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Metastatic Adamantinoma of Fibula to the Lungs:
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Background: Adamantinoma is a low-grade, primary malignant bone tumor commonly found in the tibia with or without fibular
involvement.

Case Presentation: A 21-year-old female patient was admitted to the hospital with a mass on the upper lateral aspect of the left leg.
She reported the onset of a small swelling in the left leg eight months prior to admission. It has gradually increased in size to involve
the upper leg and part of the knee. The patient had limited range of motion in the knee joint and difficulty leaning on the affected limb.
Radiographs showed a cortical-destroying osteolytic lesion at the head of the fibula extending into the surrounding soft tissue.
Ultrasound imaging showed a mixed echo formation with indistinct borders and multiple chambers separated by trabeculae
demonstrating blood flow. MRI revealed the absence of the fibular head as evidenced by cortical destruction and extension into
adjacent soft tissue. CT scan showed a 12x13 cm mass in the left popliteal region extending to the knee margin. Enlarged lymph nodes
were noted in the left groin. Multiple small metastases were observed in the lungs. Histologically, atypical epithelial cells and stromal
spindle cells were observed. CK and CK19 staining was positive. The patient was treated with Sunitinib 50 mg orally, once daily for
4 weeks, followed by 2 weeks off for 2 cycles. During treatment (after 2 cycles) the tumor showed progressive growth, resulting in
decreased function of the affected limb. She was referred to the surgical department where the appropriate surgical amputation was
performed. After surgery, the patient’s general condition improved. A further CT scan revealed a slight progression of metastatic
lesions in the lungs, which prompted the decision to administer chemotherapy, but she refused to continue the treatment and did not
receive chemotherapy. Two months later, she presented to the hospital in poor general condition. CT scan revealed extensive and
progressive lesions in both lungs, leading to chest pain, hemoptysis, and hypoxia. Despite supportive care, the patient eventually died.
Conclusion: This case report presents a rare case of metastatic adamantinoma that did not respond to treatment with Sunitinib.
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Introduction

Adamantinoma is a low-grade, slowly growing, primary malignant bone tumor composed of epithelial cells in a fibrous
or osteo-fibrous stroma.' The most common location of this tumor is in the tibia, with or without involvement of the
fibula.” In some cases, adamantinoma is found in other locations, including the humerus, ulna, femur, radius, ribs, and
spine as primary sites.” This tumor can also manifest in the fibula without involving the tibia, as seen in this case. In both

classic and differentiated adamantinoma, genetic studies showed the presence of trisomy of one or more chromosomes 7,
8,12 and 19.*

Case Presentation

A 21-year-old Syrian female patient was admitted to our hospital with a mass on the left leg. On clinical examination, the
patient was in good general condition. A solitary mass measuring approximately 12x13 cm was observed on the upper
lateral aspect of the leg. On palpation, the mass was tender with a localized increase in temperature, without redness
coloration. The patient reported the onset of a small, slightly painful swelling in the left leg eight months prior to
presentation. Over time, the swelling has increased in size to involve the top of the leg and part of the knee. The patient
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had limited range of motion in the knee joint and difficulty leaning on the affected limb. She reported numbness in her
left foot, which was otherwise fully mobile.

Palpation of the pulse showed it to be present in both the dorsal foot and posterior tibial arteries. The patient had
a nine-year history of smoking but no family history of cancer. At the time of presentation, laboratory tests showed white
blood cell (WBC) 9.6/mm?, red blood cell (RBC) 5.29x106/mm?, hemoglobin (Hgb) 11.2 g/dL, platelet (Plt) 272 10°*/mL,
C-reactive protein (CRP) 31.3 mg/L, urea 37 mg/dL, creatinine 0.69 mg/dL. Lateral and posteroanterior radiographs of
the left leg showed a cortical-destroying osteolytic lesion at the head of the left fibula extending into the surrounding soft
tissues (Figure 1). Ultrasound (US) imaging revealed a mixed echo formation with poorly defined borders, containing
numerous chambers separated by trabeculae with evidence of blood flow.

Magnetic resonance imaging (MRI) of the affected area revealed the absence of the left fibular head, as evidenced by
cortical destruction and extension into the adjacent soft tissue (Figure 2). A CT scan of the chest, abdomen, and pelvis
revealed a mass in the left popliteal region measuring 12x13 cm extending into the border of the knee. The mass showed
calcifications, extensive infiltration of muscle and soft tissue, and destruction of adjacent bone. In addition, lymph nodes
in the left inguinal region were found to be enlarged with a maximum diameter of 17 mm. Multiple small metastases up
to 10 mm in diameter were also found in the lungs. The differential diagnosis of adamantinoma included osteofibrous
dysplasia (OFD) and fibrous dysplasia which could be difficultly distinguished from adamantinoma. However, OFD is
specifically located in the cortex without involvement of the medullary canal. Osteosarcoma, Ewing sarcoma, chondro-
sarcoma, soft tissue tumors, and metastatic carcinoma also should be differential diagnosis of adamantinoma.

Figure | Radiograph of the left leg. Lateral (A) and PA (B) images show an osteolytic lesion destroying the head of the fibula and extending into the surrounding soft tissues.

Figure 2 MRI imaging showing the left tibia with the absence of the fibular head, with a clear extension into the adjacent soft tissue.
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A tissue biopsy was obtained from the mass, and subsequent histological examination using hematoxylin and eosin
staining revealed the presence of epithelial components and stromal elements, as well as evidence of osteoid formation.
The tissue sample showed the presence of atypical epithelial cells and stromal spindle cells. Immunohistochemical
staining was performed, and the results showed positive reactivity for cytokeratin and CK19, thereby supporting the
diagnosis of adamantinoma. The positivity for EMA and P63, and negativity for CD34 distinguish adamantinoma from
other tumors, thereby indicating its epithelial origin (Figure 3). In addition, positive staining for vimentin has been
documented.® This case presented metastatic adamantinoma Stage III according to Enneking staging.’

Given the rarity of the tumor and the lack of established treatment standards, a review of the reported cases in the
medical literature was undertaken and a multidisciplinary team was convened to discuss the case. The results showed that
metastatic adamantinoma responded to tyrosine kinase inhibitors such as Sunitinib and Pazopanib, whereas conventional
chemotherapy had a less pronounced response, as evidenced by published cases. Dudek et al’ reported a case of tibial
adamantinoma that was unresponsive to initial treatment with chemotherapy; however, lung metastases occurred after 4
months of chemotherapy. The patient received Sunitinib for metastatic adamantinoma. Significant improvement in
pulmonary symptoms and sustained disease control over 11 months was achieved. Liman et al® reported another case
of tibial adamantinoma to lungs which was treated with chemotherapy for 7 months and achieved a partial response for 4
months. PET scan showed disease progression, so the patient received Sunitinib, which achieved a good partial response
for 3 years. However, many studies have suggested that metastatic adamantinoma may be resistant to chemotherapy. We
decided to treat the patient with Sunitinib 50 mg orally, once daily for 4 weeks, followed by 2 weeks off for 6 cycles.
During treatment (after 2 cycles), the tumor showed progressive growth and became locally aggressive, leading to
deterioration in the functional status of the affected limb (Figure 4). We decided to refer the patient to the surgical
department, where the appropriate surgical amputation was performed. After surgery, the patient’s general condition
improved. A further CT scan of the chest was performed one month later and showed a slight progression of the
metastatic lesions in the lungs. The decision was made to treat the patient with chemotherapy (Gemcitabine 900 mg/m?2
IV days 1, 8 + Docetaxel 75 mg/m2 IV day 8) every 21 days for 6 cycles. However, this chemotherapy regimen is less
toxic than other protocols that are used for bone sarcoma). The patient was informed of the decision, but unfortunately

Figure 3 Adamantinoma. (A) Immunohistochemistry, CK cocktail dot like positivity (x100). (B) Atypical epithelial cells and spindle stromal cells (x400). (C) Positivity for
CK19 in epithelial cells, IHC. (D) Epithelial components (arrow), stromal elements (star), bone and osteoid formation, H&E staining (x40).
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Figure 4 A photograph of a massive necrotic mass in the left leg was obtained prior to trans-femoral amputation (above the knee).

she refused to continue the treatment and did not receive chemotherapy. Two months later, the patient returned to the
hospital with hemoptysis and a poor general condition. A CT scan revealed extensive and progressive lesions in both
lungs, resulting in chest pain, hemoptysis, and hypoxia. Despite supportive care, the patient eventually died.

Discussion

Adamantinoma is a rare neoplasm accounting for 0.3% to 1% of all primary bone tumors.® It typically presents in adults,
predominantly in the second and third decades of life,” although some cases have been documented in older and younger
age groups.'® There is a slight predominance of this tumor in males compared to females.'' This neoplasm originates
from epithelial cells and is typically positive for keratin by IHC staining. The initial symptoms of adamantinoma are
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typically non-specific and depend on the location and extent of the tumor. The majority of patients present with
a palpable swelling, which may or may not be accompanied by pain, and which typically evolves gradually. The onset
is gradual and insidious, but progressive in nature. In more than half of the cases, previous trauma or pathological
fractures have been reported as a cause of the onset of symptoms. In addition, bowing deformities of the affected tibia
have been observed.'? However, our patient did not have any previous traumas or pathological fractures prior to the onset
of symptoms. Sometimes symptoms related to tumor metastases may be present, such as paraneoplastic hypercalcemia
with pulmonary metastases and neurological symptoms in the context of spinal lesions.'? Classic and differentiated
adamantinomas are the two distinct forms have been recognized. Classic adamantinoma typically manifests after
the second decade of life, with an average age of onset at approximately 40 years. It is characterized by an aggressive
clinical course. In contrast, differentiated adamantinoma predominantly affects younger patients, with a mean age of
onset of 20 years.'* In our case, the characteristic radiological features of the tumor were not seen due to the extensive
growth into the fibula, which occupied the head at diagnosis, and the extensive infiltration of adjacent tissues. These
tumors have the potential for both local recurrence and metastasis, and the most common sites of metastasis are the lungs
and regional lymph nodes. Localized primary tumors are usually treated by wide surgical resection with limb salvage and
limb reconstruction.’> Although there is no evidence that amputation improves survival compared with other surgical
modalities, it may be considered as a treatment option in cases of local recurrence or when other options are not
available.'® We made the decision to perform the amputation when the tumor showed a worsening trend and the patient’s
functional status also showed a decline, indicating that she had not achieved a response to targeted therapy.

Conclusion
Adamantinoma is a rare tumor and there is no standard treatment for all cases. It is imperative to make an accurate
diagnosis and differentiate it from other tumors in order to make an appropriate management decision.

Ethical Approval

As we prepared the case for publication after the patient’s death, written informed consent to publish this case and any
accompanying images was obtained from the patient’s parents. The institutional approval for the study of the case was
not required to publish the case details.

Disclosure
The authors declare that there is no conflict of interest regarding the publication of this article.
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