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Abstract

Hyperparathyroidism (HPT) is a condition in which one or more parathyroid
glands produce increased levels of parathyroid hormone (PTH), causing distur-
bances in calcium homeostasis. Most commonly HPT presents with asymptomatic
hypercalcemia but the clinical spectrum may include disturbances reflecting the
combined effects of increased PTH secretion and hypercalcemia. Brown tumors
are rare, benign, tumor-like bone lesions, occurring in 1.5% to 4.5% of patients
with HPT, as a complication of an uncontrolled disease pathway, and are
nowadays rarely seen in clinical practice. The tumor can appear either as a
solitary or multifocal lesion and usually presents as an asymptomatic swelling or
a painful exophytic mass. Furthermore, it can cause a pathological fracture or
skeletal pain and be radiologically described as a lytic bone lesion. The diagnosis
of a brown tumor in HPT is typically confirmed by assessing the levels of serum
calcium, phosphorus, and PTH. Although when present, brown tumor is quite
pathognomonic for HPT, the histologic finding often suggests a giant cell tumor,
while clinical presentation might suggest other more frequent pathologies such as
metastatic tumors. Treatment of brown tumors frequently focuses on managing
the underlying HPT, which can often lead to regression and resolution of the
lesion, without the need for surgical intervention. However, in refractory cases or
when dealing with large symptomatic lesions, surgical treatment may be
necessary.
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Core Tip: Clinicians should consider a brown tumor in hyperparathyroidism as a differential diagnosis of lytic bone lesions,
after excluding more common causes such as metastatic carcinoma or multiple myeloma. A wide number of specialties
should be aware of signs and symptoms of a brown tumor in hyperparathyroidism, including internal medicine specialists,
orthopaedists, and radiologists, while dentists and oral surgeons should be aware of oral manifestations of systemic diseases.
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INTRODUCTION

Hyperparathyroidism (HPT) is a condition in which one or more parathyroid glands produce increased levels of
parathyroid hormone (PTH), causing disturbances in calcium homeostasis. HPT can be characterized as primary,
secondary, or tertiary. Primary HPT (PHPT) is caused by one or more overactive parathyroid glands due to parathyroid
adenoma or hyperplasia, and less commonly, parathyroid carcinoma. Secondary HPT occurs as a response of a
parathyroid gland to the reduced calcium level, for example in patients with renal insufficiency or vitamin D deficiency.
Eventually, this can lead to autonomous hyperfunction of parathyroid glands, independent of the underlying disease,
causing tertiary HPT[1].

The signs and symptoms commonly associated with PHPT are a result of both elevated PTH levels and hypercalcemia.
The most frequent clinical manifestation of PHPT is asymptomatic hypercalcemia, which is typically detected through
routine biochemical screening. In most cases, asymptomatic patients have a serum calcium concentration slightly above
the upper limit of the normal range, typically less than 0.25 mmol/L (1.0 mg/dL). However, atypical presentations are
also possible, encompassing a range of disruptions in calcium homeostasis that arise from the combined effects of
increased PTH secretion and hypercalcemia[1].

OSTEITIS FIBROSA CYSTICA

Osteitis fibrosa cystica is a manifestation of PHPT bone disease due to PTH-related activation of osteoclasts and bone
resorption. One of the manifestations of osteitis fibrosa cystica is a brown tumor of the bone caused by bone marrow
being replaced with osteoclast-like giant cells and fibrous tissue[2]. Osteitis fibrosa cystica is rare and occurs more often in
patients with uncontrolled disease.

BROWN TUMOR

The brown tumor is a rare, benign, tumor-like lesion of bone, first described by Henry Jaffe in 1942[3]. Its presence is an
uncommon complication of uncontrolled HPT, representing the terminal stage of a bone remodeling process and is
usually the sign of a poorly controlled disease pathway. The incidence reported in PHPT is 1%-3%, being more common
in developing countries. When faced with insufficient access to medical care and screening programs, the incidence can
reach up to 15%[3]. Due to improved screening techniques for PHPT, most cases of PHPT in developed countries are
detected before a brown tumor appears, consequently, it is rare to diagnose brown tumor as the initial manifestation in
PHPT, before the onset of systemic manifestations.

Clinical presentation

Brown tumors can occur as solitary or multifocal lesions and are most commonly found in the ribs, clavicles, pelvic
girdle, extremities, and facial bones such as the maxilla, mandible, and hard palate[4]. A brown tumor can present as an
asymptomatic swelling or a painful exophytic mass. Furthermore, it can cause a pathological fracture or skeletal pain and
be radiologically described as a lytic bone lesion[5]. Consequently, the brown tumor can be mistaken for a metastatic
carcinoma or multiple myeloma.

Diagnosis

The diagnosis of a brown tumor in HPT is typically confirmed by assessing the levels of serum calcium, phosphorus, and
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PTH. There are no pathognomonic histological features for the brown tumor, consequently, histology is often insufficient
for confirming the diagnosis. The brown color, seen in a pathohistological analysis, is caused by an excess osteoclast
activity, due to a massive secretion of PTH, intralesional haemorrhage and hemosiderin deposition. A histological
diagnosis of a giant cell tumor is often made; however, it may be a case of a brown tumor, thereby delaying the correct
diagnosis and appropriate treatment[5].

Treatment

Treatment of a brown tumor is often directed to the management of the underlying HPT, including partial or complete
parathyroidectomy, which frequently results in spontaneous regression and resolution of these lesions without surgical
intervention. However, when necessary, surgical treatment is a therapeutic choice in refractory cases, including extensive
cortical involvement or in large symptomatic lesions, often causing pathologic fractures. A few case reports were
published, reporting brown tumors failing to resolve after a parathyroidectomy, thus requiring additional surgical
treatment[6-15].

CASE PRESENTATION

A 67-year-old male patient was initially referred to an oral surgeon due to a mass and persistent bleeding in the right
mandible, which had been present for about one year (Figure 1). The patient's medical history included an occurrence of
recurring nephrolithiasis.

A surgical procedure was conducted to obtain an incisional biopsy of the mass. Histologically, there was a regular
stratified squamous epithelium seen on the surface. In the underlying connective tissue stroma, clusters of spindle-
shaped and oval cells with numerous giant cells resembling osteoclasts, as well as extravasated erythrocytes with
hemosiderotic pigment, were described. No elements of bone trabeculae were detected in the examined sections. The
histologic findings were consistent with a diagnosis of a peripheral giant cell tumor/epulis (Figure 2).

Although the histologic diagnosis was made, the skilled oral surgeon suspected a brown tumor in HPT. As a result, the
patient was referred to an endocrinologist for further evaluation. Laboratory results are shown in the Table 1.

Table 1 Patient’s laboratory examination

Patient’s laboratory values Normal range
Total calcium level = 2.94 mmol/L 2.14-2.53 mmol/L
Ionised calcium level = 1.61 mmol/L 1.18-1.32 mmol/L
Phosphorus level = 0.66 mmol/L 0.79-1.42 mmol/L
Daily urine calcium level = 11.69 mmol/dU < 7.9 mmol/dU
PTH level = 44.02 pmol/L 1.59-7.24 pmol/L

25 OH vitamin D level = 27.97 nmol/L
Creatinine level = 66 pmol/L 64-104 pmol /L

Estimated glomerular filtration rate (CKD-EPI formula) = 102.8 mL/min/1.73 m>

PTH: Parathyroid hormone; CKD-EPI: Chronic Kidney Disease Epidemiology Collaboration.

The patient's renal function was normal, with a creatinine level of 66 pmol/L (normal range: 64-104) and an estimated
glomerular filtration rate [using Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) formula] of 102.8 mL/
min/1.73 m* when diagnosed. A kidney ultrasound revealed mild bilateral nephrocalcinosis without nephrolithiasis.
Additionally, a bone density test indicated the presence of osteoporosis. The patient had no complaints of bone pain,
headache, abdominal pain, nausea, vomiting, or any changes in intestinal transit.

A neck ultrasound revealed a solitary lesion in the left inferior parathyroid gland. Further imaging, using the neck and
thorax scintigraphy with *™Tc-MIBI, showed abnormal uptake of radiopharmaceuticals behind the left thyroid lobe. The
finding was indicative of a parathyroid adenoma.

The patient underwent a left inferior parathyroidectomy, and the pathological examination confirmed the diagnosis of
a parathyroid adenoma. After one year of follow-up, the patient's laboratory results of interest returned to normal.
Additionally, the patient had an exophytic mandible mass that required surgical intervention by an oral surgeon due to
slow bone healing.
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Figure 1 Orthopantomogram: An irregular horizontal loss of alveolar bone is visible in the intercanine region of the mandible.

Figure 2 Histology image of brown tumor showing numerous giant cells resembling osteoclasts.

CONCLUSIONS

In conclusion, the brown tumor can be the initial manifestation of uncontrolled HPT and is frequently histologically
misdiagnosed as a giant cell tumor. When evaluating patients with osteolytic bone lesions, it is important to consider
brown tumor as a potential differential diagnosis, after excluding more common diagnoses such as multiple myeloma or
metastatic carcinoma. Establishing the diagnosis of brown tumor requires a high level of suspicion, and measuring serum
calcium, phosphorus, and parathyroid hormone levels can be valuable and widely accessible diagnostic tools. A wide
number of specialties should be aware of signs and symptoms of brown tumor in HPT, including internal medicine
specialists, orthopaedists, radiologists, and oral surgeons.
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