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OBJECTIVE: This is a report of clear cell ameloblastic carcinoma
with a dual histomorphologic feature of clear cell odontogenic
carcinoma (CCOC) and ameloblastic carcinoma (AC) coexisting in
a single lesion. To the best of our knowledge, this is the first
reported case of clear ameloblastic carcinoma (CCAC) among
Nigerians.
CASE REPORT: A 53-year old Nigerian woman presented with an
anterior jaw swelling of 7 months duration. The swelling was
associated with toothache and tooth mobility. Cervicofacial
Computed Tomography (CT) done revealed an expansile, noncorticated unilocular radiolucency with scalloped margins. A preoperative incisional biopsy of the lesion gave a diagnosis of clear
cell odontogenic carcinoma, which showed proliferation of sheets
of clear cells and a covering hyperplastic para-keratinized
squamous epithelium. The patient had a total surgical excision of
the tumour under general endotracheal anaesthesia. A definitive
diagnosis of clear cell ameloblastic carcinoma was made from
histologic examination of the post-surgical specimen which showed
a biphasic lesion consisting of odontogenic epithelium with foci of
crowded outer ameloblast-like cells and inner stellate cells with foci
of hyperchromatic, vacuolated nuclei, spindle cells, clear cell
change, squamous metaplasia, keratin peals, necrosis and mitoses.
The stroma consists of loose fibrovascular connective tissue and
there was a covering hyperplastic para-keratinized squamous
epithelium. No radiotherapy or chemotherapy was performed. The
patient was followed up for 18 months without evidence of
recurrence or metastasis to distant sites.
CONCLUSION: This study reports a rare case of odontogenic
carcinoma in a Nigerian female diagnosed as CCAC, which
presented histologically with biphasic component that mimics AC
and COCC but a biologically less aggressive lesion. The findings of
this study agree with previous reports which describe CCAC as a
unique entity.
KEY WORDS: Clear cell tumour, Ameloblastic carcinoma,
Odontogenic carcinoma.
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tooth mobility. It has been reported with local
recurrences and metastasis to distant sites such
as lung, liver, and brain18. Rarely, ameloblastic
carcinoma presents with clear cell changes,
which some author preferably designate as clear
cell ameloblastic carcinoma or clear variant of
ameloblastic carcinoma. 19 Whereas, CCOC is
characterised histologically predominantly of
clear cells with or without polygonal or
ameloblast-like
cells
with
eosinophilic
2
cytoplasm .

INTRODUCTION
The term “clear cell ameloblastic carcinoma”
(CCAC) was loosely used to describe clear cell
ameloblastoma (CCAM) due to its metastatic
potential in 2003,1 but it is unclear if CCAC is
accepted universally. Also, CCAC was used to
describe the ameloblastomatous pattern of clear
cell odontogenic carcinoma (CCOC) in 19852.
CCOC is a rare malignant odontogenic tumour 3.
Other reported malignant odontogenic tumours
are ameloblastic carcinoma (AC) and
ameloblastic sarcoma (AS) 3. Malignant
odontogenic tumours are rare and represent up to
6.1% of all odontogenic tumours 4. The
incidence of malignant odontogenic tumours
which vary worldwide, have been reported with
a higher frequencies in Africans and Asians than
in Americans and Europeans 4

This is report of a rare malignant odontogenic
tumour diagnosed as clear cell ameloblastic
carcinoma with a dual histomorphologic feature
of clear cell odontogenic carcinoma (CCOC)
and ameloblastic carcinoma. To the best of our
knowledge, this is the first reported case of clear
ameloblastic carcinoma (CCAC) among
Nigerians.

Clear cell odontogenic tumour (CCOT) and
clear cell ameloblastoma (CCAM) were first
reported by Hansen et al2 and Waldron et al5
respectively in 1984. Due to both lesions having
similar biologic behaviour (local aggressiveness,
recurrent and metastatic potential), these lesions
were synonymously termed clear cell
odontogenic carcinoma (CCOC). The precise
relationship between both lesions however
remains controversial. Some investigators1,7
support Waldron’s assertion which suggests that
CCOC and CCAM may represent entities along
a single histopathologic spectrum (rather than
separate entities)
making both low-grade
carcinomas. Other researchers disagree with
Waldron’s hypothesis and suggest that CCOC
should be separated from CCAM8,9.

CASE REPORT
A 53-year-old female presented at the Oral and
Maxillofacial Surgery Clinic, University of
Benin Teaching Hospital (UBTH), Benin City,
for evaluation of a painless fast growing
swelling of the anterior mandible of 7 months
duration. There was associated history of
toothache and tooth mobility prior to
presentation. Her medical condition at time of
dental
examination
was
regarded
as
noncontributory to her dental condition.
Intraoral examination revealed a cauliflower-like
sessile exophytic growth that involved both
lower alveolus and floor of her mouth, extending
from the mandibular left central incisors (41) to
the right first molar (36). The surface of the
lesion appeared both irregular and proliferative.
On palpation, the swelling was non-tender, with
indurated base. Superiorly, the exophytic growth
was soft to firm in consistency and there was an
obvious lingual expansion of the mandible
(Figure 1). The right lateral incisor was missing
(31) and the right central incisor (41), canine
(43), first (44) and second premolars (45) were
mobile. The right canine (43), first (44) and
second premolars (45) were displaced labially.
Regional lymph nodes were not palpable, and

Ameloblastic carcinoma is a tumour that
histologically
presents
with
malignant
transformation of ameloblastomatous cells with
or without metastasis.10 It was initially reported
as a rare malignant odontogenic neoplasm that
can arise either as a de novo lesion or from preexisting ameloblastoma11. However, a recent
report in a Nigerian population12 suggests that it
is the commonest malignant odontogenic
tumours. It is a locally aggressive and
destructive tumour that presents with rapid
growth (with or without pain), paraesthesia, and
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neuronal sensation was intact. General physical
examination, posterio-anterior (PA) chest
radiograph and abdominal ultrasonography
(USG) showed no metastasis. Cervicofacial
Computed Tomography (CT) however revealed
an
expansile,
non-corticated
unilocular
radiolucency with scalloped margins (Figure 2).

change. There were few mitotic figures observed
within the central cells. Also present were few
blood vessels and foci of chronic inflammatory
cell infiltrations within the stroma (Figure 3a
and b). A pre-operative diagnosis of clear cell
odontogenic carcinoma was made.

Figure 3a: Pre-operative photomicrograph of
CCOC showing lobules of clear cells separated by
hyalinized stroma (H&E x 100)

Figure 1. Preoperative photograph showing a
lingual papiliferous swelling

Figure 3b. Pre-operative photomicrograph of
CCOC showing lobules of clear cells with distinct
cellular outline, hyperchromatic nuclei, mitotic
figures and separated by hyalinized stroma (H&E
x 400)

Figure 2. CT scan showing irregular margins,
marked bone destruction of the mandible

Incisional biopsy revealed hyperplastic stratified
squamous epithelium overlying a fibrous
connective tissue containing proliferating islands
and trabeculae of odontogenic epithelial cells.
The odontogenic epithelial cells consist of
peripheral columnar/ cuboidal hyperchromatic
cells (which show reverse nuclear polarity) and
central loose stellate cells with foci of clear cell

Under general endotracheal anaesthesia, the
lesion was resected without continuity defect by
preserving the basal bone with 1-cm tumour-free
margin (Figures 4). The post-operative course
was uneventful. There was no evidence of
recurrence or metastasis 18 months after surgery
(Figure 5).
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The intervening stroma consisted of loose
fibrous connective tissue, with a few blood
vessels. There was a covering hyperplastic parakeratinized squamous epithelium. A definite
diagnosis consistent with clear cell ameloblastic
carcinoma (ameloblastic carcinoma with clear
cell change). Confirmatory diagnoses with
special staining or immunohistochemical
staining were not done (Figure 6a and b).

Figure 4. Post-surgical specimen showing
resection with preservation of the marginal bone

a

Figure 5. Postoperative photograph at 18 months
follow up visit.

b

Histological examination of excisional biopsy
specimen revealed features which were
inconsistent with those of incisional biopsy.
Excisional biopsy histological examination
revealed islands, sheets and strands of
odontogenic epithelium with outer palisaded
ameloblast-like cells and inner stellate cells.
There were foci showing crowding of the outer
cells, and central hyperchromatic and vacuolated
cells, spindle cells, clear cells, squamous
metaplasia, keratin peals, necrosis and mitoses.

Figure 6a and b. Post-operative photomicrograph
showing islands of clear cells (a) [x 40], with
central area of squamous metaplasia and keratin
pearls, and peripheral ameloblast-like cells
(b)[x100] and intervening fibrous connective tissue
stroma. (H & E)

DISCUSSION
The rarity and varied clinical course of
odontogenic carcinomas has resulted in
considerable confusion as evidenced by several
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changes in terminologies and nosology over the
years20. AC is reported to be more common
among the Caucasians unlike COCC which has
been reported to occur more among Africans.21
AC is predominant in males while COCC shows
female predilection. 22. The present case of
CCAC was reported in a Nigerian female
patient. The reported peak ages for AC23 and
COCC24 are 33.3 and 60 years respectively,
which were in contrast with the 53 years
observed in this present case of CCAC.
However, Braunshtein et al, 1 reported a mean
age of 44 years and male predilection for CCAC
(a term used to describe clear cell
ameloblastoma/CCAM).

present case revealed an anterior mandibular
unilocular radiolucent lesion with displacement
of associated teeth, suggesting that CCAC (also
referred to as CCAM 1) may be less biologically
aggressive than CCOC and AC.
Histologically, CCOC is characterised by sheets
and nests of clear cells (monophasic pattern)
with or without eosinophilic polygonal or
ameloblast-like cells 1,2. The preoperative
histopathologic features in this case report were
predominantly those of clear cells (monophasic
pattern). A biphasic pattern which is the most
common histologic pattern comprise of clear
cells admixed with cells containing eosinophilic
cytoplasm. The third variant of CCOC is the
ameloblastomatous pattern with ameloblast-like
cells and clear cells, which is similar to the
pattern observed in the excisional biopsy of the
patient in this study. This pattern of CCOC was
designated as clear cell ameloblastic carcinoma
by Waldron et al. 5 Whereas, AC exhibit
malignant histological features such as cellular
pleomorphism,
mitosis,
focal
necrosis,
perineural
invasion
and
nuclear
hyperchromatism4. It consists of two subtypes;
the primary and secondary. The primary type
demonstrates malignancy in the primary tumour
with characteristic of ameloblastoma and
cytologic atypia. The secondary type consists of
malignant changes, which originate in a
previously existing ameloblastoma, regardless of
the presence or absence of metastasis. 6,30

Most cases of AC occur in the mandible with
predilection for posterior portion. Swelling and
pain are the most common clinical features
followed by ulceration, rapid growth and
trismus. Other clinical features of AC include
teeth mobility, cortical plate perforation,
paraesthesia, trismus and dysphonia25. Whereas,
COCC frequently presents as painless slow
growing lesion of several months or years with
predilection for the anterior region8. Bleeding,
paraesthesia of lower lip, trismus, proptosis, and
non-healing ulcer are rare 10, 18. Many clinical
features for CCOC were similarly observed both
in the present case of CCAC and the cases of
CCAC (CCAM) reported by Braunshtein et al. 1
However, this case reported did not present with
paraesthesia of lower lip, trismus, proptosis, and
ulceration which are the clinical symptoms often
observed in patients with AC.

Furthermore, some studies 19,30 have reported
AC with clear cell changes which some authors
have designated as clear cell variant of
ameloblastic
carcinoma
or
clear
cell
ameloblastic carcinoma.19 Based on histological
features CCAC may be used to describe
CCAM, 1 ameloblastomatous pattern of CCOC5
or clear cell variant of AC.19,28 Clear cells are
glycogen-rich cells which can be demonstrated
in CCOC, CCAC (CCAM) and AC by positive
PAS reaction.28 However, 40% expression of
immunohistochemical staining with Ki-67 has
been reported in CCAC.28 Also, a study by
Yoon et al.31 reported a significant expression of
cytokeratin
18,
parenchymal
matrix

Radiographically, COCC has a varied
presentation. It presents as ill-defined unilocular
or multilocular radiolucent mass with irregular
margins often associated with root resorption
and cortical bone perforation. It has also been
reported on rare occasions to present as a mixed
radiolucent-radiopaque lesion. 1,27 Imaging of
AC usually appears as a multilocular radiolucent
lesion with ill-defined margins and cortical plate
expansion.19 Imaging of CCAM (CCAC) shows
anterior mandibular radiolucent lesion with illdefined margin and displacement of associated
teeth.28,29 Similarly, the CT examination of the
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metalloproteinases-2 (MMP-2), stromal MMP-9
and Ki-67 in AC, which differentiates AC from
ameloblastoma. This present study suggests that
CCAC shares similar histological features with
CCOC and AC but CCAC may be a distinct
entity based on their less biologically aggressive
behaviour (clinicoradiological features).
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