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Hypercalcemia has been described as
a paraneoplastic syndrome associ-

ated with most malignant lesions but is
very rarely reported in association with
germ cell tumours. Paraneoplastic hyper-
calcemia is typically related to the produc-
tion of parathyroid hormone–related pep-
tide (PTHrP).1 I describe here what I
believe to be the first case of germ cell tu-
mour with hypercalcemia and confirmed
PTHrP elevation.

Case report

A 49-year-old man arrived with abdom-
inal pain, an elevated serum calcium level
of 2.8 mmol/L (normal 2.1–2.6 mmol/
L) and a history of bilateral undescended
testicles, followed by left orchiopexy at
13 years of age and right inguinal explor-
ation orchiectomy at 22 years. Computed
tomography revealed a right retroperi-
toneal mass, 15 × 13 cm in dimension. 
A biopsy specimen showed nonsemin-
omatous germ-cell tumour (seminoma
and yolk sac elements). Bone scanning
and ultrasonography of the left testicle
showed nothing abnormal. Results of
laboratory tests included serum albumin
25 g/L (normal 32–57 g/L), α-fetopro-
tein (AFP) 2766 µg/L (normal 0.2–10
µg/L), parathyroid hormone (PTH) 5.8
ng/L (normal 7–53 ng/L) and PTHrP
2.0 pmol/L (normal 0–1.5 pmol/L).
Chemotherapy with bleomycin, etopo-
side and cisplatin had a marked response
on CT and in laboratory values (includ-
ing calcium, AFP, PTH and PTHrP),
which returned to normal.

Discussion

Germ cell tumours may be testicular or
extragonadal and seminomatous or non-
seminomatous. In 1978, 2 cases of testic-
ular germ-cell tumour with hypercalcemia
were described, but the causative mech-
anism was not confirmed.2 In 1992, da
Silva and associates3 reviewed all cases of
extragonadal germ-cell tumour with hy-
percalcemia reported in the English liter-
ature to that time (3 cases) and presented
4 new cases of seminoma. None of the
patients had bone metastases. No PTHrP
levels were measured. In their opinion the
hypercalcemia was not caused by PTHrP
elevation. They noted that PTHrP had
been associated with enhanced urinary
excretion of adenosine monophosphate
(AMP), which was not found in any of
their 4 patients with seminoma. Further
support for a non-PTHrP mechanism was
seen in 1 of the 3 previously reported
cases.4 Grote and Hainsworth4 had des-
cribed an extragonadal seminoma with
increased calcitriol level and concluded
that this increased level caused the hyper-
calcemia, since PTHrP reportedly does
not raise calcitriol levels.4

Finally, in 1995 MacDiarmid and
Norman1 reported the first case of extra-
gonadal nonseminomatous germ-cell
tumour associated with hypercalcemia.
Because bone scans were equivocally ab-
normal, they suggested a humoral mech-
anism for the hypercalcemia without
obtaining a PTHrP measurement.

In the case of extragonadal nonsemin-
omatous germ-cell tumour reported here,

PTHrP was found to be elevated and
PTH suppressed, as would be expected
when PTHrP is the cause of hypercalce-
mia. Abnormal laboratory findings nor-
malized, and the tumour responded to
chemotherapy.

After a careful review of the literature,
I conclude that this represents the first
case of biochemically confirmed PTHrP-
induced hypercalcemia in a germ cell tu-
mour and the second case of an extra-
gonadal nonseminomatous germ-cell
tumour associated with hypercalcemia.
Although PTHrP production is the com-
monest mechanism for paraneoplastic hy-
percalcemia of a malignant tumour, there
are other previously described possibilities.
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