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Nonfunctional Parathyroid Carcinoma: A Case Report

Sang Gyu Choi, M.D.

Department of Radiation Oncology, Dankook University Hospital, Cheonan, Korea

Parathyroid carcinoma is a rare endocrine malignancy accounting for 0.5% to 4.0% of all cases of hyper-
parathyroidism and commonly present as hypercalcemia and parathyroid hormone (PTH) elevation. Nonfunctional 
parathyroid carcinoma does not show symptoms of hyperparathyroidism and only showed a vague indication of 
being pathologic, even when detected late. The optimal treatment is en bloc resection of the cancer, but 
frequent local recurrence after surgery has been reported. Adjuvant local treatment such as radiotherapy may 
improve the likelihood local control in cases with incompletely resected or microscopic residual tumor. The 
results of this study point to a case of nonfunctional parathyroid carcinoma treated by external beam 
radiotherapy after en-bloc resection of cancer. 
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  Carcinoma of the parathyroid gland is a least common 

endocrine malignancy accounted for 0.5∼4% of all cases of 

hyperparathyroidism, and its incidence is 0.005% of all 

cancers in USA.
1∼5)

 It has been classified by two types, the 

one is functional parathyroid carcinoma accounting for 75∼

95% of all cases of parathyroid carcinoma and the other is 

nonfunctional type. In functional parathyroid carcinoma, the 

common presentation is hypercalcemia, an elevated serum 

parathyroid hormone (PTH) level, anorexia, bone pain, fatigue, 

and paresthesia. On the contrary, nonfunctional parathyroid 

carcinoma shows only presenting symptom with neck mass 

and has normal serum calcium and PTH levels.
4,6) 

  Parathyroid carcinoma shows frequent local invasion, spreads 

to cervical lymph nodes and develps distant metastasis to sites 

such as the lung and bone.
7) Treatment of choice is en bloc 

resection of the cancer with removal of the ipsilateral thyroid 

lobe and isthmus along with all areas of local adherence 

which is only a chance for cure.
4,6∼8) There are no consensus 

about indication of adjuvant therapy after surgical resection. 

Some studies have reported that setting of adjuvant 

radiotherapy or chemotherapy after surgery have not shown to 

improve outcome. However, recent reports show that adjuvant 

radiotherapy have a role of reducing local recurrence after 

surgery.
5,7,8)

 Here I report a recent case of nonfunctional 

parathyroid carcinoma from my institution, who underwent 

external radiotherapy after radical resection.

Case Report

  A man first noticed change of voice in May 2008, when he 

was 44 years of age. Hoarseness has been continued for 1 

month. One month later, he visited local clinic and clinical 

evaluation was done, which included physical exam, laboratory 

test and laryngoscopy, palsy of vocal cord was detected by 

such evaluation. On review of system, he conceded voice 

change, but denied other symptoms. His past medical history 

was not notable diabetes mellitus, hypertension, smoking and 

voice abuse. 

  For further evaluation, patient was transferred to Dankook 

University Hospital. On physical examination, mass was not 

palpated on the neck. The result of laryngoscopic examination 

showed paralysis of right side vocal cord and median fixation. 

A pre-operative computer tomography (CT) scan of the head 

and neck, performed at an Dankook University Hospital in 

June 2008, was interpreted as a small mass lesion located on 
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Fig. 1. Initial CT image, Neck CT shows a small mass lesion 
located on posterior part of right lobe of the thyroid gland.

Fig. 2. Ultrasonography of the neck shows a 2.12×2.90 cm 
sized, heterogenous hypoechoic solid mass with lobulated 
margin in the right lobe of the thyroid gland.

Fig. 3. (A) Microscopic finding of parathyroid carcinoma. Light microscopic view shows the parathyroid carcinoma (lower) abutted 
adjacent thyroid gland (upper). (B) Microscopic finding of parathyroid carcinoma. Light microscopic view shows intervening thick 
fibrous band within the trabeculae composed of tumor cells (H&E stain, ×40). 

posterior part of the right lobe of thyroid gland and deformity 

with right vocal cord (Fig. 1). Under ultrasonographic gui-

dance, a fine needLe aspiration of the presumed right thyroid 

lobe was performed by radiologist. The finding of ultrasound 

revealed an about 2.12×2.90 cm sized, heterogeneous hypo-

echoic solid mass with lobulated margin in the right lobe of 

the thyroid gland (Fig. 2). As in the cytology preparation 

revealed some bland follicular epithelial cells, lymphocytes, 

and macrophages. 

  Serologies revealed a serum total calcium level of 10.4 mg/ 

dL (reference range, 8.4 to 10.4 mg/dL), a serum ionized 

calcium level of 1.23 mmol/L (reference range, 1.13 to 1.32 

mmol/L), a serum alkaline phosphatase level of 58 IU/L (refe-

rence range, 40 to 129 IU/L), a PTH level of 9.28 pg/mL. 

Thyroid function test revealed within normal range, such as a 

thyroid stimulating hormone (TSH) level of 3.56 mU/L 

(reference range, 0.25 to 4 mU/L), a T3 level of 1.14 ng/mL 

(reference range, 0.8 to 2 ng/mL), and free T4 level of 1.35 

ng/dL (reference range, 0.62 to 1.94 ng/dL). 

  An analysis of voice revealed suspicious muscle tension 

dysphonia (MTD) so that the voice rehabilitation treatment 

was planned.
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Fig. 4. Microscopic finding of parathyroid carcinoma. Light 
microscopic view shows the tumor cells had round, uniform 
nuclei and clear cytoplasm (H&E stain, ×400). 

Fig. 5. Microscopic finding of parathyroid carcinoma. Light 
microscopic view shows the tumor cells are reactive with 
parathyroid hormone immunostain (Immunohistochemical stain, 
×400).

  For further evaluation and final diagnosis, the patient had  

undergone total thyroidectomy and anterior lymph node dis-

section in 17, June 2008. Results of frozen biopsy from 

thyroid and perithyroidal tissue were benign condition, but 

permanent tissue pathology contained a dark red to tan 

lobulated mass measuring 2.2×1.9 cm abutting the thyroid and 

there was no mass like lesion within the thyroid. Micro-

scopically, the tumor invaded into surrounding soft tissue, and 

abutted adjacent thyroid tissue (Fig. 3A). There were inter-

vening thick fibrous bands abundant red blood cells within the 

tumor (Fig. 3B). The tumor was composed of bland, mono-

tonous cells with round uniform nuclei and clear cytoplasm, 

having features of ordinary parathyroid cells and mitotic 

figures were absent (Fig. 4). The final pathologic diagnosis 

was parathyroid carcinoma because soft tissue invasion of 

parathyroid tumor fullfill criteria for carcinoma  and no 

extension to cervical lymph node. Results of Immuno-

histochemical stain, tumor cells were strong reactive for PTH 

(Fig. 5), chromogranin  and synaptophysin and weak reactive 

for Ki-67. Stains for thyroglobulin, thyroid transcription 

factor-1, calcitonin, CD45 and CD34 were non- reactive.

  Because of microscopic extension, post-operative adjuvant 

radiotherapy was planned 5 weeks after operation. CT-based 

three-dimensional treatment planning system was used. Patient 

underwent radiotherapy in the supine position and put on a 

aquaplastic head mask to set accurate position by each 

fraction of radiotherapy, using a linear accelerator and 6 MV 

photons. The portals were anterior, posterior, right anterior 

oblique and left anterior oblique, with field sizes covering the 

entire surgical bed and bilateral cervical lymph node area, 

extending superiorly to the hyoid bone and inferiorly to the 

clavicle. Radiotherapy was administered 5 fractions of 1.8 Gy 

per week, total 28 fractions to the entire cervical neck. The 

total dose was 50.4 Gy, over a period of 40 days and there 

were no treatment related severe acute toxicity except grade 2 

dermatitis and esophagitis. After radiotherapy, follow-up 

evaluation took place monthly for 6 months and then 3 

months including physical examination, laryngoscopic exam, 

determination of blood counts, thyroid function test, serum 

calcium, PTH levels, Neck CT and PET/CT. Initial PET/CT 

and CT scan for head and neck was done 3 months after 

completion of radiotherapy, revealed no local recurrence, inva-

sion to cervical lymph node, and distant metastasis. Serologic 

tests show normal serum calcium and PTH levels except low 

level of T3, T4, and high TSH levels, due to total thyroi-

dectomy. This hypothyroidism has been treated with levothy-

roxine sodium (synthyroid) prescribed by endocrinology. 

  Twenty-two months after completion of external radio-

therapy, there was no evidence of recurrence or distant meta-

stasis, and no relevant chronic complication such as change of 

fibrosis after treatment. The voice change was improved by 

injection plasty (Radisse), a gell-formed material of calcium 

hydroxylapatite and carboxymethylcellulose used for vocal fold 

injections. Recent voice analysis, jitter and shimmer scores 

tended to diminish compared to pretreatment scores, and 
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maximum phonation time increased and stroboscopic findings 

demonstrated improvement. The degree of hoarseness checked 

by visual analogue scale, which is a part of perceptual 

assessment, decreased after the procedure.  

Discussion

  Carcinoma of the parathyroid gland is a very small 

percentage of all head and neck neoplasms and rare causes of 

hyperparathyroidism. The first case of parathyroid carcinoma 

described by de Quervain in 1904. Sainton and Millet were 

the first to describe functional carcinoma of the parathyroid 

gland in 1933.
8,9)

 The majority of these carcinoma reveal 

elevated levels of parathyroid hormone and calcium. Clini-

cally, nonfunctioninal parathyroid carcinoma reveals lack of 

symptom as a my case, except lower anterior neck mass, and  

has no hypercalcemia and serum PTH level is within normal 

limits. Hoarseness or change of voice indicating involvement 

of the recurrent laryngeal nerve by cancer is possible. In 

present case, change of voice was maybe not due to 

involvement of cancer but caused by MTD, so that repeated 

rehabilitation treatment for voice and injection plasty make 

good result. 

  The pathologic clue for the diagnosis of parathyroid 

carcinoma were described by Castleman and Shantz in 1973, 

including presence of 1) trabecular pattern with thick fibrous 

bands, 2) nuclear palisading, 3) mitotic figures, 4) capsular 

and blood vessel invasion, and valid today until now.
4)

 

However, by Busaidy et al.
5)

 reported on 27 cases with 

parathyroid carcinoma, blood vessel invasion and mitotic 

figures were observed individually in 37% of cases. Trabe-

cular pattern was observed in 11% of cases. Bondeson et al.
10) 

found that those pathologic features are not always present in 

parathyroid carcinoma. In my case, trabecular pattern with 

thick fibrous band was observed without other pathologic 

finding of above diagnostic clue. Immunohistochemistry 

techniques is another diagnostic method in most cases, 

identification of intracellular immunoreactive PTH with 

absence of thyroglobulin and calcitonin is used to diagnose 

parathyroid carcinoma in the absence of hyperparathyroidism, 

and this technique was meaningful in my patient.
11)

 Because 

of these controversy, Several other techniques have been 

attempt to further ameliorate the accuracy of parathyroid 

carcinoma such as identification of HRPT2 gene, the gene 

mutated in hyperparathyroidism-jaw tumor syndrome, and 

detection of inactivation of the retinoblastoma tumor sup-

pressor gene (RB) over-expression.
4,12∼14)

  Treatment of choice for cases with parathyroid carinoma is 

radical resection of the primary lesion either functional or 

nonfunctional parathyroid carcinoma. It depends on the extent 

of the disease, an en bloc resection of tumor, thyroid lobec-

tomy, isthmusectomy and recurrent laryngeal nerve if it is 

involved or adherent by carcinoma. Cervical neck nodal 

dissection is optional treatment only in case of lymph node 

involvement. By some authors, in nonfunctional parathyroid 

carcinoma demand more extensive surgical approaches because 

of the higher incidence of the local invasion at diagnosis.
6)

 

However, there are no evidence that nonfunctional parathyroid 

carcinoma reveal more aggressive than the functional type. In 

present case, clinical diagnosis was suspicious thyroid cancer 

depend on location of the mass detected by imaging study, 

lack of increment in serum calcium levels and PTH levels and 

negative result for fine needLe aspiration cytology. However, 

intraoperatively, the mass was located at right lobe of para-

thyroid gland, revealed that a red to tan lobulation and 

permanent pathologic specimen confirmed to parathyroid 

carcinoma. Munson et al.
7) reported on 57 cases with func-

tional parathyroid carcinoma treated with radical surgery 

alone, locoregional recurrence were observed in 25 cases 

(44%). Mucci-Hennekinne et al.
15)

 reported on 17 cases with 

parathyroid carcinoma treated with radical surgery alone, local 

recurrence was noted in four cases (24%) and three cases had 

late distant metastasis (18%). On account of these result, it 

may benefit from effective adjuvant treatment such as radio-

therapy or chemotherapy especially in incomplete resection or 

microscopic residual tumor.  

  Several studies have had little role of radiotherapy and/or 

chemotherapy in the treatment of parathyroid carcinoma. On 

the contrary, some recent studies revealed that adjuvant 

radiotherapy may decrease local relapse and increase survival. 

Munson et al.
7) reported on 4 cases who were treated with 

radiotherapy to a total dose ranging from 66 Gy in 33 fraction 

to 70 Gy in 35 fractions after surgery, all 4 cases were alive 

and without measurable disease at 60 months (median) of 

follow-up. Also, Chow et al.
8)

 reported on 6 cases who were 

treated with both surgery and adjuvant radiotherapy for 
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microscopic residual disease, there was no evidence of locore-

gional disease progression in all cases for a time period 

ranging from 12 to 156 months. The optimal radiation dose in 

the parathyroid carcinoma is not established on account of the 

rarity of this disease, either functional or nonfunctional type, 

and just a few retrospective studies has been reported in the 

literature, including in present case. On a result, some study 

showed that treated with high dose radiotherapy such as near 

70 Gy (but this study, did not detailed mention about all 

processing for radiotherapy), another study recommended that 

relatively moderate dose of radiotherapy as 40∼50 Gy, was 

enough to control for microscopic residual disease without 

severe side effect related to radiotherapy.
7,8)

 In my case, total 

of 50.4 Gy in 28 fractions was delivered to the primary site 

and entire cervical neck area. The optimal treatment field of 

radiotherapy is remained a lot of controversy like the pre-

ceeding radiation dose. Chow et al.
8) suggest about the 

radiation field for parathyroid carcinoma in their study that it 

should include tumor bed and extend superiorly to the hyoid 

bone and inferiorly to the clavicle. For cases with involvement 

of cervical lymph node, the target volume of radiotherapy 

should include whole cervical lymphatic chains, including the 

superior mediastinum. In present case, in the light of sug-

gestion reported by Chow et al.
8) the treatment field was 

extend from the hyoid bone level to the head of clavicle.

  Chemotherapy has not yet proven a role in the treatment of 

parathyroid carcinoma both functioning and non-functioning 

type in the small literature. Some case reports have revealed 

minimal response to several chemotherapy agents individually, 

but the effectiveness is still controversial.
16)  

  The overall prognosis of cases with parathyroid carcinoma 

is variable, 5 year survival rates were range from 40% to 85% 

and recurrence rates range from 24% to 78% in the literature. 

Most recurrences of parathyroid carcinoma occur 2 to 3 years 

within surgery and nearly 25% of parathyroid carcinoma 

patients develop distant metastasis to sites such as the lung 

and bone during follow-up evaluation.
5,7,9) Nonfunctional 

parathyroid carcinoma, due to the rarity of cases, it is very 

difficult to compare survival to cases with functional para-

thyroid carcinoma. It is often with metastasis and larger at 

presentation, and often incomplete excision makes frequent 

locoregional recurrence and metastasis. By Wilkins et al.
4) 

report on a case of nonfunctional parathyroid carcinoma and a 

review of the literature, not a few cases survive longer than 2 

years. In present case, he is alive well at 22 months without 

any definitive locoregional recurrence and distant metastasis.

  Conclusively, nonfunctional parathyroid carcinoma is a least 

entity of endocrine cancer, which is often diagnosed late 

because of a paucity of symptoms, normal serologic finding of 

serum calcium and PTH, insufficient histologic criteria to 

establish the diagnosis. The best chance for cure is en bloc 

resection. The optimal radiation dose and treatment field for 

adjuvant radiotherapy after surgical resection of parathyroid 

carcinoma are vague until now. However moderate dose of 

radiotherapy may improve the possibility of local control for 

cases with incompletely resected or microscopically residual 

disease, relying on some recent case reports and review 

articles. Further follow-up with regarding this rare carcinoma 

is needed to define the optimal dose and role of radiotherapy.
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국문 록

비기능성 부갑상선암: 증례 보고

단국 학교병원 방사선종양학과

최      상      규

부갑상선암은 매우 드문 내분비악성 종양으로 부갑상선기능 항진증의 0.5∼4%를 차지하며 흔히 고칼슘 혈증과 

부갑상선호르몬의 증가를 보인다. 비기능성 부갑상선암은 부갑상선기능 항진증으로 나타나는 증상이 없으며 병리

조직학적 진단기준이 분명하지 않아 늦게 진단이 되는 질환이다. 근치적 절제술이 가장 표준적인 치료이지만 수술 

후 국소재발이 흔하기 때문에 불완전 절제가 시행되었거나 미세 잔류 종양이 있는 경우 외부 방사선치료를 시행하

여 국소 조절률 향상을 얻을 수 있다고 보고되고 있다. 저자는 부갑상선에 발생한 비기능성 악성종양으로 근치적
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