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Multiple Relapses of Parathyroid Carcinoma
with Severe Systemic Complications - Case
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Abstract

Parathyroid carcinoma is an exceptionally uncommon endocrine neoplasm, accounting for less than 1% of parathy-
roid tumours and also a rare cause of primary hyperparathyroidism. Although this malignant lesion is usually slowly
progressive, it is frequently associated with local recurrences and also with metastases involving the local lymph
nodes or distant sites.

We present a 59-year-old male patient who developed a parathyroid carcinoma metastasis involving the anterior
mediastinal lymph nodes and thymus remnants,

3 years after the primary tumour was identified and treated by surgical excision followed by chemo and ra-
diotherapy. The patient presented with severe, symptomatic hyperparathyroidism and a gamma scan revealed in-
creased uptake hyperfixation in the paratracheal lymph nodes. A lymphadenectomy was performed and the gross
examination of the specimen showed a pinkish — white, firm, poorly circumscribed mass. The microscopic exam-
ination revealed an epithelial proliferation with a predominantly nodular/solid growth pattern, composed of cells
exhibiting moderate nuclear pleomorphism, prominent nucleoli and high mitotic activity, involving two lymph nodes
and thymus remnants. Upon immunohistochemical analysis, the proliferation showed positive staining for GATA 3,
as well as a high Ki 67 index, whereas TTF 1 and thyroglobulin were negative in the tumour cells. Thus, the diagnosis
of metastatic parathyroid carcinoma was established.

The aim of this paper is to gain further knowledge about the histopathological and immunohistochemical fea-
tures, as well as about the clinical behaviour of parathyroid malignant lesions, especially considering their rarity.
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INTRODUCTION

Parathyroid carcinoma is an exceptionally rare neo-
plasm, accounting for less than 1 % of all cases of pri-
mary parathyroid tumours (1). It is considered that this
particular malignant epithelial lesion usually has an
indolent behaviour with a relatively slowly progressive
evolution™?.

'The clinical features of parathyroid carcinoma are
usually dominated by the signs and symptoms of the el-
evated secretion of parathormone and its direct effects .

The histopathologic diagnosis of parathyroid carci-
noma is challenging mainly because of the difficulty of
identifying criteria of malignancy upon conventional
microscopic examination and it should only be estab-
lished based on clear evidence of invasive behaviour in-
volving surrounding structures or if there is evidence of
metastases™. However, metastases can, in exceptionally
rare occasions, prove to be primary carcinomas devel-
oped on ectopic glandular parathyroid tissue’**.

'The diagnosis of malignant lesions of the parathy-
roid gland is particularly challenging and implies his-
topathological examination and immunohistochemical
study, but also a thorough monitoring of the clinical
evolution of the disease®**.

MATERIALS AND METHODS

Our patient presented to the Emergency Universi-
ty Hospital in Bucharest, where laboratory tests and
Technetium 99 scintigraphy revealed hyperfixation in
the paratracheal lymph nodes, for which he underwent
a surgical procedure of lymphadenectomy. The speci-
men was submitted to our Pathology department. The
samples were fixed with 10% neutrally buftered for-
malin and then processed by conventional histopatho-
logical methods, using paraffin embedding, sectioning
and Hematoxylin-Eosin (HE) staining. Afterwards,
the sections were deparaffinized in toluene and alcohol
and then washed in PBS (phosfate saline buffer), incu-
bated with normal serum, then incubated with primary
antibody overnight. Later, washing in carbonate buffer
and development in 3.3’-diaminobenzidine hydrochlo-
ride/hydrogen peroxide and nuclear counterstain with
Meyer’s Hematoxylin was performed. The immunohis-
tochemical markers that we used were Parathormone,

GATA 3, Ki 67, Thyroglobulin and TTF1.

CASE REPORT

We report the case of a 59-year-old male with no fa-
milial history of malignancies. He was firstly admitted
in 2018 in a neurology department with complaints of
lower back and pelvic pain. An MRI investigation was
performed, revealing two heterogenous lesions located
in the left iliac wing. Other relevant findings were ele-
vated calcium and PTH levels, renal microlithiasis and
multiple foci of osteitis fibrosa cystica. Subsequently, a
gamma scan was performed and it showed a hyperfix-
ating nodule in the anterior cervical region, suggesting
the presence of a parathyroid adenoma. Surgery was
performed and the histopathological examination of
the nodule led to the diagnosis of parathyroid micro-
carcinoma, sustained by the evidence of vascular inva-
sion, areas of hemorrhage and necrosis and by ancillary
studies indicating a Ki67 proliferation index of 55%;
malignant cells in close contact with the surgical re-
section margin were identified. Postoperative follow-up
revealed persisting elevated levels of PTH and calcium
and in 2019 a more radical intervention was carried out.
'The surgical specimen comprised the left thyroid lobe,
the remaining left parathyroid gland, the tumoral bed
of the previous lesion and local lymph nodes. The his-
topathology report established the diagnosis of recur-
rent parathyroid carcinoma with foci of haemorrhage,
necrosis, massively infiltrating the left thyroid lobe, the
surrounding skeletal muscles and adipose tissue. 15
out of 21 lymph nodes that were examined proved to
have carcinomatous cells, some of them even exhibiting
capsular effraction. Moreover, the surgical margins of
the specimen presented evidence of tumoral invasion,
so another intervention was performed. The excision of
the remaining right tyroid lobe, of one of the right par-
athyroid glands and a thorough dissection of the anteri-
or cervical region were later carried out, thus achieving
the radicality of the surgical procedure. This last speci-
men revealed the same diagnosis, along with numerous
lymph node metastases in the prethyroid and subthy-
roid regions (15 out of 21 examined), as well as soft tis-
sue invasion. A few months later during the same year,
the patient was admitted in the orthopaedics depart-
ment for a right femur diaphysis fracture for which he
has undergone an intramedullary osteosynthesis with
gamma nail. The radiology investigations accomplished
on this occasion revealed a mass at the site of the frac-
ture which was biopsied, revealing a reparative process
without any malignant elements. Imunohistochemical

staining for AE1/AE3 was negative on these frag-
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ments. The patient was then admitted in the oncology
department in order to initiate the adjuvant treatment
with chemo- and radiotherapy. In 2021, another gam-
ma scan was performed, this time identifying a hyper-
fixating lesion located in the right paratracheal region,
which was then excised and examined. Upon micro-
scopic examination, massive carcinomatous invasion of
two lymph nodes and of thymus remnants was iden-
tified. Subsequent imunohistochemical investigation
of this mass revealed positivity for GATA-3, synapto-
physin and chromogranin, as well as negative results for
PTH, TTF-1 and PAXS8. The value of the Ki-67 index
was 30%. Thus, by correlating the history of the patient
with the microscopic appearance and with the ancillary
studies that were performed, the diagnosis of metastat-
ic parathyroid carcinoma was established. Within one
month after surgery, high blood alkaline phosphatase
levels were identified in our patient, raising suspicion
for distant metastases.

DISCUSSION

Carcinoma of the parathyroid gland is an outstandingly
rare endocrine neoplasm™**. However, there has been
observed an increase in its incidence in the last decades,
partly because of the evolution of criteria required for
diagnosis and because of an improved screening, but
also because of a real increase in the occurrence of the
disease® °.An increased incidence of parathyroid car-
cinoma has been observed in patients diagnosed with
the hyperparathyroidism-jaw tumour syndrome and a
strong association with familial isolated hyperparath-
yroidism has been noted*>. Moreover, there are sev-
eral case reports about malignant epithelial tumours
of the parathyroid gland affecting patients diagnosed
with multiple endocrine neoplasia type 1 (MENT1) or
2 (MEN 2)°. The mean age of patients at the time of
the diagnosis is 56 years and the male-to-female ratio
is roughly 1:1°¢7, Although the data upon etiology of
sporadic parathyroid carcinoma is scarce, particularly
due to the rarity of this neoplasm, a genetic involve-
ment has been documented for some of the familial
forms of the disease, as well as for some small series of
cases with sporadic occurrence™®’.

'This malignancy has a highly variable clinical pres-
entation, but most of the signs and symptoms occur as
result of elevated levels of PTH and subsequent hy-
percalcaemia, ranging from mild muscular or digestive
problems to life-threatening conditions such as pancre-

atitis or cardiac arrhythmias "%. Upon admission, many
patients show anaemia, signs of chronic kidney disease,
some degree of nephrolithiasis and even acute kidney
injury®”®. Another frequent finding in these patients is
bone disease, consisting of lesions such as osteitis fibro-
sa cystica, resorbtion of the subperiostal bone tissue, os-
teoporosis, with the latter often leading to fractures *%.
Other commonly encountered signs and symptoms are
weakness, nausea, vomiting, anorexia, fatigue, polyuria,
polydipsia®’. Some other clinical findings, such as a pal-
pable mass in the neck or paralysis of the recurrent la-
ryngeal nerve, are highly suggestive of parathyroid car-
cinoma, provided they accompany the clinical setting of
hyperparathyroidism, which can also be encountered in
parathyroid adenomas #*'°. In our patient’s case, severe
signs and symptoms related to hyperparathyroidism
were noted and they especially consisted of renal and
osseous lesions. In this particular situation, the good
knowledge of the patient’s history of recurrent para-
thyroid neoplasm was crucial in establishing the right
diagnosis and adequate treatment.

Even thoughacteristics and genetic features of par-
athyroid carcinoma are various and this diagnosis is
frequently challenging, requiring ancillary studies and
a diligent correlation with the clinical course of the dis-
ease %1, Moreover, there is a considerable interobserver
variability when it comes to differentiating parathyroid
adenomas from carcinomas*'"2. As a result, this type
of endocrine neoplasm is prone to be misdiagnosed as a
parathyroid adenoma>*!?. On the other hand, a small
proportion of the lesions initially diagnosed as carcino-
mas had a truly malignant behaviour on follow-up'®*12,
Despite the fact that there are a host of criteria that
have been used for differential diagnosis, such as ,the
triad” composed of macronucleoli, areas of tumour ne-
crosis and more than 5 mitoses/50 HPF, as well as the
assessment of capsular or angiolymphatic invasion, the
unequivocal histopathological diagnosis of parathyroid
carcinoma is often established only when recurrent or
metastatic lesions occur %2, Furthermore, immuno-
histochemical study of primary parathyroid neoplasms
may not provide specific data about the malignant na-
ture of the lesion, nor predict the outcome of the dis-
ease. In some cases, metastases can be identified at the
moment of diagnosis, as their presence is often required
for establishing the malignant behaviour of a primary
epithelial tumour of the parathyroid gland®'®". How-
ever, there are patients who develop secondary lesions
several years after they are diagnosed and treated ® 'This
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particular malignant epithelial proliferation usually
spreads by means of local extension or lympho-vascular
dissemination, most commonly to cervical or medias-
tinal lymph nodes, as identified in our patient’s case.
Metastatic disease should mostly be investigated using
gamma scan, followed by surgical excision or biopsy,
with histopathological examination of the specimen*.

An overwhelming majority of these tumours are
functional, meaning that the elevated levels of PTH
that are produced will be responsible for the clinical pic-
ture that accompanies this lesion®®'*. Although PTH
is also elevated in parathyroid adenomas, its values are
usually only slightly elevated and have a minimal clin-
ical impact'*®. Therefore, PTH levels have a vital role
in the context of parathyroid tumours, either benign or
malignant, starting from the suspicion of a parathyroid
lesion and going all the way to the post-therapeutic fol-
low-up. However, there is a small subset of non-func-
tioning tumours, which have been shown to display a
more aggressive behaviour. In our patient’s case, both
the primary tumour and the later recurrent and met-
astatic lesions were associated with symptomatic hy-
perparathyroidism, facilitating the identification of the
tumour and a proper post-operative monitoring of the
disease"®%.

These lesions can have a variable macroscopic ap-
pearance, but they usually are large, poorly circum-
scribed masses with lobular appearance, weighing up
to 50 grams. They tend to adhere to the surrounding
tissues and are firm and pink-tan on cross section®*%1,

These tumors are variably cellular and often exhib-
it thick fibrous bands, which are responsible for the
lobular appearance of the lesion''*%. The malignant
proliferation is mostly composed of chief cells of inter-
mediate size with a predominantly solid or trabecular
growth pattern and with round or ovoid hiperchromat-
ic nuclei®***. Oncocytes, spindle cells or clear cells tend
to be found more rarely'>!”. Pleomorphism and mitot-
ic figures are usually encountered in a variable degree,
but they are of little help in differentiating a malignant
lesion from an adenoma®'*'. Atypical mitoses are a
strong indicator of malignancy'®". Ki-67 has also been
used in this differential diagnosis, but it has a weak
diagnostic value in equivocal cases'. A triad com-
prised of macronucleoli, areas of tumour necrosis and
more than 5 mitoses/50 HPF has been proved to be
effective in predicting the aggressive behaviour of these
tumours®. Some of the positive stains for parathyroid
carcinomas are PTH (usually being less expressed than

in adenomas), GATA3, CAMS5.2, synaptophysin and
chromogranin®?!.

One of the peculiarities of our patient was that al-
though the primary lesion has proven to be positive
for the PTH staining, the mediastinal mass that was
discovered upon follow-up imaging turned out to be
negative for this staining, which is an exceptional rare
finding. As a result, the diagnosis has proven to be a
lot more challenging than expected and therefore the
history of the patient, as well as the ancillary studies
performed were of great value in certifying the final di-
agnosis. To begin with, the main differential diagnosis
which had to be considered was an atypical parathyroid
adenoma developed on ectopic parathyroid tissue in the
mediastinum. GATA 3 marker is considered very useful
in the study of metastatic tumours®*"*. Identifying the
expression of this marker in metastatic endocrine neo-
plasms usually favours their parathyroid origin as part
of a panel which must also include Ki 67 proliferation
index®*"*2. To go on, special stains for pulmonary and
thyroid tissue are helpful in excluding these frequent
origins of malignant mediastinal proliferations®'**. In
our patient’s case, intense nuclear GATA-3 staining in
the tumour cells was noted and Ki 67 index was posi-
tive in 30 % of the tumour cells, highly suggesting the
parathyroid origin of the lesion. Later, chromogranin
and synaptophysin staining was performed and intense
expression was noted. TTF-1 and PAX-8 negativity
ruled out the pulmonary or thyroid origin of the tu-
mour. Consequently, the diagnosis of metastatic para-
thyroid carcinoma was established.

Considering all these aspects, we emphasize the im-
portance of an adequate collaboration between depart-
ments, both clinical and paraclinical, as it provides the
best possible care for patients. We also underline the
importance of a thorough medical history and a rigor-
ous follow-up, especially for lesions with an uncertain
or unpredictable malignant potential. The mainstay of
treatment is aggressive local resection, for primary, re-
lapsing or metastatic tumours. Medical management of
inoperable disease is aimed at reducing the life-threat-
ening hypercalcaemia using calcimimetics such as
Cinacalcet and has proved to be relatively effective.
Chemotherapy has also proved to effective, but with
limited evidence.

CONCLUSION

'The diagnosis and treatment of malignant parathyroid
lesions can be challenging, especially considering their
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unusual histopathological aspect and their various clin-
ical presentation, as well as their rarity/uncommonness.
Although such endocrine neoplasms represent excep-
tional clinical findings, the positive and differential
diagnosis should be correctly established, as surgical
treatment and oncological treatment can prolong the
patient’s survival and alleviate the symptoms.

Compliance with ethics requirements: The authors
declare no conflict of interest regarding this article. The
authors declare that all the procedures and experiments
of this study respect the ethical standards in the Hel-
sinki Declaration of 1975, as revised in 2008(5) and the
national law. Informed consent was obtained from the
patient described in the clinical case and his parents.

Figure 1. Metastatic parathyroid
carcinoma involving mediastinal lymph
nodes. Up left, up right and down left
panels: Malignant epithelial proliferation
composed of atypical intermediate-sized
cells, predominantly exhibiting a solid
growth pattern, with no evidence of
vascular or perineural invasion, HE 10 X,
HE, 20 X; Downright panel: Moderately
pleomorphic nuclei and atypical mitotic
figures HE, 40X.

Figure 2. Up left panel: Intense

nuclear positivity of GATA 3 marker
within tumour cells; Up right panel:
Negative PTH immunostaining within
tumour cells; Down left panel: Positive
cytoplasmic synaptophysin stain;
Downright panel: Expression of Ki 67
proliferation index in 30 % of the tumour
cells.
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