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ABSTRACT: Metastatic pulmonary calcifications, unlike dystrophic calcifications,
occur in the normal healthy lung. The radiological pattern is quite specific. The
disease is commonly described in chronic renal failure with calcium disorders. The
prognosis is totally unpredictable.

In 1992, a 50 yr old man underwent a successful renal transplantation during
the final stage of chronic renal failure. He subsequently developed asymptomatic
diffuse nodular opacities, that were discovered in 1995. An open lung biopsy con-
firmed the diagnosis of metastatic pulmonary calcification. There was no calcium
disorder in this patient. 

In contrast to the benign course of pulmonary calcification in most patients,
some fulminant pulmonary calcifications complicating renal transplantation or
hypercalcaemia have been described. Radiographic identification of such entities
is important to permit correction of calcium disorders. Otherwise, the condition
is a potentially progressive and fatal cause of respiratory failure.
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Soft tissue calcification usually occurs when tissue is
damaged or in the presence of calcium disorders. We
report the case of a man who, following kidney trans-
plantation, developed diffuse confluent nodular opaci-
ties, visible on chest radiography, without any clinical
symptoms. The computed tomography (CT) scan revealed
the presence of calcifications. 

Case report

A 50 yr old man developed progressive renal failure
as a result of nephropathic interstitial disease. In May
1992, he underwent a thyroparathyroidectomy for sec-
ondary hyperparathyroidism. The surgical specimen
demonstrated features consistent with intracapsular ade-
nocarcinoma. He received a cadaveric renal transplant
in November 1992, after 12 yrs of chronic haemodial-
ysis. In the early post-transplant period, he showed slight-
ly elevated parathormone levels, i.e. 135 ng·mL-1 in May
1993, 118 ng·mL-1 in November 1993, and 67 ng·mL-1

in September 1994. Neither calcium nor phosphorus
serum abnormalities occurred in the early or later post-
transplant phases. Chest radiographs were normal. The
patient was maintained on daily doses of cyclosporin
(200 mg), prednisolone (15 mg), isradipine (10 mg), ate-
nolol and L-thyroxine. In March 1995, the chest radio-
graph revealed numerous diffuse confluent nodular
opacities, 5–12 mm in diameter, with poorly-defined
margins, predominantly in the upper lung zone (fig. 1).
The patient was asymptomatic and the clinical exami-
nation was normal. He had no fever, pain, coughing or
dyspnoea.

On the CT scan, the nodules appeared fluffy. Calcifi-
cations were observed in some of the nodules (fig. 2).
The chest radiograph had been normal prior to trans-
plantation.

The following serum levels were recorded (normal
values in parentheses): calcium 9.2 mg·dL-1 (9.0–10.2
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Fig. 1.  –  Chest radiograph showing numerous diffuse confluent nodu-
lar opacities, predominantly in the upper zone.



mg·dL-1); phosphate 3.8 mg·dL-1 (2.5–4.0 mg·dL-1); alka-
line phosphatase 67 International Units (IU) (30–125
IU); creatinine 124 µmol·L-1; urea 8.6 mmol·L-1 (2.5–7.5
mmol·L-1). Vitamin D level, parathormone level (<50
pg·mL-1), angiotensin-converting enzyme (ACE) and
serum thyroglobulin concentrations were normal.

No serum antibodies against viruses (Myxovirus influen-
zae, respiratory synctial virus, Myxovirus parainfluen-
zae 1.2.3) or the usual pathogens (Chlamydia pneumoniae,
Mycoplasma pneumoniae, Legionella pneumophila) were
found. Bronchial and transbronchial biopsies were normal.
Bronchoalveolar lavage was hypercellular (440 leucocy-
tes·mm-3). Differential count showed 90% macrophages,
9% lymphocytes 9% and 1% polymorphonuclear neu-
trophils. No intracellular or extracellular calcium crys-
tals were found. There were no abnormal cells.

Lung function tests gave the following results: trans-
fer factor of the lung for carbon monoxide (TL,CO) 9.5
mL·min-1·mmHg-1 (50% of predicted); vital capacity
(VC) 2,300 mL (60% pred), forced expiratory volume
in one second (FEV1) 1,500 mL (53% pred); and total
lung capacity (TLC) 3,600 mL (70% pred). Neck ultra-
sonography was normal.

An open-lung biopsy was performed. Histological
examination revealed calcium deposits in the alveolar
septa and in the wall of the small arterioles (fig. 3). 

Discussion

Metastatic pulmonary calcification is characterized by
diffuse calcium salt deposition, whether localized in api-
cal zones or throughout the lungs. It may be associat-
ed with myocardial calcification in chronic renal disease.

Although calcium is merely interstitial in location,
the opacities observed radiographically may simulate
airspace disease, such as pulmonary oedema or infarc-
tion (parenchymal opacification, poorly-defined infiltra-
tes). Numerous nodular opacities measuring 2–12 mm
in diameter are usually observed. Calcification is rarely
identified on a conventional chest radiograph, and this
low detectability may be related to the small size of the
calcium deposits and the high kilovoltage radiographic
technique [1]. The pulmonary nodules are more clear-
ly defined on CT scan. They may be unilateral or dif-
fuse but predominate in the upper zones. Calcifications
of vessels of the chest wall are better seen on the medi-
astinal windows. Other findings on the CT scan include
ground-glass attenuation and patchy consolidation [2].
Sometimes, only high resolution sections of CT scan
disclose the calcified nature of the nodules [2]. A roent-
genographic technique known as dual energy digital
chest radiography may be useful in detecting lung cal-
cifications [3]. Visible calcifications may remain stable
for many years or may progress rapidly.

Metastatic calcifications of vital parenchyma are relat-
ed to chronically elevated calcium levels as in chronic
renal failure, primary hyperparathyroidism, D hypervita-
minosis, milk alkali syndrome [2], or diffuse myeloma-
tosis. Calcifications are usually composed of calcium,
phosphate and magnesium. The cause of deposition of
calcium salt in the body tissue is not fully understood.

Metastatic calcifications occur in disorders of calci-
um and phosphorus metabolism, and are most likely to
develop when the calcium-phosphorus product exceeds
70, hut may occur with normal levels [4]. In the case
of chronic renal failure with secondary hyperparathy-
roidism, a significant association has been found between
lung calcium content, elevated phosphate level and the
calcium-phosphate product. No correlation has been
observed with levels of parathormone, calcium, creati-
nine, protein, alkaline phosphatase or albumin, or with
a history of parathyroidectomy. Moreover, no correla-
tion was found with the duration of haemodialysis or
with the type of dialysate [3].

Occasionally, metastatic lung calcification has been
observed in the absence of supersaturation of extracel-
lular fluid with calcium and phosphate ions [5]. Meta-
static pulmonary calcifications have been shown to be
present in 60–80% of autopsied haemodialysis patients,
although rarely recognized during life [6], their extent is
usually reflected in the survival of the patient Although
many patients remain asymptomatic, some develop sev-
ere respiratory symptoms which are related to the extent
of calcification. Restrictive lung diseases with progres-
sive decrease in TL,CO, VC and hypoxaemia may be
associated with rising levels of pulmonary calcium lev-
els [3].

The predilection of metastatic calcification for the
upper lung area may be due to the high ventilation/per-
fusion ratio in this region, creating high oxygen and low
carbon dioxide levels. Consequently relative alkalinity
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Fig. 2.  –  Computed tomography (CT) scan of the chest. Nodules
are visible, fluffy, relatively poorly defined, and diffuse but predom-
inantly in the upper lung area. Several are calcified.

Fig. 3.  –  Histological aspect of the open-lung biopsy. Calcium
deposits in the alveolar septa confirm the diagnosis of metastatic cal-
cification. Internal scale bar=200 µm.



favours deposition of calcium salt. Normally, pH at the
apex of the lung reaches roughly 7.51, whilst at the base
it is 7.39 [7, 8].

Pathologically, lung metastatic calcification is pre-
ferentially located in the alveolar septa. Nevertheless,
it can occur in pulmonary arteries and bronchial walls.
In mild cases, calcium deposits may be present along
the alveolar epithelial basement membrane and in the
alveolar capillary walls without significant desmopla-
sia or septal thickening. Sometimes a foreign body giant
cell reaction to the calcium can be found. Severe cal-
cification tends to be associated with interstitial fibro-
sis [6].

The main differential diagnosis is lung dystrophic
calcification. Dystrophic calcification consists of calcium
deposition in dead cells or tissue damaged by infections
(tuberculosis, fungal infections, chickenpox pneumoni-
tis), silicosis, sarcoidosis, metastatic tumour, rheumatic
mitral stenosis, microlithiasis and broncholithiasis or
extensive bone malignancy [9]. The roentgenographic
images are usually specific: and calcispherytes of alve-
olar microlithiasis; popcorn ball of hamartoma, etc.

The present case report is of interest for several reas-
ons. To our knowledge, this is the second report of a pro-
gressive pulmonary calcification occurring in a transplant
recipient with a normally functioning renal transplant
[1]. The precise mechanism of pulmonary calcification
remains unknown. As in the first description, this patient
showed no increase in calcaemia, or phosphoraemia. The
case confirms that chest radiography is not a sensitive
tool for detecting pulmonary calcifications. In contrast
to the benign course of pulmonary calcification in most
patients, some fulminant pulmonary calcifications com-
plicating renal transplantation or hypercalcaemia have
been described. It is important to recognize such enti-
ties so as to correctly identify this potentially progres-
sive and fatal cause of respiratory failure [10, 11].
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