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Abstract
Calcification in lung nodules usually indicates a benign lesion. Here, we report
the case of a 59-year-old male patient with a well defined 30 mm calcified nodule
in his right upper lung lobe and calcified mediastinal lymph nodes. The mass
was diagnosed as adenocarcinoma by transbronchial biopsy. He received sys-
temic chemotherapy, followed by lobectomy and mediastinal lymph node dissec-
tion. During surgery, the lymph nodes were tightly adherent to the superior vena
cava with invasion of the vascular wall. Pathological diagnosis confirmed acinar
adenocarcinoma and psammoma bodies (PBs). Immunohistochemical analysis
revealed tumor cells positive for parathyroid hormone-related proteins 1 and
2. Calcification of primary lung adenocarcinoma is rare. We report a calcified
lesion where the secretion of parathyroid hormone by the tumor may have cau-
sed the accumulation of PBs. Calcification of metastatic lymph nodes may
increase the risk of adhesion, requiring care during surgery.

Key points

Significant findings of the study
• Lung adenocarcinoma with extensive calcification in primary and metastatic

lymph node lesions is rare and the mechanism involved is poorly understood.
Of significance, calcification in our case was related to parathyroid hormone-
related proteins 1 and 2 secreted by the tumor.

What this study adds
• This study suggests the potential role of parathyroid hormone-related proteins

in lung tumor calcification. The implications for clinicians are that calcified
metastatic lymph nodes and tumors might be tightly fused to tissues. There-
fore, surgery should be conducted with care.

Introduction

Calcification in lung nodules is important for radiological
evaluation, but the mechanism of lung calcification in
tumors is often unclear. For example, calcification can
occur in bronchogenic carcinoma via necrotic degeneration
(dystrophic calcification), formation of psammoma bodies
(Pb, concentrically laminated calcifications), or engulfment
of benign calcified lesions by the carcinoma.1–4 Malignancy

cannot be ruled out for lung tumors with extensive calcifi-
cation, but a benign tumor might be suspected because cal-
cification might occur over a long period.1 Computed
tomography (CT) indicates that 6%–10% of lung cancers
have calcification in the primary lesion.1, 2 Tumors are
considered benign if they have high attenuation values that
exceed a critical level, and diffuse calcification throughout
the lesion center with a welldefined edge.3, 5 Lung
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carcinoma with extensive calcification is extremely rare.
Here, we report a case of lung adenocarcinoma with calcifi-
cation of the main lesion and metastatic lymph nodes.

Case report

A 59-year-old man was admitted to our hospital with
abnormal findings on chest X-ray (Fig 1). On physical
examination, he weighed 63.0 kg and was 176 cm tall. The
patient had diabetes for 20 years and suffered from diabetic

retinopathy. He had unremarkable medical and family his-
tories, but a smoking history of 90 packs per year. Chest
CT revealed a 30 mm mass in the right upper lung lobe
and mediastinal lymph nodes with advanced calcification
(Fig 2). Transbronchial biopsy resulted in a diagnosis of
adenocarcinoma. [18F]-fluoro-2-deoxy-D-glucose (FDG)
positron emission tomography (PET) showed increased
tumor uptake, with a maximum standardized uptake value
of 6.16, and slight FDG uptake in the mediastinal lymph
nodes. No metastases were detected by brain magnetic

Figure 1 Chest radiograph showing
a mass in the right upper lung field.

Figure 2 Chest computed tomography (CT) revealed a 30 mm mass in the right upper lobe and mediastinal lymph nodes with calcification. (a) Pul-
monary window setting; (b) mediastinal window setting; and (c) enhanced CT.
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resonance imaging or FDG-PET (Fig 3). Mediastinal
lymph node #4 had a short-axis diameter < 1 cm, but was
considered potentially to be lymph node metastasis because
of the slight accumulation of FDG-PET; therefore, preoper-
ative adjuvant treatment was performed. HgbA1c of 10.5
indicated diabetes was poorly controlled and required
treatment before surgery. Diabetic nephropathy did not
coexist and blood calcium and phosphate concentrations
were within the standard range. During diabetes treatment,
he received neoadjuvant chemotherapy (pemetrexed
(500 mg/m2) plus cisplatin (75 mg/m2). The patient
achieved no significant radiological improvement with two
courses of this regimen. Based on radiological findings, he
was diagnosed with yc-T1cN0M stage 1A, and surgical
treatment was planned. He underwent right upper lobec-
tomy and dissection of the upper mediastinal lymph nodes
(2R and 4R). The lymph nodes were firmly adherent to the
surrounding tissue, the sidewall of the superior vena cava

was firmly fused, and there was invasion of the vascular
wall. Despite this, the lymph nodes and superior vena cava
sidewall were removed. The chest drain tube was removed
on postoperative day 3 and the patient was discharged on
postoperative day 14. Macroscopically, the tumor was well
circumscribed and most of the tumor was calcified (Fig 4).
There was no bronchial or pleural involvement within the
tumor. Acinar adenocarcinoma tissue was mixed with cal-
cified tissue and PBs were confirmed. Similar features were
found in calcified lymph nodes. The tumor was diagnosed
as p-T2aN2M0 stage 3A (Union for International Cancer
Control eighth edition). Immunohistochemistry revealed
tumor cells positive for parathyroid hormone-related pro-
teins (PThrP) 1 and 2. Postoperative examination indicated
PThrP levels were within the standard range.

Discussion

Typical nonmalignant lung disease often develops during
the healing of infectious granulomatous disease.6 Calcifica-
tion within lung nodule shadows is considered negative for
malignant tumors, but does occur rarely; for example, if
lung cancer occurs near a calcified benign tumor.1, 7

Calcification occurs with amorphous (small-cell lung
cancer), punctate (squamous cell carcinoma), or reticular
patterns.1, 4, 8 In primary lung cancer, extensive calcifica-
tion is rare, and few studies have reported ossification and
PBs.9, 10 In the current case, lesions mainly contained dif-
fuse calcification throughout the lesion center with a well-
defined edge, and the tumor was considered benign.

Figure 3 (a) 18F-fluorodeoxyglucose-
positron emission tomography show-
ing abnormal uptake in the mass; and
(b) slight uptake in the mediastinal
lymph nodes.

Figure 4 Macroscopically, the tumor was well circumscribed and most
of the tumor was calcified.
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Effects of PTHrP, commonly expressed by non-small
cell lung carcinomas,11 on cancer cells include cell growth,
apoptosis, and angiogenesis but its relationship with tumor
calcification is unclear.12 Although hypercalcemia was not
present in our case, the calcified lesion contained many
PBs, concentrically laminated calcific spherules usually
associated with various organs and benign conditions.13, 14

PBs, first identified in a benign meningeal tumor,15 have
been reported in thyroid cancer, ovarian cancer, uterine
cancer, and meningioma,16 but are rare in lung adenocarci-
noma.14 PBs appear as hydroxyapatite collections of
30–100 μm in diameter formed from acid mucopolysac-
charides.17, 18 PB formation might be related to necrosis,
calcification of intravascular and intralymphatic thrombo-
sis, or focal areas of infarction.16 In the current case, the
tumor was positive for PTHrP1 and PTHrP2, suggesting
their involvement in tumor calcification and PBs (Fig 5).19

The calcified metastatic lymph nodes (<1 cm diameter)
were tightly fused to the wall of the superior vena cava.
Calcification induced by PTH might have also affected the
surrounding blood vessel walls, and the fusion of calcified
lesions associated with hormone production should be
considered. PBs might be related to mutations in the epi-
dermal growth factor receptor and anaplastic lymphoma
kinase genes,2, 20 neither of which were present in our case.
Here, we report a patient who underwent resection of

lung adenocarcinoma with extensive calcification, appar-
ently related to PTH-producing PBs. These tumors require
surgery, especially if abnormal calcification is present. They

might also be accompanied by strong inflammatory
changes caused by necrosis in the surrounding tissues, and
surgery should be conducted with care.

Acknowledgments

The authors thank Kouji Katsuta, Department of Pathol-
ogy, Matsusaka City Hospital. The authors thank Susan
Furness, PhD, and J. Ludovic Croxford, PhD, from Edanz
Group (https://en-author-services.edanzgroup.com/) for
editing a draft of this manuscript.

Disclosure

The authors declare that they have no conflict of interest.

References
1 Mahoney MC, Shipley RT, Corcoran HL, Dickson BA. CT
demonstration of calcification in carcinoma of the lung.
Am J Roentgenol 1990; 154: 255–8.

2 Miyake A, Okudela K, Matsumura M et al. Update on the
potential significance of psammoma bodies in lung
adenocarcinoma from a modern perspective. Histopathology
2018; 72: 609–18.

3 Bendayan D, Barziv Y, Kramer MR. Pulmonary
calcifications: A review. Respir Med 2000; 94: 190–3.

Figure 5 (a) Hematoxylin-eosin stained
section showing adenocarcinoma com-
prising psammoma bodies and acinar
growth pattern, and no sarcomatoid
component; (b) high-power field; (c)
strong immunostaining for PThrP1; and
(d) immunostaining for PThrP2 con-
firming adenocarcinoma cells.

Thoracic Cancer 11 (2020) 3038–3042 © 2020 The Authors. Thoracic Cancer published by China Lung Oncology Group and John Wiley & Sons Australia, Ltd. 3041

F. Watanabe et al. Parathyroid hormone expression in LA

https://en-author-services.edanzgroup.com/


4 Takamochi K, Yokose T, Yoshida J e a. Calcification in large
cell neuroendocrine carcinoma of the lung. Jpn J Clin Oncol
2003; 33: 10–3.

5 Siegelman SS, Khouri NF, Leo FP, Fishman EK,
Braverman RM, Zerhouni EA. Solitary pulmonary nodules:
CT assessment. Radiology 1986; 160: 307–12.

6 Morrison JB. Resorption of calcification in primary
pulmonary tuberculosis. Thorax 1970; 25: 643–8.

7 Chan ED, Morales DV, Welsh CH, McDermott MT,
Schwarz MI. Calcium deposition with or without bone formation
in the lung. Am J Respir Crit Care Med 2002; 165: 1654–69.

8 Grewal RG, Austin JH. CT demonstration of calcification in
carcinoma of the lung. J Comput Assist Tomogr 1994; 18: 867–71.

9 Hayakawa K, Murata O, Ishizeki K e a. A case of pulmonary
ossified adenocarcinoma with marked osteoplastic bone
metastasis. Lung Cancer 1997; 18: 265–8.

10 Mallens WM, Nijhuis-Heddes JM, Bakker W. Calcified
lymph node metastases in bronchioloalveolar carcinoma.
Radiology 1986; 161: 103–4.

11 Hastings RH, Laux AM, Casillas A e a. Sex-specific survival
advantage with parathyroid hormone-related protein in non-
small cell lung carcinoma patients. Clin Cancer Res 2006; 12:
499–506.

12 Hastings RH, Burton DW, Quintana RA, Biederman E,
Gujral A, Deftos LJ. Parathyroid hormone-related protein
regulates the growth of orthotopic human lung tumors in
athymic mice. Cancer 2001; 92: 1402–10.

13 Triebwasser JH, Harris RE, Bryant RE, Rhoades ER.
Varicella pneumonia in adults: Report of seven cases and a
review of literature. Medicine 1967; 46: 409–23.

14 Mukhopadhyay S, Pennell NA, Ali SM, Ross JS, Ma PC,
Velcheti V. RET-rearranged lung adenocarcinomas with
lymphangitic spread, psammoma bodies, and clinical
responses to cabozantinib. J Thorac Oncol 2014; 9: 1714–9.

15 Virchow R. Das Psammom. Virchows Arch Path Anat 1900;
160: 32–4.

16 Das DK. Psammoma body: A product of dystrophic
calcification or of a biologically active process that aims at
limiting the growth and spread of tumor? Diagn
Cytopathol 2009; 37: 534–41.

17 Song Y, Chen F, Zhang C, Lin X. Spindle cell subtype of
pulmonary clear cell tumor with prominent calcification and
malignant potential. Thorac Cancer 2017; 8: 530–4.

18 Parwani AV, Chan TY, Ali SZ. Significance of psammoma
bodies in serous cavity fluid: A cytopathologic analysis.
Cancer 2004; 102: 87–91.

19 Bishop JA, Sharma R, Illei PB. Napsin a and thyroid
transcription factor-1 expression in carcinomas of the lung,
breast, pancreas, colon, kidney, thyroid, and malignant
mesothelioma. Hum Pathol 2010; 41: 20–5.

20 Pareja F, Crapanzano JP, Mansukhani MM, Bulman WA,
Saqi A. Cytomorphological features of ALK-positive lung
adenocarcinomas: Psammoma bodies and signet ring cells.
Cancer Cytopathol 2015; 123: 162–70.

3042 Thoracic Cancer 11 (2020) 3038–3042 © 2020 The Authors. Thoracic Cancer published by China Lung Oncology Group and John Wiley & Sons Australia, Ltd.

Parathyroid hormone expression in LA F. Watanabe et al.


	 Extensive calcification in adenocarcinoma of the lung: A case report
	Introduction
	Case report
	Discussion
	Acknowledgments
	Disclosure
	References


