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A Case of Familial Isolated 

Parathyroid Cancer

Hyperparathyroid ism with Ectopic
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Abstract. We report the kindred with familial isolated hyperparathyroidism with parathyroid cancer. The proband 
was diagnosed as having primary hyperparathyroidism at age 43. The same disorder was also found in his daughter 
who had low bone mass. His son was found to have primary hyperparathyroidism by family screening. The 

pathological diagnosis of the resected parathyroid in both father and daughter was parathyroid cancer, and that in 
son was parathyroid adenoma. The right lower gland of the proband and the left lower gland of the son were present 
in thymus. No mutations were found in the sequences of MENI gene, hence gene(s) other than MEND gene may have 

contributed to the malignant potency in our cases.
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PARATHYROID cancer is a rare disorder, whose 
incidence is approximately less than 1 to 2% of 

patients with hyperparathyroidism [1]. Hereditary 
hyperparathyroidism is also rare, and may manifest 
as an initial disorder of multiple endocrine neoplasia 
type 1 (MEN1). On the other hand, benign and 
malignant forms of familial hyperparathyroidism 
without associated manifestations of MEN1 have 
also been described. This familial disorder is denot-
ed as familial isolated hyperparathyroidism (FIHP) 

[2, 3]. 
 We previously reported a case of multiple para-
thyroid cancer in 1989 [4]. About 10 years later, 
his daughter and son were found to have primary 
hyperparathyroidism. The pathological finding of
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the resected tumor was parathyroid carcinoma in his 

daughter. We report this hereditary hyperparathy-

roidism and discuss about the ectopic glands.

Antibodies

Materials and Methods

 Rabbit anti-human Ki-67 antibody and horseradish 

peroxidase-goat anti-rabbit IgG were purchased from 
Dako Japan (Kyoto).

Immunostaining

 Sections were dewaxed, rehydrated, and endo-

genous peroxidase was blocked using 0.3% H202 in 
methanol for 30 min. Slides were washed in 50 mM 
Tris-buffered saline (pH 7.6) (TBS). Sections were 
then reacted with primary antibody diluted at 1:100 
for Ki-67 for 30 min at room temperature. After 
washing in TBS, sections were incubated with horse-
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radish peroxidase (HRP)-goat anti-rabbit IgG at a 

1:50 dilution for 30 min at room temperature. After 

washing in TBS, the sites of HRP were visualized by 

diaminobenzidine (DAB.) Nuclei were stained with 

hematoxylin.

Sequencing

 The sequencing was performed as previously de-

scribed [5].

Case reports

 The kindred is a Japanese family and is currently 

residing in Nagano Prefecture, Japan. The pedigree 

of this family is shown in Fig. 1. 

 Case 1. The patient was admitted to the hospital 

because of thirst and polyuria in 1988. Levels of 

serum calcium and C-terminal portion of parathyroid 

hormone (PTH) were 14.1 mg/dl, and 10.14 ng/ml,

respectively (Table 1). 99mTechnesium and 201thalli-

um subtraction scintigraphy demonstrated an abnor-

mal accumulation at the right upper and left lower 

poles of thyroid and right mediastinum (Fig. 2a). 
The left lower gland and an ectopic parathyroid 

tumor in thymus were resected under the clinical di-

agnosis of primary hyperparathyroidism at age 43. 

The right upper parathyroid gland could not be 

found at the operation. As shown in Fig. 3a, there 

were trabecular growth pattern and capsular invasion 

in the ectopic parathyroid gland. Numerous mitotic 

cells and variation in the size and shape of cells were 

also observed in the resected tumors (data not 

shown). The pathological diagnosis of both left 
lower and the ectopic tumor was parathyroid cancer. 

Levels of serum calcium and PTH decreased after 

operation. Five years after the initial operation, his 

serum calcium and PTH increased inappropriately. 

After an enlarged right upper parathyroid gland was 

detected and removed, his serum calcium and PTH 

normalized. The pathological finding of the resected 

tumor was parathyroid adenoma. Seven years after 

the second operation, plasma PTH and calcium in-

creased again. 99mTechnesium sestamibi scintigraphy 

and chest CT revealed another ectopic enlarged 

parathyroid gland in left mediastinum. He has been 
followed up conservatively because the patient 

refused surgical resection of the tumor. 

 Case 2. The daughter of Case 1 was referred to our 

outpatient clinic because of low bone mass at age 26. 

Serum calcium, PTH and index of urinary excretion 
rate of calcium indicated primary hyperparathy-

roidism (Table 1). Sestamibi scintigraphy, MRI, CT 

and US revealed the parathyroid mass in the right 

upper region of the thyroid gland (Fig. 2b). Because 

of highly elevated level of plasma PTH (993 pg/ml)

Fig. 1. Pedigree of the family 

   Patient 1 is proband. 

   indicate affected and 

   respectively.

The closed and open symbols 

unaffected family members,

Table 1. Clinical data of the family members on admission.
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and a family history, the presence of parathyroid 

cancer was suspected. Total parathyroidectomy was 

planned since recurrence of the disease from the 
residual parathyroid glands was predicted. Enlarged 

right upper, lower and left upper glands were re-

moved in 1999. Right lobectomy of the thyroid 

gland was also carried out, since adhesions to the 
right upper parathyroid gland was observed. Left 

lower gland was not visible. The resection of con-

tiguous lymph nodes and of left upper region in thy-

mus was performed. Pathologically, strong Ki-67 

staining indicated parathyroid cancer in right upper 
and lower glands [6] although capsular invasion was 

not detected in the glands (Fig. 3b, c). The patho-

logical diagnosis of the left upper mass was para-

thyroid hyperplasia. Further, thyroid carcinoma 

in situ was detected in the resected thyroid gland. 

There was no parathyroid tissue in the resected upper 

region of the thymus and the lymph nodes. Levels of 

plasma intact PTH and serum calcium were dimin-
ished after parathyroidectomy. She has been sup-

plemented with calcium and vitamin D. 
  Case 3. Because two of the kindred had parathy-

roid cancer, the concentrations of plasma PTH and 

serum calcium were measured in the proband's wife 
and son. His wife was normal but his son was also 

found to have elevated levels of plasma PTH and 

calcium as shown in Table 1. Sestamibi scintigra-

phy, MRI, CT and US suggested a parathyroid tumor

in left thymus (Fig. 2c). Total parathyroidectomy 

was considered because of the same reasons of Case 

2. Left upper and lower parathyroidectomy, ipsi-

lateral thyroid lobectomy, partial thymomectomy 

and the resection of contiguous lymph nodes were 

performed in 1999. The pathological diagnosis of 

parathyroid adenoma was made in left upper and 
lower glands because of typical appearance and low 

frequency of the Ki-67 positive cells as shown in 

Fig. 3d, e. No abnormality was found in the resected 

thyroid and lymph nodes. The right parathyroid 

glands could not be removed because the glands were 
invisible. His serum calcium decreased after surgical 

operation and oral administration of supplemental 

calcium and vitamin D was started. 
 Radiographical and biochemical screening for 

MEN1 was performed on all three patients and no 

evidence of MEN1 was found. Jaw tumors were not 

found in any of the three patients. Urinary cal-

cium-to-creatinine clearance ratio was not decreased 

in any of the three cases (Table 1). 

 To examine the genetic background of this family, 

blood samples were drawn from family members 

after written informed consent had been obtained. 

High-molecular-weight DNA was isolated and the 

entire coding region of the MENI of the Case 2 was 

sequenced, which revealed no mutations.

Fig. 2. Scintigraphy of the kindred 

   (a) Technecium-tallium subtraction scintigraphy in case 
   Sestamibi scintigraphy in Case 3. Arrows indicated 

   parathyroid tumors.

1. 

the

(b) 99mTechnesium Sestamibi scintigraphy in Case 2. (c) 
abnormal accumulations of the radioisotope suggesting
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              Discussion 

 Inherited tumor syndromes constitute a special 

case in which mutation of one key gene is already 

present in each somatic cell at birth. Several re-
sponsible genes were identified in hereditary endo-

crine tumors. The germline MEN] and RET muta-

tions are the predominant causes of MEN1 and 

MEN2, respectively [7]. Inherited primary hyper-

parathyroidism without associated manifestation of 
MEN has been reported, namely, familial isolated 

hyperparathyroidism (FIHP) [3]. 

 High concentrations of serum PTH and calcium 

indicated primary hyperparathyroidism as a diagno-

Fig. 3. Hematoxylin-eosin staining (a) showing the ectopic parathyroid gland in Case 1 (4) . Hematoxylin-eosin staining (b) 
showing the right upper parathyroid gland in Case 2. Ki-67 immunostaining (c) showing many proliferating cells with 
strong staining in the same region. Hematoxylin-eosin staining (d) showing the left lower parathyroid gland in Case 3 . 
Ki-67 immunostaining (e) showing low frequency of the proliferating cells in the same region .
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sis of the affected family members. Another differ-
ential diagnosis is familial hypocalciuric hypercalce-
mia (FHH). FHH is inherited as an autosomal 
dominant trait with mild to moderate hypercalcemia 

[8, 9]. The disorder was reported to be associated 
with mutations in the human calcium-sensing recep-
tor gene [10, 11]. Since one of the mutations in 
calcium-sensing receptor causes the atypical case of 
familial hypercalcemia with hypercalciuria, which is 

similar to the primary hyperparathyroidism [12], it 
may be sometimes difficult to distinguish between 
FIHP and FHH. The extremely high levels of PTH 
and calcium, however, suggest primary hyperpara-
thyroidism in these cases. Since urinary calcium-to-
creatinine clearance ratio is reported to be low (less 
than approximately 0.01) [8], the ratio in these cases 
also indicated primary hyperparathyroidism rather 
than FHH. 

  There are several subtypes of FIHP based on 

phenotypical and genotypical assessments. There 
are families developing primary hyperparathyroidism 
associated with or without jaw tumors [13]. Genetic 
analysis demonstrated that there was FIHP in the 

presence or absence of the mutations of MEN] [14]. 
In our cases, neither jaw tumors nor mutations of the 
MEN] gene were found. 

  Although MEN] mutations among some families 
with isolated hyperparathyroidism have been report-
ed, no mutation was found in the majority of cases, 
suggesting that genetic defects other than the MEN] 

gene might be involved. RET is another gene which 
should be excluded from the pathogenesis of our 
cases [15]. Dwight et al. demonstrated that sporadic 

parathyroid tumors were partially linked to not only 
MEN] gene but also to two regions of chromosome 1 

[16]. One was 1q21-32 for the hyperparathyroidism-
j aw tumor syndrome, termed the HRPT2 locus; the 
other one was 1 p.

  In our three cases, two cases were diagnosed as 

having carcinoma, another as having adenoma. In 

Case 1, two of the resected tissues were carcinoma, 

another one was adenoma. There were carcinoma 

and hyperplasia in the resected tumors of Case 2. In 

general, morphological alterations in the develop-
ment of malignancy may be affected by multistep 

abnormalities of the oncogenes [17]. Various 

pathological diagnoses were made in our cases, since 
different steps in clonal development of parathyroid 

cancer were observed. 
  Approximately 5 percent of humans have super-

numerary parathyroid glands [18]. The location of 

the parathyroid glands also varies. The lower 

glands, which usually lie near the lower pole of the 
thyroid, may be found in the paratracheal area or 

close to or within the thymus in the superior media-

stinum [18]. Wassif et al. reported that the para-

thyroid carcinoma in the case of FIHP was located 

centrally over the isthmus of the thyroid gland [19]. 

Yoshimoto et al. showed that a normal-sized para-

thyroid gland was present in the superior mediasti-

num in a case of familial parathyroid carcinoma [20]. 

In our cases, two of them had ectopic parathyroid 

tumors in thymus. Although exact incidence of the 

ectopic glands is not certain in familial parathyroid 

carcinoma, it is possible that the abnormal localiza-

tion of the parathyroid glands is related to the ma-
lignant potency of the parathyroid tumor. 

 In conclusion, we reported three cases of FIHP. 

Malignant potency may have been affected by gene(s) 

other than MEN] gene in these cases.
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