This work is licensed under Creative Common Attribution-

Neuroendocrinology Letters Volume43 No.4 2022

NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0). ISSN: 0172-780X; ISSN-L: 0172-780X; Electronic/Online ISSN: 2354-4716

No permission to resale without signed publisher agreement.

Web of Knowledge / Web of Science: Neuroendocrinol Lett
Pub Med / Medline: Neuro Endocrinol Lett

Parathyroid carcinoma:
Report of 10 patients and literature review

Xin-Yu M1ao!2, Xian-Ling WANG!, Zhao-Hui Lyu!, Jian-Ming Bal, Yu PELl,
Jing-Tao Doul, Wei-Jun Gul, Jin Dul, Qing-Hua Guol, Kang CHEN], Yi-Ming Mu!

1 Department of Endocrinology, The First Medical Center, Chinese PLA General Hospital, Beijing

100853, China

2 Department of Endocrinology, The Second Medical Center & National Clinical Research Center for
Geriatric Diseases, Chinese PLA General Hospital, Beijing 100853, China

Correspondence to:

Xian-Ling Wang, PhD

Department of Endocrinology, The First Medical Center, Chinese PLA General
Hospital, Fuxing Road 28, Beijing, 100853 China

TEL: +86-010-55499301, raX: +86-010-68168631,

E-MAIL: wangxianling1972@sohu.com

Submitted: 2022-04-03  Accepted: 2022-08-05  Published online: 2022-09-02

Key words:

Parathyroid carcinoma; hyperparathyroidism; hypercalcemia; pathology;
prognosis

Neuroendocrinol Lett 2022;43(4):233-238 PMID: 36528886 ~ NEL430422C08 © 2022 Neuroendocrinology Letters « www.nel.edu

Abstract

OBJECTIVE: Parathyroid carcinoma (PC) is a rare disease with high rates
of misdiagnosis and recurrence. This report summarized the clinical and patho-
logical characteristics of 10 patients with PC at our hospital, to improve the early
recognition and prognosis of PC.

METHODS: The clinical manifestations, imaging findings, pathological features,
treatments, and prognostic data of 10 patients diagnosed with PC at the First
Medical Center, Chinese PLA General Hospital from 2003 to 2021 were analyzed.
RESULTS: There were 7 male and 3 female patients with PC whose average age
was 41.4 + 9.4 years. All patients had bone involvement (bone pain and/or osteo-
porosis), meanwhile 6 patients had kidney stones and 7 patients had palpable neck
masses. Five patients presented with tumor metastasis, invading lymph nodes,
lung, liver, or bone. Laboratory examinations revealed elevated serum total
calcium (4.15 + 0.81 mmol/L), parathyroid hormone (PTH, 1236.1 £ 519.9 pg/mL)
and alkaline phosphatase (405.8 + 219.0 IU/L) levels. Especially, hypercalcemic
crisis occurred in 9 patients. The diagnosis of PC depended on histopathological
features of the parathyroid tumor, including capsular and/or vascular invasion.
All patients underwent at least en bloc resection. In the follow-up, six patients
with relatively high preoperative PTH levels (1519.5 + 436.8 pg/mL) relapsed
postoperatively. Two patients with the Ki-67 index > 10% in parathyroid tumor
tissue and distant metastasis died within 2 years after the operation.
CONCLUSION: Severe bone pain, kidney stones, hypercalcemic crisis, and mark-
edly elevated PTH usually indicate PC. A markedly elevated PTH level, tumor
metastasis, and the Ki-67 index > 10% may be indicators of poor prognosis.

..................................................................................................

To cite this article: Neuroendocrinol Lett 2022; 43(4):233-238

LdO0Oddd dSVDO



234

Miao et al: Parathyroid carcinoma: report of 10 patients and literature review

INTRODUCTION

Parathyroid carcinoma (PC) is an extremely rare type
of malignant tumor, accounting for approximately
0.005% of all cancers (Cetani et al. 2019). The typically
clinical manifestations are moderate to severe hypercal-
cemia with renal and skeletal involvement. However,
in clinical practice, PC has often been misdiagnosed as
parathyroid adenoma (PA), thyroid nodule/carcinoma,
arthritis, or bone tumor. Patients are commonly diag-
nosed with PC months or years after onset, following
relapse or metastases. Parathyroid surgery is the first
choice for patients with PC, which has a high recur-
rence rate (approximately 50%) that is closely associ-
ated with delayed therapy (Cunha et al. 2022). Thus,
early identification and complete resection of the lesion
are important to improve the prognosis and reduce
mortality among patients with PC (Xue et al. 2016). In
this report, we summarized the clinical manifestations,
imaging findings, pathological features, treatments, and
prognostic data of 10 patients diagnosed with PC at our
hospital from 2003 to 2021.

MATERIALS AND METHODS

Ethics

This study was approved by the Ethics Committee
of Chinese PLA General Hospital. Written informed
consent was obtained from all patients for the publica-
tion of the case series and accompanying images.

Subjects
The medical data of patients diagnosed with PC at the
First Medical Center, Chinese PLA General Hospital

from 2003 to 2021 were collected retrospectively. The
follow-up period was 1-10 years.

Diagnostic criteria

The diagnosis of PC was confirmed according to histo-
pathological features of the parathyroid tumor. The
pathological criteria included capsular and/or vascular
invasion, invasion of surrounding structures, and the
presence of metastases (Xue et al. 2016).

Clinical data and methods

The following clinical data were obtained from medical
records: gender, age, history, symptoms, physical
examination findings, laboratory results [serum levels
of total calcium (normal range: 2.09-2.54 mmol/L),
phosphorous (normal range: 0.89-1.60 mmol/L), intact
parathyroid hormone (PTH; normal range: 15.0-
65.0 pg/mL) and alkaline phosphatase (ALP; normal
range: 0-130 IU/L), and imaging findings [ultrasound,
computerized tomography (CT), dual-phase techne-
tium-99 labeled sestamibi (°*mTc-MIBI) scintigraphy,
and technetium-99 conjugated with methylene diphos-
phonate (**mTc-MDP) whole-body bone imaging].
Postoperative pathological data [hematoxylin-eosin
(H&E) and immunohistochemical staining of para-
thyroid lesions] were obtained from Department
of Pathology, the First Medical Center, Chinese PLA
General Hospital.

Statistical analysis

SPSS software (version 24.0) was used for the statistical
analysis. Data are expressed as mean + standard devia-
tion. Comparisons of serum calcium and PTH levels
before and after surgery were performed using paired
t-tests. A p-value < 0.05 was considered significant.

Fig. 1. Brown tumor
of the jaw. (A) Skull
X-ray image of patient
3 showing a brown
tumor in the left
mandible (white
arrow). (B) Spiral
CT scan of patient
3 showing a lytic
expansile lesion in the
left mandibular body
(white arrow).
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Fig. 2. Histopathological features. (A) Tumor cells of patient 1 were arranged in a cord-like pattern, and the nuclei were round and darkly
stained (H&E staining, x200). (B) Lymph-vessel cancer embolus of patient 1 (black arrow, x100). (C) The Ki-67 index (patient 5) was 15%
(x100).

RESULTS

Patient characteristics

There were 10 patients with PC (2.32%) among
431 patients with primary hyperparathyroidism
(PHPT) admitted into our hospital from 2003 to 2021,
including 7 male and 3 female patients (mean age, 41.4
+ 9.4 years). Six patients had palpable neck masses;
bone involvement: five patients had bone pain, while
hand X-rays or dual-energy X-ray bone scans revealed
osteoporosis in all patients; kidney involvement: six
of the 10 patients had kidney stones, and 1 patient
presented with renal colic. Six patients had mild
to moderate renal insufficiency [estimated glomerular
filtration rate (eGFR), 37.4-88.3 mL/min/1.73 m?2).
Notably, four patients (patients 4, 7, 9, and 10) were
admitted to our hospital due to postoperative recur-
rence of PC. Five patients had tumor metastasis,
invading lymph nodes, lung, liver, or bone. The
detailed clinical characteristics of the patients were
shown in Table 1.

Auxiliary examinations

Laboratory examinations revealed elevated serum
PTH (1,236.1 £+ 519.9 pg/mL) and calcium levels (4.15
+ 0.81 mmol/L). Nine patients suffered from hyper-
calcemic crisis (serum calcium = 3.52-5.56 mmol/L),
along with reduced serum phosphorous (0.64 *
0.22 mmol/L) and elevated serum ALP (405.8 + 219.0
IU/L) levels.

Neck ultrasound showed parathyroid nodules in all
patients. Ultrasonographic features of these patients
included large irregularly shaped lesions, heteroge-
neous echogenicity, calcification, and infiltration. Skull
X-ray and CT images detected a brown mandibular
tumor, which is a characteristic finding of hyper-
parathyroidism (Patient 3, Figure 1). Seven patients
had 9°mTc-MIBI scintigraphy-positive imaging find-
ings. Five patients (patients 1, 3, 5, 6, and 8) showed
enhanced radionuclide uptake in multiple bones
throughout the body in *™Tc-MDP bone scans, which
indicated metabolic bone disease. Histopathological
findings of parathyroid tumor included that tumor

cells arranged in nests or cord-like pattern and the
nuclei were round and deeply stained with capsular
and/or vascular invasion, as well as lymph vessel
invasion (Figure 2). Immunohistochemical analysis
showed the Ki-67 index of 1-25%, and the presence
of PTH (+) in 9 patients, CgA (+) in 6 patients and Syn
(+) in 6 patients. Calcitonin, thyroglobulin, and TTF
tests were negative (Table 1).

Diagnosis

Six patients had been misdiagnosed with thyroid nodule
(patient 2), thyroid carcinoma (patient 6), PA (patient
3), rheumatoid arthritis (patient 1), gouty arthritis
(patient 5), or bone tumor (patient 10) before admis-
sion to our hospital. The diagnosis of PC depended on
histopathological features of the parathyroid tumor,
including capsular and/or vascular invasion.

Treatment strategies

All patients with PC underwent en bloc resection.
Seven patients had ipsilateral thyroidectomy and
3 patients had anterior cervical lymph node resec-
tion. Bisphosphonate (pamidronate or alendronate)
and calcitonin were administrated to lower the serum
calcium level in all patients. Chemotherapy (pacli-
taxel combined with cisplatin) and PD-1 monoclonal
antibody (bevacizumab) were administered to patient
7 following postoperative parathyroid tumor relapse.

Clinical outcomes and follow-up

Serum calcium (2.36 + 0.57 mmol/L) and PTH levels
(157.3 £ 154.9 pg/mL) of all the patients significantly
decreased at 1-3 days postoperatively (p < 0.01). Bone
pain relieved after the operation and bisphosphonate
treatment. Six patients (patients 3, 5, 6, 7, 9, and 10)
relapsed postoperatively with relatively high preop-
erative PTH levels (1,519.5 + 436.8 pg/mL, p < 0.05).
Two patients (patients 3 and 7) died within 2 years
postoperatively due to refractory hypercalcemia.
Both presented with lung, lymph node, bone, and
liver metastasis, and immunohistochemical analysis
showed the Ki-67 index > 10% in parathyroid lesions
(Table 1).
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g v g DISCUSSION
& . g g v
3 o 1n 8 PC is a rare disease present in 0.5-5.0% of patients
5 with PHPT (Rodrigo et al. 2020). In most studies
9% g 5% | 5% |2 involving American and European populations, this
. | 353 | 555 3:is |2 entity reportedly affects less than 1.0% of patients with
8 | 2szz 5exz 2822 PHPT (Ferraro et al. 2019). But the incidence of PC
2 2 g TS E g gl 2 g rc|f seems to be higher in China (up to above 5.0%), and
& § 5 E 7 nE E < § 5 E < = has increased in recent years (Zhao et al. 2013; Hu et al.
2% |wzf |~z |9 2020). In this series, ten patients accounted for 2.32%
DI IR of patients with PHPT were diagnosed with PC at our
- - e hospital between 2003 and 2021.
> | 453 E g % T E g % T § g The. etiology of PC is unclear. P(; is usually
& 058 o5EL nsEI|= sporadic, but also form part of a genetic syndrome
a | S585g 5389 S5§8e = such as multiple endocrine neoplasia syndrome or
s &£ =5 £ 55 hyperparathyroidism-jaw tumor (Pawlak et al. 2013;
o= E Singh Ospina ef al. 2016). CDC73 mutation and PI3K/
s S * z * € AKT/mTOR pathway were reported to be involved
_ - - :? in the occurrence of PC (Singh Ospina et al. 2016).
v ' z z g Pancreatic/pituitary tumors, pheochromocytoma, and
E other neuroendocrine neoplasms were not detected in
5 " " " 5 our PC patients. X-ray ang CT imaging examinations
ed = ~ < © & of patient 3 showed a brown tumor in the left jaw which
oS ¢ 8 ? 2 may be a hyperparathyroidism-jaw tumor patient.
2 The clinical manifestations of PC are various,
E 3 R 3 £ . but excessive secretion of PTH leading to moderate
_ g to severe hypercalcemia (> 3.0 mmol/L), along with
E N S N '§T§ bone and renal involvement are typical features (Gao
® - - £5 et al. 2017). Consistent with this, all 10 patients in our
a 3 2 > —% 2 series exhibited bone destruction and pain due to osteo-
° ° £3 porosis. Most of these patients had nephrolithiasis with
S 2 i ey g 8 mild to moderate renal insufficiency. Biochemical indi-
¥ « « a g cators of patients with PC usually showed a markedly
_2 <3 elevated PTH levels (more than 3 to 10-fold above the
g g , , sgé %E upper limit of normal), hypercalcemic crisis (serum
e >e ‘CS_)% calcium > 3.50 mmol/L), and serum ALP levels are
E <o higher than those in patients with PA (Liao Q & Liu
K S & 2019). In this report, nine of these patients had hyper-
E_f‘ + + ' £ 2 calcemic crisis (90.0%); the serum PTH and ALP levels
£3 gé were markedly elevated. These biochemical findings
© £ are all consistent with PC. Neck ultrasound and para-
% § . . . § g thyroid sc.intigraphy are the most common methods
2T T for detecting parathyroid lesions. Parathyroid masses
C 3 a'E were detected in all these patients via ultrasonography
>0 58 and *°™Tc-MIBI-positive images. In addition, PC may
5 5 + ' + sg be accompanied by papillary thyroid cancer, but only
il z 3 a few such patients have been described in the litera-
g § N . . -5% ture (Russo et al. 2019). In this series, four patients had
%% Sg papﬂlary thyroid cancer, which was a relatively large
g proportion; the underlying mechanism was unclear and
e - " ~ a3 need to be further investigated.
<2 ” ” © E S Six patients in our series had been misdiagnosed
. . . T:.i = with thyroid nodule/carcinoma, PA, arthritis, or bone
3 T s s E > tumor before admission to our hospital. Although typi-
S cally clinical manifestations, hypercalcemic crisis and
z :—g 2 markedly elevated PTH levels can indicate PC, the final
-%’ S o £3 diagnosis depends on tumor metastasis status and histo-
o= ® o = S & logical characteristics, including parathyroid tumor
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with capsular and/or vascular invasion, and invasion
of surrounding neck structures. Immunohistochemical
analysis is also necessary for the diagnosis of PC. The
neuroendocrine tumor markers CgA and Syn are
commonly expressed in parathyroid tumor issue, and
a Ki-67 index > 5% should be considered indicative
of possible malignant tumors (Erickson & Mete 2018).
In the present report, the pathological characteristics
showed that parathyroid tumors of all the patients
had capsular and/or vascular invasion. Moreover,
CgA (+) and Syn (+) presented in parathyroid tumors
of 6 patients, and Ki-67 (index > 5%) presented in para-
thyroid tumors of 8 patients.

Complete surgical resection of parathyroid lesions
during the initial operation is the most effective
therapy. The standard approach is en bloc resection in
association with ipsilateral thyroidectomy (Quaglino
et al. 2020). Medical treatment is mainly performed
to relieve hypercalcemia. Bone antiresorptive drugs
are appropriate treatments, especially bisphospho-
nates (e.g., pamidronate and zoledronate) can effec-
tively reduce blood calcium levels. While in recent
years, denosumab (a monoclonal antibody against
the receptor activator of NF-kB ligand) has also been
used to control hypercalcemia and may also be effec-
tive for refractory hypercalcemia (Calapkulu et al
2020). Calcitonin has a transient effect to reduce serum
calcium. Calcimimetics (cinacalcet) which can reduce
the serum PTH concentrations have emerged as another
effective therapy (Takeuchi et al. 2017). The above-
described medicines are commonly administrated for
preoperative management or postoperative palliative
treatment. Chemotherapeutic and radiotherapeutic
treatments usually can not get good response. In this
series, bisphosphonates and calcitonin were adminis-
trated to lower serum calcium effectively in all patients.
Chemotherapy and PD-1 monoclonal antibody were
administered to patient 7 during postoperative tumor
recurrence, but the therapeutic effects were suboptimal.

PC has a high postoperative recurrence rate
of approximately 40-60% (Storvall et al. 2019). In our
series, serum calcium and PTH levels dramatically
dropped postoperatively, but six patients with relatively
high preoperative PTH levels relapsed postoperatively.
Moreover, two patients with the Ki-67 index > 10% and
distant metastasis died within 2 years postoperatively.
These findings implied that high PTH levels, tumor
metastasis, and a high Ki-67 index may be indicators
of poor prognosis.

CONCLUSION

PC is a rare disease with high rates of misdiagnosis and
recurrence. Clinical diagnosis is difficult because of its
complex manifestation. Severe bone pain, kidney stones,
and markedly elevated levels of serum calcium (hyper-
calcemic crisis) and PTH usually indicate PC. Early
recognition and complete resection of the lesion during

the initial operation are pivotal to reduce mortality.
A markedly elevated PTH level, tumor metastasis, and
the Ki-67 index > 10% are predictive of poor prognosis.
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