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Abstract

Introduction: Cancer in the parathyroid gland is rare, but parathyroid cancer is occasionally seen in relation to genetic abnormali-
ties. Due to a limited amount of evidence, the optimal handling of these cases is not clear. Furthermore, the presence of a malignant
parathyroid tumor is rarely known at the time of the initial operation; therefore, re-operations are often necessary. The aim of this
study was to present the case of a patient with a previously diagnosed jaw tumor and parathyroid carcinoma that presents as a
recurrence of hyperparathyroid hypercalcemia.

Case Presentation: A 41-year-old patient who was already diagnosed with a parathyroid carcinoma and a jaw tumor caused by a
CDC73 mutation, presented with biochemical evidence of increasing parathyroid hormone (PTH) and calcium levels after a previous
total parathyroidectomy. The patient’sionized calcium increased to1.55 mmol/L and PTH increased to16.0 pmol/L. A previous genetic
analysis revealed a mutation in the CDC73 gene. There was no family history of hyperparathyroidism. We performed a sestamibi
scintigraphy and an 11-C methionine (MET) positron emission tomography (PET) scan that showed a recurrence on the left side of the
trachea. The patient underwenta third neck operation for the removal of a tumor on the left side of the trachea. The pathology report
revealed that the tumor was a lymph node metastasis from the previous parathyroid carcinoma. The patient is currently enrolled
in our follow-up regime. Hyperparathyroidism-jaw tumor (HPT-JT) syndrome is a rare autosomal dominant disorder characterized
by a parathyroid adenoma or carcinoma, fibro-osseous lesions (ossifying fibroma) of the mandible and maxilla, and renal cysts and
tumors. This autosomal dominant familial cancer syndrome has been reported with a variable and incomplete penetrance, and up
to 10% of gene carriers do not show any clinical manifestations. Here we present a patient’s case and discuss the literature related
to this condition.

Conclusions: The recurrence of hyperparathyroid hypercalcemia in HTP-JT syndrome after an initial total parathyroidectomy is a
well-known condition necessitating careful management, an evaluation of any underlying genetic abnormality, and a family exam-
ination. A surgical treatment and surveillance of calcium and PTH measurements are necessary to prevent a recurrence.
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1. Introduction an operation with a parathyroidectomy or undergo follow-

up care according to international guidelines (1).

Hyperparathyroidism-jaw tumor syndrome (HPT-JT) is

a rare autosomal dominant disorder characterized by a
parathyroid adenoma or carcinoma, fibro-osseous lesions
(ossifying fibroma) of the mandible and maxilla, and renal
cysts and tumors.

In the common clinical setting, the presentation of
hyperparathyroid hypercalcemia is almost always caused
by primary hyperparathyroidism (PHPT). This disease is
generally benign and asymptomatic or presents with only
mild symptoms. After a clinical workup and an evalua-
tion of PHPT complications such as osteoporosis and kid-
ney stones, patients are recommended to either undergo

The development of pathologic parathyroid tissue is
not completely understood. However, pathogenesis in
parathyroid cells may be affected by various genetic and
external factors (2). PHPT can occur in several familiar
syndromes (e.g., multiple endocrine neoplasia [MEN]) (2).
Furthermore, a few genetic abnormalities have been de-
scribed as the causes of these different syndromes. One
of the known mutations occurs in the CDC73 gene (2).
The condition associated with this mutation is HPT-JT syn-
drome. It has been estimated that approximately 70%
of patients affected by this mutation may develop PHPT,
which in most patients is caused by a single parathyroid
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adenoma, although 10% - 15% of patients affected by the
mutation may develop parathyroid cancer. Additionally,
the mutation is associated with tumors at other sites in-
cluding the jaw, kidneys, and uterus. If a parathyroid
cancer is diagnosed, it is recommended than an en bloc
resection including an ipsilateral hemithyroidectomy be
performed (3). However, since parathyroid cancer is very
rare, the surgeon rarely expects to find a cancer during the
first operation, consequently, a second operation is often
necessary to secure a proper local resection. Evidence is
scarce regarding the optimal handling of these rare cases,
and especially the handling of disseminated or recurrent
parathyroid cancer. One way to monitor patients is with
parathyroid hormone (PTH) and calcium measurements
after a previous total parathyroidectomy (PTX). Any sec-
ondary increases in these biochemical measures are ev-
idence suggesting a recurrence of the disease. The cur-
rent case presentation concerns recurrent hyperparathy-
roid hypercalcemia after a previous total PTX due to HPT-JT
syndrome.

2. Case Presentation

A 41-year-old man was admitted to the hospital af-
ter a multi-fracture traumatic episode with severe hyper-
parathyroid hypercalcemia. Ionized calcium (Ca®") was
3.54 mmol/L (118 - 1.32 mmol/L) and plasma PTH was 111.6
pmol/L (1.6 - 6.9 pmol/L). The patient had a history of
mandibular pain and loose teeth. X-rays of the mandible
showed abnormal bone tissue as a result of a jaw tumor.
A computerized tomography (CT) scan revealed bilateral
kidney stones and dual energy X-ray absorptiometry (DXA)
revealed osteoporosis with a T-score of -2.5 at the lumbar
spine and -4.0 at the total hip. The patient also presented
with moderate renal insufficiency (eGFR/creatinine ca 45
mL/minute).

Preoperatively, localization studies were performed
with ultrasound of the neck, and sestamibi scintigraphy.
On ultrasound, there was a tumor posterior to the left thy-
roid gland measuring 51 X 20 X 22 mm, without enlarged
lymph nodes. The patient was operated on with a unilat-
eral neck exploration in August 2009 with a resection of
one very enlarged parathyroid gland (11.3 g). Postopera-
tively, the patient developed symptoms of hungry bones
with low plasma calcium levels, a PTH elevation, and clin-
ical symptoms of hypocalcemia. Medical treatment re-
versed these symptoms. The pathology report revealed a
carcinoma in the removed parathyroid gland.

Genetic analyses revealed a mutation in CDC73 (c.358C
> T) causing an amino acid change (p.R120X) with a stop
of the transcription at exon 4. A family screening was per-
formed showing that other family members were carriers

of the same mutation. However, so far, none of the family
members have shown any signs of hyperparathyroidism
(HPT) (Figure 1).

Figure 1. Pedigree Chart of the Family

O

Open circles (women) and squares (men) show unaffected individuals. The filled-in
square indicates the index patient reported in this paper. Shaded circles and squares
show carriers of the mutation not showing clinical signs of the disease.

A second operation was performed in December 2009
with a total PTX and a unilateral hemithyroidectomy. No
further malignancy was found in the pathology report. As
expected, the patient developed hypoparathyroidism and
was treated with calcium, vitamin D3, and alfacalcidol.

During the follow up in March 2014, there was evi-
dence of recurrent hyperparathyroid hypercalcemia. Ion-
ized calcium increased to 1.55 mmol/L and PTH increased
to 16.0 pmol/L. The patient also reported hypercalcemic
symptoms with thirst and polyuria. Furthermore, a ses-
tamibi scintigraphy and an 11-C MET PET scan concordantly
revealed a probable recurrence on the left side of the tra-
chea (Figure 2A - 2B). The patient subsequently underwent
a third neck operation (April 2014) with the removal of
a tumor on the left side of the trachea (Figure 3A - 3B).
The pathology report revealed that this was a lymph node
metastasis from the previous parathyroid carcinoma. The
calcium values normalized after the surgery and returned
to medical follow-up. Six months after the third opera-
tion, there was still measurable PTH levels and ionized cal-
cium levels around the upper normal range (Figure 4). At
present, we have no plans for further surgical intervention.

2.1. Pathology

The lower left parathyroid gland was removed in 2009.
Macroscopically, the gland measured 45 X 25 X 8 mm and
weighed 113 g (Figure 5A - 5C). An irregular surface and
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Figure 2. Probable Recurrence of the Trachea

Figure 3. Removal of a Tumor on the Left Side of the Trachea
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A, 11-Cmethionine (MET) positron emission tomography (PET) showing a recurrence
on theleft side of trachea; B, the sestamibi scintigraphy shows the localization of the
recurrence.

calcification was noted. The histological examination re-
vealed a uniform hypercellular tumor intersected by broad
fibrous bands and surrounded by a thick fibrous capsule.
The tumor cells, which were chief cells, appeared well dif-
ferentiated without any significant pleomorphism. Sev-
eral foci showed capsular and vascular invasions. In a small
area it was doubtful whether the resection had been suf-
ficient. Immunohistochemistry revealed that tumor cells
expressed PTH and the proliferation marker Ki-67 showed
a proliferation of less than 1%. The parathyroid carcinoma
diagnosis was based on these findings.

In April 2014 alymph node to the left of the trachea was

removed and a metastasis from the parathyroid carcinoma
was confirmed (Figure 5D).
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A, Intraoperative dissection of the PTH carcinoma; B, the specimen following re-
moval.

3. Discussion

HPT-JT syndrome is a rare autosomal dominant disor-
der characterized by parathyroid adenoma or carcinoma,
fibro-osseous lesions (ossifying fibroma) of the mandible
and maxilla, and renal cysts and tumors. This autosomal
dominant familial cancer syndrome has been reportedasa
variable and incomplete penetrance, and up to10% of gene
carriers do not show any clinical manifestations (4).

The HPT-JT syndrome presents with various character-
istics. Apart from parathyroid tumors, ossifying tumors
of the jaw or mandible are frequent and must be distin-
guished from the osteoclastic brown tumors in PHPT. In
about15% of cases, patients may develop renal pathologies
such as Wilms’ tumor, renal cell carcinoma, and polycys-
tic disease (5). Uterine tumors are also common in women
with HPT-JT (6).

Typically, only one of the four parathyroid glands is
affected, but in some patients, tumors may be present
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Figure 4. Perioperative Calcium and PTH Levels
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A, Perioperative PTH levels; B, perioperative calcium levels. Points 4 and 5 are the
intraoperative PTH measurements. Points 1, 2, and 3 are from 6 weeks, 2 weeks, and
1week before the operation, respectively. Points 6,7, and 8 are from 1, 2, and 30 days
after the operation, respectively.

in more than one gland synchronously. This is different
from patients with MEN1, where all or most of the glands
are involved simultaneously. Gland involvement is simi-
lar to the sporadic variety of PHPT (7). In most HPT-]T syn-
drome cases, multiple or single parathyroid adenomas are
present, but a parathyroid carcinoma occurs in approxi-
mately 10 - 15% of these patients (4, 5, 7). The frequency of
cancer seems to be much higher in HPT-JT syndrome com-
pared to the absence of cancer in MEN1and below1% in spo-
radic HPT (7).

The clinical presentation of parathyroid cancers may

differ from the presentation of sporadic PHPT. In some
cases, the tumor is palpable, and during surgery, it of-
ten presents as a hard consistency and is usually larger
than the typical parathyroid adenoma. Furthermore, the
plasma levels of calcium and PTH are frequently much
higher than in sporadic PHPT (7).

Histologically, the diagnosis of a parathyroid carci-
noma is considered extremely difficult and is based upon
several features. These features include the presence of a
metastatic disease, a persistent locally aggressive and inva-
sive disease, and the risk of recurrence in the area of previ-
ous surgery (7).

The genetic mutation in the CDC73 gene is responsi-
ble for parafibromin expression, a protein with tumor-
suppressor activity (8). Gill et al. confirm that the com-
plete loss of parafibromin by immunohistochemical stain-
ing is evident in both parathyroid carcinomas and HPT-
JT-related tumors (adenomas and carcinomas), but not in
other benign lesions (9). Several authors have concluded
that the lack of parafibromin can be used as a marker to
confirm parathyroid carcinoma and is associated with an
increased risk of recurrence (10).

HPT in the HPT-JT syndrome seems to be more aggres-
sive with severe hypercalcemia and the presence of hyper-
calcemic crises compared to MEN1and sporadic HPT. There-
fore, it is important to be aware of the symptoms related
to the jaw and teeth in patients diagnosed with HPT and
to perform kidney examinations. If positive, molecular
testing and radiological studies amongst family members
are indicated. If one or more relatives show positive for
this mutation, they must be subjected to a regular surveil-
lance of serum calcium and PTH levels that allows for an
early diagnosis and treatment of hyperparathyroid hyper-
calcemia. Thus, this may aid in preventing the develop-
ment of a parathyroid carcinoma. As an alternative to
surgical treatment, medical treatment with calcimimetics
may be considered. Parathyroid cancers are often highly
differentiated tumors expressing the calcium-sensing re-
ceptor, and calcimimetics may reduce PTH secretion by act-
ing on the calcium-sensing receptor. However, as this does
not cure the disease, calcimimetics are often only used in
patients awaiting surgery or in patients with an inoperable
disease (11).

The CDC73 mutation found in our index patient has
not previously been reported. Several family members
were also found to be carriers of the mutation. None of
them have, so far, developed signs of HPT. Accordingly, it
has to be considered whether the mutation is actually of
pathogenic importance. However, as the mutation is lo-
cated in exon 4, causing an early termination of the tran-
script, it seems likely to be of pathogenic importance. Con-
tinuous follow-up examinations of family members in the
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Figure 5. Lower Left Parathyroid Gland

A, PTH carcinoma; B, PTH carcinoma: Vessel invasion; C, carcinoma with an invasion through the membrane; D, lymph node metastasis.

upcoming years will help to resolve whether the pene-
trance of this mutation is lower than reported for other
mutations in CDC73. As already advocated by Mehta et al,,
a life-long observation must be offered for these patients
(12).

In cases of recurrence, we are advocates for an image-
guided reoperation with aresection of the potential lymph
node metastases. The sestamibi scintigraphy may be use-
ful, but others have used PET-CT scans, magnetic resonance
imaging (MRI), or ultrasound.

3.1. Conclusion

We have presented a case of a patient with HPT-|T syn-
drome and recurrent hyperparathyroid hypercalcemia af-
ter an initial total PTX. This condition is rare but well-
known, and specialized management is needed that in-
cludes genetic examinations and a family history. In spite
of a surgical cure, surveillance with calcium and PTH mea-
surements are recommended to screen for disease recur-
rence.
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