
Introduction
Primar y hyperparathyroidism (PHPT) is a condition 
characterized by excessive secretion of parathyroid hormone 
(PTH), resulting in excessive bone resorption of bone due to 
increased osteoclastic activity. This leads to multiple lytic lesions 
in the skeletal system, and a microscopic examination of these 
would reveal circumscribed brown-colored areas of bony 
resorption,- typically referred to as “brown tumors” [1]. Skeletal 
manifestations in of hyperparathyroidism occur in <2% of 

patients. Such multiple lytic lesions often look similar to 
secondary metastatic deposits in bone and pose a real challenge 
for the clinician in the differential diagnosis. However, they are 
benign and often regress spontaneously after treating the 
primary cause. We present four such cases that presented with 
multiple lytic lesions and were thought to be secondary 
metastases. The management and the outcomes have been 
discussed here.
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Introduction: Primary hyperparathyroidism (PHPT) is an intrinsic abnormality of the parathyroid glands in which there is an inappropriate 
secretion of parathormone (PTH), resulting in skeletal resorption and bone loss. The characteristic bony changes of fibrotic cystic lesions are 
called Brown’s tumors. Clinical dilemmas exist due to the varied clinical presentation of hypercalcemia with multiple lytic lesions mimicking 
metastatic bone disease. The 99 mTc sestamibi scanning is the imaging modality of choice used for the  preoperative localization of parathyroid 
adenomas. Surgery provides a definitive treatment, and the bony lesions resolve completely over a period of time. 
Case Report: We present four cases of PHPT where they presented with multiple lytic lesions and were evaluated for metastatic deposits. The 
diagnosis was confirmed with a biopsy. They were successfully treated by excision of the parathyroid gland. A high index of suspicion will avoid 
misdiagnosis and inappropriate treatment.
Conclusion: PHPT must be considered as a differential diagnosis for multiple osteolytic bone lesions. Diagnosis can be aided by a thorough 
clinical examination, including an assessment for neck swelling, and laboratory testing of serum calcium levels and PTH levels. Surgical excision 
of the hyperactive gland serves as the definitive treatment for this condition, with bony lesions regressing gradually over time.
Keywords: Brown tumors , bone scan , hyperparathyroidism, primary, osteitis fibrosa cystica.

Abstract

Learning Point of the Article:
This case series underscores the importance of including primary hyperparathyroidism in the differential diagnosis of multiple osteolytic 

bone lesions to prevent unnecessary surgical interventions.

Primary Hyperparathyroidism Mimicking Skeletal Metastasis - A 
Diagnostic Dilemma

Dr. Shanmuganathan 
Rajasekaran



www.jocr.co.in

Case Report

Case 1:
A 53-year-old female, presented to the orthopaedic out-patient 
with pain over both hips, and difficulty in walking for the past 
one 1 month duration. The pain was dull and aching, 
aggravated by activity, relieved by rest, associated with 
backache, and had a history of significant weight loss. On 
physical examination of the patient, she had tenderness over 
the left trochanter and low back. A swelling of 4×3 cm was 
noticed in the anterior aspect of the neck, which moves with 
deglutition. On laboratory analysis, serum calcium level was 
15.2 mg/dL (normal 8.4-10.7 mg/dL), serum albumin level 
was 4.3 g/dL (normal 3.4-4.8 g/dL), serum PTH level was 
2233 pg/ mL (normal 7-53 pg/mL), and vitamin D3 was 32 
pg/mL (normal 25-45 pg/mL). Radiological evaluation of the 
pelvis revealed multiple lytic expansile lesions involving the 
pelvis (left ischial tuberosity, bilateral iliac bone, and both the 
iliac crests),  neck and intertrochanteric region of the left femur, 
head of the right femur, and right pedicle of T11 and  L3. There 
was a  cortical breach with significant thickening of the cortex 
noted involving the left femoral neck. Further evaluation of the 
chest and abdomen showed multiple enhanced, well-defined 
lytic expansile lesions involving the left glenoid, and posterior 
aspects of the right 9th and 12th ribs. The radiograph of the 
skull was found to be normal. An ultrasound scan of the neck 
showed a well-defined homogenous hypoechoic solid soft 
tissue lesion in relation to the posterior aspect of the inferior 

pole of the left lobe of the thyroid, and a bone scan provided 
enhanced activity at the same site. A Tc99 scan was done, which 
showed enhanced activity in the parathyroid gland. To arrive at 
a conclusive diagnosis, pathological analysis of the thyroid and 
bony lesion was essential. After a mandatory indirect 
laryngoscope to visualize the vocal cords, the patient 
underwent a left hemithyroidectomy and a left-sided 
parathyroidectomy, along with an intraoperative assessment of 
PTH (half-life of 5 min), where it had decreased from the pre-
operative levels of 1869 pg/mL to 228 pg/mL, and hence, a 
complete excision of the adenoma was confirmed. Pathological 
analysis revealed the presence of hypercellular nodules with 
chief cell hyperplasia, surrounded by a capsule, which  
confirmed the diagnosis of a brown tumor. Since Mirel’s score 
was  9 (Table 2),  it was followed by internal fixation of the left 
neck of femur with a dynamic hip screw, after which the patient 
was able to ambulate with walking frame support. The patient 
was closely monitored for serial serum calcium levels in the 
post-operative period and was treated appropriately. Two 
weeks postoperatively, the serum levels of calcium and PTH 
had declined to a level within their respective normal limits. 
The follow-up visits were unremarkable, and by the end of 6 
months the lesion had completely resolved, and the patient was 
able to walk without support along with resuming her normal 
activities.

Case 2:104
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Figure 1: (a) Preoperative X-rays, (b and c) computed tomography scan showing lesions in the left neck of femur, (d) lesion in the sacral ala, 
(e) Tc99 scan showing enhanced activity in the parathyroid gland, (f) excised thyroid along with parathyroid gland, (g) Dynamic Hip Screw 
fixation of the left hip in the immediate post-operative period, (h) final follow up showing gradual resolution of the lesion.
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An 80-year-old female presented with a history of gradually 
increasing swelling in the left leg  for the past 2 months and  
insidious onset pain of 1 week duration. There was no 
significant history of trauma. On examination, there was 
minimal tenderness over the middle third of the anterior aspect 
of the leg. Blood investigations showed an increased serum 
calcium level of 14 mg/dL (normal 8.4-10.7 mg/dL), a serum 
albumin level 4.3 g/dL (normal 3.4-4.8 g/dL), a serum PTH 
level of 1380 pg/ mL (normal 7-53 pg/mL), and a vitamin D3 
level of 28 pg/mL (normal 25-45 pg/mL). Radiological 
examination showed multiple lytic areas of destruction in the 
entire length of the left tibia, distal femur, and tarsal bones. A 
nuclear scan revealed an enhanced activity in the right 
parathyroid gland, and a diagnosis of PHPT was made. She 
underwent a biopsy of the bony lesion, which was followed by a 
hemithyroidectomy. A prophylactic nailing of the left tibia was 
done since the scoring as per Mirel’s criteria was 10 (Table 3). 
Histopathological findings were consistent with Brown’s tumor. 
Serial calcium monitoring was done  to monitor for 
hypocalcemic episodes and was treated with intravenous 
calcium therapy. The post-operative care included static 
quadriceps exercises and was initiated along with walking 
frame-assisted non-weight- bearing mobilization. After 6 
weeks, blood parameters were repeated and were found to be 
normal. The patient was kept non-weight-bearing for 12 weeks, 

followed by gradual partial-weight-bearing with walker 
assistance. She was asymptomatic at 6 months of follow-up with 
near-normal serum parameters and was permitted to walk with 
a stick support. At 1 year, the fracture healed completely, and she 
was painless. 
The case details of the demographics, clinical presentation, 
laboratory and radiological signs, and the treatment given in to 
each of the 4 patients are summarized in Table 1.

Discussion
PHPT is characterized by the hyperactivity of parathyroid 
glands, often due to a solitary benign adenoma (80-85%) [1]. 
The bony manifestations of this condition are called “brown 
tumors,” although the word tumor is a misnomer. These bony 
lesions manifest in approximately only 2% of the PHPT patients 
[2]. They represent a terminal stage of hyperparathyroidism-
dependent bone pathology. The classical bony manifestation of 
PHPT is osteitis fibrosa cystica, which is characterized 
clinically by bone pain and radiographically by subperiosteal 
bone resorption on the radial aspect of the middle phalanges, 
tapering of the distal clavicles, a “salt and pepper” appearance of 
the skull, bone cysts, and brown tumors of the long bones.
Brown tumors result from excess osteoclast activity and consist 
of collections of osteoclasts intermixed with fibrous tissue and 

Figure 2: (a and b) X-ray showing lesion in the middle of tibia bone and in the distal femur and proximal tibia, (c and d) magnetic resonance 
imaging showing hypointense lesion in the proximal and middle third tibia, (e) internal fixation with a tibia nail, (f) final follow up showing 
complete resolution of the lesion.
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poorly mineralized woven bone. The brown coloration is due to 
hemosiderin deposition. The clinical presentation of bone pain, 
multiple lytic lesions in X-rays, and hypercalcemia presents a 
diagnostic dilemma of the two most common conditions, i.e., 
metastatic tumors and hyperparathyroidism [3,4]. The 
def ini t ive  t reatment  for  hy per parathy ro id i sm i s  a 
parathyroidectomy. In the postoperative period, associated 
vitamin D deficiency makes the patients more prone to hungry 

bone disease, i.e., after a successful parathyroidectomy, patients 
have shown normalization of bone turnover markers and 
increases in bone mineral density with a gradual disappearance 
of the skeletal lesions over a period of time [5, 6]. Bones that 
were barely visible due to severe osteopenia became easily 
appreciable. Most noticeable was a dramatic “brightening” of 
the brown tumors, as if they were filled up with bone minerals.
Joyce et al. reported about this condition first in a middle-aged 
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Case 
Age/ sex Chief complaints Duration Examination findings Lab values Radiological findings Intervention

No

1

53/F

Pain in both the hips and 
difficulty in walking. 

associated with backache 
and significant weight 

loss.

1 month

4×3 cm swelling in the 
anterior aspect of the 

neck, moves with 
deglutition

Serum Calcium: 15.2 mg/dl

X-ray: Multiple lytic expansile lesions: Left glenoid, 
posterior aspect of the right 9 th and 12 th ribs, pelvis 
(bilateral ilium, left ischial tuberosity), head of the 

right femur, neck and intertrochanteric region of the 
left femur with a cortical breach at the neck, right 

pedicle of T11 and L3.

internal fixation of the left 
neck of the femur with a 

Dynamic Hip Screw

(Fig. 1)
Serum Parathyroid hormone: 2233 

pg/ ml

USG Neck: A well -defined homogenous hypoechoic 
solid soft tissue lesion in relation to the posterior 
aspect of the inferior pole of the left lobe of the 

thyroid.

left hemithyroidectomy , 
and left-sided 

parathyroidectomy

Serum ALP: 537.4 U/L
Tc99 scan: enhanced activity in the left inferior 

parathyroid gland.
Mirel’s score: 9

Serum Vitamin D3: 32 pg/mL

2

80/F

gradually increasing 
swelling in the left leg

1 week

minimal tenderness 
over the middle third of 

the anterior aspect of 
the leg

Serum Calcium: 14 mg/dl
multiple lytic areas of destruction in the entire length 

of the left tibia, distal femur and tarsal bones
Prophylactic nailing of the 

left tibia

(Fig. 2)
Serum Parathyroid hormone: 1380 

pg/ mL
Tc99 scan revealed an enhanced activity in the right 

parathyroid gland
Hemithyroidectomy

Serum ALP: 486.5 U/L Mirel’s score: 10

Serum Vitamin D3: 28 pg/mL

3 21/M
pain and weakness of 

right lower limb
15 days

Painful ROM at Right 
hip, Limb in external 

rotation

Serum Calcium: 14.8 mg/dl
Multiple lytic lesions in bilateral ilium, and femur, 

fracture neck of right femur,

Cancellous screw fixation 
right neck of femur 

fracture

Serum Parathyroid hormone: 1275 
pg/mL

USG neck: Well -defined hypoechoic lesion in 
posterior aspect of left thyroid lobe

Left parathyroidectomy

Serum ALP: 856
Serum Vitamin D3: 12.86 pg/ml

4 53/M Pain in the left hip 1 week
Painful ROM at left hip, 

Limb in external 
rotations

Serum Calcium: 12.1 mg/dl Serum 
Parathyroid hormone: >5000 pg/mL

Multiple lytic lesions in the bilateral iliac wing 
bilateral proximal femur, and right distal radius

DHS fixation for left neck 
of femur fracture

Serum ALP: 882 U/L
USG neck: Bilateral enlarged parathyroid glands with 

focal cystic necrosis.
Right parathyroidectomy

Serum Vitamin D3: 3 pg/mL
TC99 scan: Increased tracer uptake in the right lobe 

of thyroid
*Normal values.

Serum calcium: 8.4 –10.7 mg/dl ( milligrams/decilitre)
Serum Alkaline Phosphatase (ALP): 44 –147 IU/L (International Units/L)

Serum parathyroid hormone (PTH): 7 –53 pg/mL- (Picogram /mL)

Parameter Score

Site Lower limb 2

Size More than 2/3 3

Nature Lytic 3

Pain Moderate 2

Total score -10

Table 1: Demographics.

Table 2: Mirel s score for Case 2 - Indication for Surgical Fixation.

Sivakumar SP, et al

Parameter Mirel’s score

Site Trochanter 3

Size <1/3 to 2/3 2

Nature Lytic 3

Pain Mild 1

Total score-9

Table 3: Mirel s score for Case1 - Indication for Surgical Fixation.
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Clinical Message

• The value of accurate diagnosis in cases with osteolytic lesions is 
emphasized in this report, where such lesions can lead to various 
possible diagnoses, including metastatic bone involvement, multiple 
myeloma, and metabolic bone diseases like hyperparathyroidism 
due to adenoma
• It’s important to note that these conditions require significantly 
different treatment approaches, ranging from chemotherapy to 
surgical removal of the adenoma
• We present a case series that initially appeared to resemble 
metastatic bone involvement but, upon careful examination, was 
determined to have a rather benign cause
• Therefore, it is crucial to consider brown tumors as a potential 
differential diagnosis for osteolytic bone lesions to avoid 
unnecessary interventions.

female, and since then, many cases have been reported [7]. We 
describe here four cases of PHPT where bone pain or fracture 
was the first clinical manifestation of the disease. In none of the 
cases, symptoms of hypercalcemia were present. In the 
presence of multiple large osteolytic lesions, primary or 
metastatic cancer is frequently considered a differential. Many 
a t imes,  elevated calcium and ALP are considered 
manifestation of the malignancy itself [8]. Also, due to the 
rarity of the disease, it is not included in the radiological 
differential diagnosis of such skeletal lesions.

To avoid misdiagnosis and unnecessar y or harmful 
interventions, a high index of suspicion is necessary in the 
presence of hypercalcemia and elevated PTH levels. A 99 mTc 
sestamibi scan is useful to locate the adenoma and localization. 
The mainstay of treatment was the surgical removal of the 
hyperfunctioning parathyroid gland. The intervention for the 
bony issues was considered based on the Mirel scoring for 
estimating the pathologic fracture [9]. Postoperatively, the 
patients recovered well, and the lesions disappeared gradually 
[10].

Conclusion
This case series emphasizes the need to include PHPT as a 
differential diagnosis for multiple osteolytic bone lesions to 
avoid unnecessary surgical interventions. Surgical excision of 
the hyperactive gland is a definitive treatment of the condition, 
and the bony lesion regresses gradually over a period of time.
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