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Abstract: Background: Parathyroid carcinoma is a rare endocrine malignancy accounting for less than 1% of primary 

hyperparathyroidism. Severe hypercalcemia and extensive skeletal involvement may occasionally produce brown tumors that mimic 

metastatic bone disease on imaging. Case Presentation: A 28-year-old woman presented with progressive anterior neck swelling and severe 

left hip pain following minor trauma, with progressive limitation of mobility. Imaging demonstrated a pathological femoral fracture and 

multiple expansile skeletal lesions. Neck ultrasonography identified a heterogeneous lesion inferior to the right thyroid lobe. Biochemical 

evaluation showed marked hypercalcemia (15.19 mg/dL), markedly elevated parathyroid hormone (944 pg/mL), and elevated alkaline 

phosphatase (479 U/L), with a serum phosphate level of 3.48 mg/dL. Whole-body FDG PET/CT demonstrated multiple skeletal lesions 

that initially raised concern for metastatic disease. Surgical exploration revealed a firm, enlarged right inferior parathyroid mass with 

adherence to surrounding soft tissues. En bloc excision was performed with preservation of the recurrent laryngeal nerve. Histopathology 

demonstrated capsular invasion and features consistent with parathyroid carcinoma. Postoperatively, serum calcium and PTH decreased 

substantially, with improvement in bone pain and mobility. Conclusion: Parathyroid carcinoma should be considered in patients with 

severe hypercalcemia, very high PTH concentrations, a cervical mass, and multifocal osteolytic skeletal lesions. Brown tumors can closely 

mimic metastatic disease; correlation of biochemical, radiological, operative, and histopathological findings is essential to avoid diagnostic 

error and inappropriate oncological treatment. 
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1. Introduction 
 

Primary hyperparathyroidism is characterized by excessive or 

inappropriate secretion of parathyroid hormone (PTH), 

resulting in disturbances of calcium and phosphate 

metabolism. Most cases are caused by benign parathyroid 

disease, whereas parathyroid carcinoma accounts for less than 

1% of primary hyperparathyroidism and is associated with 

more severe biochemical abnormalities and clinically 

significant morbidity [1,3,7]. Parathyroid carcinoma may 

present with symptomatic hypercalcemia, skeletal disease, 

renal manifestations, and a palpable cervical mass [1,3,17]. 

 

Brown tumors are reactive osteolytic lesions associated with 

prolonged hyperparathyroid bone remodeling. They are 

composed of fibrovascular tissue, multinucleated giant cells, 

hemorrhage, and hemosiderin deposition. Although non-

neoplastic, they can have aggressive radiological appearances 

and may resemble skeletal metastases, giant-cell lesions, 

aneurysmal bone cysts, or other osteolytic processes [7-12]. 

With increasing biochemical detection of primary 

hyperparathyroidism, advanced skeletal manifestations have 

become less common, making multifocal brown tumors an 

important diagnostic pitfall. 

 

We report a young woman with parathyroid carcinoma 

presenting with multiple skeletal lesions and a pathological 

femoral fracture, in whom the radiological appearance 

initially raised the possibility of metastatic malignancy. 

 

 

 

2. Case Presentation 
 

1) Patient and clinical presentation: A 28-year-old 

woman presented to the surgical outpatient department 

with progressive swelling in the anterior neck and severe 

pain in the left hip after minor trauma. The hip pain 

progressively worsened over several weeks, causing 

restricted mobility and difficulty performing routine 

activities. There was no reported history of weight loss, 

fever, chronic renal disease, previous malignancy, or 

prolonged medication use. No significant family history 

of endocrine neoplasia or metabolic bone disease was 

reported. 

2) Clinical examination: The patient was conscious and 

hemodynamically stable. A firm, mildly tender mass was 

palpable in the inferior aspect of the right thyroid region. 

The left hip was tender, with restricted range of motion 

and reduced ability to bear weight on the left lower limb. 

No focal neurological deficit was identified. 

3) Biochemical investigations: Serum calcium was 15.19 

mg/dL (reference range 8.5–10.5 mg/dL), serum PTH 

was 944 pg/mL (reference range 15–65 pg/mL), alkaline 

phosphatase was 479 U/L (reference range 40–129 U/L), 

and serum phosphate was 3.48 mg/dL (reference range 

2.5–4.5 mg/dL). The marked hypercalcemia and 

substantially elevated PTH supported primary 

hyperparathyroidism and raised suspicion for a 

parathyroid malignancy in the clinical setting. 

4) Imaging: Neck ultrasonography demonstrated a 

heterogeneous lesion measuring approximately 1.41 × 

1.36 cm inferior to the right thyroid lobe, with cystic 

degeneration, increased vascularity, and internal 
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microcalcifications (Figure 2). MRI of the hips 

demonstrated multiple heterogeneous solid-cystic 

expansile osseous lesions involving the bilateral iliac 

bones, acetabula, pubic tubercles, proximal femur, and 

distal femoral shaft, with heterogeneous post-contrast 

enhancement and associated soft-tissue edema. A 

pathological fracture was noted in the left femur (Figure 

3). Whole-body 18F-FDG PET/CT demonstrated 

multiple FDG-avid and non-FDG-avid expansile mixed 

lytic-sclerotic lesions involving the axial and 

appendicular skeleton, pelvis, femora, ribs, vertebrae, 

and mandible. The overall appearance was considered 

compatible with brown tumors in the appropriate clinical 

setting, although the multifocal pattern initially 

mimicked metastatic disease (Figure 4). 

5) Diagnostic assessment: The working diagnosis was 

primary hyperparathyroidism associated with a right 

inferior parathyroid lesion and extensive skeletal disease, 

with brown tumors and a pathological femoral fracture. 

The differential diagnosis included metastatic 

malignancy and other osteolytic skeletal lesions. 

6) Operative management: After correction/supportive 

treatment for severe hypercalcemia, including 

bisphosphonate therapy, electrolyte management, and 

analgesia as reported in the source case, the patient 

underwent surgical exploration. A firm, enlarged mass 

arising from the right inferior parathyroid region was 

found to be adherent to the surrounding soft tissues. En 

bloc excision of the lesion was performed with care to 

preserve the recurrent laryngeal nerve. Orthopedic 

management/stabilization of the pathological fracture 

was undertaken as part of the multidisciplinary treatment; 

the source article does not specify the exact orthopedic 

fixation procedure and this detail should be added by the 

authors if required for submission. 

7) Histopathology: Gross examination showed an 

encapsulated tan-brown parathyroid mass with focal 

hemorrhagic areas. Microscopically, tumor cells were 

arranged in trabecular and nested patterns separated by 

thick fibrovascular septa. Moderate nuclear 

pleomorphism, coarse chromatin, conspicuous nucleoli, 

and moderate eosinophilic cytoplasm were described. 

Most importantly, capsular invasion with infiltration into 

adjacent tissue was identified, supporting the diagnosis 

of parathyroid carcinoma. No conclusive vascular 

invasion was identified in the analyzed sections (Figure 

5). 

8) Postoperative course and follow-up: Following 

surgery, serum calcium and PTH levels decreased 

substantially. Calcium and vitamin D supplementation 

were provided, with surveillance for hungry bone 

syndrome and continued biochemical monitoring. 

During follow-up, the patient reported reduced bone pain 

and improved mobility. Long-term surveillance was 

planned because of the substantial risk of recurrence 

associated with parathyroid carcinoma; the source article 

does not specify the duration of follow-up. 

 

3. Discussion 
 

Parathyroid carcinoma is an uncommon endocrine 

malignancy and is clinically important because of its potential 

to produce severe hypercalcemia, extensive skeletal disease, 

and recurrence [1,3,5,13,15,17]. The present case is unusual 

because the first major skeletal manifestation was a 

pathological femoral fracture accompanied by multiple 

osteolytic/mixed skeletal lesions, creating a radiological 

picture that could readily be interpreted as disseminated 

malignancy. 

 

Brown tumors represent a severe skeletal response to 

prolonged PTH excess rather than true neoplasms. Increased 

osteoclastic activity causes progressive bone resorption and 

replacement by fibrovascular tissue containing giant cells and 

hemosiderin [7-12]. The mandible, ribs, pelvis, clavicle, 

femur, and vertebrae are recognized sites of involvement. 

Lesions may be expansile, multiloculated, mixed lytic-

sclerotic, and cortically destructive, and MRI signal 

characteristics may vary because of hemorrhage and fibrosis 

[8-12]. FDG uptake may further increase the risk of 

radiological misinterpretation as metastatic disease. 

 

The biochemical profile in this case was an important 

diagnostic clue. A serum calcium concentration of 15.19 

mg/dL and PTH of 944 pg/mL represented marked 

abnormalities, together with a palpable cervical mass. Severe 

biochemical disease and a cervical mass are recognized 

clinical features that should prompt consideration of 

parathyroid carcinoma rather than uncomplicated benign 

primary hyperparathyroidism [1,3,17]. Nevertheless, 

biochemical severity alone does not establish malignancy; 

definitive diagnosis relies on histopathological evidence of 

invasion or metastatic disease. 

 

Histologically, the most dependable criteria for parathyroid 

carcinoma include invasion of the capsule or adjacent 

structures and/or vascular or metastatic spread [4,5,19]. In 

this patient, capsular invasion with infiltration into adjacent 

tissue provided the key evidence of malignancy. The 

operative finding of a firm mass adherent to surrounding 

tissues was also clinically concerning. 

 

Complete surgical excision at initial presentation is the 

cornerstone of treatment when parathyroid carcinoma is 

suspected [13,18]. En bloc resection is generally favored 

when there is concern for local invasion, with careful 

attention to recurrent laryngeal nerve preservation. 

Inadequate initial excision is associated with local recurrence 

and persistent or recurrent hypercalcemia. Reported 

recurrence can occur years after the initial operation, 

emphasizing the need for prolonged biochemical and clinical 

surveillance [15,17,23]. 

 

The principal lesson from this case is that extensive skeletal 

lesions should not automatically be attributed to metastatic 

cancer. In a young patient with osteolytic lesions, 

pathological fracture, and a cervical mass, serum calcium and 

PTH are inexpensive and highly informative tests. Early 

recognition of hyperparathyroid skeletal disease may prevent 

unnecessary oncological investigations or treatment and can 

direct the patient toward definitive endocrine surgical 

management. 
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4. Conclusion 
 

Parathyroid carcinoma can rarely present with severe 

hypercalcemia, multiple brown tumors, and a pathological 

femoral fracture that mimics metastatic skeletal malignancy. 

In patients with multifocal osteolytic lesions, particularly 

when a cervical mass is present, assessment of serum calcium 

and PTH should be considered early. Accurate diagnosis 

requires integration of biochemical, radiological, operative, 

and histopathological findings. Definitive surgical excision 

and long-term surveillance remain central to management. 

 

5. Learning Points 
 

• Brown tumors may closely mimic multifocal skeletal 

metastases on CT, MRI, or FDG PET/CT. 

• Marked hypercalcemia, very high PTH, and a palpable 

cervical mass should raise suspicion for parathyroid 

carcinoma. 

• Capsular/adjacent tissue invasion on histopathology is a 

key criterion supporting parathyroid carcinoma. 

• Long-term biochemical and clinical surveillance is 

important because recurrence may occur years after 

surgery. 
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Figure 1: Clinical photograph showing anterior neck swelling, more prominent on the right side, suggestive of underlying 

parathyroid pathology 
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Figure 2: Neck ultrasonography demonstrating a heterogeneous lesion measuring approximately 1.41 × 1.36 cm inferior to 

the right thyroid lobe, with cystic degeneration, increased vascularity, and internal microcalcifications. Patient identifiers have 

been redacted. 

 

 
Figure 3: Contrast-enhanced MRI of the bilateral hip joints showing multiple heterogeneous solid-cystic expansile osseous 

lesions involving the bilateral iliac bones, acetabula, pubic tubercles, proximal femur, and distal femoral shaft, with associated 

soft-tissue edema and a narrow zone of transition. 
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Figure 4: Whole-body 18F-FDG PET/CT report demonstrating multiple FDG-avid and non-FDG-avid expansile mixed lytic-

sclerotic skeletal lesions involving the axial and appendicular skeleton, pelvis, femora, ribs, vertebrae, and mandible. Patient-

identifying header has been redacted. 

 

 
Figure 5: Histopathological features of parathyroid carcinoma on hematoxylin and eosin staining: (A) low-power view 

showing a capsulated tumor arranged in solid sheets; (B) tumor nests approaching the inked surgical margin; (C) nests and 

trabeculae separated by fibrovascular septa; (D) capsular invasion; (E) tumor extending to the inked surface; and (F) high-

power view showing moderate nuclear pleomorphism, coarse chromatin, prominent nucleoli, and eosinophilic cytoplasm. 
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