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ABSTRACT
Introduction: To report two unusual cases of primary hyperparathyroidism (HPT) that initially manifested with a “ jaw tumor” and to discuss
the clinical implications of a giant cell granuloma vs an ossifying fibroma of the jaw.
Material and methods: The history, physical examination, laboratory values and the imaging and pathologic findings are described in two
patients who presented with a “jaw tumor” and were subsequently diagnosed with primary HPT. The diagnosis and management of
osteitis fibrosa cystica and HPT-jaw tumor syndrome are reviewed.
Results: Patient #1 was a 70-year-old male who presented with hypercalcemia, severe jaw pain, and an enlarging mass in his mandible.
Biopsy of the mass revealed a giant cell tumor and he was subsequently diagnosed with primary HPT. A sestamibi scan demonstrated a
single focus of abnormal radiotracer accumulation, corresponding to a 13,470 mg parathyroid adenoma, which was resected. Postoperatively,
the serum calcium normalized and the giant cell granuloma regressed spontaneously.
Patient #2 was a 36-year-old male with four incidentally discovered tumors of the mandible and maxilla, who was diagnosed with
normocalcemic HPT and vitamin D deficiency. Biopsy of one of the tumors revealed an ossifying fibroma. Bilateral neck exploration
revealed a 2480 mg right inferior parathyroid adenoma, which was resected. Postoperative genetic testing revealed an HRPT2 gene
mutation. He subsequently underwent resection of an enlarging ossifying fibroma of the mandible with secondary reconstruction.
Conclusions: A “jaw tumor” in a patient with primary HPT may be a manifestation of osteitis fibrosa cystica or HPT-jaw tumor syndrome
underscoring the importance of biopsy and genetic testing for management and follow-up.
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INTRODUCTION
Prior to the introduction of the autoanalyzer for measurement
of serum calcium, approximately 80% of patients with
primary hyperparathyroidism (HPT) presented with severe
manifestations of osteitis fibrosa cystica including: severe
bowing of the limbs, pathologic bone fractures, significant
decrease in height secondary to kyphosis, and jaw and other
bone tumors.1 These bone tumors, referred to as brown
tumors or giant cell granulomas, are caused by accelerated
osteoclastic and suppressed osteoblastic activity secondary
to elevated parathyroid hormone levels. Since the
introduction of the autoanalyzer, severe bone disease has
become an uncommon manifestation of primary HPT. When
patients present with bone manifestations, it is usually
osteopenia and/or osteoporosis of the long bones or pelvis
and subperiosteal resorption in the middle phalanges.2
Patients with the HPT-jaw tumor syndrome may present
with bony tumors in the mandible or maxilla. The major
features of this syndrome include primary HPT (~90%) that

may develop in adolescence or older-aged patients, ossifying
fibromas of the mandible and maxilla (~30%), renal lesions
(~10%) including hamartomas, renal cysts or polycystic
disease and Wilm’s tumor, and rarely uterine lesions
including adenosarcomas, adenofibromas, leiomyomas,
adenomyosis, and endometrial hyperplasia.3, 4 HPT-jaw
tumor syndrome is caused by an inactivating mutation in
the HRPT2 (Hereditary Parathyroidism Type 2) gene and
is characterized by a high, but incomplete penetrance
(~80%). 5,6 This gene, located on the long arm of
chromosome 1 (1q31.2), consists of 17 exons and encodes
for a 531-amino acid protein called parafibromin.7 The exact
function of this protein is unknown, but it is believed to be
a tumor suppressor protein with proapoptotic functions.8
Approximately 10% of adults with HPT-jaw tumor
syndrome may be silent carriers.9 HPT-jaw tumor syndrome
is one of the autonomic-dominant inherited HPT syndromes
that also include Multiple Endocrine Neoplasia (MEN) type
1, MEN type 2A, and familial isolated HPT. HPT-jaw tumor
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syndrome is considered more aggressive than the other
inherited forms of HPT in that patients have an earlier onset,
more severe hypercalcemia, and a 10 to 15% incidence of
parathyroid carcinoma.7
In this paper, two patients with primary HPT diagnosed
as a result of a “jaw tumor” are described and the diagnosis
and management of a brown tumor of osteitis fibrosa cystica
versus an ossifying fibroma of HPT-jaw tumor syndrome
are reviewed.

radiopacity involving the right and left mandible and maxilla
(Fig. 3). The patient had no significant past medical or past
surgical history. He admitted to nausea, fatigue, heartburn,
polyuria, and polydipsia. He had a thirty pack-year smoking
history and his family history was significant for his mother
with hypothyroidism and a maternal aunt with hyperthyroidism. There was no family history of other
endocrinopathies. His physical examination was remarkable

REPORT OF TWO CASES
A 70-year-old Ukrainian man presented to our institution
in 1998 with severe left jaw pain and swelling of the left
side of his face. He admitted to generalized bone and joint
pain and fatigue. His past medical history was significant
for nephrolithiasis. His physical examination was
remarkable for a soft, tender mass of the left mandible that
had been present for many years and edema of the left side
of his face. Laboratory evaluation revealed a serum calcium
level of 13.9 mg/dL (normal = 8.8 to 10.5 mg/dL), a serum
phosphate level of 1.9 mg/dL (normal = 2.5 to 5.0 mg/dL),
an intact parathyroid hormone level of 1128.0 pg/mL
(normal = 11 to 72 pg/mL), a serum 25 OH-vitamin D level
of 92 ng/mL (normal = 25 to 80 ng/mL), and an alkaline
phosphatase level of 256 IU/L (normal = 40-200 IU/L).
Computed tomographic imaging demonstrated a large mass
in the patient’s left mandible (Fig. 1). A biopsy of the mass
revealed multinucleated giant cells consistent with a giant
cell granuloma. A technetium-99m-sestamibi scan demonstrated a large focus of abnormal radiotracer accumulation
posterior and inferior to the lower pole of the left lobe of
the thyroid gland (Fig. 2). The patient underwent bilateral
neck exploration and resection of a 13,470 mg left superior
parathyroid adenoma. The remaining three parathyroid
glands were identified and were normal-sized. The patient
required postoperative oral calcium and vitamin supplementation for transient hypocalcemia. The final pathology
demonstrated a 4.7 × 3.4 × 1.7 cm atypical parathyroid
adenoma. The giant cell granuloma in the patient’s left
mandible regressed completely and the surrounding bone
recalcified after parathyroidectomy. He remained normocalcemic over long-term follow-up. He eventually died eight
years following parathyroidectomy and the cause of his death
is unknown.
A 36-year-old healthy Caucasian male was incidentally
found to have four large mandibular and maxillary tumors
on a routine dental examination. A computed tomographic
scan demonstrated four large areas of radiolucency and
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Fig. 1: Computed tomographic image of the mandible of Patient #1.
The white arrow points to a brown tumor that is classic for osteitis
fibrosa cystica in the patient’s left mandible

Fig. 2: 4-hour delayed anterior 99mTc-sestamibi image of Patient #1.
The arrow indicates an abnormal focus of radiotracer accumulation
posterior and inferior to the lower pole of the left lobe of the thyroid that
corresponded to a left superior parathyroid adenoma
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severe transient hypocalcemia that required oral calcium
and vitamin supplementation. He underwent genetic testing
and exons 1 to 7 of the HRPT2 gene were sequenced and
were positive for the R9X mutation consistent with the
clinical diagnosis of HPT-jaw-tumor syndrome.
Three months after parathyroidectomy, the patient
developed increasing pain in his right mandible and
difficulty chewing. A repeat computed tomographic scan
demonstrated a sixty percent increase in tumor size of the
right mandibular lesion and no change in size of the other
tumors. As a result, the patient underwent resection of the
right mandibular lesion with secondary reconstruction using
an iliac bone graft. Final pathology was significant for
variable stroma of mature fibroblasts and multiple areas of
trabecular bone with ostoblastic rimming. The patient
remains normocalcemic after three years of follow-up.
Fig. 3: A three-dimensional reconstruction of computed tomographic
scans of Patient #2’s mandible and maxilla. The arrows indicate four
large areas of radiolucency and radiopacity involving the right and left
mandible and maxilla

for multiple firm bony masses that were palpable in the
maxilla and mandible bilaterally. He had no thyromegaly
or palpable neck masses. Initial laboratory evaluation
revealed: a serum calcium level of 9.2 mg/dL (normal = 8.4
to 10.4 mg/dL), an ionized calcium level of 1.23 mmol/L
(normal = 1.10 to 1.40 mmol/L), a serum phosphate level
of 2.3 mg/dL (normal = 2.5 to 4.8 mg/dL), an intact
parathyroid hormone level of 177.9 pg/mL (normal = 12 to
72 pg/mL), a serum 25-OH vitamin D level of <7.0 ng/mL
(normal = 10 to 60 ng/mL), and an alkaline phosphatase
level of 72 IU/L (normal = 40 to 200 IU/L). The patient was
started on 50,000 units of oral vitamin D therapy once a
week for six weeks and then 800 units daily, thereafter.
Following correction of his Vitamin D deficiency, a repeat
parathyroid hormone level was 158.4 pg/mL. A biopsy of
one of the jaw tumors demonstrated an ossifying fibroma.
There were no multinucleated giant cells in the biopsy
specimen. A technetium-99m-sestamibi scan demonstrated
no foci of abnormal radiotracer accumulation. The patient
underwent bilateral neck exploration and a 2480 mg right
inferior parathyroid adenoma was resected. Intraoperative
parathyroid hormone fell from 226.3 pg/mL immediately
prior to excision to 26.0 pg/mL ten minutes after excision
of the adenoma. Two of the three remaining glands were
definitively identified and were normal in appearance. The
final pathology demonstrated a 2.0 × 1.2/1.0 cm benign
parathyroid adenoma. Postoperatively, the patient developed

DISCUSSION
Brown tumors in patients with osteitis fibrosa cystica and
ossifying fibromas in patients with HPT-jaw tumor
syndrome manifest as a soft-tissue mass involving the
maxillofacial bones. The management of these tumors can
be very different as illustrated in our two case reports. Our
first patient had a brown tumor isolated to his left mandible.
The term “brown tumor” has been used to describe giant
cell granulomas because of the characteristic reddish-brown
color. These lesions are a manifestation of long-standing
HPT with osteitis fibrosa cystica and are caused by
prolonged excessive osteoclast and suppressed osteoblast
activity due to elevated parathyroid hormone levels. An
increased urinary excretion of hydroxyproline and loss of
calcium into the surrounding extracellular spaces can also
be demonstrated. Brown tumors can occur in any bone and
are a cause of pathologic bone fractures.
Radiographically, osteitis fibrosa cystica appears as a
constellation of cortical thinning of multiple bones,
coarsened trabecular patterns, and mixed osteolytic and
sclerotic bone that produces a salt-and-pepper appearance.
Histopathologically, these tumors have a relatively vascular
fibroblast-rich stroma with irregularly distributed clusters
of characteristic osteoclastic giant cells.10 Woven bone can
also be seen with thin, bony trabeculae that are irregularly
shaped, sized, and oriented. 11 Radiographically and
histologically, brown tumors are identical to central giant
cell granulomas.12 The only distinguishing characteristic is
the presence of hyperparathyroidism in patients with brown
tumors. The first patient is somewhat unusual in that his
primary manifestation of HPT was jaw pain. This patient
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did not have a bone scan or other imaging, so it is unclear,
if brown tumors were present elsewhere in other bones. Most
importantly, the first case illustrates that following curative
parathyroidectomy, brown tumors typically regress
spontaneously over several years and no further treatment
is necessary.
Our second patient also presented with jaw pain, but it
was the result of an ossifying fibroma secondary to HPTjaw tumor syndrome. The term “jaw tumor” is inaccurate
as these tumors can develop in both the maxilla and
mandible. Ossifying fibromas are part of a family of benign
fibro-osseous lesions, which are all characterized by
replacement of normal bone with a mixture of mineralized
collagen and fibroblasts. Although the terminology used to
describe benign fibro-osseous lesions can be confusing, there
is a generally accepted classification scheme proposed by
Waldron and then later modified by Brannon and Fowler
(Table 1). Radiographically, ossifying fibromas are often
well demarcated with smooth sclerotic borders.13 Histopathologically, these tumors have a relatively avascular
cellular fibroblast-rich stroma often with storiform pattern,
mixed with retiform bone trabeculae with osteoblastic
rimming, cementum-like spherules, and few or no giant
cells.14,15 Grossly, ossifying fibromas typically have a
centrifugal growth pattern and easily “shells out” from the
surrounding bone in either one or several large pieces.
However, there is also a variant of ossifying fibroma that
may demonstrate fusion of lesional bone with uninvolved
nearby bone that may increase the difficulty of resection
(Warnakulasuriya, Markwell, et al 1985). Interestingly, there
Table 1: Classification of benign fibro-osseous lesions

I. Osseous dysplasia
Nonhereditary
• Periapical
• Focal
• Florid
Hereditary
• Familial gigantiform cementoma
II. Fibro-osseous neoplasms
Ossifying fibroma
Juvenile ossifying fibroma
III. Fibrous dysplasia
Polyostotic fibrous dysplasia with endocrinopathy
(McCune–Albright form)
Polyostotic fibrous dysplasia without endocrinopathy
Craniofacial fibrous dysplasia
Used with permission from Brannon RB, Fowler CB. Benign fibro-osseous lesions:
a review of current concepts. Adv Anat Pathol 2001;8:126-143.
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have been several reports in the medical literature of patients
with ossifying fibromas of the mandible or maxilla without
evidence of HPT, which illustrates the incomplete genetic
penetrance of this syndrome.15 Ossifying fibromas typically
involve only one side of either the mandible or maxilla.
Multifocal progressive ossifying fibromas, such as in our
second patient, are much less common.5,16-18 Surgical
resection should be considered for impaired function and
disabling symptoms as in our second patient who was
experiencing pain and difficulty chewing. Although
ossifying fibromas are not malignant, surgical therapy should
consist of a complete resection and bone reconstruction,
when necessary, as tumor recurrence may occur with
incomplete resection.16,19-21
The management of HPT-jaw tumor syndrome is
controversial. At one time, HPT-jaw tumor syndrome was
thought to be similar to other variants of familial HPT in
terms of a higher incidence of multiglandular disease
(45 to 75%) and persistent or recurrent hypercalcemia
(20 to 50%).22,23 As a result, operative strategies for HPTjaw tumor syndrome consisted of subtotal parathyroidectomy or total parathyroidectomy with autotransplantation.22,24 This aggressive approach resulted in a high
incidence of permanent hypoparathyroidism (13 to 41%).25
It has since been recognized that the patient populations
from many early studies of familial HPT were comprised
of clinically and genetically heterogeneous groups of
individuals, many of whom had multiple endocrine neoplasia
syndromes.23 More recent studies, in patients with familial
HPT and documented mutations in the HRPT2 gene, have
found a predominance of single-gland disease (67 to 100%),
and has led some investigators to recommend focused
parathyroidectomy when supported by preoperative
sestamibi and/or ultrasound imaging and intraoperative
parathyroid hormone measurement.25,26 Our patient with
HPT-jaw tumor syndrome had a single large parathyroid
adenoma that was the cause for his HPT. However, the
negative preoperative sestamibi scan precluded a focused
parathyroidectomy. Subsequent normalization of the
calcium and parathyroid hormone levels postoperatively
indicated definitive cure of his HPT. He has no evidence of
recurrent HPT after three years of follow-up.
Patients suspected of having HPT-jaw tumor syndrome
should undergo confirmatory genetic testing and should be
encouraged to have their families undergo genetic testing
as well. The parents, siblings and children of our second
patient each have a 50% chance of carrying the HRPT2
gene mutation. The 10 to 15% risk of parathyroid cancer in
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patients with HPT-jaw tumor syndrome highlights the
importance of regular follow-up in patients who are positive
for the HRPT2 gene mutation.27 There is little published
literature about what constitutes the optimal method or
frequency of screening, but at minimum this should include
an annual physical examination, serum calcium and
parathyroid hormone measurement, and neck ultrasonography. The addition of routine ultrasonography is important
as it can facilitate the diagnosis of recurrent disease in
patients with HPT-jaw tumor syndrome while biochemical
markers are still within the normal range.28 It is important
to recognize that HPT-jaw tumor syndrome is also associated
with uterine and renal lesions.3,4 Although there are no
formal published screening guidelines for patients with
HPT-jaw tumor syndrome, the possibility of malignant
uterine or renal lesions has led some investigators to
recommend annual transabdominal or transvaginal uterine
ultrasonography and magnetic resonance imaging of the
abdomen every five years.3 More follow-up data will be
needed to determine the true incidence of uterine and renal
malignancy before formal guidelines can be created.
In summary, jaw tumors that occur as a result of osteitis
fibrosa cystica or HPT-jaw tumor syndrome are an
uncommon manifestation of primary HPT. The “jaw tumor”
in patients with osteitis fibrosa cystica are giant cell
granulomas that typically regress spontaneously. In contrast,
the mandibular and/or maxillary lesions of the HPT-jaw
tumor syndrome are ossifying fibromas that are unlikely to
regress and should be resected when symptomatic or
functionally disabling. Patients with HPT-jaw tumor
syndrome can safely undergo focused parathyroidectomy,
but must have close surveillance for the development of
parathyroid carcinoma in the remaining parathyroid glands
and periodic imaging for renal or uterine lesions due to the
associated risk of renal cell carcinoma and uterine
adenosarcoma.
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