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Abstract. Humoral hypercalcemia of malignancy is 
frequently observed in patients with solid tumors. However, 
few instances have been described involving patients with 
gynecological malignancies. We report a case of endometrioid 
carcinoma of the uterine corpus in a patient who initially 
presented with hypercalcemia. The elevated calcium levels 
were found to be the result of an increased serum concentra-
tion of parathyroid hormone-related peptide (PTHrP). PTHrP 
is commonly secreted by malignant cells and suppresses PTH. 
This case demonstrates that endometrial cancer should be 
considered in the differential diagnosis of patients presenting 
with symptomatic or asymptomatic hypercalcemia.

Introduction

Hypercalcemia occurs in a considerable subset of individuals 
diagnosed with malignancy, which is the most common cause 
of hypercalcemia in the inpatient setting (1). While elevated 
levels of calcium in these patients may prompt clinicians to 
initiate a work-up of malignancy, diagnostic efforts gener-
ally focus only on certain tumor types. The most common 
malignancies associated with hypercalcemia are breast and 
lung cancer and multiple myeloma. Among the tumors of the 
gynecological tract, certain ovarian tumors, mostly dysger-
minoma, have been shown to cause humoral hypercalcemia 
of malignancy (7). However, uterine malignancies have been 
rarely described as the cause of elevated calcium levels (2-6).

Hypercalcemia in cancer patients is primarily due to 
increased bone resorption and release of calcium from bone. 
Three major mechanisms by which this occurs have been 

identified: i)  the presence of osteolytic metastases with local 
release of cytokines; ii) the secretion of 1,25-dihydroxy
vitamin D (calcitriol); or iii) the production of parathyroid 
hormone‑related protein (PTHrP) by the tumor cells (8). The 
physiological and pathophysiological role of PTHrP in the 
female reproductive system has been investigated. PTHrP has 
been found to be expressed in the normal endometrium with a 
cyclical expression pattern during the menstrual cycle (9). This 
peptide has also been shown to affect myometrium contrac-
tility and to dilate placental blood vessels. Additionally, 
certain data also indicate that it plays a role in endometrial 
proliferation (10-12). Besides its diverse physiological func-
tions in the female reproductive system, there is limited data 
on PTHrP expression in the cancer endometrial tissue. The 
aim of the present case report was to emphasize the clinical 
significance of elevated PTHrP as a paraneoplastic phenom-
enon in endometrial malignancies. The study described here 
was approved by the ethics committee of Griffin Hospital, 
Derby, CT, USA. Consent for publication was obtained from 
the patient's next of kin.

Case Report

A nulliparous 81-year old female presented to the Griffin 
Hospital in Derby, CT, USA, with weakness, repetitive falls 
and episodes of confusion. The patient also complained 
of vaginal bleeding of a few months duration. The physical 
examination was normal. Blood analysis revealed an elevated 
serum calcium level of 11.9  mg/dl (normal, 8.5-10.5 mg/dl), 
and decreased albumin of 3.3 g/dl (normal, 3.5-5.0 g/dl). The 
creatinine level was 1.1  mg/dl (normal, 0.5-1.0 mg/dl) and 
that of blood urea nitrogen (BUN) was 21  mg/dl (normal, 
7-17 mg/dl). The complete blood count (CBC) for the patient 
did not reveal any irregularities. The thyroid panel revealed 
a normal TSH of 1.83 µU/ml (normal, 0.27‑4.2 µU/ml), and 
normal T4, total T3 and free T4 levels (7.17 µg/dl, 70.9 ng/dl 
and 1.1 ng/dl, respectively). The patient's parathyroid hormone 
(PTH) level was decreased at <2.5 pg/ml (normal, 14-72 pg/
ml) and the PTHrP was elevated at 7 pmol/l (normal, <2 
pm/l). The patient had normal 25-hydroxy-vitamin (D2+D3) 
levels of 34 ng/ml (normal, 25-80 ng/ml) and low 1,25-dihy-
droxyvitamin D levels of 15pg/ml (normal, 18-78  pg/ml). 
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Thyroglobulin antibody and thyroperoxidase antibody titers 
were negative. A skeletal survey revealed no signs of multiple 
myeloma, and the chest x-ray and mammogram were normal.

The patient underwent MRI imaging, which revealed a 
uterine mass indicative of malignancy. Dilation and curettage 
were performed. Histopathological studies of the collected 
material confirmed the diagnosis of endometrioid carcinoma 
(Fig. 1). Due to advanced age and multiple comorbidities, the  
patient and her family decided against tumor resection and 
other aggressive treatment. The hypercalcemia has been 
treated successfully with pamidronate.

Discussion

In the present case report, we describe a clinical case with 
endometrioid carcinoma, hypercalcemia and increased PTHrP 
production. This combination is highly indicative of malig-
nancy‑associated PTHrP‑induced humoral hypercalcemia, as 
other potential causes of the elevated serum calcium levels 
were excluded. Work-up of the patient ruled out exogenous 
calcium supplementation, hypervitaminosis D and primary and 
secondary hyperparathyroidism. The work-up did not reveal 
any clinical evidence of malignant myeloma, mammary gland 
tumor, lung tumor, bone metastases or sarcoidosis. These 
results and the elevated PTHrP combined with the secondary 
PTH suppression indicated that the tumor caused the hypercal-
cemia noted in this patient.

Notably, the patient had normal 25-hydroxyvitamin levels 
with low 1,25-dihydroxyvitamin D levels. This, in conjunction 
with normal kidney function, indicated a low 1-α-hydroxylase 
activity. This pattern is often observed in humoral hyper-
calcemia of malignancy due to chronically elevated serum 
calcium levels (13,14). In contrast, in primary hyperpara-

thyroidism we expect to find elevated PTH levels and, as a 
direct physiological response, increased 1,25-dihydroxy- 
vitamin D levels.

Normalization of the hypercalcemic state following tumor 
removal may have provided us with additional proof for the 
presence of a true paraneoplastic syndrome. However, tumor 
treatment was declined in this case.

In an extensive review including 5260 patients with 
gynecological malignancies, Jaishuen et  al (15) identified 
35 patients who had endometrial carcinoma as well as elevated 
calcium levels. Due to the retrospective nature of this study, 
the exact cause of hypercalcemia could not be determined in 
each individual case. Therefore, it is unknown how many of 
the 35  patients genuinely exhibited humoral hypercalcemia 
of malignancy. Nevertheless, the incidence of paraneoplastic 
hypercalcemia in this type of gynecological malignancy may 
be higher than expected and reported in other studies.

An extensive search of the literature at the time of  
submission identified only five case reports describing uterine 
malignancies with paraneoplastic PTHrP production. Among 
these cases were clear cell endometrial carcinoma (16), papil-
lary serous carcinoma (4) and one single reported case of 
endometrioid carcinoma (5).

In conclusion, although hypercalcemia is a relatively rare 
presentation in uterine cancer, this case emphasizes the need 
to maintain a broad differential diagnosis in the work-up of 
patients with hypercalcemia.
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