Case Report

Parathyroid carcinoma: a silent presentation
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Abstract: Primary hyperparathyroidism is most commonly diagnosed in the setting of benign parathyroid

adenoma(s). However, it can also rarely be caused by parathyroid malignancy and when it is, the clinical

manifestations far supercede the presentation of benign parathyroid adenoma. We report a case of suspected

benign parathyroid adenoma induced primary hyperparathyroidism in which pathologic diagnosis of

parathyroid carcinoma was made. Due to the lack of signs and symptoms, this indicates parathyroid

malignancy can be masked clinically as benign adenomas, until a histologic diagnosis can be ascertained.
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Introduction

Parathyroid carcinoma is the rarest endocrine malignancy and
represents 1% of all cases of primary hyperparathyroidism (1).
Patients often present with severe fatigue, nephrolithiasis,
pathologic fractures, brown tumors, hypercalcemic crises,
and if not recognized, obdurate hypercalcemia (2). Serum
calcium and PTH levels are also much higher in parathyroid
cancer patients than in patients with functional parathyroid
adenoma; however, patients have been identified with non-
functional non-secreting cancers, and they are often associated
with a poor prognostic outcome. Non-functional parathyroid
carcinomas represents 1.9% of all parathyroid carcinomas,
whereas parathyroid adenomas are often benign and have no
significant clinical presentation (3,4). Additionally, a palpable
nodule located in the parathyroid region(s) is highly indicative
of malignancy (2). The patient was completely asymptomatic
with elevated free urine calcium, elevated parathyroid hormone
(PTH) levels, and elevated serum calcium. She presented
for surgical excision of a proposed hypersecreting adenoma.
Reported cases of patients with recurrent laryngeal nerve palsy
in patients without a past surgical history involving the neck is
indicative of a more invasive lesion (1).

Case report

A 62-year-old Caucasian female presented to ambulatory
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surgery for a parathryoidectomy for hyperparathyroidism.
The patient denied any neck masses or symptoms of throat
tightness or dysphagia, and denied fatigue. No palpable
neck mass was evident on physical examination. Her
past medical history was significant for hypertension and
Hepatitis C. Serum parathyroid hormone (PTH) level
prior to surgery was 384.1 pg/mL and post-operative serum
calcium level was 13.3 mg/dL. No other significant findings
were evident on complete blood count, basic metabolic
panel, or liver function testing.

A preoperative ultrasound revealed a 2 cm mass in the
right lower pole of the parathyroid region. A follow-up
sestamibi displayed increased radionucleotide uptake in
same right location with the impression of a parathyroid
adenoma. Upon surgical exploration, the parathyroid mass
was found to be grossly fibrotic and irregular in comparison
to adjacent tissue (Figure I). This tissue was removed with
adjacent thyroid tissue, along with two adjacent lymph
nodes. Histopathological examination revealed parathyroid
carcinoma with contained capsular invasion with thyroid and
lymph node specimens negative for malignancy (Figure 2).
Large pleomorphic cells with scattered mitoses and vascular
invasion was also evident (Figure 3).

Discussion

The diagnosis of parathyroid carcinoma typically relies
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Figure 1 A2 cm x 2.2 em x 1.5 cm mass found in right inferior
pole of the parathyroid gland. Noticeable fibrosis and gross
morphology exhibits malignant features.

Figure 2 Hematoxylin and eosin (H&E) staining at 100x shows
capsular invasion with malignant cells with fibrous tissue invasion

of the parathyroid gland.

Figure 3 Hematoxylin and eosin (H&E) staining at 400x shows
nests of large pleomorphic cells with scattered mitoses that are

identified with arrows.
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on the patient’s clinical presentation, laboratory studies,
imaging, and ultimately histopathology. In our case, the
patient was absent of symptoms with only elevated serum
calcium, elevated PTH level, elevated urinary calcium, and
non-malignant imaging. Histopathological examination
ultimately proved to be the final diagnosis. Ultrasound and
Sestamibi scans are of additional benefit in localizing lesions
and determining active vs. non-active lesions. The majority
of parathyroid neoplasms are found in the inferior gland
position, which is likely related to the different embryologic
descent paths taken by the superior and inferior glands (5).
Patients suspected of having parathyroid carcinoma should
not undergo pre-operative biopsy procedures since the
breaking away of cells in transit may serves as a nidus for
ectopic dissemination of active parathyroid tissue (6,7).
Measurement of intraoperative PTH level has been widely
adopted to confirm removal of the hyperactive gland, and
is considered satisfactory when the value is <50% of the
pre-excision PTH level. However, the McGill University
Thyroid Cancer Center has questioned this practice for
adenomas localized preoperatively with two concordant
imaging modalities, and instead recommends intraoperative
PTH testing only if concordance between sestamibi
scan, ultrasound and MRI cannot be established (8).
In addition, intra-operative frozen section, although used
frequently, has been shown to waste important tissue,
and is therefore not recommended especially since tissue
specimens are small and should be reserved for permanent
section. However, in our case frozen sections allowed us
to remove not just the mass but also adjacent tissue and
lymph nodes to assess for local metastasis. Because of the
difficulties in differentiating benign from malignant lesions,
a set of standards set by Shantz and Castleman in 1973 has
been adapted in ascertaining the diagnosis of a malignant
parathyroid neoplasm. These include: mitoses within
tumor parenchymal cells, vascular or capsular invasion by
tumor cells, and a homogenous group of chief cells in a
lobular pattern separated by thick fibrous septae (9,10).
The parathyroid mass in our patient was grossly adhesed
to the underlying thyroid tissue indicating heavy capsular
invasion, the usual hallmark of parathyroid malignancy.
In a large case series of 358 people, it was found that the
most common sites of invasion, in descending order, were:
ipsilateral thyroid gland, infrahyoid muscles, ipsilateral
recurrent laryngeal nerve, esophagus, and trachea (3).
Molecular pathogenesis of parathyroid carcinoma has in
part been revealed through studying Hyperparathyroidism-
Jaw Tumor (HP-JT) syndrome. HP-JT is a rare autosomal
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dominant disease in which patients develop ossifying bone
tumors of the maxillary and/or mandibular regions in
conjunction with primary hyperparathyroidism, renal masses,
and uterine masses (11). About 15% of the parathyroid
lesions causing hyperparathyroidism in HP-JT syndrome
are parathyroid carcinomas (12). A study of 14 families with
HP-JT syndrome revealed germline inactivating mutations
in the HRPT2/CDC73 tumor suppressor gene (13). The gene
codes for a protein parafibromin which has been implicated
in a variety of regulatory processes as well as histone
methylation of promoter regions of various genes (14).
Multiple studies have reported HRPT2/CDC73 gene
mutations even in sporadic parathyroid carcinomas, validating
the role of this mutation in development of parathyroid
malignancy (15,16). Supporting the malignant nature of this
mutation, other studies examined benign parathyroid lesions
including adenomas, and/or hyperplasias for evidence of the
mutation, with no identifiable genetic aberrations (15,17).
Although meta-analyses have indicated an incidence of less
than 1% of the mutation in benign parathyroid lesions (17).
This data supports the use of genetic testing in parathyroid
lesions suspected for malignancy. Due to different
histopathological approaches used to diagnose parathyroid
carcinoma, identifying a HPRT2/CDC73 mutation would
be a definitive clue to a malignant parathyroid lesion. Case
reports of histologically benign but metastatic parathyroid
lesions have been reported that tested positive for the
mutation further advocating the use of genetic testing in
suspected parathyroid malignancy (18). In addition, it is
recommended to test all parathyroid carcinoma confirmed
patients for the mutation because up to one in five patients
will have hidden HP-J'T syndrome (16).

Multiple endocrine neoplasia (MEN)-1 syndrome is a
rare autosomal dominant disease characterized primarily
by a constellation of parathyroid adenomas, pituitary
adenomas, and pancreatic tumors. The incidence of
parathyroid carcinoma in MEN-1 patients is extremely rare;
however, novel germline mutations in the MEN-I gene
have been isolated which may validate genetic testing in
select individuals presenting with parathyroid carcinoma for
the MEN-1 syndrome (19).

Treatment of parathyroid carcinoma is dependent on the
stage of diagnosis. An en-bloc resection of the ipsilateral
thyroid tissue with associated parathyroid lesions is
recommended to decrease rate of recurrence. In the same
case series of 358 en bloc resections, results showed an 8%
decrease in local recurrence as compared to a 51% rate
of local recurrence in patients who received just removal
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of the involved parathyroid gland(s) (3). Although this is
recommended, our diagnosis was hinted by intra-operative
examination and confirmed by permanent section where
no evidence of further invasion was evident; therefore, a
conservative parathyroidectomy was performed. Cervical
lymph node metastasis is rare with presence in less than
one in five affected patients; however, it is advised that the
tracheoesophageal groove with level VI nodes be explored
and removed with further dissection only if gross metastatic
changes to other chains of lymph nodes is present (1,20,21).
When parathyroid carcinoma is metastatic or unresectable,
the resulting hypercalcemia is typically treated with
bisphosphonates and calcium receptor agonists; however,
moderate success using dacarbazine and denosumab has been
reported for those patients with a refractory response (22).
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