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Abstract: Bone brown tumors secondary to primary hyperparathyroidism (PHPT) are rare and only

around 2-5% of PHPT patients have multiple bone brown tumor lesions, which are also uncommon in

literatures. We found a female patient who got misdiagnosis of multiple malignant bone tumors in our

clinical work, she was eventually diagnosed as a brown tumor secondary to hyperparathyroidism. This article

records the diagnosis and treatment process, and summarizes similar case reports in the past decade to

provide experience in diagnosis and treatment of similar cases that may occur in the future.
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Introduction

Hyperparathyroidism is mainly divided into three types:
primary, secondary and tertiary hyperparathyroidism,
primary hyperparathyroidism (PHPT) is a phenomenon of
excessive secretion of parathyroid hormone (PTH) caused
by excessive hyperplasia, neoplasia, and carcinogenesis of
parathyroid. The disease is commonly occurred in white
race, the worldwide incidence rate of people under 50 years
old is about 20/100,000, and the incidence rate is lower in
yellow people (1).

It has been reported that 2-5% of patients with PHPT
have brown tumor (osteitis fibrosa cystica) (2,3). Bone
brown tumor secondary to PHPT is very rare, which is
caused by massive secretion of PTH. First, a large amount
of bone calcium is mobilized into blood, resulting in fibrous
tissue hyperplasia in bone and leaky hemorrhage. Then
macrophage reactive hyperplasia resulted in phagocytosis

of red blood cells and a large amount of hemosiderin is
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produced, thereby forming a brown nodule. The lesions
are usually multiple, most commonly seen in ribs, clavicle,
pelvis, long bones and mandibles while others are rare (4).
The image of brown tumor is often characterized by
osteoporosis, thinning of cortical bone and multiple
localized cystic bone destruction. Here we report a case of
multiple bone brown tumors caused by PHPT in order to
provide some reference for future clinical practice.

Case presentation

A 30-year-old female was admitted to Shanghai Tenth
People’s Hospital with the chief complaint of pain in
the lower back, right lower limb, and left shoulder, and
this kind of pain could not be alleviated by taking a rest.
SPECT-CT suggested a high probability of bone-marrow-
derived malignancies and hydronephrosis. Then she went to
bone and soft tissue surgery of Fudan University Shanghai
Cancer Center for further diagnosis and treatment.
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Enhanced computed tomography (CT) showed there
was abnormal bone density in the skull, mandible, part of
the vertebral body and scapula on both sides. Meanwhile,
a 3 cm-sized nodule at posterior margin of the left thyroid
lobe was also detected (Figure 1). Emission CT (ECT)
with 99mTe-MIBI revealed that posterior left thyroid lobe
had an increased intake in both early and delayed stages.

Figure 1 CT suggests enlargement of left parathyroid and bone
destruction. Two yellow arrows indicate abnormal bone density in
the scapula and a 3 cm-sized nodule at posterior margin of the left
thyroid lobe.
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Besides, according to the ECT image we could also find
bone destruction in T'1 vertebral body, both ends of the left
clavicle, bilateral scapula, bilateral ribs, suggesting multi
bone metastases (Figure 2).

For definite diagnosis, a biopsy of anterior superior of
left iliac spine was performed. Postoperative histological
pathology was giant cell lesions, suggesting brown tumor.
Considering that the patient had a history of parathyroid
nodule for three years and ultrasound displayed multiple
scattered echoes in bilateral peripheral of renal pelvis, we
tested her blood electrolyte and PTH level. Her PTH was
180.500 pmol/L, much higher than normal level (1.575-
6.825 pmol/L); serum calcium level was 2.87 mmol/L
(normal, 2.11-2.52 mmol/L), phosphorus was low at
0.37 mmol/L. (normal, 0.85-1.51 mmol/L). In addition to
this, ultrasound also suggested a nodule of 37x18x21 mm’
size in posterior left thyroid lobe, which was further
confirmed what the ECT image.

Then the patient underwent a parathyroid adenoma
resection surgery, the postoperative pathology confirmed it
was a 3x2.2x1.2 cm’ parathyroid adenoma (Figures 3,4). One
hour after surgery, her PTH was at 13.760 pmol/L. For 24

Figure 2 99mTc-MIBI suggests hyperparathyroidism and multiple bone destruction. Yellow arrows indicate bone destruction in T'1

vertebral body, both ends of the left clavicle, bilateral scapula and bilateral ribs.
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Figure 3 Parathyroid adenoma seen during surgery (showing recurrent laryngeal nerve). Yellow arrows indicate left recurrent laryngeal nerve.

Figure 4 Size of the parathyroid adenoma removed by surgery.

and 48 hours after surgery it was at 5.520 and 0.808 mmol/L,
respectively.

At present, this patient has been followed up for three
months. PTH and blood calcium level are normal. The
imaging manifestation shows no progress in the original
brown tumor lesions. The patient has returned life to
normal.

Discussion
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Bone brown tumor, also known as osteitis fibrosa cystica,
has three stages of progression (5). First of all, elevated
PTH secretion stimulates osteoclasts to absorb bone
while collagen fibers form in bone marrow. In the second
phase, known as the stage of fibrotic osteitis, trabecular
bone is absorbed and bone marrow is replaced by
loosened fibrosis, hemosiderin-containing macrophages,
microfracture hemorrhage area and reactive woven bone.
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As hyperparathyroidism and hemorrhage goes on, cystic
degeneration eventually occurs, leading to the final stage
of disease (fibrous cystic osteitis). Cysts are the result of
intra-bone hemorrhage and tissue degeneration. They
are filled with a large number of osteoclasts, macrophages
and fibroblasts that are engulfed with hemosiderin.
Hemorrhage, hemosiderin and excessive blood vessels lead
to brown appearance, so it’s called brown tumor. Brown
tumors may not show any characteristic changes on either
CT or MRI. They may only appear as solid, mixed solid
and cystic lesions, or cystic lesions (6).

Because it is uncommon in clinical practice, and its
clinical symptoms and imaging finding are easily confused
with malignant bone tumors, brown tumor is difficult to
diagnose, leading to delayed treatment and economic losses
for patients. In this case, the patient had obvious symptom
of multiple bone pain. The first hospital made a diagnosis
of multiple metastases of malignant bone tumor after
performing SPECT-CT, and suggested her to consult to
bone and soft tissue surgery of our hospital for exhaustive
examination. Nuclear medicine examination in our hospital
also tended to the same diagnosis. However, after biopsy
and comprehensive inquiry of medical history, we found this
patient had symptoms associated with hyperparathyroidism
and urinary calculi. Cervical ultrasound results further
confirmed the enlargement of left parathyroid. Therefore,
this patient was eventually diagnosed with brown tumor
secondary to PHPT and underwent surgical resection of
the parathyroid.

To further explore the characteristics of bone brown
tumor secondary to PHPT, concerning blood tests
feature, treatments, and prognosis, we collected similar
cases reported in the past decade. Entry criteria are as
follows: searching in the PubMed database (https://www.
ncbi.nlm.nih.gov/pubmed/) with the keyword “(brown
tumor)” AND (Primary Hyperparathyroidism) and
published articles during 2009-2019 recorded in the SCI
were included, meta-analysis and non-English writing
articles were excluded. Finally, data of age, sex, blood
test results (multiple of the highest or lowest reference
value), treatment methods, with or without urinary calculi,
causes of PHPT, size of parathyroid, and prognosis were
analyzed in 31 cases of 24 articles (7-30). These characters
of all cases are shown in Table 1. The average age of 31
patients was 41.55+15.50 years old, including 11 males
(35.5%) and 20 female patients (64.5%). Serum calcium,
PTH and ALP were significantly elevated in most patients.
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Serum phosphorus was correspondingly reduced. Urinary
calculi occurred in 4 (12.9%) of all patients. All patients
underwent parathyroidectomy. There were 2 cases (6.5%)
got postoperative pathological diagnosis of parathyroid
carcinoma and 1 case (3.2%) was simple parathyroid
hyperplasia, and the remaining 28 cases (90.3%) were
parathyroid adenoma. Except for 4 patients who had
no reported prognosis, only 1 patient with parathyroid
carcinoma had recurrence and underwent secondary surgery
in the remaining 27 patients. Others did not recur during
the follow-up period, and the brown tumor lesions also
appeared to shrink, which basically returned normal life.

This type of case is seldom seen in epidemiology.
The patient disease may be delayed for a long time due
to unclear diagnosis, as a result, it is easy to form a large
parathyroid mass. Through reflection of whole process of
diagnosis and treatment of this case and literature review,
for patients with multiple bone pain, screening of cervical
ultrasound, PTH, serum calcium and phosphorus should
be performed to exclude multiple bone destruction caused
by PHPT. Now that PTH has a short half-life time ranging
from several minutes to dozens of minutes in blood (31),
clear diagnosis and surgical resection of parathyroid as
early as possible can yield good therapeutic results. As for
brown tumor lesions, generally, there is no need for surgical
treatment, but a small number of patients with large lesions
still need surgical resection and implanting bone cement to
restore function (32).
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