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Hypercalcemia in a Seminoma
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Abstract

Background: The association of seminoma with malignant hypercalcemia is ex-
tremely rare. Case findings: We present a 32-year-old male with hypercalcemia.
Subsequently, a metastatic seminoma was discovered according to computed
tomography and biopsy testing. Elevated 1,25-dihydroxyvitamin D levels were
identified as the cause of hypercalcemia. Conclusion: Hypercalcemia is a rare
but possible scenario in seminoma and therefore it is important to consider this
uncommon cause in the differential diagnosis.
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1. Introduction

Hyperparathyroidism and malignancy are the two most common causes of hyper-
calcemia (90%). Paraneoplastic hypercalcemia affects about 20% of all cancer pa-
tients [1] [2]. The pathophysiology of hypercalcemia of malignancy is primarily
explained by four mechanisms—excessive secretion of Parathyroid Hormone (PTH)-
related protein (PTHrP), bony metastases leading to the release of osteoclast-ac-
tivating factors, the production of 1,25-dihydroxyvitamin D (calcitriol), and ec-
topic secretion of PTH [3] [4]. Almost all cases of Hodgkin lymphoma, about one-
third of non-Hodgkin lymphoma cases, and granulomatous diseases such as sarcoido-

sis and tuberculosis may cause hypercalcemia by increasing 1,25-dihydroxyvitamin

DOI: 10.4236/0alib.1114041 Sep. 9, 2025

1 Open Access Library Journal


https://doi.org/10.4236/oalib.1114041
http://www.oalib.com/journal
https://doi.org/10.4236/oalib.1114041
http://creativecommons.org/licenses/by/4.0/

A. Kreze et al.

D (calcitriol) production. Excessive production of calcitriol is responsible for less
than 1% of hypercalcemia of malignancy cases overall [5]. The tumor cells or sur-
rounding lymphocytes overexpress 1a-hydroxylase, which causes ectopic conver-
sion of 25 hydroxyvitamin D to 1,25-dihydroxyvitamin D. The hypercalcemia of
excess calcitriol production is caused by increased intestinal and bone resorption of
calcium. Unlike other forms of hypercalcemia of malignancy, calcitriol-mediated
hypercalcemia of malignancy tends to be associated with normal to high phospho-
rus levels [5]. This subset of patients (increased extrarenal 1,25-dihydroxyvitamin
D production independent of PTH, which is low) typically responds well to steroid
treatment. It reduces vitamin D production by lowering the 1a-hydroxylase, which
is known to convert 25(OH)D (calcidiol) into 1,25(OH),D (calcitriol), and decreases

calcium absorption from the intestines [6] [7].

2. Case Presentation

A 32-year-old male who underwent right orchiectomy ten years ago in a different
hospital with histopathological diagnosis of seminoma, was referred to our Clinic
for assessment and management of severe hypercalcemia. The patient complained
of nausea with intermittent vomiting (about 2- to 3 times daily), anorexia, apathy,
fatigue and back pain. At the time of admission to the hospital the patient exhib-
ited severe hypercalcemia, unmeasurable levels of parathyroid hormone, low 25-
hydroxyvitamin D levels and high 1,25-dihydroxyvitamin D levels. All laboratory
tests are shown in Table 1. These results raised the suspicion of paraneoplastic
hypercalcemia [8]. A computed tomography study of the chest, abdomen and pelvis
showed a large retroperitoneal mass, with no evidence of bony metastases (Figures

1-3). A targeted biopsy was performed and revealed metastasis of the seminoma

Table 1. Laboratory measures.

Parameter Value Normal ranges
Calcium 4.38 mmol/L 2.20 - 2.65
Phosphorus 1.68 mmol/L 0.81-1.45
Magnesium 0.76 mmol/L 0.73 - 1.06
Creatinine 116 pmol/L 64.0 - 104.0
Albumin 448 g/L 35.0 - 52.0
AFP 1.1 pg/L <9.0
AhCG 218 U/L <5.0
PTH <0.58 pmol/L 1.58 - 6.03
25(0H)Ds 52.3 nmol/L 75.0 - 250.0
1,25(0H).Ds 96.3 ng/L 18.9-79.3

AFP, alpha-fetoprotein; f-hCG, human chorionic gonadotrophin; PTH, biointact parathy-
roid hormone (1-84) ECLIA; 25(OH)D3, 25-hydroxyvitamin D; 1,25(0OH).Ds, 1,25-dihy-
droxyvitamin D, CLIA.
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(Figure 4, Figure 5). We did not perform immunochemical tests for 1a-hydrox-
ylase and PTHrP testing. This presents some limitations in our case. Severe hy-
percalcemia was lowered to 2.66 mmol/L, after one week of intravenous hydration
with saline, furosemide and prednisone at a daily dose of 50 mg. The patient’s a-
fetoprotein levels were normal and S-human chorionic gonadotropin was moder-
ately elevated; therefore, the actual status was categorized as good-risk seminoma
(International Germ Cell Consensus Classification). After normalization of hy-
percalcemia, the patient was started on chemotherapy with three cycles of bleo-

mycin/cisplatin/etoposid, which is still ongoing at the time of writing this report.

3. Discussion

Hypercalcemia associated with malignancy due to 1,25(OH),D; accounts for
less than 1% of cases [4]. This type of hypercalcemia is usually associated with
granulomatous diseases (sarcoidosis, tuberculosis, fungal infections), less fre-
quently with lymphomas and rarely with dysgerminomas. Seminoma with malig-
nant hypercalcemia was first described by King et al in 1972 [9]. Grote and
Hainsword reported the first case of a seminoma with malignant hypercalcemia
mediated by calcitriol [10]. Granulomatous conditions have enhanced 1a-hy-

droxylation of vitamin D in macrophages and mRNA for 1a-hydroxylase was

Figure 1. CT transversal.
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Figure 2. CT frontal.
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Figure 3. CT sagital.
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Figure 5. Biopsy Placental alkaline phosphatase staining.

increased in dysgerminoma cells [11] [12]. Seminomas have seldomly been asso-
ciated with malignant hypercalcemia. Similarly hypercalcemia associated with
dysgerminoma and elevation of calcitriol are very rare and have been reported in
14 cases in literature reviews [13]. These solid tumors with increased 1,25-dihy-
droxyvitamin D production showed a good response when treated with glucocor-
ticoids. In our case, we used furosemide for heavy hypercalcemia, which promotes
urinary calcium excretion by inhibiting calcium reabsorption at the loop of Henle.
They should only be administered after adequate intravenous hydration has been
achieved. Second-line therapy with denosunab and bisphosphonates is recommended

DOI: 10.4236/0alib.1114041 6 Open Access Library Journal


https://doi.org/10.4236/oalib.1114041

A. Kreze et al.

in hypercalcemia due to high 1,25-dihydroxyvitamin D levels despite glucocorti-
coid treatment. In contrast to many other forms of malignancy, the development
of hypercalcemia did not adversely affect the prognosis of patients with seminoma
[14] [15].

Hypercalcemia in seminoma has been reported in 12 cases in literature [15] [16]
[17] before this report. Common characteristics are no evidence of skeletal metas-
tases, elevated calcium levels and normal or elevated phosphorus levels. Mean age
at time of diagnosis was 44.1 years (range 35 - 59) [17]. Of those 12 cases, 5 reports
measured calcitriol levels and in all 5, calcitriol levels were elevated.

The exact pathophysiological mechanism by which calcitriol is produced in sem-
inomas is not well understood. Ectopic overexpression of 1a-hydroxylase has been
reported to play a major role, but the full and complete mechanism still awaits elu-
cidation [18].

4. Conclusion

Seminomas are the most common germ cell tumors in men, so it is important to

be aware of them and not ignore rarely reported symptoms such as hypercalcemia.

Statement of Ethics

Ethical approval was not required for this study in accordance with local or na-
tional guidelines. Written informed consent for publication on this case report, and

any accompanying images, was obtained from the patient.

Autor Contributions Statement

Alexander Kreze conceived the study, Alexander Kreze, Quynh Vu, Oliver Kuchar
and Jason Joachim Kolesér reviewed the literature, analysed data and wrote man-
uscript. Kristina Klemperova contributed to biochemistry and hormonal analysis
and interpretation. Zuzana Spiirkova worked on biopsy exams and results. Lenka
Balazova was an in-patient treating oncologist. All contributors approved the final

version of the manuscript.

Data Availability Statement

All data generalized or analyzed during this study are included in this article. Fur-
ther inquiries can be directed to corresponding author.

Conflicts of Interest

The authors declare no conflicts of interest.

References

[1] Asonitis, N., Angelousi, A., Zafeiris, C., Lambrou, G.I., Dontas, I. and Kassi, E. (2019)
Diagnosis, Pathophysiology and Management of Hypercalcemia in Malignancy: A
Review of the Literature. Hormone and Metabolic Research, 51, 770-778.
https://doi.org/10.1055/a-1049-0647

DOI: 10.4236/0alib.1114041

7 Open Access Library Journal


https://doi.org/10.4236/oalib.1114041
https://doi.org/10.1055/a-1049-0647

A. Kreze et al.

(4]

(5]

(10]

(11]

[12]

[13]

[14]

(15]

[16]

Simha, V., Shree, M.S., Velukur, S.V. and Srivatsa, N. (2023) Paraneoplastic Hyper-
calcaemia as a Cause of Unexplained Renal Impairment in a Patient with Seminoma:
A Case Report. European Medical Journal Urology, 4, 71-75.
https://doi.org/10.33590/emjurol/10302136

Chakhtoura, M. and El-Hajj Fuleihan, G. (2021) Treatment of Hypercalcemia of Ma-
lignancy. Endocrinology and Metabolism Clinics of North America, 50, 781-792.
https://doi.org/10.1016/j.ec.2021.08.002

Rodriguez-Gutiérrez, R., Zapata-Rivera, M.A., Quintanilla-Flores, D.L., Camara-
Lemarroy, C.R., Lavalle-Gonzalez, F.J., Gonzdlez-Gonzalez, ].G., et al (2014) 1,25-
Dihydroxyvitamin D and PTHrP Mediated Malignant Hypercalcemia in a Semi-
noma. BMC Endocrine Disorders, 14, Article No. 32.
https://doi.org/10.1186/1472-6823-14-32

Zagzag, J., Hu, MLL, Fisher, S.B. and Perrier, N.D. (2018) Hypercalcemia and Cancer:
Differential Diagnosis and Treatment. CA: A Cancer Journal for Clinicians, 68, 377-
386. https://doi.org/10.3322/caac.21489

Yunita, B. and Cahyanur, R. (2023) Pathophysiology and Management of Hyper-
calcemia in Malignancy. Asian Journal of Oncology, 9, Article No. 12.
https://doi.org/10.25259/asjo-2022-27-(371)

Armanious, M., Flores, M.S. and Rattu, M.A. (2025) Treatment Considerations for
Hypercalcemia of Malignancy in Adults. US Pharmacist, 50, HS6-HS12.

Naous, E., Jain, A., EINajjar, M. and Sabet, A. (2024) 7082 Hypercalcemia Due to
Tumoral Production of Calcitriol by Seminoma in a Patient with Pre-Existing Pri-
mary Hyperparathyroidism. Journal of the Endocrine Society, 8, bvael63.429.
https://doi.org/10.1210/jendso/bvael63.429

King, W.W., Cox, C.E. and Boyce, W.H. (1972) Pseudohyperparathyroidism and
Seminoma. Journal of Urology, 107, 809-811.
https://doi.org/10.1016/s0022-5347(17)61145-5

Grote, T.H. and Hainsword, J.D. (1987) Hypercalcemia and Elevated Serum Calcit-
riol in a Patient with Seminoma. Archives of Internal Medicine, 147, 2212-2213.
https://doi.org/10.1001/archinte.1987.00370120148027

Hewison, M., Burke, F., Evans, K.N., Lammas, D.A., Sansom, D.M., Liu, P., et al
(2007) Extra-Renal 25-Hydroxyvitamin D3-1a-Hydroxylase in Human Health and
Disease. The Journal of Steroid Biochemistry and Molecular Biology, 103, 316-321.
https://doi.org/10.1016/j.jsbmb.2006.12.078

Evans, K.N., Taylor, H., Zehnder, D., Kilby, M.D., Bulmer, J.N., Shah, F., et al (2004)
Increased Expression of 25-Hydroxyvitamin D-1a-Hydroxylase in Dysgerminomas:

A Novel form of Humoral Hypercalcemia of Malignancy. The American Journal of
Pathology, 165, 807-813. https://doi.org/10.1016/s0002-9440(10)63343-3

Hara, N., Suwanai, H., Abe, H., Yakou, F., Ishikawa, T., Urayama, M., et al. (2022)
Hypercalcemia Associated with Dysgerminoma and Elevation of Calcitriol: A Case
Report and Review of the Literature. SAGE Open Medical Case Reports, 10, 1-6.
https://doi.org/10.1177/2050313x211068562

da Silva, M.A.P., Edmondson, ].W., Eby, C. and Loehrer, P.]J. (1992) Humoral Hyper-
calcemia in Seminomas. Medical and Pedjatric Oncology, 20, 38-41.
https://doi.org/10.1002/mpo.2950200108

Aggarwal, G., Gupta, S. and Khwaunju, P. (2022) Hypercalcemia in Urological Ma-
lignancies: A Review. Tiirk Uroloji Dergisil Turkish Journal of Urology, 48, 243-253.

https://doi.org/10.5152/tud.2022.22006
Paris, E., Fugaccia, C., Hendry, D., Findlay, M. and White, J. (2022) Hypercalcaemia

DOI: 10.4236/0alib.1114041

8 Open Access Library Journal


https://doi.org/10.4236/oalib.1114041
https://doi.org/10.33590/emjurol/10302136
https://doi.org/10.1016/j.ecl.2021.08.002
https://doi.org/10.1186/1472-6823-14-32
https://doi.org/10.3322/caac.21489
https://doi.org/10.25259/asjo-2022-27-(371)
https://doi.org/10.1210/jendso/bvae163.429
https://doi.org/10.1016/s0022-5347(17)61145-5
https://doi.org/10.1001/archinte.1987.00370120148027
https://doi.org/10.1016/j.jsbmb.2006.12.078
https://doi.org/10.1016/s0002-9440(10)63343-3
https://doi.org/10.1177/2050313x211068562
https://doi.org/10.1002/mpo.2950200108
https://doi.org/10.5152/tud.2022.22006

A. Kreze et al.

and Acute Kidney Injury: A Rare Presentation of Seminoma. Journal of the Royal
College of Physicians of Edinburgh, 52, 138-141.
https://doi.org/10.1177/14782715221103661

[17] Sim, J., Irvin, J. and Altorok, N. (2025) 1,25-Dihydroxyvitamin D Mediated Hyper-
calcemia in Seminoma. The American Journal of the Medical Sciences, 369, 292-295.
https://doi.org/10.1016/j.amjms.2024.08.015

[18] Motlaghzadeh, Y., Bilezikian, J.P. and Sellmeyer, D.E. (2021) Rare Causes of Hyper-
calcemia: 2021 Update. The Journal of Clinical Endocrinology & Metabolism, 106, 3113-
3128. https://doi.org/10.1210/clinem/dgab504

DOI: 10.4236/0alib.1114041 9 Open Access Library Journal


https://doi.org/10.4236/oalib.1114041
https://doi.org/10.1177/14782715221103661
https://doi.org/10.1016/j.amjms.2024.08.015
https://doi.org/10.1210/clinem/dgab504

	Hypercalcemia in a Seminoma
	Abstract
	Subject Areas
	Keywords
	1. Introduction
	2. Case Presentation
	3. Discussion
	4. Conclusion
	Statement of Ethics
	Autor Contributions Statement
	Data Availability Statement
	Conflicts of Interest
	References

