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/Abstract )

Objective: To describe the case of a 36-year-old man who presented with severe hypercalcemia and hyperparathyroidism after 6

years of mild hypercalcemia and was found to have parathyroid carcinoma.

Methods: We present the clinical, laboratory, exam, and imaging findings, along with a brief review of the literature.

Results: A 36-year-old man lost to follow up six years ago after presenting with mild hypercalcemia but normal PTH presented with
fatigue, weight loss, nausea, vomiting, constipation, neck pain, a right neck mass, and bilateral non-healing humerus fractures. Labs
on admission revealed elevated calcium of 17.4 mg/dL, PTH 1769 pg/mL and creatinine 2.42 mg/dL. Neck CT and ultrasound showed
a 2.9 x 4.4 x 5 cm mass adjacent to right inferior thyroid pole, which matched the intense uptake in Sestamibi parathyroid scan. He
underwent urgent en-bloc resection with right thyroid lobectomy and parathyroidectomy. Pathology confirmed a 5 cm parathyroid

carcinoma extensively invading into thyroid tissue with multifocal lymphovascular invasion.

Discussion: Primary hyperparathyroidism due to parathyroid carcinoma is rare, usually presenting with neck mass, significantly
elevated calcium and PTH, and concomitant renal and bone manifestations- suspicion is especially high in those that present with
hypercalcemia crisis. En-bloc surgical resection is the first-line therapy. This case highlights the importance differentiating this condi-

tion from benign causes of hypercalcemia when atypical presentations of hypercalcemia occur.
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Introduction
Parathyroid carcinoma is a rare cause of primary hyperparathyroidism, which is most commonly caused by a parathyroid adenoma.
While there is overlap in the presentation of these disorders, certain features increase the likelihood of malignancy. Here we present a

rare presentation of an indolent course of hypercalcemia in a young man with parathyroid carcinoma.

Case Presentation

A 36-year-old man with a history of hypercalcemia and bilateral non-healing humerus fractures from a fall off a ladder three months
prior presented to the Emergency Department with progressively worsening fatigue, abdominal pain, nausea, vomiting, constipation,
unintentional 70 lbs weight loss, and a right sided neck mass that developed a few weeks prior. He denied changes to medications or

taking supplements, with the exception of ibuprofen which he took regularly for chronic low back pain.

The patient had a history of asymptomatic mild hypercalcemia with baseline calcium of 11.3 mg/dl (ref: 8.5 - 10.5 mg/dl) that was
evaluated by an endocrinologist six years prior to presentation, when he was 30 years old. At that time, he had a normal PTH level of
40 pg/ml (ref: 10-65 pg/ml) and negative PTHrP (< 0.2 pmol/L). There was concern for familial hypocalciuric hypercalcemia (FHH),
although the 24-hour urinary calcium was found to be slightly higher than expected for FHH at 189 mg/L (ref: 50-150 mg/L) with a total
urine volume of 1895 ml. Calcium to creatinine clearance ratio (CCCR) was 0.016. This is less consistent with FHH, in which a CCCR of
less than 0.01 is seen in approximately 80 percent of patients [1]. The patient’s CCCR was in the range expected in primary hyperparathy-
roidism, where CCCR is usually between 0.01 and 0.05, although most often > 0.02 [1]. As the patient also had no known family history
of hypercalcemia, FHH was lower on the differential. Unfortunately, he was lost to follow up and the necessary genetic testing for CASR

gene to confirm FHH was not obtained, nor was a Sestamibi parathyroid scan.

On examination in the ED the patient was alert and fully oriented. Vital signs were within normal range other than a blood pressure
of 156/105. BMI was 25.6. Exam was notable for a large 4 cm right sided neck mass which was hard, fixed and nontender. Initial labs
were notable for significantly elevated calcium of 17.4 mg/dl (ref: 8.5-10.2 mg/dl), PTH of 1769 pg/ml (ref: 10-65 pg/ml), and creatinine
of 2.42 mg/dl (ref: 0.70-1.50 mg/dl), with low-normal 25(0H)D of 26 (ref: 25-80 ng/ml). TSH was within normal range at 0.880 mIU/L
(ref: 0.40-4.0 mIU/L). CT of the neck showed a 2.9 x 4.4 x 5.0 cm mass adjacent to the right inferior thyroid pole (Figure 1). This matched
a large focus of intense uptake in a Sestamibi parathyroid scan, which showed nearly complete washout from the normal tissue on de-
layed views; per Radiology impression, “this large right lower cervical parathyroid lesion may represent a large parathyroid adenoma
versus parathyroid carcinoma” (Figure 2). X-rays of bilateral forearms showed areas of prior fractures- proximal right radial and ulnar

and mid-shaft left radial and ulnar fractures were ununited and angulated, with loose hardware.

Figure 1: Neck CT: 2.9 x 4.4 x 5.0 cm mass adjacent to right inferior thyroid pole.
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Figure 2: Sestamibi scan: large focus of intense uptake adjacent to thyroid

right lobe with nearly complete washout from normal thyroid tissue.

The patient was treated with aggressive IV fluids, calcitonin, and zoledronic acid. He experienced gradual improvement in symptoms
and normalization of calcium levels. Endocrine Surgery was consulted, and patient underwent an urgent en-bloc resection with right
thyroid lobectomy and parathyroidectomy. Pathology revealed the tumor was 5 cm in greatest dimension and densely adherent to the
adjacent thyroid lobe, which was resected en bloc. Multiple calcifications were present throughout the lesion. Microscopically, the tumor
was arranged in nests and trabeculae; mitoses were frequent, and occasional foci of necrosis were present. There was multifocal capsu-
lar and vascular invasion, and the tumor invaded into the perithyroidal connective tissue. Final peripheral soft tissue margins were nega-
tive, although close (0.1 cm). (Figure 3). Final peripheral soft tissue margins and right level IV lymph nodes were negative for malignancy.

Genetic testing was performed which showed no complete or partial deletion or duplication of the CDC73 (HRPT2) gene (ExonArrayDx).

Patient’s post-operative course was complicated by hungry bone syndrome, with hypocalcaemia (Ca 7.7 mg/dl), hypophosphatemia
(Phos 2.0 mg/dl) and mild hypomagnesaemia (Mg 1.7 mg/dl). He was treated with calcium and calcitriol. Post-operative PTH dropped
to 13 pg/ml. At outpatient follow up, PTH continued to be monitored and was found to be increased to 409 pg/ml five months later, with
normal calcium of 9.2 mg/dl and elevated creatinine of 2.68 mg/dl. Extensive imaging including ultrasound, CT, 18-F PET, bone scan,

and parathyroid scan did not reveal cancer recurrence. In addition to continuing calcium and calcitriol supplementation, the patient was
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started on cincalcet in order to suppress PTH secretion. His PTH ultimately decreased to 124 pg/ml then 33 pg/ml after two months of
cincalcet therapy, and calcium remained within normal range and cinacalcet was discontinued. On subsequent follow ups, patient has

shown no evidence of cancer recurrence.

Figure 3: Pathology: Parathyroid carcinoma with lymphovascular invasion and tumor necrosis.
(A) The tumor cells are arranged in nests separated by broad fibrous bands (original magnification
x25). (B) Capsular invasion is at upper left (CI), with an extracapsular nodule present in adjacent
perithyroidal connective tissue (ECN) (original magnification x25). (C) Mitoses (arrow) are frequent
(original magnification x125). (D) Necrosis (N) is occasionally present (original magnification x42.5).

Discussion

Parathyroid carcinoma (PC) is one of the rarest known malignancies, with fewer than 1000 cases reported since its initial oncologic
description in 1904 by de Quervain [2]. It is a rare cause of primary hyperparathyroidism (0.1- 5.0%), which is most commonly caused
by a parathyroid adenoma [2, 3]. In this case, hyperparathyroidism was initially misdiagnosed as presumptive FHH and ultimately
found to be due to parathyroid carcinoma. This rare presentation of an indolent course of hypercalcemia in a young man with parathy-
roid carcinoma raises questions regarding the approach in diagnosing this disease. While the diagnosis of parathyroid carcinoma can
be challenging given its rarity and similar features to parathyroid adenoma and FHH, key factors can help differentiate these diseases.
It is imperative to consider PC in the differential diagnosis of hyperparathyroidism as long-term survival is largely dependent of the ex-
tent of the primary surgical resection. Counseling patients on the importance of long-term follow-up, particularly in the case of a young

patient or atypical presentations, is essential.

The pathogenesis of PC is not fully known, although an inactivating mutation of the HRPT2 (CDC73) tumor suppressor gene has
been recognized as playing a central role [2, 4]. Studies have confirmed the presence of HRPT2 mutations in genetic syndromes such as
hyperparathyroidism-jaw tumor syndrome (HPT-JT) and in sporadic parathyroid carcinoma [4]. Other than in genetic syndromes, there

are no established risk factors for PC [2].
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Parathyroid carcinoma can be difficult to diagnose preoperatively as it shares many clinical features with benign causes of hyper-
parathyroidism. PC is often only diagnosed through a combination of intraoperative recognition of the disease as well as postoperative

histological examination. Still, clinical features can increase suspicion for PC versus an adenoma or FHH (Table 1).

Presentation Parathyroid carcinoma | Parathyroid adenoma FHH
Symptomatic hypercalcemia + - -
Decreased bone density + +/- -

Family history of hypercalcemia - - +

CCCR** >0.2 >0.2 <0.1
Parathyroid levels AN A A

Average age at presentation 44-54 50-60 -

Sex 1:1 3:1 female: male -

Neck mass + - -

Mutation associated CDC73/ HRPT2 MEN1 CaSR, AP2S1, GNA11

Table 1: Comparing the presentation of parathyroid carcinoma, adenoma, and FHH.

Parathyroid carcinoma should be suspected in a patient with hyperparathyroidism who presents with marked hypercalcemia, very
high PTH concentrations, or a neck mass [2]. The hypercalcemic symptoms in cancer patients are often more pronounced than in those
cases arising from benign parathyroid tumors. PC patients are also more likely to simultaneously present with renal and skeletal in-
volvement, as was seen in our patient [2,7,8]. Polyuria, nephrocalcinosis, and nephrolithiasis are common renal complications. Skeletal
consequences include bone pain, osteopenia, and pathologic fractures. Digestive complications include nausea, abdominal pain, peptic

ulcers, and pancreatitis. Psychiatric symptoms include fatigue and depression [7].

Upon physical examination, a palpable neck mass has been reported in 30-76% of parathyroid cancer cases [6]. This is in contrast
to benign parathyroid tumors which are almost always no palpable. A comprehensive exam should include further evaluation for metas-

tases, as one-third of patients with PC have metastatic disease, most commonly in the lymph nodes, lungs, liver, and bone [2, 7].

The majority (90%) of parathyroid cancers are hormonally functional, with PTH hyper secretion [2]. Mean serum PTH concentra-
tions may be 5 to 10 fold higher than the upper limit of normal along with severe hypercalcemia (mean serum calcium 14.6 to 15.9 mg/
dl) [2]. In contrast, parathyroid adenomas and FHH usually present with mild, asymptomatic hypercalcemia found incidentally. In the
rare cases of nonfunctional PC, patients can have normal calcium and PTH levels [8]. These patients typically present with a neck mass
and mass-effect symptoms, including hoarseness from recurrent laryngeal nerve invasion [2, 6]. This further attests to the difficult of

diagnosing PC pre-operatively, as patients may present with normal serum calcium and PTH levels [8].

Parathyroid carcinomas tend to be larger in size than benign adenomas or hyperplasia, often greater than 4 cm diameter. Although
preoperative imaging studies help plan the operative approach, they do not reliably distinguish PC from adenoma. The recommended
approach for surgery is to obtain at least two localizing studies, commonly a combination of a Technetium-99 Sestamibi scan and a neck
ultrasound [2, 9]. CT scans of the neck may be obtained to assess for local invasion and can be helpful if Sestamibi scan is negative. CT

or MRI of the neck, mediastinum, chest, and abdomen are beneficial for determination of metastatic spread [7].

The diagnosis of PC is typically made at the time of surgery performed to correct hyperparathyroidism. Diagnostic criteria rely on
pathologically confirmed local invasion of contiguous structures, positive lymph nodes or distant metastases [2]. Fine needle aspiration
(FNA) is not recommended prior to initial operation due to inconclusive results and risk of seeding [7]. When the diagnosis of PC is sus-

pected preoperatively, initial surgery should include en-bloc resection of the parathyroid mass and any adjacent tissues that have been
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invaded by tumor, including ipsilateral thyroid lobe and isthmus, lymph nodes, and soft tissue [10,11]. Histologic features that suggest

malignancy include mitotic activity, necrosis, and capsular and vascular invasion.

Surgery is the mainstay of therapy for the initial treatment of parathyroid carcinoma as well as locally recurrent or metastatic
disease. Better outcomes are associated with complete resection of the tumor at the time of initial surgery, further emphasizing the
importance of considering PC pre-operatively. Under-staging and under-treatment has been shown to contribute to the high recurrence
rate and mortality of PC [8, 11]. En bloc resection of the carcinoma and adjacent structures in the neck has been associated with an 8%
local recurrence rate and a long-term overall survival rate of 89%, while simple parathyroidectomy results in a 51% local recurrence

rate and 53% long-term survival rate [11].

Although resection is the definitive treatment for the hypercalcemic crisis seen in PC, patients should be medically stabilized prior
to surgical intervention. The initial treatment of hypercalcemia in patients with parathyroid carcinoma is similar to management of
elevated calcium due to other causes, including aggressive hydration with intravenous fluids. Agents that block bone resorption, such as
bisphosphonates and calcitonin, can be used adjunctively to stabilize calcium levels. If renal failure is present, hemodialysis may be re-
quired. Cincalcet has also been used successfully to control hypercalcemia in some reports [2, 12]. Denosumab is an option for patients

who have hypercalcemia refractory to bisphosphonates and cincalcet [13].

Treatment options for inoperable patients are limited. Adjuvant radiation and chemotherapy generally have poor results and are
mostly reserved for unrespectable disease [2, 12]. Recent reports have demonstrated radiofrequency ablation to be a promising option
[12]. Anti-PTH immunotherapy has also shown promise with refractory disease. Biologic agents based on gene products such as parafi-
bromin, an inhibitor of cell proliferation in parathyroid neoplasia, telomerase inhibitors such as azidothymidine, and immune therapy
constitute novel emerging therapies [10]. Further research is necessary to develop nonsurgical treatments for patients who are not

surgical candidates or where surgery has failed.

Persistent or recurrent disease occurs in over 50% of patients with parathyroid carcinoma, usually manifested by elevated serum
calcium and PTH [2, 9]. Patients thus require lifelong surveillance with careful and frequent biochemical evaluation to differentiate
between recurrence and other factors that elevate PTH, including hungry bone syndrome, renal failure, and parathyroid hormone

resistance.

The prognosis of parathyroid carcinoma is variable, with reported 5-year survivals ranging between 70-85% [10]. Although it can
be aggressive, PC is slow-growing neoplasm in most patients, who ultimately succumb to complications of hypercalcemia rather than
from tumor burden. Its natural progression often involves a protracted clinical course plagued by disease recurrence, complications
from surgery, and end-organ damage from intractable hypercalcemia [2]. For now, the completeness of the initial surgical resection
plays a prominent role in achieving the best therapeutic outcome and prognosis. Long term follow-up to evaluate for worsening hyper-

calcemia and recurrence is key.

Conclusion

Primary hyperparathyroidism due to parathyroid carcinoma is rare, usually presenting with neck mass, significantly elevated cal-
cium and PTH, renal insufficiency and bone disease. While the diagnosis of parathyroid carcinoma can be challenging given its rarity
and similar features to parathyroid adenoma and FHH, key factors can help differentiate these diseases. En-bloc surgical resection is the
first-line and best therapy. Treatment options for inoperable patients or those with recurrent disease are limited, with further research
needed on nonsurgical therapies. Given high rates of recurrence, surveillance PTH monitoring is critical along with lifelong follow up

with an endocrinologist.
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