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INTRODUCTION 
Osteoid osteoma is an osteoblastic bone tumor which 

accounts for 10% of all benign bone tumours and 4% of 

all primary bone tumours. Osteoid osteoma is the third 

most common benign bone tumour after enchondroma 

and nonossifying fibroma.
[1-2]

 It generally affects 

younger, predominantly male patients with a peak 

incidence in the second decade of life. Bergstrand was 

the first to describe osteoid osteoma in 1935, and Jaffe 

subsequently characterized osteoid osteoma as a distinct 

clinical entity.
[3-4]

 This tumour is described as a 

well‑demarcated osteoblastic mass, called a nidus, 

surrounded by extensive formation of compact bone.  

 

Osteoid osteomas may occur anywhere within the axial 

or appendicular skeleton, with the majority (>50%) 

occurring in lower extremity locations such as the femur 

or tibia
[2]

 Within the bone, osteoid osteomas 

preferentially involve the cortex of long bones, usually in 

the diaphysis or metadiaphysis.
[2]

 The classic clinical 

presentation includes local bone pain, often worse at 

night and relieved by nonsteroidal anti-inflammatory 

drugs (NSAIDs). In the majority of osteoid osteoma 

cases, typical radiographic features demonstrate a 

sclerotic cortical lesion and contain a small lucency that 

represents a nidus.
[5-6]

 

 

The present study aims to investigate the potential role of 

hybrid imaging bone scan for the diagnosis of osteoid 

osteoma, as radionuclide imaging has been reported to be 

a more sensitive diagnostic modality in osteoid osteoma. 

 

Case reports 

Case 1:  

An 8-year-old boy with a limp with right hip pain 

evolving for six months with no other associated signs. 

The clinical examination regains a painful right lower 

limb mobility. The radiograph shows a small 

metaphysical subperiosteal nidus and thickening of the 

medial cortex face of the right femur (Fig. 1). A bone 

scintigraphy was performed using 99mTc‑methylene 

diphosphonate (MDP) and the bone scan image revealed 

increased focal uptake in the posteromedial aspect of the 

right femur (Fig. 2). The SPECT CT images (Fig. 3) 

show a subperiosteal nidus and cortical thickening. The 

diagnosis of osteoid osteoma in the right femur was 

confirmed. 

 

The child benefited from a tumor resection. 

Anatomopathological examination confirmed the 

diagnosis of osteoid osteoma. 
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ABSTRACT 

Osteoid osteoma is a painful, benign, osteoblastic lesion that occurs in younger patients and affects the extremities 

or the axial skeleton. Oseteoid osteoma has previously been diagnosed using plain radiograph imaging. However, 

diagnosis of osteoid osteoma may be delayed due to ambiguities on plain radiograph images; despite the increasing 

use of magnetic resonance imaging (MRI), this type of misdiagnosis is not uncommon. Through tow case reports, 

the aim of the present study was to evaluate the effectiveness of radionuclide imaging scans with SPECT/CT for 

the diagnosis of osteoid osteoma, as this form of imaging was proposed to be a more sensitive test. 
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Fig. 1: The radiograph shows a small subperiosteal nidus (Arrow) and Thickening of the medial cortex. 

 

 
Fig. 2: A/B: The early phase planar bone scan images show slightly increased uptake (arrow) in the 

posteromedial aspect of the right femur. C: The late phase bone scan images show markedly increased uptake 

(arrows) in the posteromedial right femur. 
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Fig. 3: The SPECT CT images show a subperiosteal nidus (Arrows) and cortical thickening. 

 

Case 2:  

A 15-year-old girl presented with right ankle pain, which 

worsened at night. The patient's symptoms had lasted for 

one year and were treated as an ankle sprain at another 

hospital based on the results of plain radiographs, which 

revealed no specific bony abnormalities A bone 

scintigraphy (Fig. 4) and SPECT CT (Fig. 5) scans were 

performed. The early phase planar bone scan images 

show markedly increased uptake in the anterolateral 

aspect of the right ankle. The late phase bone scan 

images show markedly increased uptake in the 

anterolateral right ankle. The SPECT CT images show a 

nidus in the peroneal malleolus.  

 

 
Fig. 4: A: The early phase planar bone scan images show markedly increased uptake in the anterolateral aspect 

of the right ankle. B: The late phase bone scan images show markedly increased uptake in the anterolateral 

right ankle.  
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Fig. 5: The SPECT CT images show a nidus in the peroneal malleolus. 

 

DISCUSSION  

Osteoid osteoma is a type of benign bone‑forming tumor 

which is characterized by a well‑demarcated osteoblastic 

mass, called a nidus, surrounded by a distinct zone of 

reactive bone sclerosis.
[8]

 The pathogenesis of osteoid 

osteoma remains unclear; some authors suggest that it is 

a true benign osteoblastic neoplasm, while others believe 

it may represent unusual healing or an inflammatory 

process.
[9-10]

 This tumor accounts for 10-12% of all 

benign bone tumours (2) and generally affects younger, 

predominantly male.
[14]

  

 

Osteoid osteomas may occur anywhere within the axial 

or appendicular skeleton, with the majority (>50%) 

occurring in lower extremity locations such as the femur 

or tibia.
[2,16]

  

 

Two thirds of the femoral lesions are situated in the 

intertrochanteric or intracapsular regions of the hip. The 

humerus is another common location for osteoid 

osteoma. Within the bone, osteoid osteomas 

preferentially involve the cortex of long bones, usually in 

the diaphysis or metadiaphysis
[2,17]

 Approximately 10% 

to 20% of osteoid osteomas occur in the spine, most 

commonly in the lumbar spine with a predilection for the 

posterior elements. The vertebral body is often spared, 

being involved in only 10% of spinal lesions.
[11,18,19]

 

Uncommon locations for osteoid osteoma include the 

skull, clavicle, shoulder, hand, pelvis, ankle and 

foot.
[11,14,15]

 

  

The classic clinical presentation includes local pain, 

often worse at night and relieved by nonsteroidal anti-

inflammatory drugs following a local production of 

prostaglandins at very high levels.
[12,20,21]

 This pain is 

often referred to the nearest joint when the tumor is 

located in the proximity of a joint, which physicians may 

confuse with arthritic pain.
[13,22]

 Other clinical features 

associated with osteoid osteoma depend on the specific 

location of the lesion, and include swelling, limp, painful 

scoliosis, growth disturbance, joint stiffness and 

contracture.
[15]

  

 

The radiographic appearance of osteoid osteoma depends 

on its location within the involved bone. The most 

common appearance is a cortical-based lucency 

measuring less than 2 cm, with central calcification seen 

within a radiolucent nidus, especially in larger 

lesions,
[1,15,23]

 The typical radiographic features of 

osteoid osteoma are not always distinguishable. 

Intracortical lesions of long bones produce extensive 

fusiform thickening of the cortex with dense radiopacity, 

which may obscure the nidus of osteoid osteoma.
[1,24]

 

The degree of sclerosis surrounding the nidus is less in 

epiphyseal and metaphyseal lesions than in diaphyseal 

lesions; medullary lesions also exhibit less sclerosis than 

their intracortical counterparts. Subperiosteal lesions 

produce minimal sclerosis and may appear as soft-tissue 

lesions adjacent to the affected bone, which reveals 

irregular bony resorption.
[17]

 According to Swee et al., 

plain radiograph images and clinical history were 

sufficient for the accurate diagnosis of osteoid osteoma 

in 75% of cases.
[12]

 Jordan et al., in a meta-analysis of 
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223 patients with proven osteoid osteoma, found a 

detection rate of only 66% by plain radiography.
[26]

 Plain 

radiography might fail to depict an osteoid osteoma in 

complex anatomical areas such as the spine, pelvis, skull 

or foot, where superimposed bony structures can obscure 

the lesion.
[12,27,28,29]

 

 

CT is far superior to plain radiography for the detection 

and characterization of osteoid osteoma with high 

sensitivity compared to plain radiography.
[16,30,31]

  

 

The typical lesion is seen as a well-defined round or oval 

focal area of soft-tissue attenuation, less dense than, and 

surrounded by, variable amounts of osteosclerosis. CT is 

especially useful for the detection of spinal osteoid 

osteomas, which are seen as low-density lesions in the 

posterior elements of the vertebral column associated 

with reactive sclerosis of the ipsilateral pedicle, lamina 

or transverse process. Several authors have reported a 

96-100% detection rate of osteoid osteoma using 

CT.
[26,28,29]

 

 

Although many studies have shown that CT is superior to 

MRI for detecting and characterizing osteoid osteoma.
[25, 

32]
 The MRI appearance of osteoid osteoma is variable, 

commonly exhibiting low to intermediate T1-weighted 

signal and heterogeneous high signal with T2-weighted 

and STIR sequences.
[16,25,33]

 Central nidus calcifications 

show low signal with both T1-weighted and T2-weighted 

sequences.
[1]

 Most osteoid osteomas enhance diffusely 

after gadolinium administration as a result of their 

intrinsic vascularity. Rim enhancement may be 

heterogeneous. Perilesional sclerosis is seen as fusiform 

low signal with both T1-weighted and T2-weighted 

sequences. MRI typically shows intense surrounding 

bone marrow and soft tissue oedema. However, some 

authors have reported a 35% risk of misdiagnosis using 

MRI as the first choice technique for the diagnosis of 

osteoid osteoma,
[25,26,33]

 especially in small tumor. 

 

Bone scintigraphy with 99mTc-labelled bisphosphonates 

has been used for decades for the diagnosis of osteoid 

osteoma, with a reported sensitivity of nearly 100%.
[34,35]

  

 

The classic bone scintigraphic finding is the double 

density sign, where a central focus of very high activity 

corresponding to the nidus of the osteoid osteoma is 

surrounded by a larger area of less intense 

radiopharmaceutical uptake, representing the host bone 

tumour response.
[15,23,36,37,38]

 This sign is very specific for 

osteoid osteoma in the appendicular skeleton; however, it 

is less frequently seen in spinal lesions because of less 

reactive osteosclerosis in the vertebrae.
[36,39]

 The 

presence of the pathognomonic double density sign 

allows differentiation of osteoid osteoma from Brodie’s 

abscess, stress reaction and metastasis.
[1.2]

 In comparison 

with planar imaging, single photon emission computed 

tomography (SPECT) imaging with three dimensional 

reconstruction techniques has better spatial resolution 

and is therefore able to detect smaller lesions.
[40,41]

 To 

further improve the detection and characterization of 

osteoid osteoma, SPECT examinations are typically 

followed by a coregistered or stand-alone CT 

examination. The fused functional and structural 

information provided by most current SPECT/CT 

scanners has led to this modality becoming the one-stop 

imaging tool that is able to diagnose osteoid osteoma 

with the highest accuracy.
[42,43]

 In a retrospective study of 

31 patients examined for suspected osteoid osteoma, 

Sharma et al. found significantly higher sensitivity, 

specificity and accuracy with SPECT/CT (all 100%) than 

with CT (77.8%, 92.3% and 83.8%, respectively) or 

planar bone scintigraphy (100%, 38.4% and 74.1%, 

respectively).
[44]

  

 

CONCLUSION 

Osteoid osteomas are benign, often painful bone tumours 

that are frequently challenging to detect and characterize 

on plain radiography and even MRI, especially in 

complex anatomical regions such as the spine, pelvis, 

wrist and foot. Hybrid imaging (SPECT/CT with 99mTc-

labelled bisphosphonates or PET/CT with 18F-NaF) is 

highly accurate and provides all the necessary functional 

information for diagnosis, as well as morphological 

information to guide treatment. 
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