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Abstract

We report on the case of a patient with dysgerminoma, a rare germ cell tumor, which showed hypercalcemia with an
elevation of |a,25-dihydroxycholecalciferol (calcitriol). A 27-year-old nulliparous woman presented with hypercalcemia
during the examination of a right ovarian tumor with an elevation of calcitriol, lactate dehydrogenase, and alkaline phosphatase.
Fractional excretion of calcium was elevated, and intact parathyroid hormone was suppressed. After undergoing right
salpingo-oophorectomy, the patient’s serum calcium and calcitriol returned to the normal range within a week. A literature
search was conducted on the topic by reviewing databases for dysgerminoma showing hypercalcemia. We identified 4
patients from the literature and performed a pooled analysis, including the results of our case. However, most cases lack
data that can help investigate the potential association between parathyroid hormone, parathyroid hormone-related protein,
calcitriol, and phosphorus in hypercalcemia. Thus, more case reports that include additional information are required to fully

elucidate the mechanism of hypercalcemia associated with dysgerminoma.
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Introduction

Hypercalcemia accounts for approximately 0.6% of all acute
hospitalizations, and malignancy is its primary cause (45%).!
Ovarian germ cell tumors have an incidence of 20%—25% of
all ovarian neoplasms, but less than 5% are malignant.>* Of
these, 32.8% correspond to germinoma, a female analog
of seminoma.* Thus, dysgerminoma is a rare disease and
accounts for only around 2% of all malignant ovarian
neoplasms.® Some case reports of hypercalcemia due to dys-
germinoma have been reported. Here, we report one case
that was experienced at our facility, and a review of the asso-
ciation between dysgerminoma and hypercalcemia with an
elevation of 1a,25-dihydroxycholecalciferol (calcitriol).

Case presentation

A 27-year-old nulliparous woman presented to the gynecol-
ogy department with a complaint of lower abdominal pain

that had persisted for 2 weeks. A massive tumor was found
in the patient’s ovary. The patient was referred for hyper-
calcemia, which was revealed during the examination of
the tumor. She had no symptoms of nausea, vomiting,
change in mental status, loss of appetite, or polyuria. She
had no past medical histories or any family history of ill-
ness. The computed tomography scan revealed a right solid
ovarian mass measuring 12.3 X 11.8 X 11.0cm? without
evidence of metastases (Figure 1(a)). Magnetic resonance
imaging showed a heterogeneous mass that did not appear
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Figure |. Imaging findings. (a) Computed tomography scan of abdomen. A large mass of approximately 12cm occupies the pelvic cavity.
Although the mass comprised mainly solid components, partially cystic components are also present. (b) Magnetic resonance imaging
T2-weighted image shows a heterogeneous mass with no fat component.

to contain fat tissue (Figure 1(b)). Laboratory data showed
the following (Table 1): serum calcium—13.3 mg/dL (nor-
mal range: 8.2—10.2); albumin—4.4 g/dL (3.9-4.9); phos-
phorous—3.7mg/dL  (2.5-4.7); magnesium—2.2 mg/dL
(1.8-2.7); lactate dehydrogenase (LDH)—1411 U/L (70—
120); alkaline phosphatase (ALP)—399 U/L (104-338);
parathyroid hormone (PTH)—6pg/mL (10-65); PTH-
related protein (PTHrP)=<1.0pmol/L (<1.1); calci-
triol—96.9 pg/mL (20-60); 25 (OH) vitamin D—15.2ng/
mL (< 20); fractional excretion of calcium (FeCa)—3.51%j;
fractional excretion of phosphate (FeP)—25.1%; blood urea
nitrogen (BUN)—16.6 ng/dL (0.4—0.8); creatinine—0.93 mg/
dL (0.4-0.8); CA125—49.1 U/mL (< 35); and alpha feto-
protein (AFP)—1.9ng/mL (< 10.0). The serum calcium
level increased rapidly, while the symptoms of hypercalce-
mia (nausea and loss of appetite) occurred in parallel.
Hypercalcemia was treated by saline diuresis and calcitonin,
but medical treatments only had a marginal effect. The
patient underwent a right salpingo-oophorectomy with the
removal of the right ovarian tumor. The right ovary meas-
ured 13X 12.5X6.5cm® (Figure 2(a)). Histology findings
revealed large and rounded homogeneous tumor cells with
prominent nucleoli and abundant cytoplasm. Infiltration of
small lymphocytes, which are typical dysgerminoma fea-
tures, was also observed, and the tumor cells did not trans-
gress the capsule (Figure 2(b)). The cytology of the ascitic
fluid showed no tumor cells, and there was no evidence of
metastasis. As a consequence of the findings, the patient
was diagnosed with stage pT1aNxMO0 (UICC, 2009) and
stage Ia (FIGO, 2014). On the first postoperative day, the
level of serum calcium decreased to within the normal range
without any medical treatment (Figure 3). Likewise, calci-
triol was corrected within a week after the surgery. The fol-
lowing data were collected a week after the surgery: serum

Table |. Laboratory data at first visit.

Laboratory value Reference range RResult
White blood cell count (/ul)  2700-8800 3600
Red blood cell count (/L) 3.7-54 % 10° 4.02 X 10®
Hemoglobin (g/dL) 11.0-17.0 12.3
Hematocrit (%) 34.0-49.0 35
Platelet count (/pL) 140.0-340.0 X 10®>  179.0 X 10°
Aspartate aminotransferase 8-38 40
(IU/L)

Alanine aminotransferase 4-44 12
(IU/L)

LDH (IU/L) 106-211 1411
Total protein (g/dL) 6.6-8.2 72
Albumin (g/dL) 3.94.9 4.4
Total bilirubin (mg/dL) 0.2-1.2 0.43
Urea nitrogen (mg/dL) 2.5-6.3 16.6
Sodium (mEgq/L) 138-148 139
Potassium (mEg/L) 3.6-5.2 4.3
Chlorine (mEq/L) 98-108 104
Calcium (mg/dL) 8.2-10.2 13.3
Magnesium (mg/dL) 1.8-2.7 2.02
Phosphate (mg/dL) 2.5-47 37
Creatinine (mg/dL) 0.4-0.8 0.93
Estimate glomerular filtration — 60.3
rate (mL/min/1.73 m?)

Intact PTH (pg/mL) 10-65 6
PTHrP (pmol/L) <I.l <I1.0
Calcitriol (pg/mL) 20-60 96.9
25(OH) vitamin D (ng/mL) >20 15.2
FeCa (%) - 351
FeP (%) - 25.1

PTH: parathyroid hormone; PTHrP: parathyroid-related protein; FeP:
fractional excretion of phosphate; FeCa: fractional excretion of calcium;

LDH: lactate dehydrogenase.
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Figure 2. Pathological findings. (a) The right ovary measured 13 X 12.5 X 6.5cm?. (b) Large and rounded homogeneous tumor cells with
prominent nucleoli and abundant cytoplasm, and infiltration of small lymphocytes can be observed.
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Figure 3. Data for calcium and calcitriol before and after
therapy. Though medical treatment only had a marginal effect, the
level of serum calcium immediately decreased to levels within the
normal range after surgical treatment.

calcium—9.2 mg/dL; albumin—3.7g/dL; phosphorous—
3.5mg/dL; magnesium—1.9mg/dL; LDH—356 U/L;
ALP—197U/L;intactPTH—28 pg/mL;PTHrP < 1.0 pmol/L;
calcitriol—7.6 pg/mL; 25 (OH) vitamin D—9.1ng/mL;
FeCa—1.2%; FeP—13.6%; BUN—10.9ng/dL; and creati-
nine, 0.73mg/dL. However, 3 months after diagnosis, her
calcium level remained normal, and there was no evidence of
recurrence.

Discussion

Two researchers searched the electronic database PubMed
(1990 to May 2019) independently with the Medical Subject
Headings terms “dysgerminoma” and “hypercalcemia.” The
selected papers, which included case reports of hypercalce-
mia due to dysgerminoma, were evaluated. Ultimately, 13
papers, including 14 cases, matched our criteria and are sum-
marized below as a literature review.

In total, we found 14 cases in addition to the current case
that met our eligibility criteria (Table 2). All cases developed
in patients less than 30years of age, and abdominal pain,
nausea, and loss of appetite were observed in seven, seven,
and six cases, respectively. In five patients, where calcitriol
was measured before surgery, the values were higher than
the standard values in all cases and intact PTH values were
suppressed except in one case. Furthermore, in these five
cases, the PTHrP values were only elevated in one case.
Phosphorus was also detected in two cases, including our
case, and was not elevated in any of the other cases. In 10
cases that described phosphorus, 2 cases had high levels; in
1 case, it was low; and in the other cases, phosphorus was
within the reference range. Intact PTH was described for 11
cases; in 10 cases, it was below the standard value and in 1
case, it was high. In six cases where PTHrP was measured,
the values were elevated in two cases. In addition, seven
cases were diagnosed as stage III or higher.

In our study, the major symptoms of dysgerminoma were
abdominal pain, nausea, and loss of appetite. The calcitriol
values were higher than standard in five cases where the val-
ues were measured before surgery and the values decreased
to normal level soon after the surgeries. In four cases, intact
PTH values were suppressed and PTHrP values were not
elevated.

In our case, we measured calcium, calcitriol, intact PTH,
PTHrP, and phosphorus before and after the surgery. We saw
a significant decrease in calcium and calcitriol after resection
of the tumor in our case and in other cases where calcitriol
was measured. These results strongly suggest that the cause
of hypercalcemia was the oversecretion of calcitriol, which
is one of the major mechanisms of cancer-associated hyper-
calcemia. It is conceivable that ovarian tumors secrete calci-
triol ectopically, or that the tumors have an abnormal
expression of la-hydroxylase. Previous reports have indi-
cated that lymphomas secrete calcitriol ectopically, while
some reports suggest that calcitriol secreting tumors lead to
hypercalcemia in dysgerminoma.®!'"'® Furthermore, some
studies report that la-hydroxylase is focally expressed in
dysgerminoma tumor cells.”!" Consequently, it has been
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suspected that lo-hydroxylase, which is expressed exces-
sively in tumor cells, is the primary cause of hypercalcemia.
However, there are some contradictions between this hypoth-
esis and our literature review. First, there was one case
wherein the PTH value was elevated when the calcitriol
value was higher than the reference range. Second, there was
one case in which both calcitriol and PTHrP were elevated.
Finally, the phosphorus values were not high in the cases
where calcitriol and calcium were elevated. Excessive active
vitamin D3 leads to increased absorption of calcium and
phosphorus from the intestine, while serum calcium and
serum phosphorus also increase to high levels and, as a
result, PTH is suppressed. Since PTHrP is known to cause
humoral hypercalcemia in malignancy, we cannot conclude
from our literature review that the elevation of calcitriol is
the cause for hypercalcemia in dysgerminoma.

The estimated yearly prevalence of hypercalcemia for all
cancer is from 1.46% to 2.74%. The most common cancers
where this occurs are lung cancer, multiple myeloma, and
renal cell carcinoma.?’ Whereas it is quite infrequent among
ovarian tumors, hypercalcemia could cause severe symp-
toms due to neurocognitive dysfunction, volume depletion,
and renal failure. Therefore, it is important to suspect the
possibility of hypercalcemia in malignant tumors according
to the age-appropriate range of serum calcium.?!

Conclusion

In our case, laboratory data suggested that the cause of
hypercalcemia was the oversecretion of calcitriol. To ascer-
tain the mechanism of hypercalcemia with dysgerminoma,
we conducted a literature search on 14 cases that matched
our criteria. However, most cases lack data that can help
investigate the potential association between PTH, PTHrP,
calcitriol, and phosphorus in hypercalcemia. Thus, more
case reports that include additional information are required
to fully elucidate the mechanism of hypercalcemia associ-
ated with dysgerminoma.
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