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Parathyroid carcinoma (PC) is a very rare endocrine tumour,
usually characterized by symptoms such as a neck mass, dysphonia, se-
vere hypercalcemia exceeding 140 mg/L and elevated serum parathy-
roid hormone levels, even more than 5 times the upper limit of normal.
Non-functioning parathyroid cancer is extremely rare and, in this ca-
se, its pre-operative diagnosis is often difficult.

A 54-year old female patient, referring dysphagia and dysphonia,

underwent neck ultrasound and neck CT. A left thyroid nodule, pro-
bably cystic, was found. It presented caudal extent on anterior media-
stinum causing compression of the left lateral wall of the trachea. The
preoperative calcemia was into the normal range.

The patient underwent left thyroid lobectomy. Histological exam
showed a cystic lesion, immunobistochemically originating from pa-
rathyroid that oriented for carcinoma. The 18 months follow-up did
not show a residual-recurrent disease.

The parathyroid origin of a neck lesion could not be suspected befo-
re surgery when specific laboratory tests are not available and clinical
effects of hyperparathyroidism syndrome are not present. Histological
features are not always sufficient for the differential diagnosis between
the parathyroid adenoma and carcinoma. The immunohistochemistry
is an useful tool that can aid to reach the definite diagnosis.
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Background

Parathyroid carcinoma (PC) is a very rare endocri-
ne malignancy. It represents 0.005% of all cancers and
less than 1% of cases of PHPT in the United States. It
affects men and women equally, and its management and
outcome are still debated (1, 2). It is a potentially lethal
disease of the parathyroid glands, usually functioning,
causing severe primary hyperparathyroidism, with high
serum calcium and parathyroid hormone (PTH) levels
(3, 4). Non-functioning PC, presenting with PTH within
the normal range is considered rare (5, 6), although its
frequency seems to be of 10-25% (3, 4, 7, 8).
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In broad terms, the parathyroid tumours are classi-
fied as either parathyroid adenoma (PA) or aggressive pa-
rathyroid tumours (APA or PC). The sex distribution is
significantly different between the classical PA and the
APA groups; there are more females in the classical PA
group, whereas there are more males in the APA group
(3). Serum Ca levels are significantly higher in the PC
group (1). The aetiology of PC remains unknown, but
patients with a family history of hyperparathyroidism or
a personal history of neck irradiation seem to be at in-
creased risk of developing this disease (6, 9). The clini-
cal presentation of parathyroid carcinoma is an overlap
with that of PA, in fact the diagnosis is rarely made preo-
peratively. The pre-operative diagnosis of PC is often diffi-
cult also because available literature data are not ho-
mogenous and there is not a common operative guide-
line. The final diagnosis is made according to histo-
pathological exam (5). Several signs are suggestive of car-
cinoma, such as a neck mass, dysphonia, severe hyper-
calcemia exceeding 140 mg/L and elevated serum pa-
rathyroid hormone levels, usually more than 5 times the
upper limit of normal (7).

The presentation with classic symptoms of benign pri-
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mary hyperparathyroidism occurs less often, and the dia-
gnosis of normocalcemic hyperparathyroidism has be-
come more common (8).

Although the association of parathyroid and thyroid
disorders is quite common, the coexistence of parathy-
roid carcinoma and thyroid disease is rare (10). Con-
cerning the cystic thyroid nodule, it is often associated
with very mild manifestations. Its diagnosis is based on
FNAB, but any degeneration that can be found, makes
its evaluation more difficult. Large nodules with cystic
degeneration also have higher probability of mali-
gnancy; thus, non-diagnostic specimens from such no-
dules most likely result in failure or delay of diagnosis
of thyroid malignancy (10). Nodule volume neither si-
gnificantly alters the sampling number necessary for achie-

ving specimen adequacy nor affects the total time required
for US-guided thyroid FNAB (11, 12).

Case report

A 54-year old female patient was referred to our de-
partment complaining dysphagia and dysphonia. The
neck ultrasound showed a 4.5 cm left thyroid cystic no-
dule, with regular margin, associated to an unexplained
ipsi-lateral vocal fold paralysis showed from the ap-
pearance of hoarseness. Thyroid functional tests, serum
calcium and plasma PTH were into the normal range.
A neck CT was also performed, which showed, on the
left side, a nodular lesion, apparently originating from
the thyroid lobe, with homogeneous density (36 UH)
0f 4.6 x 4.8 cm, which compresses the thyroid lobe, pre-
sents caudal extension on anterior mediastinum and cau-
ses compression of the left lateral wall of the trachea. A
thyroid cystic nodule was diagnosed and a fine-needle
aspiration biopsy (FNAB) was then performed twice,
which showed a cellular pattern characterized by scar-
city of thyrocytes [Bethesda 1 according to Bethesda sy-
stem for reporting thyroid cytopathology, or TIR 1-C
according to the Italian cytological classification (13) in
both samplings]. A left conventional thyroid lobectomy
was then programmed, the recurrent laryngeal nerve was
not involved in the cystic mass and the superior pa-
rathyroid gland was found in the typical site; on the con-
trary, the inferior parathyroid gland was not found in
the usual site. Gross examination showed a multi-cy-
stic lesion, measuring 6 cm in maximum diameter, that
involved the entire left lobe of thyroid gland. Micro-
scopically, the cystic spaces were lined by several layers
of small monomorphic polygonal cells, with clear cy-
toplasm, round nuclei, and mild atypia (Figure 1 a, b).
These cells formed irregular solid nests within the fibrous
wall. The cystic spaces showed thick fibrous walls with
fibrous septa. The morphological and immunohisto-
chemical features (chromogranin A+, HBME1+, TTF1,
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thyroglobulin-, calcitonin-) (Figure 1 ¢, d, h, i, j, k) were
consistent with parathyroid cells, more likely chief cel-
Is. The infiltrative growth pattern within the fibrous wal-
Is, together with the immunohistochemical positivity
for Galectin 3, Cyclin D1 (Figure 1 e, f) and Ki67 (ac-
counting for 7% of neoplastic cells), the loss of MDM2
(Figure 1 g), suggest a potentially malignant behaviour
(14-16).

Thus, the overall histopathologic features were con-
sistent with an intrathyroid cystic parathyroid carcino-
ma and make the worthy framework of close follow-up.

Postoperative serum calcium and phosphate levels
were within the normal range. The genetic screening for
the CDC73 mutation (jaw tumor syndrome) was also
performed owing to the cystic character of the mass, and
it resulted negative. One year after surgery, serum cal-
cium and PTH were near the normal range (respectively
9.2 mg/dl and 71 pg/ml) and a neck scintigraphy and
total body computed tomography scan were negative for
local and metastatic disease (Figures 2, 3).

Discussion

Parathyroid carcinoma usually appears with severe hy-
percalcemia, and elevated serum PTH level and frequently
presents a neck mass that in the non-functioning variants
may be an isolated sign. It can be associated to jaw-tu-
mour syndrome, a rare autosomal disease in which a loss
of parafibromin expression, as a consequence of inacti-
vating germ-line mutations of HRPT?2 gene, is obser-
ved (17, 18). The treatment of choice of the PC is sur-
gical. An “en bloc” resection of the primary mass and sur-
rounding tissues involved (adherent or infiltrated) is the
widely accepted surgical option. The prognosis depends
on the complete resection of the tumour: if the margins
of resection are free of neoplastic tissue it is probable to
obtain a good prognosis (5-7, 19-20).

e non-functioning PC is even more rare. The fir-
st description dates back to 1909, two more cases were
published during the early XX century and, to our know-
ledge, only 32 more cases have been described up to now
(21, 22). In accordance with these cases, the early dia-
gnosis is difficult because of the lack of signs of hyper-
parathyroidism. Moreover, the absence of hypercalcemia
do not lead to a PTH preoperative dosage, so just a few
preoperative information are available on this subject.
The sign mainly noticed seems to be the neck mass, even
ulcerated, dysphagia and hoarseness (19, 20, 23, 24). The
mechanisms involved in the non-secretory behaviour are
not completely clarified. The accumulation of secretory
granules, described in some cases (9) takes up the im-
paired hormone secretion. A hormone synthesis failu-
re is indicated from a reduced mitochondrial rough en-
doplasmic reticulum in association wit reduced Golgi ap-
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paratus and secretory granules (30). A production of an
inactive hormone, or its intermittent production can be
supposed with the finding of mRNA coding for a PTH
precursor (25). No data concerning the grading and the
staging of the disease are actually available.

The only classification criteria are those proposed by
Schulte et al., in which the cut-off between low-risk and
high-risk cancers is defined from the lymph node me-
tastases and the involvement of the major anatomical neck
structures, such as trachea, oesophagus and major neck

vessels (26). Although several diagnostic exams have been
proposed for the diagnosis of the PC, neck ultrasound
is the most reliable for the initial diagnosis. This is a cost
saving exam, non-invasive and sensitive. The principal
limitation is the intrathyroidal gland (27, 28). The dia-
gnostic value of CT and Magnetic Resonance is inferior
to that of ultrasound (9). The role of the FNAB is still
debated. In fact, the results of the cytology are often si-
milar in parathyroid and thyroid lesions; moreover, the
parathyroid tumours have not always specific signs (3).
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Figure 2 - Neck scintigraphy one year after surgery.

A cell spreading along the biopsy tract has also been de-
scribed (29).

This is a rare case of non-functioning cystic pa-
rathyroid cancer misdiagnosed prior to surgery as a cy-
stic thyroid nodule. FNAB failed to distinguish the pa-
rathyroid tumour from a benign thyroid nodule because
at FNAB the inadequacy in identifying the cellular pat-
tern could be caused by sampling error or sample pro-
cessing (5, 6). A sample properly crawled, and colorful
set that contains at least six groups consist of 10 well-
preserved epithelial cells is considered appropriate.
Fluid and foamy degenerating cells, erythrocytes, areas
of necrosis, macrophages and hemosiderin embedding
thyrocytes in insufficient quantities may confuse the dia-
gnosis of a specific pattern. These findings define a TIR
1C scoresheet, in which no cells (thyreocytes nor pa-
rathyreocytes) were found. The cystic shape and the in-
trathyroidal location of the focal lesion led us to
perform a FNAB that resulted non-conclusive. On the
other hand, we think that the lack of knowledge direc-
ting towards a parathyroid origin leads to a FNAB for
evaluating this neck mass (11, 30-32). In the absence of
hypercalcemia, the pre-operative parathyroid origin of
the neck lump cannot be established. Moreover, at hi-
stological level, the differential diagnosis among pa-
rathyroid proliferative lesions, in particular between ade-
noma and carcinoma, is challenging. Histological fea-
tures are not always enough for the differential diagno-
sis. The issue is more complicated in parathyroid cystic
lesions. Some immunohistochemical features can aid to
solve this diagnostic issue and several markers have been
evaluated to further improve the diagnostic accuracy of
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Figure 3 - Total computed tomography one year after surgery.

a non-functioning parathyroid cyst (3, 5, 8, 24, 33-39).

Parathyroid cysts are more common in women, usual-
ly arising from the lower glands but can be located in the
upper region of the neck or in the mediastinum (40-42).

About the 10% of parathyroid cysts that are associated
with hypercalcaemia (functioning cysts) demonstrate a
male preponderance and invariably contain elevated C-
terminal PTH (C-PTH) levels (43).

The diagnosis of non-functioning parathyroid cyst is
often difficult, often being misdiagnosed as thyroid patho-
logy and the final diagnosis is made during surgery con-
firmed by histopathological examination (44).

The symptoms of nonfunctioning cysts are limited
to those caused by compression of neighbouring struc-
tures whereas the problems associated with functioning
cysts are related to excessive secretion of PTH and sub-
sequent hyperparathyroidism and hypercalcaemia (45-

Hughes et al. showed that T1-201-Tc-99m perte-
chnetate subtraction scintigraphy, CT, and US were una-
ble to distinguish parathyroid cysts from thyroid nodules
and failed to demonstrate the exact origin of cystic neck
masses (48).

Despite the ability to detect parathyroid cysts preo-
peratively, many parathyroid cysts are only diagnosed po-
stoperatively. For those identified preoperatively, treat-
ment can be controversial. Although rare, two cases of
parathyroid cyst carcinoma have been reported in the li-
terature. Both of these cases have arisen in functioning
cysts, with no report of carcinoma in nonfunctioning cy-
sts (55, 56).

The surgical treatment of PC, especially for the non-
functioning variant, is still controversial although the re-
section of the carcinoma “en bloc” with the involved
structures and a lymph node dissection only if its in-
volvement is clarified, seems a reasonable behaviour (5,
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53, 54). Long-term follow-up and information on
mortality are not available, but the advanced stage of the
PC at diagnosis likely predict a poor prognosis, worse
than that of patients with classical hypercalcemic PC (2,
7, 9, 49-53). In the present case, we preferred to
perform a thyroid lobectomy because of the pre-existent
ipsi-lateral vocal fold paralysis and for taking the op-
portunity of avoiding the possible sequelae and com-
plications of the total thyroidectomy (57-59). An emo-
static agent (gelatin-thrombin matrix) was used with the
aim of preventing postoperative emorrhage (60, 61). As
a preoperative diagnosis was not available, we did not
use an intraoperative diagnostic tool for reducing the risk
of residual parathyroid disease (59, 62, 63). The gene-
tic screening for the mutation of the CDC73 gene,
although negative, was justified according to the indi-
cations in the presence of a cystic lesion of a parathyroid

gland (64).

Conclusion

Parathyroid carcinoma is a rare endocrine tumour;
its association with thyroid disease is not frequent and
no reliable predictive markers are available.

Often, the parathyroid nature of a neck lesion
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