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Abstract. Parathyroid carcinoma (PC) is an uncommon 
endocrine malignancy and constitutes a rare cause of hyper-
parathyroidism. The current study presents the clinical 
features, laboratory findings, sensitivity of imaging modalities, 
surgical treatment and the long‑term outcome of six patients, 
who were diagnosed with PC and treated in the Department of 
Head and Neck Surgery, Zhejiang Province Cancer Hospital 
(Hangzhou, China) over 13 years (February 1999‑January 
2012). Pre‑operative recognition and intraoperative identifica-
tion of this rare endocrine malignancy is extremely important, 
but require a high index of clinical suspicion. The primary 
treatment is surgical en bloc resection of the tumor and any 
involved surrounding structures, and it is of great importance, 
as the prognosis depends on the initial surgery. Radiation 
therapy and chemotherapy showed no evidence of effective-
ness on PC, although certain data show a decreased risk of 
localized disease recurrence with the addition of radiation 
therapy. The prognosis of PC is variable and post‑operative 
parathyroid hormone levels that do not decrease often indicate 
a poor prognosis or presence of other metastases.

Introduction

Parathyroid carcinoma (PC) is an extremely rare endocrine 
malignancy, accounting for an estimated 0.005% of all 
cancers (1). PC was first described in 1904 by de Quevain (2) 
in a patient who presented with a non‑functioning lesion with 
normal parathyroid function, and since then, studies on PC 
have been published successively in the literature worldwide. 
Although the majority of patients with PC present functioning 

lesions with hyperparathyroidism, including extremely high 
levels of parathyroid hormone (PTH) and serum calcium (3‑5), 
it be difficult to arrive at a diagnosis of PC pre‑operatively 
or even intraoperatively, for the reason that benign parathy-
roid tumors can also present with hyperparathyroidism and 
occasionally the PC is non‑functioning (6). In addition, the 
pathological diagnosis of malignancy is challenging. Due to 
its low frequency, there is a lack of understanding with regard 
to this endocrine malignancy, and its diagnosis and treat-
ment therefore present formidable challenges. The majority 
of the pathological features of parathyroid carcinoma are not 
specific, and the diagnosis may depend on demonstration of 
local invasion of adjacent structures, despite the absence of 
metastasis. A previous study reported that the diagnosis of PC 
is usually based on a combination of clinical, histological signs 
and radiological in a context of atypical presentation of PC (7). 
At present, en bloc surgical resection remains the only curative 
treatment, and a trend towards aggressive surgical manage-
ment has improved outcomes (8). Furthermore, mortality is 
always associated with generalized metastases and severe 
hypercalcemia, but due to its low frequency, the mortality rate 
is unknown.

In the present study, the clinical presentation, laboratory 
and imaging findings, surgical treatment and prognosis of 
six cases of PC diagnosed in the Department of Pathology, 
Zhejiang Province Cancer Hospital (Hangzhou, Zhejiang, 
China) are presented, along with a brief review of literature.

Cases report

Patients. All cases of PC were diagnosed during a period of 
13 years, between February 1999 and January 2012, in the 
Department of Head and Neck Surgery of Zhejiang Province 
Cancer Hospital (Hangzhou, China). None of the patients had 
a history of familiar hyperparathyroidism. In all cases, the 
diagnosis of PC was established by operative and pathological 
findings, combined with the clinical presentation, such as 
elevated serum calcium and PTH levels (Fig. 1). The experi-
ence gained in the management of this tumor is presented. All 
patients were followed up every 6 months (Table I).

Case 1. A 48‑year‑old female was admitted to the Department 
of Head and Neck Surgery in September 2008, with a diagnosis 
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of nodular goiter and diabetes. The patient reported nausea, 
vomiting, polydipsia, polyuria and fatigue for at least 2 years and 
also had experienced trouble walking for the last year. Surgery 
for nephrolithiasis was performed 20 years previously, however, 
episodes of renal colic and hematuria occurred thereafter, which 
the patient did not seek treatment for. During this hospitaliza-
tion period, laboratory tests found a normal blood sugar level, 
but a high serum level of calcium (3 mmol/l; normal range, 
2‑2.6 mmol/l). Ultrasound (US) scans revealed a multinodular 
goiter of the thyroid gland. During exploratory surgery of the 
neck, a large 3.5‑cm tumor of the left upper parathyroid gland 
was found, firmly adhered to the left lobe of the thyroid gland. An 
en bloc resection of the parathyroid mass with near‑total thyroid-
ectomy was performed. The histological diagnosis showed a PC 
that was 3.8 cm in maximum diameter, with capsular and vessel 
invasion. However, the serum calcium and PTH levels did not 
return to normal after the surgery. After 3 months, computed 
tomography (CT) of the neck revealed a 2.5‑cm mass in the 
suprasternal fossa, and the tumor was resected en bloc with the 
ipsilateral neck lymph nodes in a second procedure. The patho-
logical examination revealed PC metastasis. Due to economic 
reasons, the patient terminated therapy and was discharged 
from hospital. According to the patient's relatives, the patient 
succumbed due to generalized metastases and severe debilitating 
hypercalcemia 2 years after the second surgery.

Case 2. A 72‑year‑old male who had been diagnosed with 
nodular goiter was admitted to the Department of Head 
and Neck Surgery of Zhejiang Province Cancer Hospital in 
August 2011, for surgical management. The patient reported 
dizziness and anxiety that had persisted for almost half a year. 
US demonstrated a multinodular goiter and a 3x2.5‑cm mass 
in contact with the lower pole of the right lobe of the thyroid 
gland. The laboratory tests revealed that the serum calcium 
level was mildly elevated (2.87 mmol/l), as well as the plasma 
PTH level (155.9 ng/l; normal range, 15‑65 ng/l). The patient 
also underwent a pre‑operative FNA biopsy, but no evidence 
of PC was found. The patient underwent a palliative near‑total 
right thyroidectomy with en bloc resection of the enlarged 
parathyroid mass and Ⅵ lymphadenectomy. The pathology 
revealed PC and thyroid tissue with nodular hyperplasia. 
Serum calcium and PTH levels returned to normal on the 
first post‑operative day. The patient remains alive and free of 
disease 3 years after the surgery.

Case 3. A 44‑year‑old male with a thyroid nodule that had 
been physically apparent for a week presented to the Depart-
ment of Head and Neck Surgery of Zhejiang Province Cancer 
Hospital in April 2010. Upon physical examination, a palpable 
irregular mass was discovered at the left upper pole of the 
thyroid gland. However, the patient exhibited normal serum 
calcium and PTH levels, and did not present with symptoms 
of hypercalcemia. An US scan revealed a mass in the middle 
of the left thyroid gland, which raised the suspicion of thyroid 
carcinoma. During surgery, a firm, 1x1‑cm mass was found at 
the left upper pole of the thyroid gland. A near‑total thyroid-
ectomy with en bloc resection of the mass was performed. 
The margins were found to be negative for neoplasm and the 
central neck dissection demonstrated no positive lymph nodes. 
The pathology revealed low‑grade PC, with small nests of 

carcinoma cells present in the surrounding thyroid tissue. The 
follow‑up at 4 years revealed normal serum calcium and PTH 
levels. The patient has been free of recurrence since then.

Case 4. A 30‑year‑old female was admitted to the Department 
of General Surgery of Shaoxing People's Hospital (Shaoxing, 
China) in March 2005 and underwent en bloc resection of the 
left parathyroid with the diagnosis of primary hyperparathy-
roidism (PHPT). Following the surgery, the patient presented 
at the Department of General Surgery at Peking University 
Shenzen Hospital (Shenzen, China) in September 2011, with 
long‑standing left‑sided true vocal fold paralysis and subse-
quently underwent a workup by an otolaryngologist, which 
consisted of a thyroid US that demonstrated a left‑sided 
thyroid nodule. The patient underwent a near‑total thyroidec-
tomy and the pathology indicated PC. However, the patient's 
hoarseness persisted and positron emission tomography‑CT 
(PET‑CT) imaging was performed, which showed recurrence 
of the right neck mass, within 4 months of the initial thyroid-
ectomy. Calcium and PTH levels were beyond normal limits 
(serum calcium, 3.01 mmol/l; and serum PTH, 254.1 ng/l) at 
the time of the PET‑CT. The patient was then referred to the 
Department of Head and Neck Surgery of Zhejiang Province 
Cancer Hospital in January 2012, for evaluation of the recur-
rent right neck mass. According to the previous examination, 
it was decided to excise the mass with a central neck dissec-
tion to achieve a pathological diagnosis and disease control. 
During surgery, a hard, 0.8‑cm mass was found near to the 
right recurrent laryngeal nerve. The tumor was resected 
en bloc with a number of the left cervical lymph nodes. The 
histological diagnosis showed no evidence of metastasis, but 
the serum calcium and PTH levels remained high after the 
surgery. At a follow‑up at 2.5 years post‑surgery, the patient 
was free of recurrence.

Case 5. A 69‑year‑old female was admitted to the Depart-
ment of General Surgery of Zheijiang Province People's 
Hospital (Hangzhou, China) in November 2011. The patient 
underwent traditional high ligation and stripping of the great 
saphenous vein, for the presence of varicosis of 3  years 
previously. Following the surgery, the clinical symptoms 
improved. However, 2 months ago, the symptoms relapsed 
and the patient was admitted to the Department of Head 
and Neck Surgery of Zhejiang Province Cancer Hospital 
in February 1992, and on physical examination, a palpable 
irregular mass was found at the left lower pole of the thyroid 

Figure 1. Parathyroid hormone (PTH) levels of 6 cases of pathyroid carci-
noma. The normal range of PTH is 15‑65 ng/l.
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gland. Laboratory tests established the diagnosis of PHPT. 
The patient's serum calcium and PTH levels were 3.44 mmol/l 
and 131.6 ng/l, respectively, at the time of surgery. During 
the surgery, a hard 3x3‑cm mass was discovered in the back 
of the left lobe of the thyroid gland. The mass was resected 
en bloc with the ipsilateral thyroid lobe. The calcium and 
PTH levels returned to normal immediately. The histological 
diagnosis showed PC with incipient capsular invasion. The 
patient is currently alive and free of disease 2 years after the 
surgery.

Case 6. A 39‑year‑old female patient with the diagnosis 
of thyroid carcinoma was transferred to the Department 
of Head and Neck Surgery of Zhejiang Province Cancer 

Hospital in February 1999. The patient reported bone pain 
that had persisted for almost for a year, mostly in the lower 
extremities and the lower back. A month ago, these symp-
toms became worse, and the patient was unable to walk 
or even stand. X‑ray scanning of the lower limbs revealed 
areas of osteolysis consistent with metastases. US revealed 
a 6x5x4‑cm mass in contact with the lower pole of the left 
lobe of the thyroid gland. Computed tomography scan of the 
thorax showed a solitary pulmonary nodule in the left lung 
consistent with metastasis. During surgery, the tumor behind 
the left lobe of the thyroid gland was resected en bloc with 
the ipsilateral thyroid lobe. The pathology revealed PC, and 
capsular invasion was apparent. Pre‑operative calcium levels 
were elevated (2.7‑3.3 mmol/l); however, normocalcemia 

Figure 2. Hematoxylin and eosin (HE) staining of parathyroid carcinoma tissue. (A) Case 2, HE, x100 magnification. The nuclei of the tumor cells had an 
apparent unusual type, with clear cytoplasm. (B) Case 6, HE, x40 magnification. Cystic structure containing blood. (C) Case 2, HE, x40 magnification. Tumor 
necrosis. (D) Case 2, HE, x100 magnification. Pigmentation. (E) Case 4, HE, x40 magnification. Sheets or lobules of tumor cells separated by dense fibrous 
bands. (F) Case 6, HE, x40 magnification. Numerous blood vessels inside the tumor tissue. (G) Case 1, HE, x40 magnification. Infringement of the blood vessel 
walls. (H) Case 5, HE, x40 magnification. Capsular invasion. (I) Case 1, HE, x100 magnification. Lymphatic metastasis. (J) Case 3, HE, x40 magnification. 
Tumor cells invading the thyroid tissue.
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was achieved immediately. The patient also underwent 
postoperative radiotherapy: The conventional fractionation 
of 1.8 Gy per fraction and 5 fractions/week for 5 weeks (total 
dose, 45 gy). However, 3 months later, the patient's clinical 
condition deteriorated due to generalized metastases and the 
patient succumbed to cachexia.

Discussion

PC has, until recently, been regarded as an exceedingly rare 
malignancy that is mostly observed in patients treated for 
PHPT or thyroid tumors. The tumors occur equally in men 
and women, in contrast to benign PHPT, which affects more 
women than men. PC is a slow‑growing tumor of low malig-
nant potential, but is a serious and frustrating clinical problem. 
PC is generally associated with high calcium and extremely 
high PTH levels. Patients are more likely to be symptomatic 
at the time of presentation, and usually present with the 
symptoms of excessive PTH excretion, including renal colic, 
painful joints and bones or lower back pain, nocturia, thirst, 
polydipsia, anorexia, gastrointestinal disturbances, abdominal 
pain, weight loss and neuromuscular complaints, such as 
weakness and fatigue (9). The majority of these tumors are 
functioning, however, they can also occur as a non‑functioning 
PC. The current study presents an even rarer case of PC with 
normal serum calcium and PTH levels, no symptoms of 
hypercalcemia, and PC identified during thyroidectomy. Few 
cases of incidental non‑functioning PC have been described in 
the last 100 years (20 cases since 1929) (10). Non‑functioning 
PC is usually clinically silent until it presents with signs and 
symptoms of local growth and invasion (e.g., hoarseness, a 
neck mass and dysphagia).

No single laboratory finding is diagnostic of PC; similar to 
benign PHPT, levels of serum calcium and PTH are elevated 
in functioning PC. However, hypercalcemia in PC is usually 
more profound, with a serum calcium level that is >3.0 mmol/l 
and PTH levels as much as 1,230 ng/l above the upper limit 
of normal (Fig. 1). These levels are mildly elevated or near 
the upper limit of normal in the majority of benign PHPT 
cases. In a study by Schaapveld et al (11), it was demonstrated 
that a PTH level 10 times the upper limit of the normal range 
had a positive predictive value of 81% for PC. Furthermore, 
as shown in Fig. 1 of the present study, a post‑operative PTH 
level that did not decrease often indicated a poor prognosis or 
the presence of other metastases. In addition, serum levels of 
alkaline phosphatase, hypophsphatemia and hyperchloremic 
metabolic acidosis are also raised in certain patients with 
PC (12). Recently, elevated plasma human chorionic gonado-
tropin levels were documented in certain patients with PC, but 
were normal in benign disease (13).

The commonly used imaging modalities include US, 
CT, magnetic resonance imaging (MRI), PET and sestamibi 
scans (14‑17). These imaging studies are not very effective 
in determining the size and location of abnormal parathy-
roid glands. However, the sensitivity and specificity of these 
imaging modalities are increased when they are used in 
combination. Ultrasonography is the most widely used tool 
to localize primary and locally recurrent disease. Typical 
features of PCs are lobulated, hypoechoic and relatively 
larger parathyroid glands with ill‑defined borders compared 

with adenomas  (14). Reeder et al  (15) found that US has 
100% accuracy in detecting parathyroid lesions of ≥1 cm. In 
the present study cases, US revealed a parathyroid neoplasm 
in one case only, where the size of the neoplasm was 6 cm, 
and probably due to the coexistence of multinodular goiter in 
the remaining 5 cases, as it was also proven intraoperatively. 
Similar to US, sestamibi scanning has gained wide accep-
tance as a precise method of assessing parathyroid lesions, 
and it was performed in 3 of these cases (cases 1,4 and 6), 
demonstrating the localization of the parathyroid adenomas. 
However, sestamibi scans provide little benefit in differenti-
ating benign from malignant parathyroid lesions (16). Other 
diagnostic techniques, such as CT, MRI and PET, may be 
useful when other imaging modalities fail to localize the 
parathyroid neoplasm, and they are essential in the identifica-
tion of metastases and recurrent disease once the diagnosis 
has been made (17).

The pre‑operative diagnosis of PC can be extremely chal-
lenging. In the present study, no patient was diagnosed with 
PC prior to surgery (4 patients were suspected to have thyroid 
tumors and 2 were suspected to have parathyroid adenomas). 
The diagnosis becomes evident only after cytological and/
or histological analysis. However, fine‑needle aspiration 
(FNA) biopsy should be avoided when PC is suspected. 
Firstly, it is difficult to differentiate between benign and 
malignant parathyroid lesions on FNA biopsy (18). Secondly, 
danger of possible procedure‑related complications, such as 
bleeding and tumor seeding along the needle tract has been 
reported (19). Only 1 patient (case 2) underwent pre‑operative 
FNA biopsy in the present study, but no evidence of PC was 
found. Final histopathological descriptions of PC reported in 
the 6 cases were varied and included capsular and vascular 
invasion, sheets or lobules of tumor cells separated by dense 
fibrous bands, pigmentation, necrosis and hemorrhage (Fig. 2). 
However, these pathological features are not always present 
in PC. Furthermore, a number of these features may also be 
observed in parathyroid adenomas or thyroid tumors. There-
fore, just like for other endocrine malignancies, the diagnosis 
of PC is also based on the clinical presentation.

PCs are usually treated surgically, and the main treat-
ment goal should be the total removal of the PC with 
negative margins. The majority of studies recommend 
en bloc resection at the time of the initial surgery to offer 
the best opportunity for a cure. Therefore, a high index of 
pre‑operative suspicion and the recognition of the possibility 
of malignancy during exploration are extremely important. 
Adequate surgical excision includes en bloc resection of the 
tumor together with the ipsilateral thyroid lobe, and excision 
of any adjacent structures involved (9). The surgery must be 
performed carefully in order to avoid rupturing the capsule of 
the tumor and seeding of the surgical field, and the recurrent 
laryngeal nerve should be resected only when it is involved 
and not functioning. Prophylactic or radical neck resection is 
usually performed only if enlarged or abnormal‑appearing 
lymph nodes are found to be involved, as unnecessary 
prophylactic radical neck dissection may increase the risk 
of surgical complications (20). In the present cases, en bloc 
resection of the tumor with near‑total thyroidectomy was 
performed. In cases 1, 5 and 6, the ipsilateral thyroid lobe 
was resected en bloc due to local infiltration, and in cases 
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2, 3 and 4, this was due to multinodular goiters. The most 
common relapse pattern after the initial surgery is local 
recurrence and distant metastases (e.g., lung, bone and liver 
metastases). When technically possible, the resection of local 
recurrence and metastatic lesions is recommended. Although 
an absolute curative treatment is unlikely, this measure is 
justified for the reduction of severe hypercalcemia, which is 
the main lethal factor of advanced metastatic PC (21). Until 
recently, the data have been limited for the treatment of 
PC with radiation therapy and chemotherapy. PC has been 
traditionally considered as a radio‑resistant malignancy, with 
mainly disappointing results observed in the majority of 
patients who are administered radiation therapy. However, a 
recent retrospective study has advocated that post‑operative 
radiation therapy may be a strategy for optimizing local 
control, which may produce a positive benefit on survival (1). 
In case 6 of the present study, radiation therapy and chemo-
therapy were attempted as treatment for the bone and lung 
metastases, but it was not shown to be effective in improving 
the survival or correcting the hypercalcemia of this patient.

The prognosis of PC is variable. Disease recurrence 
occurs in at least 50% of cases, and is usually indicated by 
elevated PTH and serum calcium levels upon re‑examination. 
In a previously published study, the overall 5‑ and 10‑year 
survival rates ranged between <50 and 85%, and between 
35 and 79%, respectively. Early identification, appropriate 
initial surgery, medical treatment for hypercalcemia and 
selective use of radiation therapy offers the best prog-
nosis (22). In the present cases, only two patients developed 
recurrence within 2 years and succumbed due to general-
ized metastases and severe debilitating hypercalcemia. The 
remaining patients are alive and remain free of disease after 
their first surgeries.

To conclude, the present case study highlighted that more 
attention should be focused on patients with high levels of 
PTH and serum calcium, and if there is a mass near the 
thyroid gland, PC should be highly suspected. Furthermore, 
the information gained may assist in the identification and 
treatment of the disease in a more timely and adequate 
manner. Due to their rarity, a multi‑institutional pooling of 
cases is required for more insight into PC in order to further 
understand this disease and to develop more effective thera-
peutic methods.
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