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Abstract. The combined epithelial odontogenic tumor is known to be
an uncommon lesion characterized by the synchronous presentation of
typical histological features of adenomatoid odontogenic tumor,
calcifying epithelial odontogenic tumor, or Pindborg tumor.
Combination between other types of odontogenic tumors has
occasionally been reported in the literature. In this work we report 2
cases of adenomatoid odontogenic tumor associated with odontomas,
one in a 16-year-old male patient and the other in an 11-year-old
female child. The 2 cases, with this type of combination, seem to be
the first reported in the literature. In addition, we report a third case of
association between calcifying epithelial odontogenic cyst or Gorlin
cyst and ameloblastoma in a 14-year-old female patient. This case
seems also to be the fourth case reported in the literature. The cases
reported in this present work were evaluated clinically,
radiographically, and histologically.
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Introduction

Odontogenic tumors are lesions derived from the epithelial and/or
mesen'chymal remnants of the tooth forming apparatus. They are
therefore, found exclusively in the mandible and maxilla, occasionally in
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the gingiva. These lesions also exhibit considerable histological variation
and can be benign or malignant!!. Several histological classification

schemes have been devised for this complex group of lesions!*™*.

The most recent to all is the World Health Organization (WHO)
division of tumors into those that are composed of odontogenic
epithelium with mature fibrous tissue, those that are composed of
odontogenic epithelium with odontogenic ectomesenchyme with or with-
out dental hard tissue formation, and those that are proliferation of
mesenchyme and/or odontogenic ectomesenchyme with or without
included odontogenic epithelium (Table D,

Table 1. WHO classification of benign odontogenic tumors.

1.) Tumors derived from odontogenic epithelium
- Ameloblastoma
- Squamous odontogenic tumor
- Calcifying epithelial odontogenic tumor (CEOT)
- Adenomatoid odontogenic tumor (AOT)
- Keratinizing cystic odontogenic tumor

2.) Tumors derived from both odontogenic epithelium and odontogenic
mesenchyme with or without dental hard tissue formation.
- Ameloblastic fibroma
- Ameloblastic fibrodentinoma
- Ameloblastic fibro-odontoma
- Odontomas (compound and complex)
- Odontoameloblastoma
- Calcifying cystic odontogenic tumor
- Dentinogenic ghost cell tumor

3.) Tumors derived from odontogenic mesenchyme and/or odontogenic
ectomesenchyme with or without included odontogenic epithelium.
- Odontogenic fibroma
- Odontogenic myxoma
- Cementoblastoma

The combination of two odontogenic tumors is a rarely reported
finding®. The combined or complex odontogenic tumors are lesions
characterized by the synchronous presentation of typical histological
features of two odontogenic tumors'®. In 1983, Damm et al.l"! presented
the first 2 cases of combined epithelial odontogenic tumors which
contained areas diagnostic for both adenomatoid odontogenic tumor

(AOT) and calcifying epithelial odontogenic tumor (CEOT) known as
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Pindborg tumor. The histological features, histogenesis, and suggested
treatment were discussed in their report at that time.

The third case of the same previous combination has been reported
in 1986 This was followed by one additional case in 1987"; 5 cases
in 19911%: 2 cases in 1993P): one case in 1994 and one case in
1996!"). The most recent case of the same previous combination was
reported by Mosqueda-Taylor et al. (2005)",

Several combinations of other types of odontogenic tumors were also
reported, e.g., a case of combined ameloblastoma and ameloblastic
fibroma!'?!; cases of combined calcifying epithelial odontogenic cyst
(CEOC), also known as Gorlin cyst; one by Martin-Duverneuil et al.
(2001)!" and the other one by Pistoia et al. (2001)!"*); and 3 cases of

combined CEOC and ameloblastic fibroma!'®'.

In search for odontogenic tumors in Faculty of Dentistry (FOD),
King Abdulaziz University (KAU), we found 3 cases of combined
odontogenic tumors, 2 of them of an exceptional combination of AOT
and odontoma. Such a combination, which to our knowledge, has not
previously been reported, led us to discuss the clinical, radiographic, and
microscopic features of these tumors. In addition, we also report a third
case of combined ameloblastoma and CEOC also known as Gorlin cyst.
To our knowledge, it seems to be the fourth reported case in the
literature.

Patients and Methods

A 16-year-old Jordanian male was referred to the FOD, KAU to
restore his carious teeth. The patient had insignificant medical and family
history and was visiting the dental clinic for the first time. Intra- and
extra-oral clinical examinations revealed nothing abnormal except for
multiple carious teeth.

Radiographically, the panoramic and periapical X-ray pictures
showed a mixed radiopaque and radiolucent area between the roots of
lower right lateral incisor and canine teeth (Fig. 1 and 2). The
radiographic differential diagnosis included AOT, CEOT, CEOC, and
ossifying fibroma. The whole lesion was surgically excised and sent to
Oral Pathology Division for microscopic examination.
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Figl. Case 1: Panoramic X-ray Fig. 2. Case 1: A periapical film showing
showing a mixed radiolucent and the lesion in Fig.1 from the
radiopaque lesion between the lingual side (see arrow).
roots of lower right lateral
incisor and canine teeth (see
arrow).

The second case was an 11-year-old Saudi female who came to the
dental clinic to correct her removable orthodontic appliance and restore
her tilted lower left last molar. A thorough clinical examination was
done to the patient with reference to the Orthodontic Division.

Panoramic and periapical radiographs were taken and examined.
The radiographic pictures showed a mixed radiolucent and radiopaque
area related to the roots of the lower right first molar (Fig. 3 and 4). The
radiographical differential diagnosis included AOT, CEOT, CEOC, and
ossifying fibroma. The lesion was removed surgically and treated as an
excisional biopsy, which was sent for histopathological examination.

Fig. 3. Case 2: Panoramic X-ray showing Fig.4. A periapical X-ray for the same
a mixed radiolucent and lesion in Fig 3. (see arrow).
radiopaque lesion related to the
roots of the lower right Ilast
deciduous molar (see arrow).
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The third case was of a 14-year old Sudanese female who was
complaining of a swelling on the left side of the mandible that started
several months ago. The medical, dental, and family histories of the
patient were not significant.

Extra oral examinations revealed a hard swelling in the posterior
area of the left side of the mandible causing mild asymmetry. Intraoral,
there was a bony mandibular expansion, which was obvious in the buccal
side (Fig. 5).

Fig. 5. Case 3: A photograph showing lingual and buccal bony expansion in the lower
right premolar-molar area (see arrows).

Several radiographic (panoramic, anteroposterior, and occlusal)
pictures were taken of the lesion (Fig. 6, 7 and 8). These radiographs
showed a radiolucent lesion related to the lower left premolar-first molar
area. The radiographic differential diagnosis of this lesion was a
developmental cyst, ameloblastoma and ameloblastic fibroma. A
computerized tomography scan (CT scan) and three-dimension
radiographs were also taken (Fig. 9 and 10). An incisional biopsy was
taken for histological examination.
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Fig. 6. Case 3: Panoramic X-ray showing Fig.7. Case 3: Anteroposterior X-ray

a radiolucent lesion in the left showing a radiolucent lesion in
mandibular premolar-molar area the left side of the mandible (see
(see arrow). arrow).

Fig. 8. Case 3: An occlusal radiograph Fig.9. Case 3: A CT scan showing the
(see arrow). same lesion in Figs. 5, 8 (see
arrow).

Fig. 10. Case 3: Three-dimension radiograph (see arrow).
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All the biopsy specimens were processed in the histopathology
laboratory, embedded in paraffin wax, cut into 4 micron tissue sections
and stained with hematoxylin and eosin (H&E). All tissue sections were
examined by the light microscope for diagnosis and tumor typing.

Results

The histological picture of the first case's biopsy revealed
proliferation of odontogenic epithelial cells in the form of small masses
and strands with some duct-like structures (Fig. 11a). Sheets of mature
hard dental material (dentin, enamel, and cement) and connective tissue
in an arrangement resembling tooth structure were also seen (Fig. 11b).
The final diagnosis was AOT associated with compound odontoma.

Fig. 11. Case 1: (a) Hematoxylin and Eosin (H&E) stained showing epithelial cell
proliferation with duct-like structure formations (see arrow). (b) This picture
showing dentin and connective tissue in an arrangement resembling tooth
structure.

In the second case, the microscopic picture of the tumor showed
sheets and strands of proliferated odontogenic epithelial cells with
numerous duct-like structures and globular calcific deposits (Fig. 12a).
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Sheets of hard dental structures and connective tissue, all arranged in a
disorganized manner were also seen (Fig. 12b). The diagnosis was AOT
associated with complex odontoma.

The microscopic picture of the biopsy from the third case revealed a
cystic space lined by ameloblast and stellate reticulum-like cells with a
number of ghost cells characteristic for CEOC (Fig. 13a). Surgical
removal of the area of the mandible involved by the lesion was done and
the whole lesion was sent again for histopathological examination. The
microscopic picture at that time showed epithelial proliferation mainly in
the form of anastomozing strands lined peripherally by ameloblast-like
cells and contained stellate reticulum-like cells in their centers (Fig. 13b).
The final diagnosis of this lesion was a CEOC associated with
ameloblastoma or ameloblastoma ex CEOC.

Fig. 12. Case 2: (a) Hematoxylin and Eosin (H&E) stained section showing duct-like
structures within the proliferated epithelial cells (see arrows). (b) Another area
in the section of Fig. 12 showing dentin and connective tissue arranged in a
disorganized manner.
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Fig. 13. Case 3: (a) Hematoxylin and Eosin (H&E) stained showing a cyst lining
consisting of ameloblast — and stellate reticulum-like cells and ghost cells (see
arrows). (b) Another area in the section of Fig 13 showing proliferation of
ameloblast — and stellate reticulum-like cells in a plexiform ambeloblastoma.

Discussion

AOT was first identified as a histological distinct lesion by Stafne
(1948)!"7). This tumor has been reported under various other terms, each
suggesting another theory of histogenesis e.g., adenoameloblastoma!'™®'"],
ameloblastic adenomatoid tumor'***!) 221

, adenomatoid ameloblastoma'~,
odontogenic adenomatoid tumor®™ and the most recent used name
AOTP,

AOT accounts for about 1% to 9% of all odontogenic tumors. It is
predominantly found in young and female patients, located more often in
the maxilla and in most cases, it is associated with an unerupted tooth>.

Histologically, the tumor shows an epithelial proliferation, which is
composed of polyhedral to spindle cells. Duct-like structures of columnar
epithelial cells give the lesion its characteristic microscopic feature. Foci
of calcific material are scattered throughout the lesion. The number, size,
and degree of calcification of these foci determine how the lesion
presents radiographically!'.
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Odontomas are known as mixed odontogenic tumors because they are
composed of tissue that is both epithelial and mesen'chymal in origin ",
These tumors are characterized by formation of mature dental tissues in
the form resembling malformed tooth (compound odontoma) or in a

disorganized manner (complex odontoma)!'),

In the present study, we reported 2 cases of combined AOT and
odontoma. To our knowledge no such combination has previously been
reported in the literature. However, more than 10 cases of combined
AOT and CEOT (Pindborg tumor) have been reported since 1983. This
rare AOT- odontoma combination reported in the present study was
found on 11- and 16-year-old patients. This was in accordance with
Regezi et al,, (2003)!" and Neville er al., (2002)* who stated that the
most common age of occurrence of AOT or odontoma is the second
decade of life. Although the same authors reported that AOT and
odontoma are found mostly in the anterior part, especially of maxilla, the
present study cases are nearly found in the premolar - molar areas of the
mandible. The second interesting point is that the combination between
AOT and odontoma in this work occurred between 2 benign capsulated
tumors nearly with the same behavior. This is important because the 2
lesions, even if they are separate, are treated the same way - simple
excision without expecting risk of recurrence.

The third interesting finding about the combination is that it occurred
between 2 tumors belonging to 2 different groups of origin, as the AOT
belongs to the epithelial group and the odontoma belongs to the mixed
group (Table 1). In this respect, it is suggested that the combined
presence of AOT and odontoma may be related to the ability of AOT to
induce formation of mature dental tissues in the form of compound or
complex odontoma. Another suggestion is the ability of the epithelial
component of odontoma to proliferate into an AOT. A similar
explanation was suggested by Martin-Duverneuil et al. (2001)!'
regarding their reported case of combined CEOT and odontoma.

The third combined odontogenic tumor reported in the present study
was CEOC (Gorlin cyst) associated with ameloblastoma. CEOC was
first described by Gorlin ef al. (1962)*. In 1992, WHO classified CEOC
within the odontogenic tumors™. According to Shear (1994)P", Gorlin
cyst accounts for 1% of jaw cysts.
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Most cases of CEOC have features of a cyst, but in about 15% of the
cases they are solid lesions”®'). The lesion appears as a painless slow-growing
tumor in the maxilla or mandible, especially in the anterior part 2. Tt
usually affects the patients in the third and fourth decades”*!.
Differently, the study’s case was 17-year-old and the lesion occurred in
the posterior part of the mandible. This may be because this case was
associated with ameloblastoma.

Radiographically, CEOC shows a radiolucent area that contains
different amounts of radiopacque material®**>). Our case being
associated with ameloblastoma, it did not contain any calcific material
and it appeared radiolucent in the X-ray.

Histologically, CEOC is known to show a cystic space lined by an
odontogenic epithelium with the presence of variable amounts of ghost
cells. Areas of calcific material may also be found”®. The histological
findings in our case were in agreement with the later features in addition
to the presence of ameloblastoma tissue arising from the cyst lining. For
this reason our case was diagnosed as CEOC associated with
ameloblastoma or ameloblastoma ex CEOCE". Until 2003, the review of
literature revealed only 3 cases of this combined tumor”’**. However,
CEOC may occur in association with other odontogenic tumors, the most
common is the odontomas!'™***". Ameloblastoma ex CEOC is also
known to occur intraosseously, appearing as cyst-like radiolucent
lesions!**. These features are similar to those of our case. Whether
ameloblastoma ex CEOC should be classified as a subtype of
ameloblastoma or as a subtype of CEOC may be open to discussion!**.
Buchner (1991)% suggested that if the CEOC was associated with an
ameloblastoma, its behavior and prognosis would be that of an
ameloblastoma, not that of CEOC. Thorough study of future reported
cases may provide the answers for the previous questions.

Conclusions

From the present study we can conclude the following:

1) The 2 cases of AOT associated with odontomas reported in the
present work seem to be the first 2 cases reported in literature.
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2) The case of ameloblastoma ex CEOC studied here also seems to
be an addition to the previously 3 cases reported in the literature.

3) The combination of the AOT and odontoma in the first two cases
represent a combination of two tumors of two different origins, as
AOT is derived from epithelium and odontoma is derived from
both epithelium and connective tissues.

Recommendations

1) It is suggested that an item including combined odontogenic tumors
should be added to the classification of odontogenic tumors.

2) Any future found association between odontogenic tumors should be
studied and added to the previous reported cases to allow knowing
their pathology, behavior, and the best way to treat these lesions.
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