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Abstract 
Introduction: Brown tumor is a benign clinical entity occurring as a rare skeletal 
manifestation of primary hyperparathyroidism. It is an unusual cause of patho-
logical fractures. We report the case of a 37-year-old female patient who pre-
sented with pathological fractures due to brown tumors secondary to primary 
hyperparathyroidism. Case presentation: A 37-year-old housewife, with a Parker 
score of 9, was admitted to the emergency department for pain and complete 
inability to use both lower limbs following a fall from standing height. Both Clin-
ical examinations and imaging revealed bilateral fractures of the trochanteric re-
gions, with an X-ray appearance suggestive of a pathological lesion. Her medical 
history included a facial tumor that had been evolving for three years without 
specific management. Biochemical and hormonal investigations revealed hyper-
calcemia at 129 mg/L and elevated parathyroid hormone levels at 332.43 pg/mL. 
Cervical ultrasound revealed a right parathyroid adenoma. We concluded that 
these were probable brown tumors secondary to primary hyperparathyroidism. 
The patient underwent osteosynthesis with long gamma nails for both fracture 
sites and parathyroidectomy with histopathological examination, the results of 
which confirmed the diagnostic hypothesis. Conclusion: Brown tumors are be-
nign bone lesions secondary to hyperparathyroidism. Fractures are rarely the 
presenting manifestation of this endocrinopathy. Management of hyperparathy-
roidism is the cornerstone of treatment of this pathological entity. 
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1. Introduction 

Brown tumors are non-neoplastic lesions resulting from an abnormality of bone 
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metabolism in the setting of primary or secondary hyperparathyroidism (HPT), 
and rarely in chronic renal failure or tertiary hyperparathyroidism [1] [2]. The 
most frequent sites are the pelvis, ribs, mandible, hands, and spine, but rare cases 
have been reported in long bones, particularly the humerus, femur, and tibia [3]-
[5]. Brown tumors may be completely asymptomatic or present with bone pain 
[3] [6]. Their diagnosis can sometimes be difficult because they mimic a primary 
malignant bone tumor or bone metastasis and may compromise functional and 
aesthetic outcomes [4]. 

With systematic measurement of serum calcium and parathyroid hormone, severe 
skeletal manifestations of primary HPT have become rare nowadays, and only 2% of 
cases are observed before the age of 30 years [6]. Standard radiographs are sufficient 
to demonstrate brown tumors and help exclude metastatic lytic lesions 3. The litera-
ture reports that spontaneous regression of these lesions is possible after correction 
of hyperparathyroidism, with replacement of the lesions by normal bone tissue; how-
ever, recurrence is possible [3] [4] [6]. We report the case of a 37-year-old patient 
who presented with brown tumors mimicking bone metastases. This case report was 
prepared in accordance with the SCARE criteria. The patient’s consent was obtained. 
Artificial intelligence was not used in the preparation of this article. 

2. Case Presentation 

A 37-year-old housewife, with a Parker score (assessing previous autonomy and 
ranging from a minimum of 3 to a maximum of 9) of 9, was admitted to the emer-
gency department for pain and complete functional impairment of both lower 
limbs after a fall from standing height following a misstep. The history revealed a 
swelling of the ENT region that had been evolving for three years without specific 
management. 

Clinical examination revealed an impaired general condition with significant 
weight loss, quantified at 40% over 2 years. Locally, there was an abnormal posture 
of both lower limbs, swelling of both hips, and pain upon palpation over the tro-
chanteric regions. Elsewhere, facial dysmorphism was noted, with bilateral nasal 
obstruction, filling of the upper and lower oral vestibules by a firm mass, and mul-
tiple tooth losses. Examination of the thyroid, lungs, breasts, abdomen, and geni-
tourinary system was unremarkable. 

Pelvic radiographs (Figure 1) and femoral radiographs (Figure 2) demon-
strated a left intertrochanteric fracture and a right subtrochanteric fracture, with 
an appearance of poorly systematized multilocular bone lysis, sclerosis, and corti-
cal thinning. Radiographs of the other long bones showed similar but less pro-
nounced lytic lesions. Abdominopelvic computed tomography (CT) was unre-
markable. Facial CT revealed clear osteolytic lesions of the mandible and right 
maxilla with cortical expansion. 

Laboratory tests showed moderate normochromic normocytic anemia at 8 
g/dL, mild hypercalcemia at 129 mg/L (normal values between 88.0 and 105.0 
mg/L), normal serum phosphate and renal function, and elevated parathyroid  
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Figure 1. Pelvic radiograph. 
 

 

Figure 2. Femoral radiograph. 
 

hormone at 332.43 pg/mL (normal values between 15.0 and 65.0 mg/L), five times 
the normal value. Primary hyperparathyroidism was suspected, and cervical ul-
trasound demonstrated a right inferior parathyroid adenoma. 

The patient underwent multidisciplinary management in two stages. First, os-
teosynthesis with long gamma nails was performed for both femurs (Figure 3(a) 
and Figure 3(b)), with collection of reaming material for histopathological exam-
ination, concomitantly with a biopsy of the facial mass for histopathological ex-
amination. The results of the various specimens revealed numerous multinucle-
ated giant cells scattered within fibrous tissue and areas of bone resorption asso-
ciated with harvesting facial bone and femoral reaming debris. Immunohisto-
chemical analysis demonstrated CD68 expression in giant and macrophage cells 
and fibroblastic cells, confirming a giant cell tumor. However, the lack of specific  
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(a)                                  (b) 

Figure 3. (a) postoperative xray of the right femu; (b) postoperative xray of the left femur. 
 

information regarding the presence of the H3F3A G34W mutation made it im-
possible to distinguish the brown tumor from a giant cell tumor of bone. In the 
context of elevated parathyroid hormone levels combined with the histopatholog-
ical findings, we concluded that this represented a brown tumor. The patient sub-
sequently underwent parathyroidectomy with intraoperative administration of 
calcium. At 12 months of follow-up, the outcome was favorable, with normaliza-
tion of serum calcium (88.18 mg/L) and union of the fracture sites. The chrono-
logical sequence of events is presented in Table 1. 
 

Table 1. Chronological order of events. 

Date/Period Events Details 

Three years before 
admission 

Appearance of facial 
swelling 

Spontaneous onset in the left cheek region, progressively increasing in volume. 
Consultation in maxillofacial surgery where diagnostic evaluation of the swelling 

was considered. The patient was lost to follow-up without treatment; she 
reportedly preferred to seek traditional medicine. 

Two hours before 
admission 

Trauma to both hips 
following a domestic 

accident 

Fall from standing height after a misstep; mechanism poorly elucidated. Pain and 
complete functional impairment of both lower limbs. 

Day of admission Emergency assessment 

Physical examination: swelling of both hips with pain up on palpation over the 
trochanteric regions. Elsewhere, facial dysmorphism with bilateral nasal 

obstruction, filling of the upper and lower oral vestibules by a firm mass, multiple 
tooth losses, and impaired general condition with significant weight loss. 

Standard radiography: Left intertrochanteric and right sub trochanteric fractures 
with poorly systematized multilocular bone lysis, sclerosis, and cortical thinning. 

Day 2 after trauma Extension work-up 

Abdominopelvic CT was unremarkable; facial CT demonstrated clear osteolytic 
lesions of the mandible and right maxilla with cortical expansion. Cervical 

ultrasound demonstrated a right inferior parathyroid adenoma. Laboratory tests 
included anemia at 8 g/dL and elevated parathyroid hormone at 332.43 pg/mL. 
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Continued 

Day 8 after trauma 
First stage of operative 

management 

Osteosynthesis with long gamma nails of both femurs, with collection of reaming 
material for histopathological examination, followed by biopsy of the facial mass 

for histopathological examination. 

3 weeks postoperatively 
Histopathological 

results 
Presence of numerous multinucleated giant cells with CD68 expression. 

4 weeks postoperatively 
Second stage of 

operative management 
Parathyroidectomy performed. 

12 months after trauma Favorable outcome Normalization of serum calcium and union of the fracture sites. 

3. Discussion 

Brown tumors are rare, benign, osteolytic giant-cell lesions secondary to primary, 
secondary, or tertiary hyperparathyroidism [7] [8]. They are caused by a benign 
adenoma in 75% - 85% of cases, by involvement of multiple glands, or by hyper-
plasia in 15% - 25% of cases [7] [8]. Female involvement appears to predominate, 
particularly beyond the age of 50 years [9]-[11]. In our case, the patient was con-
siderably younger than those reported by most authors. 

These tumors may be completely asymptomatic or present with bone pain. 
With systematic measurement of serum calcium and parathyroid hormone, severe 
skeletal manifestations of primary HPT have become rare nowadays [6]. The oc-
currence of pathological fractures in patients known to have hyperparathyroidism 
has been reported in 15/1000 patients [12] [13]. The presentation in our patient, 
namely pathological fractures of both trochanteric regions, is exceptional. It re-
flects delayed diagnosis of hyperparathyroidism, the cause of which in our setting 
is multifactorial: denial following discovery of a facial tumor, belief in supernatu-
ral explanations related to sociological realities, and medical wandering. The pres-
ence of osteolytic lesions in both femurs, the iliac bones, the lumbar vertebrae 
(Figure 1 and Figure 2), and the mandible and maxillary bones (Figure 4(a) and 
Figure 4(b)) initially pointed to bone metastases from a primary tumor. This di-
agnosis was reconsidered following the results of a thoraco-abdomino-pelvic CT 
scan, which revealed no lesions in the thyroid, breasts, kidneys, bladder, gastroin-
testinal tract, or ovaries. The classical sites of involvement are the facial bones, 
ribs, pelvis, femur, other long bones, and vertebrae [13]-[15], and most authors 
report unilateral fractures [16]-[18]. The particularity in our case is the bilateral 
involvement. Biologically, our patient presented metabolic abnormalities con-
sistent with data in the literature, including elevated parathyroid hormone and 
hypercalcemia, an association highly suggestive of the diagnosis. 

From a therapeutic standpoint, treatment of hyperparathyroidism is the main 
step in management. Regarding the bone lesions themselves, opinions differ in the 
literature. Some authors report complete disappearance of the lesion six months 
after treatment of hyperparathyroidism [19]. Other authors recommend surgical 
excision of the tumor to stop bone destruction [5]. Thus, fixation and the use of 
bone grafts may provide immediate stability while awaiting bone healing, which  
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(a)                                  (b) 

Figure 4. (a) Maxillofacial CT axial slice; (b) Maxillofacial CT axial slice. 
 

may be delayed [19]-[21]. In our case, the presence of fractures required operative 
stabilization of the fracture sites. For the endocrinopathy, a radical approach with 
parathyroidectomy was chosen, thereby eliminating the risk of recurrence of both 
hyperparathyroidism and brown tumors. This therapeutic strategy proved effec-
tive in our patient, as the outcome at 12 months was favorable, with normalization 
of serum calcium and sufficient consolidation of the trochanteric regions, allow-
ing weight-bearing and a gradual return to autonomy. 

4. Conclusion 

Brown tumors are benign lesions reflecting secondary bone involvement due to 
hyperparathyroidism. Although classically described, pathological fractures are 
rarely the presenting manifestation of this endocrinopathy. Stabilization of the 
fracture site and radical treatment of hyperparathyroidism constitute the corner-
stone of treatment of this nosological entity. 
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