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ABSTRACT

Clear cell odontogenic carcinoma (CCOC) is a rare odontogenic tumor with predominance in the
posterior mandible, usually occurring in the fifth to seventh decades of life, and being found more
commonly in females. It is a potentially aggressive tumour, capable of recurring frequently, locally
invasive, and with distant metastases. Here we report a case of clear cell odontogenic carcinoma
of maxilla in a 70 years old female, with a tumor mass on right side of the palate in the premolar -
molar region. Microscopically, biphasic population of cells with characteristic polygonal, clear cells,
hyperchromatic and basaloid cells with eosinophillic cytoplasm were seen. There was positive
immunoreactivity with markers Ki67 and cytokeratin CK19. The significance of histochemical and
immunohistochemical resources in the correct diagnosis of CCOC is presented.
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1. INTRODUCTION

Clear cell odontogenic carcinoma (CCOC) is a
rare aggressive jaw tumor with female
predilection that was first described by Hansen et
al in 1985. Its occurrence is most frequent in the
posterior mandible [1].

Initially it was called as clear cell odontogenic
tumor or clear cell ameloblastoma considering its
locally destructive nature. In 1992, World Health
Organization (WHO), classified CCOC as benign
neoplasm with a capacity for locally invasive
growth, and was considered more aggressive
than ameloblastoma [1,2].

In 2005 WHO revised the classification of
odontogenic tumours, and considered CCOC as
a malignant tumor, because CCOC behaves as
an infiltrative neoplasm with a marked tendency
for local recurrence, regional lymph node
metastasis, and distal metastasis, primarily to the
lung [2].

Histologically, CCOC was defined as “a benign
but locally invasive neoplasm originating from
odontogenic epithelium and characterized by
sheets, cords and islands of monomorphic, round
to oval vacuolated and clear cells” [3]. Under
higher magnification, biphasic population of cells
characterized by polygonal, clear cells and hyper
chromatic, basaloid cells with eosinophillic
cytoplasm were seen. Occasionally, these two
cell population coexists in a tumor nest, creating
a glomeruloid appearance. The islands are
separated by zones of a mature, fibrous and
partly hyalinised connective tissue stroma [3].
Cellular pleomorphism and mitotic activity are
rarely seen.

Tumour cells of CCOC exhibit prominent
diastase-digested PAS positive granules. PAS
positive granules show, intracytoplasmic
glycogen deposition [4]. They are
immunoreactive for cytokeratin 8 and cytokeratin
19, Ki-67, EMA, CEA and nonreactive for S-100
protein, glial fibrillary acidic protein, involucrin,
vimentin, and smooth muscle actin [5].

2. CASE REPORT

A 70 years old female reported to the
Department of Oral and Maxillofacial Pathology,
Rajiv Gandhi College of Dental Sciences and
Hospital, Bangalore with a history of pain present
for one month in the upper right maxilla and
palate. Her medical history was unremarkable.

On inspection there was a 3x3 cm, well defined
swelling seen over the right posterior maxillary
alveolar ridge and palate with an area of central
ulceration (Fig. 1).

Fig. 1. Intra-oral view shows swelling on
palate with ulcerated surface

On palpation, the findings on inspection were
confirmed, the swelling was tender and soft to
firm in consistency extending bucally upto the
vestibule and palatally just lateral to the midline.
Bilaterally, cervical lymph nodes were not
palpable. The panaromic radiograph revealed a
well delineated, unilocular radiolucent lesion
extending from the maxillary right first premolar
to first molar [Fig. 2]. With provisional diagnosis
of a odontogenic tumor, an incisional biopsy was
performed under local anaesthesia.

Fig. 2. Panaromic radiograph showing ill
defined radiolucency from maxillary premolar

to molar region

Histological sections stained with H&E [under 4x]
revealed sheets and islands of polygonal to
round clear cells with eccentric nuclei, separated
by fibrous connective tissue septa (Fig. 3).

Under higher magnification, biphasic population
of cells with characteristic polygonal, clear cells
and hyperchromatic, basaloid cells with
eosinophillic cytoplasm were seen. Minimal
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nuclear pleomorphism was present with rare
mitotic figures.

Cytoplasm of the clear cell was Periodic Acid
Schiff positive, indicating intracytoplasmic
glycogen deposition. Mucicarmine gave a
negative result [Fig. 4].

Tumor cells were immunoreactive for CK-19 and
Ki-67 [Fig. 5], which showed a strong relation to
a  homogenous pattern of immunoreactivity.

A final diagnosis of Clear Cell Odontogenic
Carcinoma was made.

Fig. 3. H & E stained section (a) under 10x showing numerous polygonal cells and fibrous
connective tissue septa (b) under 40x showing clear cells with eccentric nucleus

Fig. 4. (a) Shows PAS positive clear cells containing glycogen (b) mucicarmine test showing
negative result

Fig. 5. (a) CK-19 (b) Ki-67 shows positive immunoreactivity towards tumor cells
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3. DISCUSSION

The term clear cell odontogenic tumor was
coined by Hansen et al. [2]. Clear cell
odontogenic carcinoma (CCOC) is a rare
neoplasm with only few cases reported in the
literarure [6]. Clear cell lesions in the head and
neck region have a wide range of differential
diagnosis that includes odontogenic tumors such
as ameloblastoma, calcifying epithelial
odontogenic tumor, odontogenic carcinoma, and
salivary gland tumors like mucoepidermoid
carcinoma or hyalinizing clear cell carcinoma.
Also included are intraosseous melanocytic
tumors, and metastatic tumors from kidney,
thyroid, and prostate [2].

In 2005, WHO classified CCOC as malignant
tumors characterised by sheets and islands of
vacuolated and clear cells. Its local aggressive
growth, frequent recurrence, and occasional
metastasis are reported in several cases. CCOC
primarily affects females. The majority of cases
have been diagnosed in patients older than 40
years. The peak incidence is 5th to 7th decades
(mean age 56.5 years: Range 17-89 years) [2].

According to the literature, 73 cases of CCOC
have been reported, 57 cases (77.0%) involving
the mandible and 17 cases (23%) in the maxilla.
The posterior region of jaws is the more frequent
site for CCOC in comparison to the anterior
region (48% vs 30%). Thus, the mandible is
more commonly affected than the maxilla. CCOC
of the maxilla as reported here is quite rare [2].

The clinical presentation of CCOC has been
reported to present as a painless swelling. Pain
and regional tooth mobility are only occasionally
present. Radiologically, these tumors exhibit a
radiolucent lesion with irregular margins and
associated with root resorption [6].

Histologically, 3 patterns have emerged [6]

1) Most common is a biphasic pattern
characterized by nests of clear cells
intermixed with smaller islands of
polygonal cells and eosinophillic
cytoplasm;

2) Epithelial islands exclusively composed of
clear cells;

3) Least common is clear cell nesst with an
ameloblastomatous pattern.

Glycogen storage is common in these tumors
and immunoreactivity for cytokeratins (CK 8, 13
& 19) has been reported. Occasionally EMA, S-

100 protein and antiameloblastoma antigen are
present. PAS is strongly positive with these
tumor cells [7,8]. The present study confirmed
immunohistochemical expression of CK-19 and
Ki-67.

3.1 Features Suggestive for Differential
Diagnosis- Absence of amyloid deposition and

calcification in stroma  to rule out clear cell
variant of  CEOT- Lack of intermediate cells, squamous
differentiation and mucin production to
exclude mucoepidermoid carcinoma- Primary intraosseous localization and
absence of salivary gland or mucosal
swelling for differentiation with hyalinised
clear cell carcinoma of salivary gland

Mucicarmine staining in the present case showed
negative results and thus the salivary gland
tumors were ruled out. The histopathology
showing biphasic pattern of cells and separation
of islands by mature fibrous stroma confirmed
the diagnosis of CCOC. Several authors have
noticed an occurrence of hyalinised or partly
hyalinised stroma separating the neoplastic
islands. A clear cell component can be expected
in odontogenic tumors, as they arise from dental
lamina [9].

Treatment of this tumor includes aggressive
complete exicision, curettage or enucleation, or
surgical resection with or without lymph node
dissection. Recurrence rate for this tumor is
reported to be about 55% after resection [10].
Adjuvant radiation therapy or chemotherapy may
be beneficial in patients with soft tissue or
perineural invasion.

4. CONCLUSION

CCOC is a rare odontogenic tumor and very few
cases have been reported in the literature.
Differentiation from other clear cell lesions is very
important. Further studies on clinical, histological
and immunohistochemical properties of this
tumor need to be considered. Also, due to its
aggressive nature long term follow up is
mandatory.
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