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Abstract
Accurate diagnosis of adamantinoma, a rare primary bone tumor, can be challenging due to its resemblance to 

other bone lesions. Advanced imaging techniques play a crucial role in discriminating adamantinoma from its mimicking 
lesions, thereby facilitating appropriate management. Computed tomography (CT) provides detailed anatomical 
information, while magnetic resonance imaging (MRI) offers superior soft tissue contrast. Positron emission tomography-
computed tomography (PET-CT) aids in assessing metabolic activity, and dual-energy X-ray absorptiometry (DEXA) 
measures bone mineral density. This review explores the utility of these advanced imaging modalities in distinguishing 
adamantinoma from its mimics, highlighting their respective strengths and limitations.
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Introduction
Accurate diagnosis of adamantinoma, a rare bone tumor, is crucial 

for optimal treatment planning and patient management. However, 
distinguishing it from mimicking lesions can be challenging due to 
overlapping radiological features. Advanced imaging techniques, such 
as computed tomography (CT), magnetic resonance imaging (MRI), 
positron emission tomography-computed tomography (PET-CT), and 
dual-energy X-ray absorptiometry (DEXA), play a pivotal role in this 
discrimination process. This article explores the utility of these modalities 
in differentiating adamantinoma from its mimics, highlighting their 
strengths and limitations in providing valuable insights for precise 
diagnosis and effective treatment strategies. Adamantinoma is a rare 
primary bone tumor characterized by its unique histological features 
and clinical behavior. However, its diagnosis can be challenging due 
to its resemblance to other bone lesions, both benign and malignant. 
Advanced imaging techniques play a crucial role in distinguishing 
adamantinoma from its mimicking lesions, thereby aiding in accurate 
diagnosis and appropriate management. This article explores the utility 
of advanced imaging modalities in discriminating adamantinoma from 
its mimics [1,2].

Computed tomography 

CT imaging provides detailed anatomical information and is often 
the initial modality used to evaluate bone lesions. Adamantinoma 
typically presents as a lytic lesion with well-defined borders and variable 
degrees of matrix calcification. However, certain mimicking lesions 
such as osteofibrous dysplasia or fibrous dysplasia may demonstrate 
similar radiographic features, making it challenging to differentiate 
them solely based on CT findings. Nevertheless, CT remains valuable 
in assessing the extent of bone involvement and guiding biopsy 
procedures [3].

Magnetic resonance imaging 

MRI offers superior soft tissue contrast and is indispensable 
in characterizing bone tumors. Adamantinoma typically appears 
hypointense on T1-weighted images and hyperintense on T2-
weighted images, with variable enhancement patterns post-contrast 
administration. Unlike some mimicking lesions, adamantinoma 

often demonstrates low signal intensity on both T1 and T2-weighted 
sequences, reflecting its high cellular density and calcified matrix. 
Moreover, MRI aids in evaluating soft tissue extension and detecting 
associated cystic or necrotic areas, which are uncommon in benign 
lesions [4].

Positron emission tomography-computed tomography 

PET-CT combines functional and anatomical imaging, allowing 
for the assessment of metabolic activity in bone lesions. While 
adamantinoma typically exhibits low FDG uptake, mimicking lesions 
such as osteosarcoma or metastases may demonstrate increased 
metabolic activity, aiding in their differentiation. PET-CT is particularly 
useful in detecting distant metastases or assessing treatment response 
in cases of recurrent adamantinoma [5].

Dual-energy X-ray absorptiometry 

DEXA scanning measures bone mineral density and can be 
utilized to assess the mineralization status of bone lesions. Although 
adamantinoma usually demonstrates increased bone density due to 
its osteoblastic activity, certain mimicking lesions like osteoblastoma 
or osteoid osteoma may also exhibit similar findings. Therefore, while 
DEXA can provide valuable quantitative data, it is not specific enough 
to distinguish adamantinoma from its mimics on its own [6].

Discussion
Advanced imaging techniques, including computed tomography 

(CT), magnetic resonance imaging (MRI), positron emission 
tomography-computed tomography (PET-CT), and dual-energy X-ray 
absorptiometry (DEXA), play a vital role in distinguishing adamantinoma 
from mimicking lesions. CT provides detailed anatomical information 
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Conclusion
Advanced imaging techniques play a pivotal role in the accurate 

diagnosis and management of adamantinoma by helping differentiate 
it from mimicking lesions. While CT provides detailed anatomical 
information, MRI offers superior soft tissue contrast and aids in 
assessing the extent of involvement. PET-CT enables the evaluation 
of metabolic activity, while DEXA provides quantitative data on bone 
mineral density. A multimodal imaging approach, incorporating these 
techniques, is essential for achieving a precise diagnosis and guiding 
appropriate therapeutic interventions in patients with suspected 
adamantinoma.
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but may not always offer definitive differentiation due to overlapping 
features with mimics like osteofibrous dysplasia. Conversely, MRI 
offers superior soft tissue contrast, aiding in the identification of 
characteristic hypointense signals on T1-weighted and hyperintense 
signals on T2-weighted images typical of adamantinoma. PET-CT 
assesses metabolic activity, with adamantinoma usually demonstrating 
low FDG uptake compared to mimics like osteosarcoma. DEXA 
measures bone mineral density, though its specificity is limited in 
distinguishing adamantinoma from osteoblastoma or osteoid osteoma. 
Accurate diagnosis of adamantinoma is essential for determining 
appropriate treatment strategies and predicting patient outcomes. 
However, distinguishing adamantinoma from other bone lesions can 
be challenging due to overlapping clinical and radiological features. 
Advanced imaging techniques play a crucial role in this discrimination 
process, offering valuable insights into the nature and characteristics of 
the lesion [7,8].

CT imaging provides detailed anatomical information and is 
often the first-line modality for evaluating bone lesions. In the case of 
adamantinoma, CT typically reveals a lytic lesion with well-defined 
borders and variable degrees of matrix calcification. However, similar 
features can also be observed in mimicking lesions such as osteofibrous 
dysplasia or fibrous dysplasia. Therefore, while CT aids in assessing 
the extent of bone involvement, it may not always provide definitive 
differentiation between adamantinoma and its mimics [9].

MRI offers superior soft tissue contrast and is invaluable in 
characterizing bone tumors. In adamantinoma, MRI typically 
demonstrates hypointense signals on T1-weighted images and 
hyperintense signals on T2-weighted images, with variable 
enhancement patterns post-contrast administration. These findings 
are indicative of high cellular density and calcified matrix, which are 
characteristic of adamantinoma. Additionally, MRI helps in evaluating 
soft tissue extension and detecting cystic or necrotic areas, features that 
are uncommon in benign mimicking lesions.

PET-CT combines functional and anatomical imaging, allowing 
for the assessment of metabolic activity in bone lesions. While 
adamantinoma usually exhibits low FDG uptake, mimicking lesions 
such as osteosarcoma or metastases may demonstrate increased 
metabolic activity. PET-CT is particularly useful in detecting distant 
metastases or assessing treatment response in recurrent adamantinoma 
cases, thereby aiding in the differentiation process.

DEXA scanning measures bone mineral density and can provide 
quantitative data on mineralization status. Adamantinoma typically 
demonstrates increased bone density due to osteoblastic activity, 
but similar findings can also be observed in mimicking lesions like 
osteoblastoma or osteoid osteoma. Therefore, while DEXA offers 
valuable information, it is not specific enough to differentiate 
adamantinoma from its mimics on its own [10].
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