
CASE REPORT

Adamantinoma of the long bones is a rare, low-grade
malignancy with a marked predilection for the tibia
and is usually seen in patients during the second to
fifth decades of life. Adamantinomas have also been
reported in children, but the histological pattern in
this age group is different from that seen in adults.
We report a case of adamantinoma of the tibia in a
9-year-old boy. Histologically, the lesion was osteo-
fibrous dysplasia with an epithelial component,
called “differentiated adamantinoma”. An osteo-
fibrous dysplasia-like adamantinoma (differentiated
adamantinoma) may be the precursor lesion of the
classic type of adamantinoma.
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INTRODUCTION

Adamantinoma, also called malignant angio-
blastoma, primary epidermoid carcinoma of bone,
or epithelial tumor of bone, is a primary intra-
osseous epithelial neoplasm of low-grade malig-
nancy with an increased tendency toward involve-
ment of the tibia and is usually seen in patients
during the second to fifth decades of life. It is a rare
neoplasm, accounting for 0.33 and 0.48%, respec-
tively, of the malignant bone tumors in the series
reported by Dahlin (4) and by Schajowicz (18).

Although cellular derivation of these tumors is
still in dispute, recent investigations, using immu-
nochemistry and electron microscopy, support an
epithelial cell origin (15, 17). However, the origin
of these cells with an epithelial phenotype is still
unknown (8).

Although adamantinomas have been described
in children, the histological pattern in this age
group is different from that seen in adults. Czerniak
et al. (3) distinguished two types of adamantino-
ma : the classic form and the differentiated form.
The classic form usually presents in adults, grows
beyond the cortex and sometimes metastasizes. The
differentiated adamantinoma occurs in the first two
decades of the life, has an intracortical location and
a better prognosis. Histologically, the classic
adamantinoma is characterized by an abundance of
epithelial cells staining strongly for cytokeratin.
Differentiated adamantinomas, on the other hand,
have a predominantly osteofibrous dysplasia pat-
tern with only a small, scattered epithelial cell
component.

There has been extensive speculation about a
possible relationship between classic adamantino-
ma, osteofibrous dysplasia-like adamantinoma and
osteofibrous dysplasia, all of which originate main-
ly in the tibial cortex and have close radiographic
and histological similarities (1, 3, 10, 14, 16).
Difficulties in histological classification arise when
a lesion with the radiographic features of osteofi-
brous dysplasia is seen to have superficial charac-
teristics of osteofibrous dysplasia on routine histo-
logical sections, but scattered individual or small
aggregates of keratin-positive epithelial cells on
immunohistochemical analysis are found. Some
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reports from the literature (6, 8, 13, 19) stated that
osteofibrous dysplasia and adamantinoma appear
to be related, and osteofibrous dysplasia may be a
precursor of adamantinoma.

The different nature and indolent course of this
neoplasm have led to uncertainty regarding its
treatment. Most authors are of the opinion that
wide local resection is an adequate local therapy
for most adamantinomas of the tibia, and that
amputation should be reserved for local recur-
rences, reconstruction failures or for the lesion with
a large soft tissue component (5, 7, 9, 15, 22).

CASE

A 9-year-old boy was referred to our hospital
with a three-month history of a painful mass over
the proximal one-third of the anterior aspect of the
right tibia. On examination, the patient was a
healthy child with slight tenderness, and besides
the mass over the proximal right tibia, no other
findings or medical problems. Vital signs such as
body temperature, blood pressure and pulse were
all normal. Except for alkaline phosphatase which
was 236 U (normal range : 41-117 U), all the labo-
ratory values were within normal limits. Xrays and
magnetic resonance images of the leg showed a
cortical lesion with a longitudinal orientation, reac-
tive sclerosis and loculated bubbly appearance
(fig. 1 a,b). A radiographic differential diagnosis of
fibrous dysplasia, eosinophilic granuloma, chon-
dromyxoid fibroma and nonossifiying fibroma was
considered. Tc 99m scintigraphy showed a focal
increased uptake at the lesion site. There were no
other areas of abnormal increased radiotracer
activity. Other imaging studies such as sonography
of the abdomen and thorax CT scans were normal.
An open biopsy was performed at the center of the
lesion.

Histologic examination of the biopsy specimens
showed a spindle-cell lesion with variable cellular-
ity. The lesion was quite cellular in some areas,
with a vague storiform pattern. In other areas the
lesion was more collagenized and hypocellular. On
careful examination, scattered small clusters of
squamoid epithelial cells could be seen. There was
no pleomorphism of the spindle and epithelial

Acta Orthopædica Belgica, Vol. 68 - 4 - 2002

Fig. 1. — a. Direct xrays of the leg after biopsy ; b. Magnetic
resonance images showing the multiloculated tumor tissue.
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cells. No mitotic figures were seen. Some biopsy
fragments had tiny spicules of woven bone lined by
plump osteoblasts in a fibrous background, resem-
bling osteofibrous dysplasia. Staining for cytokera-
tin revealed epithelial nests (fig. 2). A diagnosis of
adamantinoma was made.  

He was treated by wide resection (en bloc resec-
tion) of the lesion (10 cm long), and the involved
leg was placed in an Ilizarov external fixator devi-
ce. Healing of the intercalary defect was obtained
by double corticotomy (carrying out trifocal
osteosynthesis) with double distraction osteogene-
sis and compression between the transposed seg-
ments. Microscopically, the findings were similar
to those made on the biopsy specimen. At the latest
follow-up, 2 years after the diagnosis, the patient is
free of local disease and distant spread. The length
and function of the extremity are completely nor-
mal.

DISCUSSION

Primary bone tumors are unusual in children
under the age of 10 years. Adamantinoma of the
long bones is a rare, low-grade malignant neo-
plasm, which in 90% of the cases arises in the mid-
dle third of the tibia during the second to fifth

decades of life (12, 22). Radiographically, most
tumors involve both the cortex and the medulla.
Bone expansion is noted in the majority of the
cases. In about 15% of the patients, the tumor
breaks through the cortex and involves the adjacent
soft tissues (11).

The neoplasm tends to recur locally and is rela-
tively insensitive to radiotherapy (23). Wide en bloc
resection is the radical treatment of choice. Chemo-
therapy may be given as an adjunct to surgery in
selected cases, but is never effective by itself.

The relationship of osteofibrous dysplasia with
adamantinoma is unclear. Czerniak et al. (3) report-
ed that there is a continuum of lesions with classic
adamantinoma at one end and osteofibrous dyspla-
sia at the other. This hypothesis is also supported
by other authors (2, 21). Mirra (14) considered this
possible relationship by calling osteofibrous dys-
plasia “juvenile adamantinoma”. This concept,
however does not rule out the possible existence of
de novo osteofibrous dysplasia not related to
adamantinoma. Sweet et al. (20) studied 30 cases
of osteofibrous dysplasia to determine whether it is
a precursor lesion to adamantinoma. They conclud-
ed that there was no conclusive evidence of a pre-
cursor role for osteofibrous dysplasia.

Since differentiated adamantinomas do not
metastasize, in contrast to classic adamantinomas,
the distinction between these two types of adaman-
tinoma is important for treatment strategy.

When osteofibrous dysplasia is suspected on the
basis of xrays, a biopsy should be performed at the
center of the lesion, and when scattered epithelial
cells are found, the possibility of progression to an
osteofibrous dysplasia-like adamantinoma (differ-
entiated adamantinoma) and ultimately to a classic
adamantinoma should be seriously considered.
Active follow-up with serial radiographs is advised
in these patients (8).

This report describes the clinicopathologic find-
ings in a 9-year-old boy with adamantinoma. The
histology of the lesion was differentiated adaman-
tinoma, a tumor without a potential to metastasize,
with a benign course. The patient is expected to
have a good prognosis, since the lesion was excised
en bloc. Long term follow-up is needed to evaluate
the final outcome.
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Fig. 2. — Frozen section from the tibial lesion showing scat-
tered, small clusters of squamoid epithelial cells and a spindle-
cell background. Staining for cytokeratin revealed epithelial
nests.
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SAMENVATTING

B. SARISOZEN, K. DURAK, C. OZTURK. Tibia
adamantinoma bij negen jarig kind : Gevalstudie.

Adamantinoma van schaftbeenderen is een zeldzaam,
zwak kwaadaardig gezwel met voorkeur voor de tibia bij
mensen in hun 2° tot 5° decennium.
Het histologisch aspect bij kinderen verschilt tegenover
dit bij volwassenen.
Een geval bij een negen jarig kind wordt beschreven.
Histologisch vond men een gedifferencieerd adaman-
tinoma : dit wil zeggen, osteofibreuse dysplasie met
epitheliale bekleding, wat een voorloper kan zijn van het
klassieke adamantinoma. 

RÉSUMÉ

B. SARISOZEN, K. DURAK, C. OZTURK. Adamanti-
nome du tibia chez un enfant de neuf ans.

L’adamantinome des os longs est une tumeur rare, de
faible malignité, qui montre une prédilection marquée
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pour le tibia et se rencontre habituellement dans les
tranches d’âge entre 10 et 50 ans. On a également
observé des adamantinomes chez l’enfant, mais le type
histologique est alors différent de celui de l’adulte. Les
auteurs présentent le cas d’un garçon de 9 ans qui
présentait un amdamantinome du tibia. La lésion se

présentait histologiquement comme une dysplasie ostéo-
fibreuse avec une composante épithéliale, correspondant
à un «adamantinome différentié». Une lésion de ce type
(adamantinome différentié) peut être le précurseur d’un
adamantinome de type classique.
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