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    Chapter 10   
 Parathyroid Carcinoma                     

     Omair     A.     Shariq       and     Travis     J.     McKenzie     

         Case Study 

 A 71-year-old female presented to our clinic with a 3-month 
history of recurrent abdominal pain, nausea, and fatigue. She 
had a history of coronary artery disease, hypertension, and 
osteoarthritis. She denied significant alcohol use and was a non-
smoker. She also denied any therapeutic radiation exposure or 
family history of cancer. On clinical examination, she appeared 
dehydrated and lethargic but was hemodynamically stable. A 
right-sided firm, irregular, non-tender mass was palpable in the 
area of the right thyroid lobe measuring approximately 3 cm by 
examination. 
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 Laboratory investigations showed raised levels of total serum 
calcium 14.0 mg/dL (nl. 8.9–10.1), phosphorus 2.2 mg/dL 
(nl. 2.5–4.5), and parathyroid hormone (PTH) 239 pg/mL (nl. 
10–65). Cervical ultrasonography (Fig.  10.1 ) revealed a 3.5-cm 
heterogeneous, hypervascular lobulated mass with calcification 
along the posterior aspect of the right lower thyroid lobe. There was 
no concerning cervical lymphadenopathy. Tc-99 m sestamibi sin-
gle-photon emission computed tomography (SPECT-CT) showed a 
large focus of heterogeneous sestamibi uptake in a region corre-
sponding with the mass identified on cervical ultrasound.

       Diagnosis and Assessment 

 Our patient’s clinical presentation is consistent with hypercalce-
mia due to primary hyperparathyroidism. Parathyroid carci-
noma (PC) is a rare endocrine malignancy, accounting for 
around 1 % of cases of primary hyperparathyroidism [ 1 ]. This 
infrequent, but potentially life-threatening, clinical entity was 
first reported by Wilder of Mayo Clinic in 1929 [ 2 ]. Conditions 
that appear to result in an increased risk of PC include multiple 
endocrine neoplasia type 1 [ 3 ], autosomal dominant familial 
isolated hyperparathyroidism [ 4 ], and hyperparathyroidism-jaw 
tumor syndrome due to mutation of the CDC73 gene [ 5 ]. 

 PC presents a diagnostic and therapeutic challenge due to 
overlapping features with benign primary hyperparathyroidism 
and the lack of specific differentiating characteristics for malig-
nancy. However, patients with PC typically have a serum PTH 
greater than five times the upper limit of normal and calcium 
levels in excess of 14 mg/dL, significantly higher than those 
with parathyroid adenoma or hyperplasia [ 6 ]. Unlike parathy-
roid adenoma, which has a female preponderance, PC affects 
both sexes equally, with an earlier median age of diagnosis in 
the fifth decade [ 7 ]. The findings of a palpable neck mass and 
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dysphonia related to recurrent laryngeal nerve palsy as well as 
the combination of severe renal and bone disease are also sug-
gestive of malignancy [ 7 ,  8 ]. 

 The diagnosis of PC relies on a high index of suspicion, tak-
ing into account the patient’s clinical presentation, laboratory 
studies, imaging, and histopathology. The vast majority of PCs 
are functioning neoplasms, with clinical features and symptoms 
resulting from excessive secretion of PTH rather than local infil-
tration or mass effect from the neoplasm itself. Initial laboratory 
evaluation should include measurement of total serum calcium, 
PTH, and serum creatinine and an assessment of overall fluid 
and electrolyte status. 

 Ultrasound and sestamibi scintigraphy provide information 
on localization and the extent of the neoplasm, though neither is 
specific for carcinoma. Nonetheless, evidence of tumor inva-
sion, irregular margins, and cervical node enlargement on ultra-
sound may raise suspicion for PC [ 9 ]. SPECT-CT with sestamibi, 
as utilized in this case, provides three-dimensional information 
with improved sensitivity for the detection of hyperfunctioning 
parathyroid glands [ 10 ]. Computerized tomography and mag-
netic resonance imaging, although not typically utilized on ini-
tial evaluation, may be useful adjuncts to ultrasonography in 
assessing for distant metastases in the chest or abdomen. 
Selective venous catheterization and PTH measurement may 
also be useful if noninvasive tests are equivocal or negative. 

 Fine needle aspiration (FNA) is not recommended in the set-
ting of suspected PC due to the inability of cytology to differen-
tiate between benign and malignant disease and the potential 
risk of ectopic tumor seeding [ 11 ].  

    Management 

 Prior to operative intervention, patients may require urgent man-
agement of dehydration, hypercalcemia, and associated  metabolic 
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abnormalities. Our patient was admitted for aggressive hydration 
with saline, initiation of a loop diuretic to promote calcium excre-
tion, and administration of pamidronate. Following this, the deci-
sion was made to proceed to the operating room. 

 The gold standard treatment for PC is en bloc surgical resec-
tion [ 8 ]. Removal of any contiguous tissues to which the neo-
plasm adheres is necessary to achieve complete resection. This 
frequently includes the ipsilateral thyroid lobe and may neces-
sitate resection of the ipsilateral recurrent laryngeal nerve. 
Ipsilateral compartment VI central neck dissection with removal 
of all lymphatic tissue should be performed. Care must be taken 
to avoid rupturing the capsule of the neoplasm, as this increases 
the likelihood of malignant parathyromatosis [ 12 ]. As highest 
chance of cure is obtainable if en bloc resection is carried out at 
the initial operation, a high index of suspicion for PC is there-
fore paramount. Chemotherapy and radiation have generally 
shown disappointing results [ 13 ]. 

 Histopathological diagnosis is challenging, and while early 
pathologic criteria suggested the presence of a trabecular growth 
pattern, capsular invasion, vascular invasion, dense fibrous 
bands, and mitotic figures as suggestive of malignancy [ 14 ], 
later studies have shown that none of these are pathognomonic 
and may exist in parathyroid adenomas [ 15 ,  16 ]. Thus, the only 
unequivocal proof of malignancy is the local invasion of con-
tiguous structures noted during surgery or the presence of dis-
tant metastasis. 

 In the postoperative period, serum calcium levels should be 
closely monitored. Adequate replacement with oral calcium, 
calcitriol, and intravenous calcium gluconate may be necessary 
to avoid symptomatic hypocalcemia associated with the “hun-
gry bone syndrome.” When intravenous calcium supplementa-
tion is necessary, we recommend utilizing a central venous route 
as peripheral venous calcium supplementation can rarely result 
in local tissue necrosis [ 17 ]. 

 Recurrence occurs in more than 50 % of cases [ 8 ,  18 ], most 
commonly in the neck, followed by the lungs, liver, and bone 
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[ 19 ]. The majority of patients benefit from debulking of recur-
rent disease, if technically feasible, as palliation from the effects 
of hypercalcemia and hyperparathyroidism. Unfortunately, 
reoperation is rarely curative and eventual relapse is likely.  

    Outcome 

 Intraoperatively, a 3.5-cm heterogeneous, firm mass was found 
posterior to the right thyroid lobe with invasion into the thyroid 
parenchyma and involving the right recurrent laryngeal nerve. 
En bloc resection of the right parathyroid carcinoma with right 
thyroid lobectomy, right recurrent laryngeal nerve excision, 
and ipsilateral central lymph node dissection was therefore 
performed. Intraoperative PTH dropped from a baseline of 
193–17.4 pg/mL 15 min after removal. The patient was dis-
charged the following day without evidence of hypocalcemia. 
At 6-month follow-up, serum calcium and parathyroid hor-
mone were within normal limits, and cervical ultrasound dem-
onstrated no evidence of recurrent or persistent structural 
disease.      

 Clinical Pearls/Pitfalls 
•     PC is a rare cause of hyperparathyroidism.  
•   Overlapping features with benign hyperparathyroidism 

can make the diagnosis challenging.  
•   Compared with benign primary hyperparathyroidism, 

patients with PC are more likely to present with symp-
toms, a neck mass, bone and renal disease, marked 
hypercalcemia, and very high serum PTH levels.  
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