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Immunostaining techniques may provide additional 
information, but again this is not definitive.7-9

Some factors appear to contribute to the occur-
rence of parathyroid carcinoma, such as cervical 
radiotherapy, hyperplasia or adenomas of the para-
thyroid glands, and HPT secondary to chronic renal 
insufficiency.10 

Parathyroid carcinoma may occur in certain genetic 
syndromes. Thus, in hyperparathyroidism-jaw tumor 
(HPT-JT), in which isolated HPT is associated with 
ossifying fibromas of the jaw, the incidence of para-
thyroid carcinoma is high (up to 15%).10,11 HPT-JT is 
an autosomal dominantly inherited disorder caused 
by mutation of the gene HRPT2 that encodes for par-
afibromin. Mutations of this gene can also frequently 
be found in sporadic parathyroid carcinoma. In fact, 
one study detected the presence of these mutations 
in 15 out of 20 patients with parathyroid carcinoma 
and no family history of the disease.12

Another study analyzed tissue from 28 sporadic 
parathyroid carcinoma cases. Somatic MEN1 muta-
tions were found in 3 of 23 (13%) and HRPT2 muta-
tions in 4 of 27 (15%). These results suggest that not 
only HRPT2 mutations but also MEN1 mutations may 
play a role in sporadic parathyroid cancer formation.13

Genetic alterations have not been identified in the 

majority of cases of familial isolated HPT syndrome.14 
In some cases, however, mutations of the MEN1 or 
of the HRPT2 gene have been identified and in these 
cases parathyroid carcinoma has been detected.11,15

In contrast to germline mutations of the HRPT2 
gene that appear to predispose to parathyroid car-
cinoma, the contribution of germline MEN1 muta-
tions to the development of parathyroid carcinomas 
is almost negligible. In the bibliographic search only 
five cases of parathyroid carcinoma in MEN1 were 
found (Table 1).16-19 In two of these cases, included 
in the same publication,16 no mutation of the MEN1 
gene was detected, leading the authors to suggest that 
this could indicate the presence of one or more novel 
occult mutations with a more aggressive phenotype. 
Nevertheless, in other cases which were similar to 
those described in this report, mutations of the MEN1 
gene were detected (Table 1).

With respect to clinical evaluation, there are some 
aspects suggestive of parathyroid carcinoma, such as 
the presence of severe hypercalcemia (>3.6 mmol/L) 
accompanied by related symptomology such as weak-
ness, weight loss, anorexia, nausea, vomiting, polyuria, 
and polydipsia. Generally, malignancy is related to 
markedly elevated levels of PTH (between 3 and 10 
times normal values). In other cases it is the presence 
of a palpable cervical mass in the context of HPT that 

table 1. Literature data of parathyroid carcinoma in patients with MEN1 

Authors
(reference)

Age
(years) Gender

Mutation
MEN1 GENE Associated tumors

clinical presentation  
of HPt

Agha et al, 2007 (16) 69 F Not identified Macroprolactinoma
Non-functioning pancreatic tumor

Severe symptomatic 
hypercalcemia 

Agha et al, 2007 (16) 32 M Not identified gastrinoma Severe symptomatic 
hypercalcemia

Shih et al, 2009 (17) 53 F c.1406_13  
up 8

Non-functioning pituitary adenoma 
gastrinoma

Severe symptomatic 
hypercalcemia

Sato et al, 2000 (18) 51 F 842delC 
exon 4

None* Moderate hypercalcemia

Dionisi et al, 2002 (19) 35 M Not specified gastrinoma Severe symptomatic 
hypercalcemia

present case 44 M W183C 
exon 3

gastrinoma Moderate hypercalcemia

F: female; M: male.
*The mutation of the MEN1 gene was identified in a patient with carcinoma who presented hyperplasia in the rest of the parathyroid 
glands without showing other tumors related to MEN1. The mutation was not identified in examinations of four family members 
(three sisters and one daughter).




