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Rare disease

Adamantinoma is a rare low-grade malignant bone tumor, usually found in the tibial diaphysis and metaphy-
sis, with histological similarities to mandibular ameloblastoma. The most effective treatment of recurrent ad-
amantinoma is not yet clear. This report is of a 22-year-old woman with recurrent tibial adamantinoma treat-
ed with the tyrosine kinase inhibitor pazopanib.

We report the case of a 22-year-old woman who was referred to our center for a suspicious bone lesion in
the right tibia. Bone biopsy findings were consistent with an adamantinoma. En bloc resection was complet-
ed successfully, with no postoperative complications. Five years later, a positive emission tomography scan re-
vealed mildly increased tracer uptake near the area of the previous lesion and in the right inguinal lymph node.
Biopsies of the lesion and inguinal lymph node confirmed recurrence of the adamantinoma. Due to abdominal
and pelvic metastasis, the patient underwent surgical debulking, along with an appendectomy, right salpingo-
oophorectomy, intraoperative radiation therapy, and hyperthermic intraperitoneal chemotherapy. Subsequently,
the patient was placed on pazopanib for 4 months; however, her tumor continued to worsen after 4 months of
chemotherapy. Currently, the patient is receiving gemcitabine and docetaxel as second-line medical therapy.
This report showed that pazopanib as standalone treatment does not appear to have promising role on pa-
tient outcomes. To the best of our knowledge, this is the second report of pazopanib in the treatment of
adamantinoma.
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Introduction

Adamantinomas are malignant low-grade bone tumors usual-
ly found in the mid shaft of long tubular bones, with the tibia
being the most common site of presentation [1]. This rare neo-
plasm constitutes up to 0.5% of primary skeletal tumors [1]. On
histopathological analysis, adamantinomas are characterized
by the presence of both epithelial and osteofibrous cells [2].

Imaging studies are essential for the diagnosis of adamanti-
nomas [1]. X-rays can reveal an osteolytic lesion or multifocal
radiolucencies surrounded by round densities, which create
a characteristic “soap bubble” appearance” [3]. On magnetic
resonance imaging (MRI), 2 morphological patterns have been
described: a singular lobulated focus or several small nodules
within multiple foci [4].

Due to the rarity of the tumor, there are no standardized
treatment guidelines for adamantinoma. Choice of treatment
is largely based on the findings of case reports and case se-
ries [5]. Adamantinomas are usually treated with surgical re-
sections with wide margins [5]. However, the treatment of
metastatic and recurrent adamantinoma remains debated [1].
Chemotherapy and radiotherapy are considered ineffective for
patients with adamantinoma [1]. Recently, tyrosine kinase in-
hibitors, such as sunitinib, have been tested in the treatment
of adamantinomas, with promising outcomes [6,7].

Treatment with another tyrosine kinase inhibitor, pazopanib,
has also been reported [8]. Pazopanib is an oral tyrosine kinase
inhibitor that inhibits vascular endothelial growth factors -1, -2,
and -3 [9]. Pazopanib has been approved by several government
bodies for the treatment of renal cell carcinomas and soft tissue
sarcomas [9,10]. Cohen et al report the case of a 34-year-old
woman with metastatic adamantinoma who was treated with
pazopanib as third-line therapy [8]. While pazopanib induced
a partial response, the patient’s tumor continued to progress
after 6 months of treatment [8]. In this article, we report the
case of a 29-year-old woman who received a diagnosis of re-
current metastatic adamantinoma, which progressed on pazo-
panib. To the best of our knowledge, this is the second report-
ed case of an adamantinoma treated with pazopanib. This case
report is written in accordance with the CARE guidelines [11].

Case Report

A 22-year-old woman was referred to our center for further
evaluation and management of right leg pain suspected to be
a malignant neoplasm of bone and articular cartilage. An initial
X-ray revealed a destructive bone lesion at the distal tibial me-
dial cortex with a “shark bite” appearance extending into the
soft tissue (Figure 1). An MRI scan of the lower limb revealed
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Figure 1. Destructive bone lesion noted at the distal tibial
medial cortex with the “shark bite” appearance (arrow)
and extending into the soft tissue with calcific focus
posteriorly.

similar findings (Figure 2). The patient was subsequently shift-
ed to the operating room for an open biopsy of the lesion.

Grossly, the tumor measured 8 cm in maximum dimension and
extended along the posterior surface of the tibia. Microscopic
examination was consistent with malignant adamantino-
ma, with hemorrhage, giant cells, and granulation tissue.
Immunohistochemical studies showed that the tumor cells
were positive for cytokeratins AE1/AE3 and 5/6 and tumor
protein-63, further supporting and confirming the diagnosis
of adamantinoma (Figure 3). The tumor was successfully ex-
cised through en bloc resection with cement reconstruction of
the lesion with plate and screw fixation. There were no post-
operative complications, and the patient was discharged with
regular outpatient follow-ups.
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Figure 2. Multiplanar, multi-sequential magnetic resonance imaging scan of the right femur and tibia showing in distal cuts a bone
tumor (arrows).

Five years later, the patient presented once again to our center
with acute shortness of breath, resulting from bilateral pulmo-
nary embolism. A computed tomography (CT) scan of the chest,
abdomen, and pelvis (CT-CAP) revealed an incidental large, sus-
picious asymptomatic right pelvic mass causing severe mass
effect on the pelvic organs (Figure 4). Additionally, the CT-CAP
demonstrated enlarged right inguinal lymph nodes (Figure 5),
bilateral pleural effusion, and a prominent supraclavicular
lymph node. An excisional biopsy of the inguinal lymph node
was taken, confirming the recurrence of the adamantinoma.
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A positive emission tomography-CT showed increased fluo-
rodeoxyglucose uptake in the distal right tibia and inguinal
lymph node, with no mediastinal spread. After clinical eval-
uation, the patient was labeled with an Eastern Cooperative
Oncology Group (ECOG) performance score of 4, indicating
severe disability.

After the patient’s case was discussed with her and her family,
chemotherapy was excluded due to the patient’s intolerance
and the known resistance of the tumor. Radiation therapy was
also ruled out due to the large size of the tumor. The team con-
cluded that surgical debulking, along with an appendectomy,
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Figure 3. (A) Hematoxylin and eosin-stained section showing atypical spindle to epithelioid cell proliferation (black arrow) with fibrotic
stroma (red arrow), consistent with adamantinoma. Immunostaining for cytokeratins 5/6 (B) and p63 (C) showing positive

staining in tumor cells.

right salpingo-oophorectomy, intraoperative radiation thera-
py, and hyperthermic intraperitoneal chemotherapy, would be
performed, due to the pelvic and mediastinal spread. A post-
operative CT-CAP demonstrated partial response of the pelvic
mass (Figure 4). However, resection of the tumor was incom-
plete, and there was an increase in the size of the right ingui-
nal lymph node and adjacent areas of necrosis. The patient
also developed lymphedema as a complication of the surgery.

Consequently, the patient was placed on a trial of pazopanib,
based on recommendations from a previous case report [8].
We opted to reduce the dosage of pazopanib to 600 mg due
to the patient’s poor ECOG performance status of 4 and con-
cerns regarding compliance. Following the administration of
600 mg of pazopanib once daily for 4 months, there was re-
markable improvement in the patient’s laboratory test results,
including an increase in red blood cell count, hemoglobin, and
hematocrit, as well as a decrease in alanine transaminase.
Additionally, the patient’s ECOG performance score improved
to 2. However, imaging revealed an increase in the size of the
primary lesion, along with compression of the distal ureter,
causing hydronephrosis (Figure 4). Additional findings included
an increase in the metastatic and inguinal lymphadenopathy,
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as well as destruction of the right acetabulum. Right nephros-
tomy tube insertion was performed to treat the hydronephro-
sis. Currently, pazopanib has been stopped, and she is planned
for cycle 1 of gemcitabine and docetaxel.

Discussion

In this case, we presented the clinical timeline of a patient
with recurrent adamantinoma, which metastasized to the ab-
domen and peritoneum. Unfortunately, pazopanib did not hin-
der tumor progression, and the patient proceeded to second-
line medical therapy.

An adamantinoma is a rare, biphasic, slow-growing malignant
tumor composed of epithelial cells and osteo-fibrous tissue [1].
The tumor most commonly affects patients between the ages
of 20 to 50 years [12]. The tibia remains the most common site
of growth for the tumor, constituting up to 85% of cases [1,13].
Although the tumor’s origin is still unknown, the most widely
accepted theory is that trapping of the skin basal epithelium in
the anterior tibia during embryological development forms the
origin of this neoplasm [1]. Additionally, some genetic studies
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have identified trisomies of chromosomes 7, 8, 9, 12, 19, and
21 in patients with adamantinoma, which is also thought to
play a role in the development of the neoplasm [1].

The slow-growing characteristics of an adamantinoma allow
it to have a favorable prognosis when diagnosis is made ear-
ly [1]. Nonetheless, survival rates decrease substantially fol-
lowing metastasis of the neoplasm [1]. Prognosis after en bloc
excision of the tumor with limb salvage seems promising, with
5- and 10-year survival rates reported to be 98.8% and 87.2%,
respectively [1]. Local recurrence rates range between 18% and
32% of diagnosed cases [3]. Metastasis of the neoplasm oc-
curs in 15% to 30% of patients, most frequently to the lungs
and lymph nodes [3].

Due to its infrequency, adamantinoma lacks standardized ther-
apeutic guidelines. Historically, the only treatment choice avail-
able was amputation of the severed limb [1,13]. However, the
current favored treatment option is en bloc resection with limb
salvage, due to prolonged postoperative survival rates [1,13].
As seen in our case, en bloc resection may have been inef-
fective due to the presence of residual tumor postoperative-
ly. Therefore, authors recommend widening surgical margins
during adamantinoma resection [1,13].
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Figure 4. Axial computed tomography revealing a large
malignant pelvic mass (arrows) before surgery
at presentation (A), after surgery (B), and after
pazopanib (C).

Chemotherapy has very limited success in the management of
adamantinomas [14]. Hazelbag et al reported no benefit of che-
motherapy on survival outcomes of patients [15]. Some stud-
ies have found that chemotherapy promotes disease stability
for few months, before the tumor further progresses shortly
after [8,16]. Lokich reported one of the only cases of response
to medical treatment in patients with adamantinoma, in which
the tumor showed regression on 2 separate occasions to eto-
poside plus cisplatin or carboplatin [17]. Recently, tyrosine ki-
nase inhibitors, such as pazopanib and sunitinib, have been
reportedly used as new treatment options [7,8]. Sunitinib has
been used in the treatment of adamantinoma twice in the lit-
erature [6,7]. One patient demonstrated partial response [6],
while the other showed stable disease at the last follow-up [7].

Only one case of pazopanib use in the treatment of adamanti-
noma has been reported in the literature. Cohen et al describe
a case of a 34-year-old woman with metastatic adamantinoma
to the lungs, which was treated with pazopanib as third-line
therapy [8]. Ten weeks after initiation of the treatment, the pa-
tient demonstrated partial response [8]. However, the patient’s
condition progressed both clinically and radiologically after 6
months of pazopanib treatment [8]. On the contrary, our pa-
tient received pazopanib as the first-line medical treatment.
Furthermore, our patient had only peritoneal metastasis, rath-
er than that of the lung. A similar clinical outcome was seen in
our patient, demonstrating the ineffectiveness of pazopanib as
standalone therapy. Further research is needed to identify nov-
el therapeutic modalities that effectively cure adamantinomas.

Conclusions

In this article, we presented the case of a patient with a tibial
adamantinoma who underwent en bloc excision of the tumor.
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Figure 5. Axial computed tomography showing an enlarged inguinal lymph node measuring 46x39 mm (arrow).

The patient then had recurrent metastatic adamantinoma. The
patient was treated with pazopanib for 4 months and contin-
ued to worsen, despite treatment. Pazopanib does not appear
to have a promising role in adamantinomas.
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