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Introduction: Adamantinoma is an infrequent, low-grade malignant bone tumor, predominantly affecting the tibia and often presents
diagnostic challenges due to its nonspecific radiographic characteristics.

Case Presentation: A 55-year-old military personnel, with no history of trauma, who presented with a one-year history of right leg
swelling and pain. Radiological examination showed right anterior tibial, mid diaphyseal lytic expansile lesion with internal
trabeculations and excisional biopsy led to the diagnosis of adamantinoma. Below knee amputation was done as a definitive
management.

Conclusion: Despite diagnostic challenges adamantinoma presents, the patient was referred to oncology and underwent amputation,
underscoring the importance of considering adamantinoma in differential diagnosis for persistent bone lesions.
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Introduction

Adamantinoma is a rare primary bone tumor, comprising only 0.1% to 0.5% of all primary bone tumors.' It predomi-
nantly afflicts the long bones, specifically the tibia, and exhibits a wide range of radiologic and histological presentations
that often leads to diagnostic challenges.” Adamantinomas are low-grade malignancies, however, they possess the ability
to metastasize, with the lungs being the primary site.’

While the exact etiology of adamantinoma remains elusive, recent genetic and molecular studies have led to better
characterizations of this bone tumor, providing some insights into the potential pathogenic mechanisms. Comprehensive
molecular characterizations of adamantinoma have revealed genetic alterations that may potentially be targeted for
therapeutic interventions.*

The disease is predominantly seen in young adults, with a slight male predominance, and has a tendency for local
recurrence, especially in cases of incomplete resection.'* Multiple imaging modalities can play a role in its diagnosis.
Plain film may demonstrate a soap bubble appearance while CT can be used to look for soft tissue extent as well as
cortical involvement. Moreover, MRI is crucial for locoregional staging as well as guiding surgical management.’
Despite the advancements in medical imaging technologies, the diagnosis of adamantinoma can still be challenging due
to its often nonspecific radiological findings. The radiographic picture may vary from a purely cystic lesion to an entirely
sclerotic lesion, further complicating the diagnostic process. The role of histopathology, therefore, becomes pivotal in the
diagnosis, with the typical finding of epithelial nests in a fibrous stroma leading to the diagnosis.®

The rarity of adamantinoma significantly hampers the development of standardized treatment protocols. Surgical
resection, at present, remains the mainstay of treatment, with the aim being to achieve a wide resection margin and
preserve limb function as much as possible.” Nonetheless, in certain cases where limb salvage is not achievable,

amputation becomes necessary.’
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Here, we present a case of adamantinoma arising from the anterior tibia in a 55-year-old male patient in whom
amputation was done. We have obtained informed consent from the patient to publish this case.

Case History

The patient is a 55-year-old well-fit male with a distinguished career in military service. He first noted symptoms
approximately a year ago, with the onset of swelling and discomfort in his right leg. It was an unexpected development,
as he had no prior history of trauma or similar conditions to the affected leg. Initially, the symptoms were subtle and
intermittent; however, over the course of the year, they progressed, compelling him to seek medical attention.

The physical examination revealed a swelling in the right proximal leg. Notably, the overlying skin appeared intact,
with no observable signs of inflammation or infection such as redness, heat, or pus. The pain, although not severe, was
consistent, disrupting his daily activities.

Prompt diagnostic tests were performed, beginning with an AP and lateral X-ray of the affected leg. The radiographic
images showed a right anterior tibial, mid diaphyseal lytic expansile lesion with internal trabeculations. The lesion has
a narrow zone of transition with associated solid type of periosteal reaction. There are also small adjacent lytic satellite
lesions (Figure 1A and B). An abdominal ultrasound was further conducted, which was nonrevealing. Additional tests,
such as a chest X-ray, were also carried out to exclude any potential systemic issues which was unremarkable.

In a context with limited resources, the patient faced constraints in accessing certain diagnostic and treatment options.
The challenge of obtaining CT or MRI scans in a timely manner in our setting led the multidisciplinary team to opt for an
excisional biopsy of the leg lesion. The histopathology results showed biphasic tumoral tissue composed of mildly
atypical round to oval cells arranged in tubular structures and basaloid nests along with variably cellular fibrous stroma
which confirmed a diagnosis that was least expected: adamantinoma, a rare and often aggressive type of bone tumor
(Figure 2A and B).

Figure | (A), Anteroposterior (AP) radiograph of the right tibia showing a lytic expansile lesion in the mid-diaphysis (indicated by a red arrow). Adjacent to this lesion,
cortical irregularities are noted (Orange arrow), along with a solid type of periosteal reaction (green arrow). (B), Lateral radiograph of the same leg, further illustrating the
expansile lytic lesion (gray arrow) and an adjacent lytic satellite lesion (blue arrow).
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Figure 2 (A) (10x magnification) and (B), (20x magnification): Hematoxylin and Eosin (H&E) stained histologic sections from the tibial bone biopsy. These sections display
tissue comprising variable-sized tubules and cords of basaloid cells characterized by monomorphic round nuclei and scant cytoplasm. This cellular arrangement is
interspersed within a hypocellular spindle fibrous stroma, contributing to the histopathological diagnosis.

Upon diagnosing adamantinoma, the patient was promptly connected with an oncology team experienced in
orthopedic cancers. The X-ray findings clearly displayed extensive involvement of the proximal tibia beyond the bone
cortex. Taking into account the patient’s overall health, the aggressive nature of adamantinoma, and its specific location,
the team concluded that amputation was the most viable treatment option, given the limited availability of alternative
treatment methods. Following the amputation, the patient’s wound healed effectively with no evidence of either distant
metastasis or local recurrence. Subsequently, the patient was discharged and scheduled for a follow-up appointment.

Discussion

The diagnosis of adamantinoma can be a challenging endeavor due to its low prevalence, its ability to mimic benign bone
conditions, and the variation in its radiological presentation.”® Misdiagnosis or delayed diagnosis of adamantinoma can
increase the risk of local recurrence and distant metastasis.’'® Therefore, the importance of considering adamantinoma in
the differential diagnosis for persistent or unexplained bone lesions cannot be overstated. In this context, the presented
case underscores the diagnostic challenges inherent in adamantinoma, with the patient having presented with symptoms
of right leg swelling and pain for a year before the diagnosis was confirmed through excisional biopsy.

In the diagnosis of adamantinomas, various imaging techniques are employed. Plain films may display a characteristic
“soap bubble” appearance. Computed Tomography (CT) scans, while generally non-specific, are adept at delineating the
cortical aspects of the tumor and are essential for detecting pulmonary metastases. However, CT scans are limited in
revealing the tumor’s intraosseous expansion. On the other hand, Magnetic Resonance Imaging (MRI) is vital,
demonstrating typical findings akin to many bone tumors — low signal intensity on T1-weighted images and high signal
intensity on T2-weighted images. MRI’s crucial role extends to locoregional staging, identifying distant cortical
abnormalities, and detecting soft tissue or intramedullary extensions. This makes MRI indispensable for determining
tumor-free margins, thereby guiding the planning and execution of reconstructive surgery.>'!

A particular diagnostic challenge is posed by osteofibrous dysplasia (OFD), a benign bone condition that can coexist
with adamantinoma and share similar histological characteristics. In a study by Schutgens et al, it was demonstrated that
the surgical outcome and oncological survival between osteofibrous dysplasia-like adamantinoma and classic adamanti-
nomas were comparable, further complicating the differentiation between the two.” Nonetheless, histopathology often
proves decisive in differentiating between the two conditions, with the presence of an epithelial component in the stroma
being a distinguishing feature of adamantinoma.®’ Furthermore, in the study of adamantinoma through immunohisto-
chemistry, it’s found that the fibrous tissue part of the tumor exhibits a positive reaction to vimentin. Meanwhile, the
epithelial cells of the tumor uniquely express a combination of keratin, epithelial membrane antigen (EMA), vimentin,
p63, and podoplanin. On the other hand, markers such as estrogen, progesterone, and N-cadherin are identified in typical
adamantinoma cases, but they are absent in variants of adamantinoma that resemble osteofibrous dysplasia.”’

Surgical methods predominantly dictate the treatment of tibial adamantinoma. The most common and effective
method is wide excision with clear margins, aiming to remove the tumor and a significant amount of surrounding healthy

tissue. This procedure ensures the thorough removal of cancerous cells and reduces the risk of recurrence. Following
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excision, various reconstruction techniques are employed, such as free vascularized fibular graft, allograft, or endopros-
thetic reconstruction, tailored to the extent of the excision and the patient’s specific needs. For adamantinoma in long
bones, en-bloc resection is often utilized. This technique entails removing the tumor in one piece with wide surgical
margins, serving as a standard approach in certain case'? In more severe instances, where other treatments are not
feasible as in the presented case, amputation may be considered as a viable option.'> A study by Kumar et al also
reported on a similar case where the patient underwent amputation due to an adamantinoma lesion in the tibia.®

Emerging research has begun to explore the role of adjuvant therapies in the management of adamantinoma. These
include radiation therapy and targeted therapies based on molecular analysis of the tumor. For instance, in a study by Ali
et al, it was demonstrated that targeted therapies against specific genetic alterations in adamantinomas could be promising
avenues for future therapeutic interventions.*

Despite the advances in understanding the disease, the pathogenesis of adamantinoma remains incompletely under-
stood. This knowledge gap, along with the rarity of the disease, poses significant challenges to the development of
standardized treatment protocols. Therefore, further research is needed to better understand the pathogenesis of
adamantinoma, explore potential therapeutic targets, and ultimately improve patient outcomes.

Conclusion

We have found a biopsy proven case of adamantinoma arising from the tibia in a patient with a year long history of leg
pain who eventually underwent amputation. This case highlights the diagnostic complexities of adamantinoma and
underscores the importance of maintaining a high index of suspicion for this rare tumor in cases of persistent or
unexplained bone lesions.
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