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1. Abstract

Hyperparathyroidism with diffuse bone lesions is relatively rare, typically 
manifesting with symptoms such as bone pain or pathologic fractures. Due 
to the lack of understanding of this disease, these extensive lytic lesions 
are often misdiagnosed as primary or metastatic cancer and referred to 
Oncologists. We report a case of hyperparathyroidism (HPT) with imaging 
manifestations similar to those characteristic of multiple myeloma(MM), 
which was misdiagnosed as MM. Our patient at presented with the hospital 
with a recurrent cough, sputum, and sternal pain. Computed tomography 
(CT) scan and magnetic resonance imaging (MRI) suggested that this 
patient had generalized osteolytic destruction and multiple bone marrow 
lesions. Furthermore, the serum 25-hydroxy-vitamin D [25(OH)D] levels 
was significantly reduced, while the serum parathyroid hormone (PTH) 

levels were significantly elevated. In this case, the patient’s diagnosis 
was based on her medical history and laboratory test results. HPT with 
extensive bone lesions, exhibiting imaging manifestations similar to those 
of MM, is relatively rare. It is highly challenging to accurately diagnose 
as HPT. This indicates that clinicians should consider not only MM but 
also HPT with bone disease in patients exhibiting characteristic MM 
imaging feature. This perspective offers a novel diagnostic approach for 
the clinical practice. 

2. Keywords: 
Hyperparathyroidism, multiple osteolytic lesions, multiple myeloma, 
imaging

3. Introduction

Hyperparathyroidism (HPT) is an endocrine disorder with inappropriately 
elevated levels of parathyroid hormone (PTH) activity. Pathologic 
fractures complicated by HPT is an established clinical manifestation, 
as bone is a major target organ of PTH [1]. The incidence of pathologic 
fractures associated with HPT accounts for 16.4% of  patients with HPT 
[2,3]. There is a large amount of the previous literature on the diagnosis 
and treatment of HPT. However, limited attention has been given to the 
diagnosis and treatment of HPT complicated with pathologic fractures 
pathologic fractures have been reported. The diagnosis and treatment of 
this disease remain challenging in the clinical. We are presenting a case 
report about a 65-year-old female patient who presented with pathological 
fracture associated with multiple osteolytic lesions, which was highly 
prone to being misdiagnosed as multiple myeloma (MM) through 
imaging, and ultimately diagnosed as HPT. 

4. Case report

A 65-year-old woman patient presented to hospital with recurrent cough, 
sputum, and sternal pain. A full blood count showed red blood cell of  2.83  
× 10^12/L, hemoglobin concentration of 84 g/L, white blood cells count of  
3.71 × 10^9/L, and platelet count of 135 × 10^9/L. There was significantly 
elevated serum urea (12.95 mmol/L), serum creatinine (258.20 µmol/L) 
and serum cystatin C (3.56 mg/L), and mildly reduced serum calcium 
level (1.36 mmol/L). Serum albumin was 39 g/L, while serum globulin 
was 28.2 g/L. Serum β2-microglobulin level (13.19 mg/L) and serum 
lactate dehydrogenase level (302.0 U/L) was elevated. Computed 
Tomography CT scan of the cranial and chest suggested generalized 
osteolytic destruction with pathologic fracture of multiple ribs (Figure 1).
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Figure 1: Computed Tomography (CT) scan of the patient’s skull revealed 
multiple punched-out appearance (arrows).

MRI examination of the spine revealed multiple bone marrow lesions 
exhibiting nodular and patchy enhancement on contrast-enhanced T1-
weighted (Figure 2).

Figure 2: Spinal magnetic resonance imaging (MRI) examination 
showing multiple vertebral lesions (arrows), low signal on T1-weighted 
images (A, C) and high signal on T2-weighted images (B, D)

Whole-body positron emission tomography-computed tomography (PET-
CT) demonstrated multiple foci with moderately increased FDG uptake 
involving the skull, bilateral humerus, clavicle, scapula, ribs, spine, pelvic 
bones, bilateral femur and soft tissue of the left sciatic tubercle(Figure 

3). Heterogeneous FDG uptake was observed in multiple bone lesions, 
including pelvic bones (SUVmax = 2.3) and soft tissue of the left sciatic 
tubercle (SUVmax = 2.8). Combined with the patient’s results of CT, MRI 
and PET-CT indicated that the patient’s imaging manifestations similar to 
those characteristics of MM.

Figure 3: Positron emission tomography-computed tomography (PET-
CT) demonstrated moderately increased FDG uptake in the osteolytic 
lesion of left ilium (SUVmax = 2.3).

Further diagnostic investigations were conducted to identify the cause of 
multiple osteolytic lesions. The serum kappa light chain level measured 
2.7 g/L, and the serum lambda light chain level was 0.9 mg/L, with a 
Kappa:Lambda ratio of 3:1. However, serum protein electrophoresis, 
serum immunofixation electrophoresis, and Bence-Jones protein showed 
normal. Bone marrow aspirate indicated normal proportions of plasma 
cells, whereas the bone marrow biopsy did not reveal plasma cell 
aggregates or plasma cells with abnormal immunophenotype. Subsequent 
flow cytometry of bone marrow did not detected plasma cells with light 
chain restriction. Additionally, fluorescence in situ hybridization (FISH) 
analysis revealed no characteristic cytogenetic alterations of MM were 
detected in the patient. Interestingly, the patient had a past history of 
hypertension, diabetes mellitus, and hyperthyroidism, and was currently 
undergoing treatment with felodipine, metformin, glimepiride, and 
levothyroxine sodium tablets (Euthyrox®). The major adverse effects 
of levothyroxine sodium therapy include muscle wasting, excess bone 
loss or osteoporosis [4,5]. Furthermore, the serum 25(OH)D level was 
significantly reduced at 17.9 ng/ml, while the serum PTH level was 
significantly elevated at 139.1 pg/ml. The serum total thyroxine (TT4), 
serum total triiodothyronine (FT3), and serum thyroid stimulating 
hormone (TSH) levels were normal. Therefore, a diagnosis of HPT with 
bone lesions was established based on the patient’s medication history 
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hypocalcemia and decreased levels of 25(OH)D.

5. Discussion

The differential diagnosis for this patient should include metastasis, MM, 
and HPT, all of which may also present with multiple osteolytic lesions 
in imaging features. Bone metastases most commonly occur in the pelvis, 
ribs, and vertebrae, and generally do not involve the skull and short bones 
of the hands and feet. Most patients with bone metastases have a history 
of primary tumor. Additionally, X-rays and CT of MM patients reveal ‘rat-
bite-like’,  perforated, honeycomb and speckled bone lesions, with the most 
typical being perforated punched-out appearance [6,7]. Conventionally, 
MM lesions on MRI are characterized by hypointensity in T1-weighted 
images and hyperintensity in T2-weighted images, with fat suppression 
in opposed-phase imaging and increased contrast enhancement in T1-
weighted sequences [8]. The manifestations of this patient’s CT and MRI 
favored MM, whereas, the results of other tests were inconsistent with 
MM. Therefore, based on the patient’s clinical features and test results, 
tumor metastasis and MM can be excluded as potential diagnoses.

HPT can be classified into primary, secondary or tertiary. Osteosclerosis 
is more commonly associated with secondary than in primary HPT 
[9]. In patients with HPT, elevated PTH levels can affect and activate 
osteoclasts, consequently resulting in increased bone decalcification, 
lysis and resorption [1,10,11]. Patients with HPT commonly present 
with symptoms such as weakness, pathologic fractures, or bone pain, 
which can be misdiagnosed or oversight in the early stages of the 
disease. The imaging manifestations of bone discase in HPT are complex 
and diverse. The early-stages imaging of bone disease in of HPT 
reveals osteoporosis, presenting with widespread hypodensity, scanty 
bone trabeculae, a network-like appearance, and bone resorption and 
destruction [12.13]. In the disease progressive stage, subchondral bone 
resorption occurs, characterized by irregular edges, cortical depressions, 
or lacelike irregularity [12,13]. Diffuse osteoporosis, subchondral bone 
resorption, osteitis fibrosis cystica and salt-and-pepper appearance in the 
skull are typical manifestations of HPT [12,14]. Conventionally, many 
factors contribute to the development and progression of HPT, including 
hypocalcemia and decreased levels of 25(OH)D [11,15]. There fore, based 
on the combination of this patient’s imaging and laboratory test results, 
the diagnosis of HPT with bone lesions was established. HPT with bone 
lesions can be challenging to distinguish from MM on imaging alone 
[16,17]. However, a comprehensive differentiation can be achieved by 
combining the result of bone marrow aspirate and biopsy, serum PTH 
levels, serum immunofixation electrophoresis, and clinical presentation. 

6. Conclusion

To the best of our knowledge, bone disease in HPT exhibiting characteristic 
MM imaging manifestations is relatively rare. Due to the complexity 
and variety of imaging manifestations of bone disease in HPT, there are 
limitations in diagnosing the disease solely through imaging. Furthermore, 

this suggests that clinicians should consider not only MM but also HPT 
with bone disease in patients with characteristic manifestations of MM on 
imaging. This also provides a new diagnostic idea for the clinic.
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