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Clear cell variant of calcifying 
epithelial odontogenic tumor:  

an unusual case report

Abstract:
The calcifying epithelial odontogenic tumor (CEOT), also known as Pindborg tumor, is a rare odontogenic neoplasm originating 
from epithelial tissue. The presence of clear cells within CEOT is an unusual finding, indicating a variant with distinctive 
histopathological features and possible clinical implications. This study presents a case report of a clear cell variant of CEOT in 
a 36-year-old male patient with painless swelling in the anterior mandible. The occurrence of clear cells in CEOT is uncommon 
and may mimic other clear cell tumors. Therefore, the identification of amyloid-like deposits and calcifications is essential in 
confirming the diagnosis of clear cell variant of CEOT.

Keywords: Calcifying epithelial odontogenic tumor; Clear cell; Mandible; Pindborg tumor.

INTRODUCTION

Calcifying epithelial odontogenic tumor (CEOT) 
or Pindborg tumor is a rare benign odontogenic 
tumor first described by Pindborg in 19551. CEOT 
accounts for less than 1% of  all odontogenic tumors 
and typically arises in the 
posterior mandible. The 
lesion is frequently seen 
in patients in the third and 
fourth decades with no sex 
predilection2. The radio-
graphic characteristics of  
CEOT range from unilocu-
lar and well-defined lesions 
to diffuse and multilocular. 
CEOT may also be associ-
ated with impacted or unerupted teeth3.

Microscopically, CEOT comprises sheets, nests 
or cords of  polyhedral epithelial cells with abundant 
eosinophilic cytoplasm and distinct intercellular bridges. 
Concentric ring of  basophilic calcifications and deposits 

of  amorphous lightly eosinophilic amyloid are often 
found. A rare clear cell variant of  calcifying epithelial 
odontogenic tumor (CCCEOT) exhibits a significant 
number of  epithelial cells appear clear, due to the accu-
mulation of  glycogen or other intracellular substances. 
These clear cells can be focal or scattered throughout 

the tumor4. 
C C C E O T  h a s 

variable clinical behav-
ior and may present a 
higher recurrence rate 
and aggressiveness than 
conventional CEOT4,5. 
Additionally, CCCEOT is 
challenging to diagnose 
because it resembles other 
clear cell odontogenic tu-

mors, salivary gland tumors, and metastatic tumors3,6. 
The etiology of  CCCEOT remains unclear, with limited 
cases reported in the literature. We present an additional 
case of  CCCEOT highlighting its clinical presentation, 
radiologic and histopathologic characteristics.

Statement of  Clinical Significance
Clear cell variant of  calcifying epithelial odontogenic 
tumor (CCCEOT) demonstrates demographic features 
and behavior similar to conventional calcifying 
epithelial odontogenic tumor. CCCEOT should be 
differentiated from other clear cell tumors, such as 
clear cell odontogenic carcinoma, mucoepidermoid 
carcinoma, acinic cell carcinoma, and metastatic renal 
cell carcinoma.
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CASE REPORT

A 36-year-old white male patient was referred to 
a private dental service complaining of  an increase in 
the size of  the mandible. Intraoral examination revealed 
an asymptomatic increase in the lingual surface of  the 
anterior mandible, between teeth 32 and 33. The lesion 
was covered by normal-colored mucosa and presented 
a slight central ulceration (Figure 1A). In addition, the 
patient also had orthodontic retention between teeth 
33 and 43. Pulp vitality tests were performed showing 
positive responses. A cold stimulus was applied to the 
teeth associated with the lesion to assess reaction time 
and intensity of  sensation. The tomographic examina-
tion showed a mixed lesion, measuring 1.0 x 0.7 cm in 
size and causing slight divergence of  the roots of  the 
involved teeth (Figure 1B-C). The diagnostic hypotheses 
were cemento-osseous dysplasia and cemento-ossifying 
fibroma. An incisional biopsy was performed under 
local anesthesia and microscopic examination revealed 
a neoplasm of  odontogenic origin characterized by the 
proliferation of  nests, islands, and cords of  polygonal 
and cubic epithelial cells, with relatively abundant and 
well-defined eosinophilic cytoplasm and prominent 

intercellular bridges. The nuclei of  the tumor cells 
were central and round, exhibiting varying degrees of  
chromatin condensation, as well as mild pleomorphism. 
A common feature was the presence of  the tumor cells 
exhibiting clear cytoplasm, resulting in a vacuolated 
appearance. Mitotic activity was inconspicuous. Multiple 
foci of  dystrophic calcification, occasionally exhibiting 
concentric internal lamellae, were tangential to the 
neoplastic cells (Figure 2). Irregular deposits of  amor-
phous eosinophilic material consistent with amyloid were 
confirmed after Congo red staining and apple-green 
birefringence under polarized microscopy (Figure 3). 
Matrix deposits of  eosinophilic material consistent 
with dentinoid or dysplastic dentin were also identified. 
The histopathological diagnosis of  CCCEOT was made. 

The surgical procedure was performed under local 
anesthesia. A lingual incision was made from the lower 
left canine to the lower right central incisor and a muco-
periosteal flap was reflected. A rigorous curettage of  the 
lesion was performed with surgical drills and curettes 
followed by saline irrigation. Initially, postoperative 
healing was uneventful, and the patient’s pain symptoms 
were effectively controlled by analgesics and nonsteroi-
dal anti-inflammatory drugs. Microscopic examination 

Figure 1. A: Clinical aspect of a sessile and normochromic nodule in the lingual surface of the anterior mandible with a slight central ulceration. B, C: Panoramic 
and axial CT sections showing a mixed lesion causing divergence of the roots of the involved teeth.

Figure 2. A: Microscopic examination showing nests and cords of polygonal and clear cells associated with foci of dystrophic calcification and matrix consistent 
with dentinoid or dysplastic dentin (hematoxylin and eosin, original magnification x400). B, C: Tumor cells revealing well-defined borders, prominent intercel-
lular bridges, occasional vacuolated nucleoli, and nuclear pleomorphism (hematoxylin and eosin, original magnification x400 and x1000). 
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of  the specimen confirmed the diagnosis of  CCCEOT. 
The patient has been monitored with semiannual clin-
ical and radiographic examinations. After 18 months 
of  follow-up, no evidence of  recurrence was observed.   

DISCUSSION

CCCEOT is rare and its pathogenesis remains 
controversial. It is presumed that CEOT develops from 
the remnants of  the dental lamina, oral epithelium or 
the reduced enamel epithelium7. The expression of  pro-
teins such as cytokeratins and enamel proteins supports 
the tumor’s odontogenic origin. Studies have identified 
multiple genetic alterations, including mutations in 
PTCH1, CDKN2A and PTEN genes, which are impli-
cated in CEOT8-10. 

While a certain amount of  clear cells is not un-
usual in various types of  odontogenic and non-odonto-
genic tumors, Hicks et al.11 proposed that the presence 
of  clear cells in CEOT may be linked to more aggres-
sive behavior and a higher recurrence rate than other 
variants of  CEOT. However, another study2 reported 
that CCCEOT shares demographic characteristics and 
behavior similar to those of  CEOT, indicating that the 
presence of  clear cells holds minimal clinical relevance 
and does not justify classifying this histological variant 
as a separate category.

The presence of  both radiopaque and radiolu-
cent areas is recognized as a classic pattern for CEOT, 
resembling “driven snow”. CEOT can be unilocular or 
multilocular and is often associated with an impacted or 
unerupted tooth3,6. However, variations in radiodensity 
may occur depending on the amount of  mineralized 

material12. Occasional opacities influence the radio-
graphic presentation and, therefore, the diagnostic in-
terpretation of  the tumor. In the present case, the mixed 
radiographic appearance associated with the anatomical 
location favored a clinical suspicion of  fibro-osseous 
lesion such as cemento-osseous dysplasia and cemen-
to-ossifying fibroma. However, radiographically, cemen-
to-ossifying fibroma is usually spherical to egg-shaped 
and equally expands the cortices13, whereas cemento-os-
seous dysplasia demonstrates variable radiolucency and 
radiopacity depending on the stage of  maturation of  the 
lesion and rarely causes tooth displacement14.

Histopathological criteria play a crucial role in the 
diagnosis of  CEOT. Typical characteristics of  CEOT 
include sheets and clusters of  polyhedral epithelial cells 
with clear or eosinophilic cytoplasm. These cells display 
well-defined borders, prominent intercellular bridges, 
occasional vacuolated nucleoli, and nuclear pleomor-
phism. Additionally, minimal mitotic activity, concentric 
Liesegang ring calcifications, and deposits resembling 
amyloid material are observed13,15,16. The presence of  
Liesegang ring calcification and amyloid-like deposits 
are among the most distinguishing features of  CEOT17.

CCCEOT must be distinguished from other clear 
cell tumors such as clear-cell odontogenic carcinoma, 
mucoepidermoid carcinoma, acinic cell carcinoma and 
metastatic renal cell carcinoma4,18. Immunohistochemical 
reactions contribute to the differentiation of  these tu-
mors. Clear-cell odontogenic carcinoma mainly express-
es CK-7, 8, 14, 18 and 1919. Regarding mucoepidermoid 
carcinoma, immunoreactivity is positive for CK-6, 7, 8, 
14, 18 and 193. Acinic cell carcinoma generally shows 
strong expression for DOG1 and SOX-1020. Metastatic 

Figure 3. A, B: Irregular deposits of amorphous eosinophilic material compatible with amyloid were confirmed after Congo red staining and apple-green bire-
fringence under polarized microscopy (Congo stain, original magnification x100). 
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renal cell carcinoma expresses CD10 and PAX-821. 
However, in our case, the distinctive histological char-
acteristics, including amyloid presence and dysplastic 
dentin formation, allowed for the exclusion of  these 
other tumors. Amyloid is detected by the increased 
optical anisotropy after Congo red binding displaying a 
birefringent apple-green color under polarized light mi-
croscopy. This method is commonly used in histopathol-
ogy laboratories because it is simple and cost-effective3,6. 

CEOT may present a locally aggressive behavior. 
Management and treatment of  CEOT generally involve 
surgical excision as the primary approach. The specific 
type of  surgery and post-surgical care vary depending 
on factors such as the tumor’s location, size and growth 
pattern2. Curettage has been associated with a higher 
recurrence22. CEOTs may require a marginal or seg-
mental resection mainly for lesions located in the pos-
terior region of  the maxilla. For CCCEOT, establishing 
definitive treatment guidelines is challenging due to the 
limited number of  reported cases. The present case was 
treated with conservative excision and the patient has 
remained under clinical and radiographic follow-up for 
18 months without evidence of  recurrence.

CONCLUSION

The presence of  clear cells in CEOT is relative-
ly rare and can make diagnosis challenging, as it may 
resemble other clear cell neoplasms. However, the com-
bination of  clear cells with amyloid-like deposits and 
calcifications helps confirm the diagnosis of  CCCEOT. 
Continued documentation of  cases and molecular studies 
are essential to improve our understanding of  this entity 
and guide treatment protocols.
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