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Metastatic calcification is an uncommon condition with underlying abnormal bone and cal-
cium metabolism, leading to ectopic deposition of calcium in soft tissues. The lung is a
common site of involvement, and can mimic pulmonary edema in radiographic findings,
especially in clinical context of end-stage renal failure. Recognition of such condition is im-

portant to avoid unnecessary diuretic therapy and extra dialysis sessions and guides correct
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treatment of underlying metabolic disorder. This article, therefore, serves to illustrate such
condition with emphasis to radiological and clinical features suggestive of such condition.
© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

Metastatic calcification is an uncommon condition with un-
derlying abnormal bone and calcium metabolism, leading to
ectopic deposition of calcium in soft tissues. The lung is
a common site of involvement and can mimic pulmonary
edema in radiographic findings. Recognition of such condi-
tion is important to guide correct treatment of underlying
metabolic disorder. Bone scintigraphy can offer noninvasive
confirmation.

Case presentation

A 29-year-old Chinese man, with end-stage renal failure of
unknown etiology on ambulatory peritoneal dialysis, pre-
sented with 1-week history of nonproductive cough, be-
fore the Covid-19 pandemic. There were no associated vi-
ral symptoms, such as runny nose or malaise. He had no
chest pain, shortness of neither breath nor fever. He was
a nonsmoker, who had no recent travel or contact with
animals.
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Fig. 1 - Initial chest X-ray shows bilateral ill-defined
opacities with high density (ie, can be visualized through
ribs).

He was afebrile on presentation. His vital signs were sta-
ble, with saturation of 98% on room air. On examination, there
were no clinical features of edema. Auscultation revealed nor-
mal breath sounds without added sound.

Initial chest X-ray showed bilateral ground glass opacities
and consolidations (Fig. 1). Blood tests showed normal white
cell count, C-reactive protein, and elevated calcium of 2.60
mmol/L (reference: 2.10-2.55 mmol/L) and phosphate of 2.40
mmol/L (reference: 0.81-1.45 mmol/L). Nasopharyngeal aspi-
rate for respiratory viruses was negative. The patient had no
sputum available for culture.

He was treated empirically for chest infection with
amoxicillin-clavulanate empirically, without improvement on
serial chest radiographs. As the patient’s radiographical find-
ings might also suggest pulmonary edema, he was then
treated for such with diuretics and extra sessions of hemodial-
ysis, again without improvement on serial chest radiographs.

High-resolution computed tomography showed diffuse
ground glass opacities at both lungs with lower lobe pre-
dominance (Fig. 2), with density measuring —200 to —150
Hounsfield units. Blood test for hypercalcemia workup
showed elevated parathyroid hormone of 101.5 pmol/L (ref-
erence: 1.6-6.9 pmol/L).

The patient was initially planned to undergo flexible bron-
choscopy with bronchoalveolar lavage to evaluate the nature
of pulmonary infiltrates. In the meanwhile, the patient un-
derwent bone scintigraphy for evaluation of hyperparathy-
roidism. Bone scan revealed intense tracer uptake at bilateral
lungs, generalized increased uptake in the entire skeletal sys-

Fig. 2 - (Upper, middle, and lower) HRCT thorax shows
multifocal areas of centrilobular and diffuse ground-glass
opacities.
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Fig. 3 - Bone scintigraphy shows intense tracer uptake at both lungs, uptake at skeleton with reduced renal activity.

tem, and reduced bilateral renal parenchymal uptake (Fig. 3).
Such imaging findings are compatible with metastatic calci-
fications in both lungs, as well as a superscan pattern due to
underlying renal osteodystrophy and end-stage renal failure.
Disproportional radiological findings in relatively stable pa-
tients are also features of pulmonary metastatic calcifications.

The patient’s drug record was reviewed, and the cough was
likely related to recent prescription of lisinopril for blood pres-
sure control, which was reported in up to 10% of patients on
angiotensin-converting enzyme inhibitors.

Lisinopril was changed to another antihypertensive drug
with subsequent resolution of cough. Repeated blood tests
showed normal white cell count and inflammatory markers,
and nasopharyngeal swabs remained negative. Empirical an-
tibiotics were stopped due to lack of evidence of infection.

The treatment plan was directed towards management
of renal osteodystrophy, with optimization of dialysis, and
cinacalcet with good response. Calcium level was normalized
while parathyroid hormone level was improved.

The patient was worked up for parathyroid hyperplasia and
planned for parathyroidectomy, while a cadaveric renal graft
was available 2 years after the presentation of metastatic cal-
cification. The parathyroid hormone and bone profile were
normalized 6 months after renal transplantation. The patient
was able to wean off all medications for hyperparathyroidism.
Chest radiograph of this patient 6 months after transplant
showed resolution of pulmonary infiltrates (Fig. 4).

Discussion

Patients with end-stage renal failure are susceptible to
catheter- or non-catheter-related infections, and infection-

Fig. 4 - Chest X-ray after renal transplant shows resolution
of lung infiltrates.

related mortality [1]. Atypical infections or common infections
with atypical presentations are also common in patients on
dialysis. Empirical treatment for infection could be reason-
able even without microbiological proof, and alternative tech-
niques such as bronchoalveolar lavage to collect respiratory
secretion could be done.
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Metastatic calcification is a condition of ectopic deposi-
tion of calcium in soft tissues, usually related to underlying
abnormality of bone and calcium metabolism. It is reported
in patients with renal osteodystrophy, lymphoma, multiple
myeloma, vitamin D intoxication, parathyroid neoplasm, and
milk alkaline syndrome. The lung is a common site of involve-
ment, while involvement of joints, liver, spleen, vessels, and
many other sites are also reported.

Patients are usually asymptomatic despite profound cal-
cium deposition in tissues radiologically, though serious com-
plication such as tissue infarction due to vessel involvement
is also reported. In most cases, treatment is directed to-
wards correction of hypercalcemia and treatment of under-
lying causes, rather than local therapy targeting involved tis-
sues.

On high-resolution computed tomography, ground glass
opacification is a predominant feature. Some of the ground
glass opacities show relative sparing around interlobular
septa (ie, centrilobular distribution), while some appear con-
fluent. These features are typical of pulmonary metastatic cal-
cifications, with one pictorial review of 23 cases reported cen-
trilobular ground-glass opacities in 60.9% and diffuse ground-
glass opacities in 21.7% of patients [2].

Cinacalcet, a calcium-mimic, is used to suppress parathy-
roid hormone secretion and was used in our case. Though
the effect of long-term cinacalcet use was proven to last for
at least 3 years in one study, with 52% of subjects having
parathyroid hormone of less than 32 pmol/mL at 100-week
[3], more effective and long-lasting treatment for secondary
hyperparathyroidism in renal failure patients was parathy-
roidectomy [2].

Another clinical significance of pulmonary metastatic cal-
cification is that it mimics pulmonary congestion and cre-
ates diagnostic challenge, as in our case. High-density shad-
ows [4], nonresponsiveness to diuretics, discrepancy between
radiological and clinical findings, and underlying disorder of
bone and calcium metabolism are suggestive features of pul-
monary metastatic calcifications. High index of suspicion in
such setting can avoid unnecessary diuresis or bronchoscopic

procedures. Bone scintigraphy can offer noninvasive diagnos-
tic confirmation if in doubt [5].

Though pulmonary metastatic calcifications could be per-
manent in some patients, chest radiograph of this patient
six months after transplant showed resolution of pulmonary
infiltrates. Complete resolution of calcifications was also re-
ported with medical treatment other than renal transplant for
hypercalcemia and hyperphosphatemia, as well as intensified
dialysis.

Patient consent

Consent was obtained from the patient.
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