most
susceptible to calcification, and the result-
ing change is called metastatic pulmonary
calcification (MPC). Such condition may
be caused by both benign and malignant
diseases, most commonly occurring in pa-
tients submitted to hemodialysis for
chronic renal failure (CRF)(1,2). In autop-
sies, 60–80% of patients with CRF report-
edly present MPC(3).

The respiratory symptoms in MPC are
variable and, generally, the degree of res-
piratory discomfort is proportional to the
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ground-glass opacities associated with
poorly defined centrilobular nodules with
ground-glass attenuation (Figure 1). Neither
parenchymal nor vascular calcifications
were identified on sections with mediasti-
nal window. At bronchoscopy, the broncho-
alveolar lavage revealed 63% of macroph-
ages, 16% of lymphocytes (49% mono-
nuclear), 2% of monocytes, 2% of eosino-
phils and 17% of segmented neutrophils.
Numerous vacuolated macrophages and
hemorrhagic aspect were observed. Culture
did not demonstrate microorganism growth.
Respiratory function tests were not per-
formed. Open biopsy revealed pulmonary
tissue with exuberant alveolar hemosidero-
sis associated with microcalcifications lo-
cated in alveolar septa and vascular walls,
compatible with MPC. Some months after
diagnosis, the patient presented worsening
of dyspnea and hemoptysis, progressing to
acute respiratory failure and death.

DISCUSSION

Ectopic pulmonary calcification is di-
vided into two groups, according to the
physiopathological mechanism, as follows:
dystrophic calcification – deposition of cal-
cium salts in previously injured tissues, and
metastatic calcification – deposition of cal-
cium salts in previously healthy tissues(1,2,7).
Other organs such as stomach, kidneys and
heart can also be affected by calcification;
but the pulmonary parenchyma is the most
susceptible tissue. The pulmonary calcifi-
cation mechanism, either with or without
ossification, still remains to be completely
understood. Metastatic calcification may
be influenced by increased serum calcium
and phosphate concentrations, alkaline
phosphatase activity and local physico-
chemical conditions such as pH(1).

MPC may be caused by both benign and
malignant conditions. Among the benign

conditions, the following can be men-
tioned: primary hyperparathyroidism, hy-
pervitaminosis D, Paget’s disease and os-
teopetrosis. Malignant causes include mul-
tiple myeloma, lymphoma/leukemia, and
choriocarcinoma, among others. However,
MPC occurs most notably in patients un-
dergoing hemodialysis for CRF. Dystro-
phic calcification occurs secondarily to
caseation necrosis or fibrosis and may also
be secondary to pulmonary infections, in-
cluding granulomatous, viral and parasitic
infections(1).

In those patients undergoing hemodialy-
sis, four conditions predispose to meta-
static calcification. The first one is acido-
sis, which “dissolves” the bones calcium
phosphate salts. The second condition in-
volves increased secretion of parathormone
caused by negative balance of serum cal-
cium due to kidneys failure in converting
25-hydroxyvitamin D into vitamin D 1.25,

Figure 1. High resolution computed tomography of chest, with sections at three different levels with lung window, demonstrating the presence of multiple ill

defined centrilobular nodules and ground-glass attenuation.
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resulting in increased release of calcium
and phosphate by bone tissue. Autonomous
parathyroid glands function may occur,
resulting in tertiary hyperparathyroidism
and severe hypercalcemia. In the third con-
dition, the intermittent alkalosis caused by
the bicarbonate utilized in dialysis predis-
poses to precipitation of calcium salts on
soft tissues. The fourth condition is the
decrease or absence of glomerular filtra-
tion, contributing to the increase in serum
phosphate levels. High levels of serum
phosphate have shown correlation with the
presence of vascular calcification in uremic
patients(9).

Most of the patients presenting with
MPC are asymptomatic and, usually, res-
piratory function tests present normal re-
sults. However, restrictive pulmonary func-
tion, decreased diffusion capacity, hypox-
emia and, occasionally, respiratory failure
may occur(7).

The MPC distribution pattern is vari-
able, sometimes being diffuse, other times
lobar or predominating in the apexes. It is
a predominantly interstitial process. How-
ever, histopathological studies demonstrate
sites of calcium deposition in alveolar septa
and, to a lesser extent, in arterioles and
bronchioles. At histopathology, sites of
calcium deposition are located in the alveo-
lar epithelial basement membranes, alveo-
lar capillary walls, bronchial walls, and the
media of pulmonary arterioles(1).

Chest radiography is rarely useful in the
diagnosis of MPC. Radiography is not sen-

sitive enough to detect small amounts of
calcium, and as compared with autopsy,
this imaging method demonstrates paren-
chymal calcification in less than 15% of the
patients. Radiographic findings, when
present, are nonspecific. The abnormalities
include poorly defined nodules, interstitial
infiltration and alveolar filling. Such find-
ings may mimic other conditions such as
pulmonary edema, hemorrhage, pneumo-
nia, infarction and malignant disease. Ad-
ditionally, there is no correlation between
the degree of pulmonary involvement and
clinical symptoms(10).

HRCT is the most efficient method for
detecting MPC. Three most common pa-
renchymal patterns are described, namely,
diffuse or irregular opacities with ground-
glass attenuation, dense consolidation with
frequent lobar distribution, and multiple
nodules with diffuse or localized distribu-
tion. Such patterns are not mutually exclu-
sive, and a combination of patterns can
exist(1,10). The most common parenchymal
HRCT finding is the presence of poorly
defined centrilobular nodules with ground-
glass opacity, and measuring approximately
3–10 mm in diameter. Despite the histologi-
cally interstitial nature of the infiltrate, the
HRCT finding may mimic nodular alveo-
lar filling(7). Recently, magnetic resonance
imaging findings were also described(11).

Finally, in cases of patients with a his-
tory of CRF, the hypothesis of MPC must
be included in the differential diagnosis of
diffuse parenchymal opacities.
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