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Abstract

Adamantinoma is to be known as the one of the least common low-grade malignant bone tumors, commonly arising in the
center of long bones, mostly in the tibial mid shaft. Adamantinomas are usually managed with wide local excision and
reconstruction, unless unresectable or locally recurrent. Even though adamantinomas are managed as locally aggressive
tumors, they usually recur and metastasize to sites including the lymph nodes, lungs, skeleton, liver and brain.
Radiotherapy and chemotherapy do not seem to be effective treatment modalities for adamantinoma; recently published
case reports suggest tyrosine kinase inhibitors as an alternative therapeutic strategy. We report a case of a patient with
metastatic adamantinoma who progressed after first line therapy with doxorubicin and cisplatin, and responded to
pazopanib (selective multi-targeted receptor tyrosine kinase inhibitor that inhibits angiogenesis) and alisertib (small
molecule Aurora A kinase inhibitor) combination therapy. Tumor response to pazopanib and alisertib in combination as a
third line therapy has led us to conclude that tyrosine kinase therapy could be considered in this setting.
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1 Introduction

Adamantinoma is to be known as the one of the least common low-grade malignant bone tumors, representing less than
1% of them. It usually starts in the center of long bones, particularly the tibial mid shaft known to be most commonly
involved with the adamantinoma (80%-85%) ™.

Adamantinomas eventually recur locally or distally. After 5 years of first line treatment, recurrence rate is reported to be
9% and after 10 years it is 18.6% . If initial excision is incomplete, recurrence rate reaches about 30%. The metastasis
rate is reported to be around 10% to 20%, and lungs are most commonly affected 14,

Initial treatment includes wide local excision combined reconstruction, and if the local tumor is unresectable or locally
recurrent, extremity amputation may be considered  ®. When adamantinomas recur years after treatment for primary
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tumors, they are either a synchronous or metachronous metastatic lesions, and some of them respond to systemic
chemotherapy " &,

We report a case of a patient with metastatic adamantinoma who progressed after first line therapy with doxorubicin and
cisplatin, and second line therapy, with experimental IGF-methotrexate conjugate, but responded to pazopanib (selective
multi-targeted receptor tyrosine kinase inhibitor that inhibits angiogenesis) and alisertib (small molecule Aurora A kinase
inhibitor that arrest cells in mitosis) combination therapy. It has been shown that at highest non-toxic concentrations,
mitosis targeting agents may kill endothelial cells by reducing endothelial activity and consequently exhibit antiangio-
genic activity ©!.

2 Case presentation

A 33-year-old asymptomatic man presented 11 years ago with pain in his left lower extremity. He was found by magnetic
resonance imaging (MRI) to have a lobulated heterogenous mass that destroyed and replaced his distal left fibula. A
biopsy sample revealed an epithelioid neoplasm with a typical Basaloid and spindle cell pattern consistent with an
adamantinoma diagnosis. He was treated with below-knee amputation of the left lower extremity. The patient was
followed routinely with imaging studies, without adjuvant chemotherapy or radiotherapy. His clinical course was
uneventful until March 2011, when he was found to have a lobulated, non-calcified anterior mediastinal mass revealed by
computed tomography (CT) of the chest. Positron emission tomography-computed tomography (PET-CT) confirmed the
presence of a mediastinal mass with high radionuclide uptake. A mediastinoscopy with excisional biopsy established the
diagnosis of recurrence of adamantinoma (see Figure 1).

Figure 1. Section of resected mediastinal recurrence of
adamantinoma. Figure demonstrates basaloid nests of tumor
with peripheral palisading (representative area outlined in
blue) and central regions (outlined in black) of smaller more
uniform cells and microcystic change (microcysts outlined in
green). The background consists of dense fibrous stroma
(representative area outlined in pink). As expected of this
malignancy, there is no significant nuclear pleomorphism. The
basaloid pattern of adamantinoma is the classic pattern and
most closely resembles that of ameloblastoma. Other patterns
include spindle cell, tubular, and squamous. The prognosis of
adamantinoma is unpredictable and histologic features do not
seem to correlate with prognosis. (H+E, 100 x magnification)

Systemic chemotherapy was initiated with doxorubicin (25 mg/m?) and cisplatin (100 mg/m?) given every 21 days. His
initial left ventricle ejection fraction (LVEF) measured with a multi-gated acquisition scan (MUGA) was 77%. He
completed six cycles of doxorubicin and cisplatin therapy after documentation of maximal response (stable disease). He
was followed with chest CT scans, and in March 2013, presented with a new pleural-based left lower lung mass. On the
following PET-CT scan, increased activity in the left lung field as well as in his left second and posterior eight ribs was
reported. CT-guided lung biopsy revealed recurrent adamantinoma. Since the patient responded well to previous
doxorubicin and cisplatin chemotherapy, this same treatment was resumed. After cycle seven, the patient developed
neutropenia and thrombocytopenia, and was started on prophylactic antibiotic therapy and peg-filgrastim. He continued
the same regimen with 25% reduced dose of cisplatin and 20% reduced dose doxorubicin, due to neutropenic fever and
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moderately decreased LVEF (to 59% on MUGA scan). He completed a total 12 cycles of doxorubicin and cisplatin that
achieved stable disease as the best response achieved. Three months later, progressive disease was manifested by left sided
anterior chest pain and back pain, and his chest CT scan revealed progressive disease in all areas.

Following a month, the patient was enrolled to phase I insulin-like growth factor 1 (IGF)-methotrexate conjugate therapy
after the tumor was found to be type 1 insulin-like growth factor receptor (IGF-1R) positive. Treatment was discontinued
after 2 cycles (each 21 days) of intravenous therapy, since he continued to have worsening chest pain, which was
correlated with progressive disease on a chest CT scan in June, 2014. Due to hypercalcemia he started on zoledronic acid.
An opioid analgesic and radiation therapy were given to treat anterior chest wall and back pain. After second-line therapy
had failed, the patient consented to a phase | pazopanib (600 mg daily for 21 days) and alisertib (20 mg twice a day for 7
days) study and received a total of 5 (21 days) cycles of experimental oral treatment. Shortly after treatment was initiated,
he reported symptom relief and a follow-up CT scan of the chest, abdomen, and pelvis in July, 2014 showed significant
decreased central enhancement of metastasis in the lungs and chest wall (see Figure 2). Frequent alanine aminotransferase
elevations led to treatment interruptions and delays, which caused him to be taken off the study as per study guidelines in
November, 2014 and he could no longer receive alisertib. However due to significant improvement during pazopanib and
alisertib combination therapy, the patient continued to receive single agent pazopanib treatment (600 mg) per day. He
continues to have stable disease and tolerates single agent pazopanib therapy very well. However, pazopanib dose has
been decreased to 400 mg due to mild fatigue and diarrhea.

Figure 2. Computed tomography of chest demonstrating anterior mediastinal and left chest wall mass in the beginning of
treatment and seven months later. Anterior mediastinal tumor measured initially (left upper frame) 6.5 by 3.5 cm, it
decreased to 5.8 by 2.5 cm (right upper frame). Left chest wall mass improved from 8.2 by 3 cm (left lower frame) to 7.7
cm by 2.2 cm to (right lower frame). This improvement was associated with resolution of chest wall pain.
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3 Discussion

Our report describes a case of adamantinoma of the tibia which metastasized to the mediastinum, both lungs, and to the
ribs. In general, adamantinoma presents locally as an insidious onset of swelling and edema, and within a period of time it
gradually enlarges in size. Sometimes pain, pathological fractures or bone deformities may be present as alert symptoms
along with other symptoms 1%,

Adamantinoma is known for its late recurrences and metastases which usually occur at the lymph nodes, lungs, skeleton,

liver and brain. According to the extant literature, male gender, pain at presentation, short duration of symptoms, younger

age than 20 years old, and lack of squamous differentiation of the tumor have been found to be associated with poor
i [11]

prognosis "

As with other locally aggressive soft tissue tumors, there is still no consensus about the safest and most effective treatment
modality for adamantinoma. Especially locally aggressive and distant recurrent types need to be addressed with systemic
therapy; either chemotherapy, radiotherapy or a combination of the two. Recently published case reports 2 suggested
tyrosine kinase inhibitors as an alternative therapeutic strategy to radiotherapy and chemotherapy. Molecular profiling of
adamantinoma has also been suggested as a means to select an appropriate intervention "2, In our case, single agent
pazopanib continued to have clinical effect, perhaps because the tumor before therapy already had low vascular density
(see Figure 3). Recently a phase Il clinical trial (PALETTE) also showed efficacy of pazopanib treatment after
progression on cytotoxic therapy in soft tissue sarcomas ™% In this trial pazopanib (800 mg) compared with placebo was
found to significantly increase the median progression-free survival (PFS) (20 weeks with pazopanib as compared to 7
weeks with placebo). Pazopanib was shown to be beneficial regardless of the number of prior systemic therapies, the
performance status at baseline, or the type of soft tissue sarcoma.

Figure 3. Left: overview of CD31 immunostained section demonstrating relative paucity of vessels. (CD31 immunostain,
19.7xmagnification). Right: The vessels highlighted by CD31 are present only in the stroma surrounding tumor nests, not
within tumor cell nests (CD31 immunostain, 74.7x magnification).

4 Conclusion

Our patient is a young male who had progressive, metastatic adamantinoma after first line chemotherapy (doxorubicin and
cisplatin). His good response to pazopanib and alisertib in combination as a third line therapy has led us to conclude that
tyrosine kinase therapy should be considered in this setting.
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