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Parathyroid carcinoma is a rare entity accounting for 0.5% to 5% of parathyroid neoplasia.
Most of these malignancies present as functional hormone-producing masses with elevated
serum levels of parathormone and calcium. These tumors may also be nonfunctional. Clinical
detection of nonfunctioning parathyroid malignancies preoperatively is primarily based on
symptoms of an expanding neck mass. This ominous complaint is typically accompanied with an
advanced stage of the disease at initial diagnosis. Because there is a paucity of data in the
literature regarding nonfunctioning parathyroid carcinoma, prognosis can not be readily as-
sessed. In both functional and nonfunctional parathyroid carcinoma, early surgery has proven to
be the only curative treatment approach whereas both chemotherapy and radiation therapy fail
to produce systemic or regional benefit when used alone. Hence, parathyroid cancer should be
considered in every patient evaluated for a neck mass regardless of the blood calcium and blood
parathormone level. (J Natl Med Assoc. 2001,;93:251-255.)

Key words: parathyroid € carcinoma ¢
nonfunctioning

Parathyroid carcinoma accounts for only 0.5% to
5% of all parathyroid tumors. The majority of these
malignancies produce elevated levels of functional
parathyroid hormone."? Patients that present with
hyperparathyroidism are more likely to have their
disease clinically detected early due to signs of pro-
found hypercalcemia. A palpable neck mass, gastro-
intestinal, renal, musculoskeletal and psychological
symptoms are the more commonly found symptoms
of patients presenting with this disease. These gen-
eralized complaints are also evident with hypercal-
cemia from benign causes; thus making final diag-
nosis of malignancy dependent on intraoperative
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findings or on final pathologic evaluation of the
resected parathyroid gland.

In the small percentage of patients with nonfunc-
tioning parathyroid carcinoma, the presence of a
neck mass is often the only clinical finding making
preoperative detection more difficult. This review
details the management of parathyroid cancer, par-
ticularly the nonfunctional variant.

INCIDENCE AND PATIENT DEMOGRAPHICS

Parathyroid carcinoma is a rare entity accounting
for only 0.5% to 5% of cases of primary hyperpara-
thyroidism.** There is no significant gender pre-
ponderance® and the initial diagnosis is made in
84% of patients in their third through sixth de-
cade.? In general, patients with parathyroid carci-
noma are approximately ten years younger than
those with benign parathyroid tumors.>% An associ-
ation with familial patterns or previous neck irradi-
ation has not been shown. Of these malignancies,
only 25% are nonfunctioning.!” These percentages
should be interpreted with caution because of the
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Table 1. Initial Presenting Symptoms of Malignant Parathyroid Neoplasias

Clinical Symptoms

Functional parathyroid carcinoma
nausea and vomiting
polyuria and thirst
constipation
peptic ulcer disease
pancreatitis
nephrolithiasis
demineralizing bone diseases
psychological symptoms
(palpable neck mass)

Nonfunctional parathyroid carcinoma
palpable neck mass
hoarseness
dyspnea
dysphagia
decreased range of motion in the neck
(pain)

relatively small number of cases. Less than 30 cases
are reported in the world literature of nonfunction-
ing parathyroid cancer.

SIGNS AND SYMPTOMS

Most patients with parathyroid cancer present
with symptoms of hypercalcemia such as nausea,
vomiting, depression, polyuria, or polydipsia with
gastrointestinal complaints such as constipation,
pancreatitis, or peptic ulcer disease. Skeletal mani-
festations may also be present, including bone pain,
osteitis fibrosa cystica (brown tumors), diffuse sub-
periosteal bone resorption and spontaneous frac-
tures, or deterioration of renal function due to mas-
sive interstitial calcification or renal calculi. Patients
with functioning parathyroid carcinomas may fre-
quently have several of these symptoms. Typically,
serum calcium levels are higher in malignant para-
thyroid tumors, which is an important clinical find-
ing to differentiate carcinoma from adenoma of the
parathyroid gland. Serum calcium level is greater
than 14 mg/dL in 39% to 75% of patients, and the
parathyroid hormone (PTH) level is elevated up to
40 times the maximal value in patients with func-
tional parathyroid carcinoma. The usual pattern of
PTH production in adenomas typically does not
exceed three times the normal upper limit.®*

In contrast to adenomas,! malignant tumors of
the parathyroid gland are often palpable at diagno-
sis (32 to 75% of cases).®!! Pain is not a typical
feature in parathyroid carcinomas of functional and
nonfunctional types.?!2.1% Myalgia, diffuse spinal os-
teopenia, and generalized skeletal pain can all ac-
count for a decreased range of motion, whereas
these symptoms are almost exclusively due to the
elevated calcium levels in secreting parathyroid car-
cinoma.*!*15 In the nonsecreting parathyroid tu-
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mor, decreased range of motion is primarily due to
local invasion of adjacent tissues and tumor expan-
sion, which may cause dysphagia and hoarseness
due to involvement of laryngeal structures. The lat-
ter seems to be a common presenting symptom in
the nonfunctional carcinoma, because it is detected
usually later in a more advanced stage due to the
lack of hypercalcemia-associated symptoms.2? Sev-
eral investigations of patients with functional carci-
noma do not report hoarseness or dysphagia as an
initial symptom?®-® or found it very rarely!®!7 (Table
1). Skulchan and associates!'® reported a 53-year-old
patient with craniofacial and femoral osteolytic le-
sions, exophthalmos and a large painful neck mass
that caused dyspnea.

HISTOLOGIC PATTERN

The classical histologic criteria to differentiate an
adenoma from a carcinoma of the parathyroid
gland were initially described 1973 by Schantz and
Castleman.? These features include fibrous trabec-
ulae, mitotic figures, capsular invasion, and vascular
invasion and are useful criteria for determining ma-
lignancy (Table 2). Scarring from previous hemor-
rhage or surgery and the accidental location of mi-
totic figures in endothelial cells can lead to
misinterpretation. Tumor cell entrapment in the
fibrous capsule can pretend invasiveness and is not
a sign of malignancy if true penetration of the cap-
sule is not found histologically.!® Cellular atypia and
variation are not found to be helpful in the diagno-
sis.* A uniform cell pattern seemed to be more
common in parathyroid malignancies.* The triad
macronucleoli, more than five mitoses per 50 high
power fields and necrosis is associated with aggres-
sive and recurrent disease.?” Immunoperoxidase
staining to exclude thyroid origin is obligatory.>#
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Table 2. Histological and Surgical Criteria for Evaluating Malignancy in a Parathyroid Mass

Gross and microscopic findings for parathyroid carcinoma

Microscopic criteria for parathyroid carcinoma
trabecular pattern
invasiveness (true capsular penetration)
vascular invasion
uniform cell pattern
mitotic figures in stroma cells

Macroscopic criteria for parathyroid carcinoma
gray-white color
firm, lobular nodules
adherent to adjacent structures
intensive surround scarring
metastases

Elevated serum levels of beta human chorionic go-
nadotropin (BHCG) was found to be helpful as
another hint for malignancy in some studies,58
whereas others could not repeat this finding.2! Re-
cent studies using immunohistochemical staining
demonstrates a link between functional parathyroid
carcinoma and the MiB-1 tumor gene, whereas ele-
vated levels of mutated p53 and bcl-2 were not use-
ful in evaluating malignancy.1%22 The role of these
findings in nonfunctional carcinomas have yet to be
established.

Classical light microscopic criteria used to differ-
entiate a functioning from a nonfunctioning carci-
noma do not exist.2> Inmunoperoxidase staining of
parathormone can help in the differential diagno-
sis.2425 Electron microscopic studies of nonfunc-
tional parathyroid carcinomas showed accumula-
tion of glycogen nodules but were contradictory
about the relation between the number of intracel-
lular secretory granules and the functional status of
the tumor.”23

Due to the difficulties in the histologic diagnosis,
several authors suggest a possible adenoma-carci-
noma sequence in the pathogenesis of the parathy-
roid carcinoma.!?! Other investigators report that
such a sequence does not exist but is rather a failure
in correct interpretation of the clinical, surgical,
and histopathological features.? In general, the clin-
ical, intraoperative, and pathologic picture should
guide the final diagnosis.!* The surgeon is an inte-
gral member of the team with early involvement
being essential because suspicious lesions of the
parathyroid glands should not undergo a transcuta-
neous needle biopsy since the decision regarding
malignancy is made intraoperatively.

DIAGNOSTIC RADIOLOGY

In addition to CT scan and MRI imaging, the
radionuclide subtraction scans with technetium-
99m/thallium-201 resulted in good preoperative lo-
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calization of functioning and nonfunctioning para-
thyroid carcinomas.26.1° Unfortunately, these latter
imaging studies are of limited value preoperatively
for localization due to their low resolution.

TREATMENT
Surgery

Operative resection is the only effective treat-
ment modality for these malignancies.?6:27 In func-
tional carcinomas, surgical resection results in tem-
porary control of elevated calcium levels by
debulking operations.!9-28 Because the microscopic
evaluation of frozen and permanent sections can be
inconclusive, the decision for extensive surgery has
often been based on the macroscopic appearance in
situ. Parathyroid carcinomas are typically hard, gray-
ish-white nodules surrounded by a dense fibrous
capsule.? Intensive scarring and adherence to adja-
cent structures is common and highly suspicious for
malignancy.3810.12 Parathyroid carcinomas can be
well vascularized? and spontaneous hemorrhage
can occur. Depending on the extent of the disease
an en bloc resection of the tumor, ipsilateral thyroid
lobe and isthmus together with a neck dissection
only in case of lymph node involvement is recom-
mended as the standard procedure.!? It is of utmost
importance that the capsular integrity of the tumor
is preserved to prevent spillage of tumor cells.3°
Therefore, the surgeon should refrain from intra-
operative biopsies, which will usually not reveal an
unequivocal intraoperative diagnosis.® The recur-
rent laryngeal nerve should be resected if adherent
or involved.!! Nonfunctional tumors often demand
more extensive surgical approaches, as described
above, because of the higher incidence of local in-
vasion or metastasis at diagnosis. The usual pattern
of dissemination involves spread to regional lymph
nodes, lung, or liver.326:31 Distant lymphatic or he-
matogenous metastases should be resected if possi-
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ble as this can lead to improved survival.!!:2¢ There
is no evidence, however, that nonfunctional para-
thyroid carcinomas are more aggressive than the
secreting type. The prognosis in both forms is
highly dependent on the meticulous resection of all
tumor suspicious tissue.

Chemotherapy/Radiation Therapy

The treatment of malignant parathyroid neo-
plasms with chemotherapy has not yet proven to be
universally effective in large series.®2! Successful re-
sults are anecdotal and have yet to be proven ben-
eficial, particularly in nonfunctioning parathyroid
carcinomas.”%? Adjuvant radiotherapy in function-
ing tumors resulted also only a in few long term
remissions.'®23 The effectiveness in treatment of
nonfunctional parathyroid carcinomas is still con-
troversial.29-33

OUTCOME

The overall prognosis of the nonfunctioning
parathyroid carcinoma is not favorable.? Late-staged
presentation, often with metastases, and ineffective
adjuvant therapies result in dismal outcomes. Oper-
ative resection is the only effective treatment modal-
ity. The lack of an adequate parameters for follow
up make curative therapy very difficult. Death in
patients with nonfunctional parathyroid tumors is
primarily due to the volume of regional disease and
metastases.! Few patients survive longer than 2
years, 3435

SUMMARY

In summary, nonfunctional parathyroid carci-
noma is a rare malignant disease, which often is
detected late due to a paucity of symptoms, of which
a palpable neck mass is the most common. Histo-
logic criteria are not always sufficient to establish
the diagnosis and often the diagnosis is made intra-
operatively. Because complete removal of all malig-
nant tissue remains the most effective method of
controlling this disease, the surgeon must be attune
to the possibility of a parathyroid malignancy and
include this differential diagnosis. An en bloc resec-
tion of all suspicious tissue should be performed if
the diagnosis is in doubt. The overall surgical, clin-
ical and pathologic picture is required to adequately
diagnose and treat this malignancy. The prognosis
of nonfunctional parathyroid carcinoma is usually
poor because of detection at advanced stages, the

254 JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION

relative ineffectiveness of adjuvant treatment modal-
ities and the lack of adequate parameters for clinical
follow-up.
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