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Metastatic Pulmonary Calcification Detected on 18F-FDG
PET/CT and 99mTc-MDP Bone Scan
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Abstract: Metastatic calcification relates to abnormal calcification resulting from hypercalcemia
and can affect soft tissues, skeletal muscle, myocardium, lungs, stomach, kidneys, and blood ves-
sels. We describe a case of metastatic pulmonary calcification in a 71-year-old male, images with
18F-fluorodeoxyglucose (FDG) PET/CT and 99mTc- methylene diphosphonate (MDP) bone scan.
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A 71-year-old Asian man, ethnically Korean, had a long history of chronic kidney
disease and prostate cancer (BMI 21.9 kg/m2). He was on diuretic therapy for chronic
kidney disease for 4 years, followed by oral adsorptive carbon therapy for 13 months.
He had been on hormonal therapy for prostate cancer (cT2cN0M0) for 9 months. He
was hospitalized elsewhere for poor oral intake and general weakness. Laboratory stud-
ies at that time revealed the following (reference ranges provided parenthetically): cal-
cium 15.5 mg/dL (8.2–10.2 mg/dL); phosphorus 7.8 mg/dL (2.5–4.5 mg/dL); creati-
nine 3.67 mg/dL (0.7–1.2 mg/dL); total 25-hydroxyvitamin D level 12.06 ng/mL (approx.
30 ng/mL); and parathyroid hormone 15.71 pg/mL (15–65 pg/mL). 18F-fluorodeoxyglucose
(FDG) PET/CT was performed to exclude the possibility of malignancy-related hypercal-
cemia. 18F-FDG) PET/CT images were acquired 1 h after intravenous injection of 238 MBq
of 18F-FDG. The PET/CT images showed an increase in FDG uptake in the bilateral lower
lungs (Figure 1). There was no focal FDG uptake suggesting malignancy. Correlative
non-contrast CT images of the thorax revealed diffuse, hazy ground-glass opacities in the
bilateral lower lungs. These PET/CT findings are nonspecific and can be seen in patients
with diverse diseases such as atypical bacterial and viral infections, alveolar hemorrhage,
pulmonary edema, diffuse alveolar damage, pulmonary embolism, chemotherapy-induced
pneumonitis, acute respiratory distress syndrome, or interstitial lung disease [1–7]. Chest ra-
diography (Figure 2) showed only peribronchial infiltration at both lower lungs. However,
since other differential diagnoses were inappropriate for the patient’s clinical condition
and a patient with chronic kidney disease accompanied by hypercalcemia, metastatic
pulmonary calcification was considered one differential diagnosis.

Further examination with a bone scan was therefore recommended. Since the bone
scan is a sensitive test for diagnosing metastatic pulmonary calcification, we performed
a bone scan to identify metastatic pulmonary calcification and determine whether bone
metastasis existed [8]. The patient subsequently underwent a 99mTc-methylene diphospho-
nate (MDP) bone scan. It also revealed significantly increased diffuse uptake in the bilateral
lower lung fields (Figure 3). The scan was negative for osteoblastic skeletal metastasis.
These findings were suggestive of metastatic calcification. Both exams indicated the lesion
to be caused by metastatic pulmonary calcification. The patient was treated with hemodial-
ysis, and his follow-up data is not available because he transferred to another hospital.

Metastatic pulmonary calcification is a frequently underdiagnosed disease. Because
usual imaging modalities such as chest radiographs and CT scan findings are not specific [8,9].
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Only a few reports are available demonstrating the ability of 18F-FDG PET/CT to detect
metastatic pulmonary calcification [10,11]. However, no report presented both bone scan and
18F-FDG PET/CT findings in patients with metastatic pulmonary calcification. In conclusion,
in patients with chronic kidney disease, when hypercalcemia is present and PET/CT shows
ground-glass opacity with mild FDG uptake, metastatic pulmonary calcification can be
considered one of the differential diagnoses, though this is rare.
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Figure 1. 18F-FDG PET/CT coronal (A,B,C) and axial (D,E,F) images of the thorax demonstrated 
bilateral high-grade uptake in the posterior and inferior aspect of the lungs and diffuse low-grade 
uptake in the remainder of the lungs. Non-contrast CT image of PET/CT (B,E) revealed diffuse, hazy 
ground-glass opacities in the bilateral lower lungs. 

 
Figure 2. Chest radiography showed non-specific infiltrations at both lower lungs. 
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bone scan. It also revealed significantly increased diffuse uptake in the bilateral lower lung 
fields (Figure 3). The scan was negative for osteoblastic skeletal metastasis. These findings 
were suggestive of metastatic calcification. Both exams indicated the lesion to be caused by 
metastatic pulmonary calcification. The patient was treated with hemodialysis, and his 
follow-up data is not available because he transferred to another hospital. 

Figure 1. 18F-FDG PET/CT coronal (A–C) and axial (D–F) images of the thorax demonstrated
bilateral high-grade uptake in the posterior and inferior aspect of the lungs and diffuse low-grade
uptake in the remainder of the lungs. Non-contrast CT image of PET/CT (B,E) revealed diffuse, hazy
ground-glass opacities in the bilateral lower lungs.
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Figure 3. Both anterior (A) and posterior (B) images of the bone scan revealed significantly increased 
diffuse MDP uptake in the bilateral lower lung fields. 

Metastatic pulmonary calcification is a frequently underdiagnosed disease. Because 
usual imaging modalities such as chest radiographs and CT scan findings are not specific 
[8,9]. Only a few reports are available demonstrating the ability of 18F-FDG PET/CT to 
detect metastatic pulmonary calcification [10,11]. However, no report presented both bone 
scan and 18F-FDG PET/CT findings in patients with metastatic pulmonary calcification. In 
conclusion, in patients with chronic kidney disease, when hypercalcemia is present and 
PET/CT shows ground-glass opacity with mild FDG uptake, metastatic pulmonary 
calcification can be considered one of the differential diagnoses, though this is rare. 

Author Contributions: M.C. was involved in initial drafting of manuscript. J.Y. was involved in 
review of the images. All authors have read and agreed to the published version of the manuscript. 

Funding: This research received no external funding. 

Institutional Review Board Statement: The study was conducted according to the guidelines of the 
Declaration of Helsinki, and ethical review and approval were waived for the single case report. 

Informed Consent Statement: Patient consent was waived due to a single case report. 

Data Availability Statement: The data that support the findings of this study are available from the 
corresponding author M.C., upon reasonable request. 

Conflicts of Interest: The authors declare no conflict of interest. 

References 
1. Rossi, S.E.; Erasmus, J.J.; McAdams, H.P.; Sporn, T.A.; Goodman, P.C. Pulmonary drug toxicity: Radiologic and pathologic 

manifestations. Radiographics 2000, 20, 1245–1259, doi:10.1148/radiographics.20.5.g00se081245. 
2. Koo, H.J.; Lim, S.; Choe, J.; Choi, S.H.; Sung, H.; Do, K.H. Radiographic and CT Features of Viral Pneumonia. Radiographics 2018, 

38, 719–739, doi:10.1148/rg.2018170048. 
3. Aviram, G.; Bar-Shai, A.; Sosna, J.; Rogowski, O.; Rosen, G.; Weinstein, I.; Steinvil, A.; Zimmerman, O. H1N1 influenza: Initial 

chest radiographic findings in helping predict patient outcome. Radiology 2010, 255, 252–259, doi:10.1148/radiol.10092240. 
4. Moore, E.H. Atypical mycobacterial infection in the lung: CT appearance. Radiology 1993, 187, 777–782, 

doi:10.1148/radiology.187.3.8497629. 
5. Gluecker, T.; Capasso, P.; Schnyder, P.; Gudinchet, F.; Schaller, M.D.; Revelly, J.P.; Chiolero, R.; Vock, P.; Wicky, S. Clinical and 

radiologic features of pulmonary edema. Radiographics 1999, 19, 1507–1531, doi:10.1148/radiographics.19.6.g99no211507. 

Figure 3. Both anterior (A) and posterior (B) images of the bone scan revealed significantly increased
diffuse MDP uptake in the bilateral lower lung fields.

Author Contributions: M.C. was involved in initial drafting of manuscript. J.Y. was involved in
review of the images. Both authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and ethical review and approval were waived for the single case report.

Informed Consent Statement: Patient consent was waived due to a single case report.

Data Availability Statement: The data that support the findings of this study are available from the
corresponding author M.C., upon reasonable request.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Rossi, S.E.; Erasmus, J.J.; McAdams, H.P.; Sporn, T.A.; Goodman, P.C. Pulmonary drug toxicity: Radiologic and pathologic

manifestations. Radiographics 2000, 20, 1245–1259. [CrossRef] [PubMed]
2. Koo, H.J.; Lim, S.; Choe, J.; Choi, S.H.; Sung, H.; Do, K.H. Radiographic and CT Features of Viral Pneumonia. Radiographics 2018,

38, 719–739. [CrossRef] [PubMed]
3. Aviram, G.; Bar-Shai, A.; Sosna, J.; Rogowski, O.; Rosen, G.; Weinstein, I.; Steinvil, A.; Zimmerman, O. H1N1 influenza: Initial

chest radiographic findings in helping predict patient outcome. Radiology 2010, 255, 252–259. [CrossRef] [PubMed]
4. Moore, E.H. Atypical mycobacterial infection in the lung: CT appearance. Radiology 1993, 187, 777–782. [CrossRef]
5. Gluecker, T.; Capasso, P.; Schnyder, P.; Gudinchet, F.; Schaller, M.D.; Revelly, J.P.; Chiolero, R.; Vock, P.; Wicky, S. Clinical and

radiologic features of pulmonary edema. Radiographics 1999, 19, 1507–1531. [CrossRef]
6. MacMahon, H.; Naidich, D.P.; Goo, J.M.; Lee, K.S.; Leung, A.N.C.; Mayo, J.R.; Mehta, A.C.; Ohno, Y.; Powell, C.A.;

Prokop, M.; et al. Guidelines for Management of Incidental Pulmonary Nodules Detected on CT Images: From the Fleischner
Society 2017. Radiology 2017, 284, 228–243. [CrossRef] [PubMed]

7. Matos, M.J.R.; Rosa, M.E.E.; Brito, V.M.; Amaral, L.T.W.; Beraldo, G.L.; Fonseca, E.K.U.N.; Chate, R.C.; Passos, R.B.D.;
Silva, M.M.A.; Yokoo, P.; et al. Differential diagnoses of acute ground-glass opacity in chest computed tomography: Picto-
rial essay. Einstein 2021, 15, 19. [CrossRef]

8. Belém, L.C.; Zanetti, G.; Souza, A.S., Jr.; Hochhegger, B.; Guimarães, M.D.; Nobre, L.F.; Rodrigues, R.S.; Marchiori, E. Metastatic
pulmonary calcification: State-of-the-art review focused on imaging findings. Respir. Med. 2014, 108, 668–676. [CrossRef]
[PubMed]

9. Walter, J.M.; Stanley, M.; Singer, B.D. Metastatic pulmonary calcification and end-stage renal disease. Clevel. Clin. J. Med. 2017,
84, 668–669. [CrossRef] [PubMed]

http://doi.org/10.1148/radiographics.20.5.g00se081245
http://www.ncbi.nlm.nih.gov/pubmed/10992015
http://doi.org/10.1148/rg.2018170048
http://www.ncbi.nlm.nih.gov/pubmed/29757717
http://doi.org/10.1148/radiol.10092240
http://www.ncbi.nlm.nih.gov/pubmed/20308461
http://doi.org/10.1148/radiology.187.3.8497629
http://doi.org/10.1148/radiographics.19.6.g99no211507
http://doi.org/10.1148/radiol.2017161659
http://www.ncbi.nlm.nih.gov/pubmed/28240562
http://doi.org/10.31744/einstein_journal/2021RW5772
http://doi.org/10.1016/j.rmed.2014.01.012
http://www.ncbi.nlm.nih.gov/pubmed/24529738
http://doi.org/10.3949/ccjm.84a.16132
http://www.ncbi.nlm.nih.gov/pubmed/28885910


Diagnostics 2021, 11, 1627 4 of 4

10. Lima, G.M.; Bonfiglioli, R.; Matti, A.; Fanti, S. Fluoride PET/CT in Metastatic Benign Pulmonary Calcification. Nuklearmedizin
2018, 57, N50–N51. [CrossRef] [PubMed]

11. Watanabe, Y.; Arisaka, Y.; Tokue, A.; Nakajima, T.; Tsushima, Y. Metastatic Pulmonary Calcification in a Patient Examined
Using18f-FDG PET/CT. JSM Clin. Case Rep. 2014, 2, 1052.

http://doi.org/10.3413/Nukmed-0968-18-03
http://www.ncbi.nlm.nih.gov/pubmed/30267396

	References

