Peripheral ameloblastoma of the buccal mucosa

Figure 1. A: Pretreatment intra oral photograph. B: Horizontal T1-weighted magnetic resonance imaging (MRI) scan
showing the extent of tumor. C: Horizontal T2-weited MRI scan. D: Computed tomography image and MRI did not
demonstrate a direct relationship to the maxillary and mandibular bones.

Figure 2. Histopathological examination of the biopsy material (haematoxylin and eosin; original magnification. A:
x40. B: x100). The presumptive clinical diagnosis was suspected basal cell carcinoma. The differential diagnosis
must be made with basal cell adenoma, basal cell carcinoma and ameloblastoma.
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Figure 3. Histopathological examination of the tumor (haematoxylin and eosin; original magnification. A: x20. B:
x100) The tumor epithelium was arranged as a network which is bounded by a layer of cuboidal to columnar cells
and includes cells resembling stellate reticulum. Tumor cells connected to surface epithelium and showed squa-

mous metaplasia.
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Figure 4. Imnmunohistochemiical staining of a specimen (A: Cytokeratin-19. B: Ki-67, original magnification x100).

(Figure 2A, 2B). The tumor was removed
through an intraoral approach under general
anesthesia. Although there was no attachment
to the periosteum of the mandible, there was
communication with the surface epithelium.
The tumor was well encapsulated, and was
totally removed by blunt dissection with relative
ease. The tumor specimen was immersed in
10% formalin solution for histopathological
study. The tumor epithelium was arranged as a
network bounded by a layer of cuboidal to
columnar cells, including cells resembling stel-
late reticulum. The tumor cells connected to
the surface epithelium and showed squamous
metaplasia. These findings closely resemble
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the histology of plexiform type ameloblastoma
(Figure 3A, 3B). Mitoses and invasive growth of
tumor nests were observed. Immunohisto-
chemical examination indicated that the tumor
cells were positive for Ki-67. These findings
indicated low-grade malignancy. The tumor
cells did not stain for smooth muscle actin, cal-
ponin, s-100 protein, or glial fibrillary acidic pro-
tein (Figure 4A, 4B). In addition, we compared
gene expression signatures between the tumor
and normal mucosa of the present case with
the tissues from two other ameloblastoma
cases using the Applied Biosystems Human
Genome Survey Microarray systems. This
patient was fully informed and had given writ-
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Figure 5. A: Gene expression analysis between tumor, ameloblastoma and normal mucosa using microarray analy-
sis. B: This tumor had a very similar feature for ameloblastoma. The Ingenuity Pathway Analysis (IPA) tool was used

to analyze the identified genes.

ten consent before surgery in compliance with
the regulations of the ethical committees of
Ehime University Hospital. Comparing the ame-
loblastoma tissues and normal mucosa, the
microarray data identified 192 genes that were
significant overexpressed. Among the genes
identified, 120 genes were overexpressed in
the present case’s tumor, including ameloblas-
tin, also known as amelin, a gene- coding for a
protein found in tooth enamel, and MMP-13,
which is known to be associated with protease-
associated tumor invasion and metastasis
(Figure 5A, 5B). PA was diagnosed on the basis
of clinical, histopathological, and genetic exam-
ination. The patient was followed up for 9 years
and 11 months, and there has been no evi-
dence of recurrence.

Discussion

Ameloblastoma is a locally aggressive epitheli-
al odontogenic tumor, comprising 1.3%-10% of
all ameloblastomas [4]. PA was first described
by Kuru in 1911 since then, many cases of PA
have been reported [5]. However, cases of PA in
the extragingival area are extremely rare. The
most frequent sites of PA are the upper and
lower gingiva, with the buccal mucosa being an
uncommon site. Only six cases of extragingival
PA have been reported [6-11]. Histological
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examination of PA is often difficult, and the
WHO classification of tumors (Pathology &
Genetics, Head and Neck Tumours) does not
contain a histological definition of PA. PA and
basal cell carcinoma (BCC) exhibit similar
growth patterns and share histological fea-
tures. It is generally believed that PA and BCC
represent the same neoplasm [12]. Nauta et al.
reviewed the existing literature, totaling 53
cases of peripheral ameloblastoma, and con-
cluded that there were no consistent histologi-
cal features by which PA could be distinguished
from BCC [13]. In our case, the tumor closely
resembled the histology of plexiform type ame-
loblastoma. However, there were no histologi-
cal features which distinguished it from BCC.
We therefore examined the genetic features of
the tumor using microarray analysis, and found
that it shared very similar features with amelo-
blastoma. Additionally, ameloblastin, a gene
coding for a protein found in tooth enamel, was
overexpressed in this tumor. The current case
demonstrated the ability to make a microarray-
based diagnosis. Neoplasms are usually classi-
fied according to their histology and location, or
the occurrence of specific molecular markers.
Microarray analysis allowed a more efficient
method of analysis, enabling a better diagn-
osis.
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