Case Report

Parathyroid Carcinoma in Tertiary Referral Centre: A 12-
Year Case Series

Napas Tanamai MD*

1 Center of Excellence in Otolaryngology Head and Neck Surgery, College of Medicine, Rajavithi Hospital, Rangsit University, Bangkok, Thailand

Background: Parathyroid carcinoma (PC) is a rare malignancy that is difficult to diagnose preoperatively, and when it is suspected from clinical
features and laboratory results, en-bloc resection is performed.

Objective: To retrospectively review the prevalence, clinical presentations, laboratory findings, management modalities, and treatment outcomes
of PC cases in the present study tertiary referral hospital.

Materials and Methods: Patients with PC that attended the present center between 2008 and 2019 were included. Demographic data, clinical
presentations, preoperative laboratory results, management, and outcomes were retrospectively reviewed.

Results: Ten of 102 cases (9.8%) of the primary hyperparathyroidism were diagnosed as PC. Five were male (50%), and the mean age at diagnosis
was 47.90+15.50 years. All PC patients presented with renal or bony manifestations, and five out of nine (45.5%) had palpable neck mass. Mean
preoperative parathyroid hormone and serum calcium were 1,688.56+858.84 pg/mL and 15.30+3.27 mg/dL, respectively. In eight of these PC cases
(80%), en-bloc resection was performed, and six patients underwent postoperative radiation treatment. Two patients died due to uncontrolled
hypercalcemia with distant metastasis at 5.5- and 8-years after diagnosis.

Conclusion: The prevalence of PC among primary hyperparathyroidism is as high in Thailand as in other Asian countries. En-bloc resection
is performed when clinical presentations and laboratory results are suggestive of PC. Postoperative radiation is considered in selected cases.
Intractable hypercalcemia is the main cause of death.
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Parathyroid carcinoma (PC) is a rare endocrine
malignancy that accounts for 0.005%" of all cancers
and 0.5% to 5% of primary hyperparathyroidism®?. It
can occur as a part of multiple endocrine tumor type |
(MENT1) or hyperparathyroidism-jaw tumor (HPT-JT)
syndrome that caused by a mutation of the HRPT2
gene, which is found approximately 67% inactive in
sporadic PC®. Gender distribution is fairly equal®'",
and the most common age of diagnosis is in the fifth
decade of life®!!-13),

Most cases of PC involve excessive secretion
of the parathyroid hormone (PTH), and present
with the symptoms of hypercalcemia, which include
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nausea, vomiting, constipation, lethargy, fatigue,
mood disturbance, weight loss, and bone and renal
involvement. It is difficult to diagnose carcinoma
of the parathyroid preoperatively®® because its
manifestations are similar to those of parathyroid
adenoma or hyperplasia. Diagnosis is usually made
after permanent pathologic results are obtained.
Some researchers in the literature have proposed that
markedly elevated PTH levels at three to 10 times
above upper normal limits, profound hypercalcemia
of 14 or more mg/dL, and palpable neck mass may
predict of PCU0-13),

Suspicion of PC at the initial evaluation helps
to decide the extent of surgery. En-bloc resection
of parathyroid tumors is currently recommended
for cure including ipsilateral thyroidectomy and
removal of surrounding involved tissue with
grossly free margins®!'*!?. Postoperative PTH and
serum calcium levels are monitored to confirm that
all hyperfunctioning parathyroid tissue has been
removed.

The role of radiotherapy remains inconclusive
because of the small number of cases of PC and it
is considered not to be radiosensitive'*'®. Some
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studies have suggested that postoperative radiation
may reduce locoregional recurrence and improve
disease-free survival'*29,

Local recurrence and uncontrolled hypercalcemia
are the main causes of mortality in PC. The 5-year
and 10-year overall survival rates have been
found to vary from 78% to 82% and 60% to 65%,
respectively(!321-23),

In the current retrospective study, the authors
reviewed the prevalence of parathyroid cancer,
its clinical presentations, laboratory findings,
management modalities, and treatment outcomes in
the present study tertiary referral hospital.

Materials and Methods

The authors included all patients that presented
with primary hyperparathyroidism at the Center
of Excellence in Otolaryngology Head and Neck
Surgery, Rajavithi Hospital, Thailand between
January 2008 and December 2019. Patients with
histopathological diagnosis of PC were included in
the present study series. The demographic data, brief
clinical presentations, preoperative laboratory results,
management, and outcomes were retrospectively
reviewed. The study was approved by the Ethics
Committee of Rajavithi Hospital (No.169/2563).
The patients were informed about the study and
data collection, and they signed the consent forms.
The study was registered in the Thai Clinical
Trial Registry and the identification number was
TCTR20201223002. The present case series has been
reported in the line with PROCESS Guideline.

Results

The authors enrolled 102 patients with primary
hyperparathyroidism, 10 of whom (9.8%) were
diagnosed with PC postoperatively from the
pathological results. Of these, five (50.0%) were male,
and their mean age at diagnosis was 47.90+15.50
years with a median of 53 years and a range of 15 to
63 years (Table 1).

Clinical presentations suggested the symptoms
of hypercalcemia such as nausea and vomiting,
fatigue, constipation, pancreatitis, renal calculi, and
bone pain. Three had pathological fracture, four had
renal impairment, and five had palpable neck mass
(45.5%). Preoperative intact PTH levels were very
high, with most exceeding a thousand, and just two
below that level (776 and 469 pg/mL), with a mean of
1,688.56+858.84 pg/mL and a range of 469 to 2,913.
The mean serum calcium level was 15.30+3.27 mg/
dL with a range of 11.4 to 22 mg/dL. The laboratory
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results are shown in Table 1 (one patient’s data were
missing).

Most patients (80.0%) underwent en-bloc
resection with ipsilateral thyroidectomy and central
neck dissection, while one had parathyroidectomy,
and another underwent parathyroidectomy with
ipsilateral thyroidectomy. Six patients received
postoperative radiotherapy (60.0%), and one also
received chemotherapy due to lung and bone
metastasis with persistent hypercalcemia (Table 1).

Patients were followed up until 2019. The mean
period of follow-up was 9.9 years with a range of three
to 18 years, and most (80.0%) were still alive at the end
of the period without recurrent hyperparathyroidism.
However, two died from intractable hypercalcemia
with local recurrence and distant metastasis (Table 1).

Patient no.5 had recurrent hyperparathyroidism
from lung metastasis two years after en-bloc resection,
followed by postoperative radiation due to positive
margin, and she underwent right lower lung lobectomy.
Two years later, she had recurrent hypercalcemia, and
complete thyroidectomy was performed with central
neck dissection, but hyperparathyroidism persisted.
PET scan was done and showed positive result at the
midline and right side of the neck. The patient refused
further operative treatment, and she subsequently
passed away due to intractable hypercalcemia 5.5
years after diagnosis.

Patient no.6 underwent en-bloc resection because
of suspicion of parathyroid cancer preoperatively,
but the final pathologic result was reviewed with
pathologist, and confirmed parathyroid adenoma size
2.5 centimeters without characteristic of carcinoma
in the specimen, he had hypoparathyroidism and
hypocalcemia postoperatively. Two years later, he
developed hyperparathyroidism, and MIBI scan and
neck ultrasound revealed uptake lateral to the right
side of the thyroid, size 0.75%0.75 centimeters. Right
thyroidectomy with paratracheal dissection was
performed, and as the pathological report revealed
PC with infiltrative subcutaneous tissue, he received
postoperative radiation. After the second surgery,
he had persistent hypercalcemia with progressively
higher PTH levels, MIBI scan did not show any
uptake in the following year, and two years later,
another MIBI scan showed no uptake at thyroid bed
but increased uptake at the left shoulder and right
hemithorax. He was found to have bilateral multiple
pulmonary nodules in a chest computed tomography
(CT) scan, and chemotherapy was administered.
This was not effective, and he died from intractable
hypercalcemia due to lung and bone metastasis eight
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Table 1. Demographic data, clinical presentations, preoperative laboratory results, management, duration of follow-up and status of 10 patients who were diagnosed with parathyroid cancer
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limits. In the present series, most patients had PTH
more than 10 times higher. This was in line with the
findings of Shulte et al®” in which mean PTH was
11.6+12.5 times higher than normal upper limits, and
Xue et al® in which a median PTH of 1,622.5 pg/mL
with a range of 200 to 3,251 was found. While mean
serum calcium level was 15.30+3.27 mg/dL, this was
similar to the levels in other studies that found levels
between 14.03 and 19.8 mg/dL(1%1227,

Preoperative diagnosis of PC is challenging
because there are no definite parameters to differentiate
it from benign parathyroid lesions, which are usually
impalpable neck mass, intact PTH level at two to
three times more than upper normal limit, and serum
calcium level at just above upper normal limit™!1®),
Furthermore, fine needle aspiration for cytology is not
advised because it cannot evaluate capsular invasion
of the tumor, and there is a risk of tumor seeding in
the needle tract. PTH levels of more than 560 pg/mL,
serum calcium levels of over 12.5 mg/dL and large
parathyroid volume above 2.55 centimeters have been
flagged as suggestive of PC®?, with a sensitivity of
73.7% and specificity of 75.6%. A Korean series
concluded that tumor size of more than 3 centimeters
and serum alkaline phosphatase above 285 IU/L,
may be the predictors of PC, with sensitivity of
90.1% and 83.3% and specificity of 92.1% and 97%,
respectively®.

In the present study, the authors suspected
PC when the patient had very high PTH of more
than a thousand, symptomatic high serum calcium,
and palpable neck mass. In these circumstances,
the authors decided to perform oncologic en-bloc
resection. This was similar to the decisions made in
several other studies!''#222% Intraoperative finding of
tumor invasion also prompted the surgeon to perform
oncologic resection, even if preoperative parameters
did not indicate parathyroid cancer.

Performing en-bloc resection of parathyroid
tumor, and ipsilateral thyroidectomy with paratracheal
lymph node dissection while avoiding tumor rupture
and spillage in the surgical field form the mainstay
management for cure. Schulte and Talat®” found that
en-bloc resection with clear margin reduced local
recurrence and improved disease-free survival. Some
studies®?® have proposed that parathyroidectomy is
sufficient in selected cases because en-bloc resection
does not show improved survival, but the results
of these studies were limited by the small numbers
of patients. In the present series, two patients had
PTH of less than one thousand and underwent
parathyroidectomy and thyroid lobectomy in the event
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of palpable neck treatment, is at the discretion of the
surgeon (patient no.1 and 7) (Table 1).

PC is considered radioresistant!®, so that the
role of postoperative radiation is still controversial.
Some studies in the literature have suggested that
adjunctive radiation may reduce locoregional
recurrence®**? and that it is indicated when there is
local invasive disease such as invading esophagus,
trachea, vascular, or soft tissue, persistent high PTH,
or locally recurrent tumor®". In the current study,
six patients underwent postoperative radiation due to
positive margin (no.1 and 5), local recurrence (no.6),
and vascular or lympho-vascular invasion (no.8 to 10)
(Table 1). There was no evidence of clinical benefits
of chemotherapy”*. In the present series, one patient
received chemotherapy when he was found to have
pulmonary and bone metastasis, but the treatment
was not effective.

Intractable hypercalcemia is the main cause of
death in parathyroid cancer with 5-year and 10-year
overall survival rates of 80% to 85% and 60.7% to
77%, respectively(®1921-2332) Being older than 65
years, having a serum calcium greater than 15 mg/dL
and having vascular invasion were prognostic signs
of local recurrence proposed by Silva-Figueroa et
al®?, Meanwhile, tumor recurrence could be predicted
by such variables as intraoperative tumor rupture,
presence of mitotic figures in tumor cells, and tumor
invasion of vital structures or node metastasis®. In
the present study, no patient died at 5-years follow-
up but patient no.10 was lost to follow-up after three
years. Two patients passed away at 5.5- and 8-years
after diagnosis of PC due to local recurrence (no.5)
and distant metastasis (no.6) with uncontrolled
hypercalcemia.

This current study is the first series to collect
the data of PC in a Thai tertiary hospital. Making
preoperative diagnosis is challenging, and further data
comparing variables between benign and malignant
primary hyperparathyroidism should be collected
to establish whether there are any parameters to
differentiate in the Thai population. All PC patients
should be followed up for surveillance of locoregional
recurrence or distant metastasis to determine survival
rates in Thailand.

Conclusion

PC has a high rate of diagnosis in Thailand as
in other Asian countries, and the authors suspects
cancer when the patient has PTH level of more than
a thousand, symptomatic hypercalcemia, and palpable
neck mass. En-bloc resection is the authors’ main
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choice of surgery. Adjuvant radiation in selected
cases when there is positive margin, invasion to other
structures, or recurrent tumor after second resection
would be considered. Intractable hypercalcemia from
local recurrence or distant metastasis is the main
cause of death.

What is already known on this topic?

Parathyroid carcinoma is a rare malignancy with
a high proportion in Asian literatures. There is no
definite parameter to diagnose parathyroid cancer
preoperatively.

What this study adds?

The study found a higher prevalence of
parathyroid carcinoma among Thai population of
9.8% comparing to 0.5% to 5% in the literatures.
The authors suggest performing oncologic resection
when preoperative PTH level is more than a thousand,
symptomatic hypercalcemia, and palpable neck mass.
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