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ABSTRACT 
 

Background: Parathyroid carcinoma (PC) is an extremely rare tumor with estimated prevalence of 
about 0.005% of all cancer cases. There is no established etiology for parathyroid carcinoma; with 
both environmental and genetic factors may be contributing. The majority of the cases present with 
manifestations of hypercalcemia, with the diagnosis made only after surgery.  
Methods: We represent three cases of parathyroid carcinoma who were operated in our surgical 
department. We retrospectively collected the clinical data associated with the course of 
presentation, investigations and management of the three patients. We followed-up the three 
patients for five years post-operatively.  
Case Reports: Two patients were males (53 years of age) and one female (23 years of age). They 
all presented with clinical manifestations of hypercalcemia. Ultrasonography and MIBI scans were 
utilized to localize the tumor but could not differentiate between benign and malignant glands. 
Malignancy was confirmed only after surgery. No recurrence was detected in five years of follow-
up.  
Conclusion: The diagnosis of parathyroid carcinoma is usually challenging with no single test 
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could differentiate benign from malignant tumors. Because of the rarity of the disease, more future 
studies would be required to expand our knowledge regarding the underlying genetic causes which 
would help to design accurate and reliable diagnostic and therapeutic tools. 
 

 
Keywords: Parathyroid carcinoma; presentation; PTH; diagnosis; recurrence. 
 

1. INTRODUCTION 
   
Parathyroid carcinoma is a rare endocrine 
malignancy which accounts for about 0.005% of 
all cancer cases reported to the National Cancer 
Database (NCDB) during the period from 1985 
and 1995 [1]. The disease usually occurs during 
the fifth decade of life. Unlike primary 
hyperparathyroidism where there is a female 
preponderance, there is no sex predilection for 
parathyroid cancer [2]. The overall 5- and 10-
year survival rates were 85.5 and 49.5%, 
respectively, according to the NCDB case series. 
The most important prognostic factors include 
tumor size, gender, age at diagnosis, nodal 
status and extend of tumor resection.  Studies 
proved that tumor size, age at diagnosis, male 
sex, positive nodal status, and complete tumor 
resection had hazard ratios for death of 1.02 
(1.01–1.02, p˂ 0.0001), 1.06 (1.05–1.07, p˂ 
0.0001), 1.67 (1.24–2.25, p = 0.0008), 1.25 
(0.57–2.76, p = 0.6), and 0.42 (0.22–0.81, p = 
0.01), respectively [3]. The main causes of 
morbidity and mortality are the consequences of 
the uncontrolled chronic hypercalcemia rather 
than the tumor burden. There is no definite 
underlying etiology for parathyroid carcinomas; it 
seems to be a result of a complex interaction of 
environmental and genetic factors. Parathyroid 
carcinoma may occur either sporadically or as 
part of a genetic syndrome like multiple 
endocrine neoplasia type 1, 2A and isolated 
familial hyperparathyroidism. In addition, 
parathyroid carcinoma has been reported in 15% 
of the patients with hyperparathyroidism jaw 
tumor syndrome [4]. Moreover, prior neck 
radiation and end-stage renal disease have been 
associated with an increased risk of parathyroid 
cancer [5]. Although parathyroid carcinoma is 
responsible for less than 1% of all cases of 
primary hyperparathyroidism (pHPT) [6], the 
majority of the patients present with symptoms of 
hyperparathyroidism, including severe 
hypercalcemia, an elevated serum parathyroid 
hormone (PTH) level, nephrolithiasis or 
nephrocalcinosis, osteopenia, gastrointestinal 
disturbances, depression, fatigue and/or memory 
disturbance. The diagnosis of parathyroid 
carcinoma is usually challenging. In the absence 
of metastatic disease, the differentiation between 

benign and malignant disease is difficult [7]. Most 
of the imaging studies (ultrasound, CT scan, MRI 
and PET-CT) cannot differentiate between 
adenoma and parathyroid carcinoma. However, 
Computed tomography (CT) with contrast can 
provide excellent details on the location of the 
lesion and its relation with the adjacent structures 
[8]. 
    
Magnetic resonance imaging (MRI) with 
gadolinium and fat suppression can give more 
accurate details on soft tissues of the neck. 
Additionally, Technetium–99 m sestamibi is a 
lipophilic isotope that is taken up by abnormal 
parathyroid tissue and despite having a limited 
role in the differentiation between benign and 
malignant parathyroid lesions, can be useful in 
the diagnosing and localization of metastatic 
parathyroid carcinoma [9]. Fine needle aspiration 
cytology (FNAC) is not recommended because of 
the significant probability of false negative results 
and the possibility of disruption of the neoplastic 
capsule with subsequent neoplastic spread, 
leading to higher chances of recurrence. 
However, it may be valuable in distinguishing 
thyroid from parathyroid tissue and to identifying 
metastatic parathyroid carcinomas. The most 
effective management of parathyroid carcinoma 
is surgery. En bloc dissection of the tumor with 
the thyroid lobe, the ipsilateral parathyroid and 
any other affected tissue provides the most 
suitable treatment with the best prognosis. It is 
essential during surgery to avoid damaging the 
tumor capsule, as any residual or dispersed cells 
could lead to tumor recurrence. 
   
In the current study, we represent three cases of 
parathyroid carcinoma who were operated in our 
general surgery in addition to providing brief 
review of the current literature. 
 

2. METHODS  
    
We carried out a retrospective review of three 
patients who were diagnosed with parathyroid 
carcinomas in our general surgery department 
during the period from 2011 to 2021. The 
patients data were obtained from the hospital 
recording system. 338 patients had parathyroid 
surgery during that period; three of them had 
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parathyroid carcinoma. Initial assessment 
included history taking, clinical examination and 
ultrasound scan. No biopsy was performed 
according to the guidelines. All patients had MIBI 
scan. Every separate case was discussed at an 
endocrine MDT meeting involving an endocrine 
surgeon, endocrinologist, anesthetist, radiologist 
and pathologist. Our findings were compared to 
the available literature. We followed-up our 
patients for five years post-surgery.  
 

3. CASE REPORTS  
    
Three cases have been diagnosed with 
parathyroid carcinoma in our general surgery 
department.  Two patients were males and one 
was female. Two of them were diagnosed at the 
age of 53 and one at the age of 23.  All of them 
presented with manifestation of hypercalcemia; 
one of them had a history of renal calculi.  The 
three patients had highly elevated pre-operative 
PTH (≥ 140 ng/L) and serum calcium levels          
(≥ 3 mmol/L) associated with low 25OH-
Cholecalciferol level (≤ 53 mmol/L).  All patients 
had initial evaluation by ultrasound scan, which 

suggested right inferior parathyroid adenomas in 
two of them and a right ectopic parathyroid gland 
posterior to right common carotid artery in the 
last one. The three patients had MIBI scan which 
suggested parathyroid adenomas in 2 of them 
with equivocal results in the third one.  The three 
patients had initial minimal invasive 
parathyroidectomy; the first patient had involved 
margins and was re-submitted for en-block 
resection of the right thyroid lobe, strap muscles 

and right level  lymph node, the 2nd patient had 
excision of the right superior and inferior 
parathyroid glands; parathyroid malignancy was 
found in the right inferior gland, and the third 
patient had excision of the ectopic right 
parathyroid gland (Figs. 1 and 2). Microscopic 
features that confirmed the diagnosis of 
parathyroid carcinoma include the potential large 
size of the tumor, the increased mitotic activity in 
addition to the capsular and vascular invasion. 
No residual malignancy was found. The three 
patients had post-operative regular follow-ups 
with frequent assessment of the PTH and 
calcium levels. No recurrence was detected on 
five-years of follow-up. 

 
Table 1. Patients demographics and characteristics 

 

 Case 1 Case 2 Case 3 

Age 53 53 23 

Gender Male Male  Female 

Pre-operative PTH 
level 

262 ng/L 140 ng/L 148 ng/L 

Pre-operative 
Calcium 

3.01 mmol/L 3 mmol/L 3.17 mmol/L 

Preoperative 25OH-
Cholecalciferol 

53.1 mmol/L 53.6 mmol/L 31 mmol/L 

Clinical presentation Hypercalcemia Hypercalcemia and 
renal calculi 

 Hypercalcemia 

Ultrasonography A 3 cm hypo echoic 
lesion in the right 
inferior lobe of the 
thyroid 

A 19×9 mm right lower 
parathyroid lesion 
 

 A 24 x 11 x 8 mm 
ectopic parathyroid 
gland posterior to the 
right common carotid 
artery 

MIBI scan Right inferior 
parathyroid adenoma 

Equivocal results Ectopic parathyroid 
adenoma 

Operation Initial right inferior 
parathyroidectomy 
Re-surgery: excision of 
the right thyroid lobe, 
strap muscles and level 

 

Right superior and 
inferior 
parathyroidectomy 

 Right thyroid nodule 
and right 
parathyroidectomy 

5 years follow-up No recurrence No recurrence No recurrence 
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Fig. 1. (A) Ultrasonography showing a 3 cm hypoechoic lesion deep to the right inferior lobe of thyroid which appears separate from the right lobe 

of thyroid and compressing the edge. (B) and (C) MIBI scan showing a large focal area of increased uptake over the right lower pole thyroid 
region, consistent with a massive right inferior parathyroid adenoma 

 

 
 

Fig. 2. (A) Ultrasonography showing a 24 x 11 x 8 mm ovoid ectopic parathyroid immediately posterior to the mid-right common carotid artery, 
lateral to the thyroid. (B) and (C) MIBI scan showing faint retained activity projected through the lateral aspect of right upper/mid thyroid which 

corresponds to an ectopic location of the parathyroid gland posterior to the carotid and jugular vessels 
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4. LITERATURE REVIEW 
    
Parathyroid carcinoma (PC) is a rare endocrine 
malignancy with less than 1000 recorded cases 
reported in the literature since the first case 
described by de Quervain in 1904 [10]. 
Parathyroid carcinoma accounts for about 0.5–
5% of all cases of primary hyperparathyroidism 
(PHPT) [11]. There is no gender dominance 
associated with PC and the mean age of 
diagnosis is 45-51 years 

(1)
. The exact etiology of 

PC is unknown and may be attributed to both 
genetic and environmental factors. Some studies 
have reported an increased risk of parathyroid 
carcinoma in patients with history of neck 
radiation, adenoma, secondary and tertiary 
hyperparathyroidism [12]. Genetic syndromes 
associated with parathyroid carcinoma may 
include multiple endocrine neoplasia type 1, 2A, 
isolated familial hyperparathyroidism and 
hyperparathyroidism jaw tumor syndrome [12-
16]. Several genetic mutations have been 
implicated in the pathogenesis of parathyroid 
carcinomas such as HRPT2 (CDC73, or 
Parafibromin) gene, retinoblastoma (Rb), p53, 
breast carcinoma susceptibility (BRCA2) and 
cyclin Dl/parathyroid adenomatosis gene 1 
(PRAD1) genes [11]. 
    

Approximately, 90% of parathyroid carcinoma 
patients present initially with manifestations of 
hypercalcemia [17]. On the other hand, less than 
10% of parathyroid carcinoma cases are 
nonfunctional. The main clinical manifestations 
include depression, anxiety, weight loss, 
weakness, bone disease, renal involvement, 
abdominal pain, and peptic ulcer disease. 
Skeletal involvement includes osteopenia, bone 
pain, osteoporosis, osteofibrosis and pathologic 
fractures. Renal manifestations like 
nephrolithiasis and renal insufficiency are 
frequently present [18]. About 50% of patients 
may present with a palpable neck mass related 
to either an advanced local or regional metastatic 
disease. Obara et al.

 
[19] summarized the clinical 

criteria for suspicion of malignant parathyroid 
neoplasm as: 1- age below 55 years, 2- marked 
hypercalcaemia and hyperparathormonaemia, 3- 
severe bone symptoms and kidney symptoms, 4- 
recurrent laryngeal paralysis due to tumor 
invasion, and 5- palpable cervical swelling, that is 
rare in benign disease. Serum calcium levels are 
frequently higher than 14 mg/dL and PTH serum 
levels are usually 3 to 10 times higher than the 
upper limit of normal [20]. Plasma levels of 
alkaline phosphatase and α and β subunits of 
human chorionic gonadotrophin are usually 

raised [21]. Clinical and radiological 
differentiation between benign and malignant 
parathyroid is usually challenging. 
Ultrasonography is usually the initial imaging 
used for the evaluation of any neck mass. 
Sonographic features that raise the suspicion of 
parathyroid malignancy may include a lobulated, 
hypoechoic gland with relatively large and ill-
defined borders when compared to adenomas, 
local infiltration, calcification, suspicious 
vascularity, thick capsule, lymph node 
enlargement and invasion of the tumor to 
adjacent structures [22]. Technetium-99mm 
sestamibi scintigraphy is another imaging 
modality that can be useful in the diagnosis and 
localization of ectopic hyperfunctioning tissue 
and metastatic disease; however, it cannot 
differentiate benign from malignant cases [23]. 
Other investigations like CT, MRI and PET-CT 
scans although lack sensitivity in detecting 
parathyroid carcinoma, they can provide more 
accurate details on the location of the lesion, its 
relation with other structures and the lymph node 
involvement [24]. The sensitivity of 
ultrasonography, 99mTc sestamibi scan, CT and 
MRI for localizing parathyroid carcinoma in the 
neck were, 83%, 79%, 69% and 93%, 
respectively [25]. Some studies haves proven 
high sensitivity of selective venous 
catheterization with PTH measurement in 
localizing functioning parathyroid tissue; 
however, it is an invasive study and not 
commonly available, being recommended only 
when other noninvasive studies fail to localize 
the disease. Fine-needle aspiration cytology is 
not recommended because cytological 
discrimination between malignant and benign 
disease is difficult in addition to the risk of 
disrupting the tumor capsule with subsequent 
spread of the tumor cells [26]. 
    
Intraoperative findings that suggest malignancy 
include irregular, firm to hard mass, being large 
grayish to white in color; 3cm or more and 
adherent to or infiltrating the adjacent structures. 
Histopathological features of parathyroid 
carcinoma and adenoma are similar. 
Morphologic features that may suggest 
parathyroid carcinoma include fibrous bands with 
a trabecular architecture (90%), capsular 
invasion (60%), vascular invasion (15%) and 
mitotic activity (80%) [27]. However, in the 
absence of vascular invasion, perineural 
invasion, invasion to adjacent structures and 
metastasis, none of above criteria is sufficiently 
sensitive or specific to confirm or discard the 
diagnosis [28]. Recently, molecular biomarkers 

https://www.sciencedirect.com/topics/immunology-and-microbiology/body-weight-loss
https://www.sciencedirect.com/topics/medicine-and-dentistry/jejunum-ulcer
https://www.sciencedirect.com/topics/medicine-and-dentistry/osteopenia
https://www.sciencedirect.com/topics/social-sciences/osteoporosis
https://www.sciencedirect.com/topics/medicine-and-dentistry/pathologic-fracture
https://www.sciencedirect.com/topics/medicine-and-dentistry/pathologic-fracture
https://www.sciencedirect.com/topics/medicine-and-dentistry/nephropathy
https://www.sciencedirect.com/topics/medicine-and-dentistry/kidney-stone
https://www.sciencedirect.com/topics/medicine-and-dentistry/scintigraphy
https://www.sciencedirect.com/topics/medicine-and-dentistry/x-ray-computed-tomography
https://www.sciencedirect.com/topics/medicine-and-dentistry/vein-catheterization
https://www.sciencedirect.com/topics/medicine-and-dentistry/vein-catheterization
https://www.sciencedirect.com/topics/medicine-and-dentistry/cytotechnology
https://www.sciencedirect.com/topics/medicine-and-dentistry/mitosis-rate
https://www.sciencedirect.com/topics/medicine-and-dentistry/perineural-invasion
https://www.sciencedirect.com/topics/medicine-and-dentistry/perineural-invasion
https://www.sciencedirect.com/topics/medicine-and-dentistry/molecular-pathology
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have been utilized to distinguish parathyroid 
carcinoma from adenomas. 
Immunohistochemical positivity for galectin-3, 
overexpression of p53, and increased Ki67 
proliferation index (> 5%) are implied to confirm 
malignancy in parathyroid tumor [29]. Other 
immunohistochemical (IHC) biomarkers used for 
the diagnosis of PC include parafibromin 
(encoded by the CDC73/HRPT2 gene) and 
PGP9.5 (encoded by ubiquitin carboxyl-terminal 
esterase L1 (UCHL1)). Studies have shown that 
strong staining for PGP9.5 had a sensitivity of 
78% for the detection of parathyroid carcinoma 
and a specificity of 100%, while complete lack of 
nuclear parafibromin staining had a sensitivity of 
67% and a specificity of 100% [30].  
    
Complete en-bloc resection of the tumour 
provides the best chance for cure. As it is 
possible to encounter both adenoma and 
carcinoma synchronously, a formal exploration of 
all the four glands should be performed [31]. 
Most studies recommend en bloc resection of the 
tumor together with the ipsilateral thyroid lobe, 
and excision of any involved adjacent structures, 
at the time of the initial surgery to obtain the best 
local disease control and improve survival [2]. It 
is essential not to rupture the capsule of the 
tumor and spill the tumor cells in the field. The 
extent of lymphadenectomy is still a matter of 
debate. While many authors suggest 
compartmental dissection only in case of 
clinically involved lymph nodes and discouraging 
a prophylactic dissection that has not been 
proven to improve survival but increases the 
morbidity [32,33], other authors recommend 
routine central neck dissection, stating that it is 
involved by nodal metastases in up to 10% of 
patients [34]. 
   
In the immediate postoperative period, close 
monitoring of the calcium levels and adequate 
replacement is necessary to avoid severe 
hypocalcaemia due to the hungry bone 
syndrome. After surgery, if the patient is 
normocalcaemic, PTH levels are within normal 
limits with no evidence of extensive vascular or 
capsular invasion; the patient will need close 
monitoring only [35]. Otherwise, if the patient 
continues to be symptomatic, PTH levels remain 
elevated or there is extensive evidence of 
vascular and capsular invasion, re-operation can 
be beneficial [36]. It was reported that patients 
who were diagnosed before or during surgery, 
and had an en-bloc resection, had a recurrence 
rate of 33%, while patients who were diagnosed 
after initial surgery had a local recurrence rate of 

more than 50% [37]. The most common sites of 
disease dissemination are the regional lymph 
nodes followed by the lungs, bones and liver. 
Patients with residual or recurrent disease 
usually present with gradually increasing PTH 
and serum calcium levels. The treatment strategy 
consists of controlling hypercalcaemia, localising 
studies and surgical excision of resectable 
diseases when feasible [38]. Removal of all 
functioning tumour tissue gives the most effective 
relief of symptoms [39].

 
 In the past, radiotherapy 

was not deemed effective in the treatment of 
parathyroid carcinoma; however, recent studies 
have reported lower recurrence and longer 
disease-free survival with the use of adjuvant 
radiotherapy [40,41]. Cytotoxic chemotherapy is 
less commonly used for parathyroid cancer to 
reduce the tumor burden [42]. Several classes of 
calcium lowering drugs have been used to 
reduce the serum calcium level with transient 
results lasting for only a few days including 
mitramycin, intravenous bisphosphonates, and 
calcitonin in combination with glucocorticoid [43]. 
The new drugs such as the calcimimetics have 
been introduced as more effective at lowering the 
serum calcium and PTH levels with lesser side 
effects [44].   
    
Parathyroid carcinoma usually has a slow 
progressive course. Patients who undergo 
complete en-bloc tumour resection can have 
survival rates as high as 90% in five years and 
67% in 10 years [45]. Negative prognostic factors 
include lymph node involvement at the time of 
diagnosis, distant metastases and non-
functioning carcinomas [2]. Most recurrences will 
manifest in the first three years [46]. 
   
The aim of follow-up is early detection of 
potentially curable loco-regional recurrence 
and/or secondary tumours. This should include 
clinical examination with calcium levels and PTH 
monitored every three months for the first three 
years, then every six months till fifth year and 
yearly lifelong after that. Any suspicion for 
recurrence should be confirmed with imaging 
studies [11]. 
 

5. DISCUSSION 
    
Parathyroid carcinoma (PC) is a rare endocrine 
malignancy [10]. It is estimated that it is 
responsible for about 0.5–5% of all cases of 
primary hyperparathyroidism (pHPT) [11].  
Studies reported that the disease has no gender 
dominance, and the mean age of diagnosis is 45-
51 years [1]. However, we reported three patients 

https://www.sciencedirect.com/topics/medicine-and-dentistry/galectin-3
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in our study; two of them were males and one 
was female. In addition, two of them were 
diagnosed at the age of 53 and the third one was 
diagnosed at the age of 23.  Parathyroid 
carcinoma can occur either sporadically or in 
association with other genetic syndromes like 
multiple endocrine neoplasia type 1, 2A,        
isolated familial hyperparathyroidism and 
hyperparathyroidism jaw tumor syndrome [12-
16]. No one of our patients had underlying 
genetic abnormality.  It was reported that more 
than 90% of parathyroid carcinoma patients 
present initially with manifestations of 
hypercalcemia [17]. Our three patients presented 
with manifestation of hypercalcemia; one of them 
had also a history of renal calculi. The clinical 
criteria for suspicion of malignant parathyroid 
neoplasm have been summarized by Obara et al. 
[19]; all our three patients were diagnosed before 
the age of 55 and presented with high levels of 
parathyroid hormone and calcium with clinical 
manifestations of hypercalcemia in addition to 
low levels of 25OH – Cholecalciferol. All our 
patients had initial imaging of ultrasonography 
and MIBI scan. In two patients, the MIBI scan 
was consistent with parathyroid adenoma, while 
it had equivocal results in the third one. 
Parathyroid biopsy was not recommended, thus 
none of our patients had pre-operative FNAC. 
Malignancy was confirmed only after surgery. 
Microscopic features that were suggesting 
malignancy included the relatively large size of 
the tumor, infiltration of the adjacent structures, 
high mitotic figures, capsular or vascular invasion 
and the presence of increased Ki67 proliferation 
index (>5%). Two of our patients had parathyroid 
gland excision only with clear margins, while the 
third one had involved margins which indicated 
further resection of the ipsilateral thyroid lobe, 

strap muscles and level  lymph nodes. All our 
patients had regular evaluation of the serum PTH 
and calcium levels. All of them had normal PTH 
levels over 5 years of follow-up with no evidence 
of any recurrent disease.    
 

6. CONCLUSION 
    
Parathyroid carcinoma is a rare malignancy 
which affects both men and women. Most 
patients present with complications of 
hypercalcemia. The main causes are unknown. 
Differentiation between benign and malignant 
disease is usually challenging on tissue 
specimens. Complete surgical resection at the 
time of first operation provides the best chance of 
cure. Recurrence is common and multiple 
resections may be indicated to reduce the tumor 

burden. More multi-institutional, multidisciplinary 
researches are needed to assist in 
understanding of the genetic causes of 
parathyroid carcinoma, to establish more reliable 
tools for diagnosis, management and follow-up. 
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