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abstract 

Calcifying epithelial odontogenic tumor (CEOT) is a rare 
benign odontogenic neoplasm of the jaws. Although 
clear cells have been reported in approximately 8% of 
cases of CEOT, the exact nature of these cells in clear 
cell calcifying epithelial odontogenic tumor (CCEOT) has 
not been elucidated. Presence of clear cells in CEOT may 
confer a more aggressive behavior to the lesion and a 

tendency for recurrence and metastatic spread. We report 
of a case of CCEOT in a 63 year old female patient which 
was first treated with enucleation; however recurrence 
prompted a segmental resection along with coronoid and 
condyle. 
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introduction
Calcifying epithelial odontogenic tumor (CEOT) was 

first designated as a distinct disease entity in 1955 by 
Pindborg.1 It is a rare benign odontogenic lesion that 
accounts for less than 1% of all odontogenic tumors.1 
Intraosseous (central) and extraosseous (peripheral) are 
two clinico-topographic variants.1 Abrams and Howell 
in 1967 described the first case of CEOT composed 
largely of clear cells.2 Since then, the prevalence of the 
clear cell component in CEOTs has been reported mainly 
through single cases and its prognostic importan¬ce 
is still debatable.1,3-8 We present a case of clear cell 
variant of CEOT (CCEOT) affecting the mandible and 
a literature review on its clinical, histo-pathological, 
immunohistochemical, therapeutic and prognostic 
aspects. 

Case report
A 63-year-old female reported to the department 

for evaluation of a painless swelling between the left 
preauricular region and left angle region, which had 
been growing slowly for 2 years. Her medical history was 
unremarkable. Physical examination revealed a 4×5 cm 
firm, non-tender mass fixed to the left preauricular and left 
angle region. Intraoral examination showed a proliferative 
mass with defined margins along with perforation distal 
to 38 (Figure 1). A panoramic radiograph revealed a well-
defined unilocular radiolucency with corticated margins 

figure 1. Proliferative mass with defined margins along 
with perforation in left retromolar region.

of about 3.5×3 cm in the left ramus region distal to 38 
(Figure 2). An intact lamina dura with 38 was found. PA 
view of the mandible revealed buccolingual expansion in 
left posterior region, more marked on lingual aspect. The 
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differential diagnosis included keratocystic odontogenic 
tumor, ameloblastoma, ameloblastic fibroma, glandular 
odontogenic cyst, and CEOT. Under LA an incisional 
biopsy was taken. Histopathological examination revealed 
lesional tissue composed of odontogenic epithelium in 
the form of small and large islands, sheets and strands. 
The odontogenic epithelial cells were closely packed, 
polyhedral with distinct cell border. These epithelial 
cells showed round to oval hyperchromatic nuclei with 
prominent intercellular bridges. Almost all islands showed 
clear cells with eccentric nuclei (Figure 3). The presence 
of apple-green birefringent/Congo red-positive material 
between tumor islands (amyloid like material), absence 
of PAS-positive intracellular deposition, lack of mitotic 
figures, and low Ki67 index confirmed the diagnosis of 
CCEOT. Considering the site, size, age and health status 
of the patient enucleation of the lesion was done. Post 
operative status of the patient was uneventful. After 

3 years the patient again visited the department with 
a complaint of intraoral swelling in the same region. 
Intraoral examination revealed well defined soft tissue 
growth in the same region which was non tender on 
palpation (Figure 4). Radiographic examination revealed 
a well-defined unilocular radiolucency with corticated 
borders of about 3.2× 3 cm in the left ascending ramus 
region. However the lesion has moved superiorly with 
the superior margin reaching sigmoid notch (Figure 5). 
A CT scan revealed a well-defined, expansile, smoothly 
lobulated, mildly enhancing, heterogenous, predominantly 

Figure	 2.	 Well	 defined	 unilocular	 radiolucency	 with	
corticated borders of about 3.5×3 cm in the left ramus 
region distal to 38.

figure 3. Microscopic features of the CCeOT showing 
closely packed polyhedral epithelial cells in form of small 
and large islands. Clear cells with eccentric nuclei is 
revealed in almost all islands (hematoxylin- eosin stain, 
original magnification ×400).

figure 4. recurrent well defined intraoral proliferative 
mass in the same region.

figure 5. OPG revealing well defined unilocular 
radiolucency in left ascending ramus region. The lesion 
has moved superiorly with upper border reaching sigmoid 
notch (arrow).
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hyperdense lesion measuring approximately 3×2.5×3.5 
cm in transverse, antero-posterior & craniocaudal region 
in the left mandibular ramus extending to the left masticator 
space. Laterally the lesion has caused destruction of 
upper 2.1cm of mandibular ramus with erosion involving 
outer border. The features and extensions suggested 
benign neoplastic etiology. An incisional biopsy revealed 
recurrence of CCEOT. Under GA and with all antiseptic 
measures segmental resection along with condyle and 
coronoid was carried out (Figure 6). The patient is under 
regular follow up.

discussion
Clinically CEOT occurs as slow-growing asymptomatic 

swelling in the posterior mandible and is most frequently 
found in patients between 30 and 50 years of age, with 
no sex predilection.1 Radiographically, it presents as a 
unilocular or multilocular radiolucency with occasional 
opacities that gradually increase in size.3 It is usually 
associated with impacted tooth and dental resorption.3 
The clinical and radiological profile of patients with clear 
cell-rich CEOT is similar to those with conventional 
CEOT.3-8 The current case exhibited complete unilocular 
radiolucency without radiopaque foci, leading us to 
consider other odontogenic cysts and tumors in the 
differential diagnosis.

There are currently 29 reported cases (including the 
present one) of CCEOT in the English-language literature 
(Table 1). Of these 29 cases, 19 were central and 10 
peripheral lesions. The male: female ratio was 1:1.7 for 
the central and 1:1 for the peripheral lesions. Overall ages 

ranged from 14 to 70 years with a mean age of 43.1 years. 
The mean age for the intraosseous CCEOT is, however, 
considerably higher (45.8 years) than for the extraosseous 
variant (33.6 years).The surgical management modalities 
in the 29 cases were as follows: complete or partial 
resection in 6 patients (20.7%), excision in 15 (51.7%), 
enucleation in 6 (20.7%), and curettage in 2 (6.9%). The 
follow-up ranged from 4 months to 13 years (mean, 3.6 
years), and it was not available in 3 cases. Recurrence 
was reported in 4 cases of central CCEOT (13.8%); in 2 
cases after curettage, in 1 case after partial resection 
and in 1 after enucleation. None of the peripheral lesions 
recurred.

Microscopically, CEOT is characterized by variable 
amounts of epithelial, amyloid, and calcifying 
compo¬nents.9 CEOT is typically composed by 
eosinophi¬lic cells with pleomorphic nuclei, regular 
borders and prominent intercellular ridges. The cells 
may show clear appearance due to intracytoplasmic 
accumulation of glyco¬gen.6-8,10 Variable amounts of 
Congo red-positive amyloid material and irregular or 
regular concentric (Liesegang ring) calcified formation are 
present next to the epithelial cells.9

The microscopic differential diagnosis of CEOT 
pre¬dominantly composed by clear cells include central 
mucoepidermoid carcinoma, odontogenic tumors such 
as ameloblastoma, clear cell odontogenic carcinoma 
and metastatic malignancies originating from thyroid, 
kidney, and lung.6-8,10 The final diagnosis of clear cell 
pre¬dominant CEOT in the current case was established 
by the lack of any clini¬cal or radiographic evidence of 
malignancy, absence of microscopic ameloblastomatous 
differentiation, and the obvious presence of amyloid 
material and calcified deposits. 

Few studies have reported the immunohistochemical 
findings of clear cell variant of CEOT.5,7,9 Tu¬mor cells 
are immunopositive for different subtypes of cytokeratins 
(CKs), CK AE1/AE3, CK5, CK7, CK8, CK13, CK14, CK19, 
and negative for CK10 and CK20. CEOT with clear cells 
might also be positive for CD1a, CD138, and E-cadherin. 
They are negative for S-100, muscle specific actin, 
desmin and anti-human melanosome. 5, 7, 9, 10  

The presence of nume¬rous clear cells in CEOT has 
been largely recognized in the literature. Although some 
authors have claimed that clear cell predominant CEOT 
may show a more aggressive clini¬cal course with 
increased recurrence rate, the proper clinical relevance 
regarding its biological behavior re¬mains a matter of 
controversy.6-8,10 Hicks et al., suggested that the presence 
of clear cells in CCEOT may imply a more aggressive 
performance.11 Philipsen and Reichart considered that 
too few cases of CCEOT have been described to attain 

figure 6. resected surgical specimen showing tumor mass 
along with condyle and coronoid process of mandible.
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Table 1. reported cases of CCeOT * 
abbreviations: CCCeOT, clear-cell calcifying epithelial odontogenic tumor; fOd, free of disease; nr, not reported.
* 28 cases were reported in 25 articles.
†Present report.

a confirmative conclusion concerning the impact of the 
clear-cell population on the biologic activity of CCEOT.3 
Anavi et al suggested that there is evidence to support 
the classification of CCEOT as a distinct, more aggressive 
variant of CEOT but not as a separate entity.6 Rangel et al 
concluded that CCEOT is not locally aggressive because 
the cases reported have generally shown little evidence 
of aggressiveness even years after relatively conservative 
treatment. They observed that the cases of CCEOT recurred 
probably because of inadequate treatment.5 Sahni et 
al and Badrashetty et al concluded that the presence of 
clear cells accounts for the aggressive nature of the tumor 
and prevention of recurrence can be achieved by radical 
resection.12, 13

Today, the choice of surgical management of the CEOT 
depends on the site, size, patient age, health status, amount 
of bone destruction of the lesion and consideration of 
reconstruction methods following surgical procedure.12,14 
Treatment ranges from conservative to radical resection.15 
According to Nascimento et al and Rangel et al, bone 
margins, even healthy ones, should be obtained to reduce 
the chances of relapse.5,15 

However with the limited number of cases so far 
reported, recommendation of the most appropriate 
treatment is difficult. At present justification of more radical 
resection at the outset is difficult. The limited number of 
reported cases, wide variation in the aggressiveness of 
the primary surgery and limited follow up of many of the 
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reported cases makes firm recommendations for surgical 
management difficult.

Conclusion
To enhance our knowledge about this rare lesion and to 

confirm our findings more number of CCEOT cases should 
be reported. This atypical lesion still needs continual 
documentation in order to have more information 
regarding clinical, microscopic features or behavior and 
treatment. Also long follow up is always recommended. 

references
1. Chen CY, Wu CW, Wang WC, Lin LM, ChenYK. Clear-

cell variant of calcifying epithelial odontogenic tumor 
(Pindborg tumor) in the mandible. International Journal of 
Oral Science 2013; 5: 115–119.

2. Abrams AM, Howell FV. Calcifying epithelial odontogenic 
tumors: report of four cases. J Am Dent Assoc 1967; 74(6): 
1231–1240.

3. Philipsen HP, Reichart PA. Calcifying epithelial odontogenic 
tu¬mour: biological profile based on 181 cases from the 
literature. Oral Oncol. 2000; 36:17-26.

4. de Oliveira MG, Chaves AC, Visioli F, Rojas EU, Moure SP, 
Roma¬nini J, et al. Peripheral clear cell variant of calcifying 
epithelial odon¬togenic tumor affecting 2 sites: report of 
a case. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 
2009; 107:407-11.

5. Rangel AL, da Silva AA, Ito FA, Lopes MA, de Almeida 
OP, Vargas PA. Clear cell variant of calcifying epithelial 
odontogenic tumor: is it locally aggressive? J Oral 
Maxillofac Surg. 2009; 67:207-11.

6. Anavi Y, Kaplan I, Citir M, Calderon S. Clear-cell variant 
of cal¬cifying epithelial odontogenic tumor: clinical and 
radiographic cha¬racteristics. Oral Surg Oral Med Oral 
Pathol Oral Radiol Endod. 2003; 95:332-9.

7. Mesquita RA, Lotufo MA, Sugaya NN, De Araújo NS, De 
Araújo VC. Peripheral clear cell variant of calcifying 
epithelial odontogenic tumor: Report of a case and 
immunohistochemical investigation. Oral Surg Oral Med 
Oral Pathol Oral Radiol Endod. 2003; 95:198-204.

8. Kumamoto H, Sato I, Tateno H, Yokoyama J, Takahashi 
T, Ooya K. Clear cell variant of calcifying epithelial 
odontogenic tumor (CEOT) in the maxilla: report of a 
case with immunohistochemical and ultras¬tructural 
investigations. J Oral Pathol Med. 1999; 28:187-91.

9. Azevedo RS, Mosqueda-Taylor A, Carlos R, Cabral MG, 
Roma-ach MJ, de Almeida OP, et al. Calcifying epithelial 
odontogenic tu¬mor (CEOT): a clinicopathologic and 
immunohistochemical study and comparison with dental 
follicles containing CEOT-like areas. Oral Surg Oral Med 
Oral Pathol Oral Radiol. 2013; 116:759-68.

10. Afrogheh A, Schneider J, Mohamed N, Hille J. Calcifying 
epi¬thelial odontogenic tumour with clear langerhans 
cells: a novel va¬riant, report of a case and review of the 
literature. Head Neck Pathol. 2014; 8:214-9.

11. Hicks MJ, Flaitz CM, Wong ME, McDaniel RK, Cagle PT. 
Clear cell variant of calcifying epithelial odontogenic 
tumor: case report and review of the literature. Head Neck. 
1994; 16:272-7.

12. Sahni P, Nayak MT, Singhvi A, et al. Clear cell calcifying 
epithelial odontogenic (Pindborg) tumor involving the 
maxillary sinus: a case report and review of literature. J 
Oral Maxillofac Pathol. 2012; 16:454–9.

13. Badrashetty D, Rangaswamy S, Belgode N. Clear cell 
variant of calcifying epithelial odontogenic tumor of 
maxilla: Report of a rare case. J Oral Maxillofac Pathol. 
2013; 17(3): 479.

14. Habibi A, Saghravanian N, Zare R, Jafarzadeh H. Clear cell 
variant of extraosseous calcifying epithelial odontogenic 
tumor: a case report. J Oral Sci. 2009; 51:485-8.

15. Nascimento GJF, Pereira KMA, Nonaka CFW, Medeiros 
AMC, Galvão HC. Calcifying epithelial odontogenic tumor 
of the maxilla. Braz J Otorhinolaryngol. 2009; 75 (3): 468.

16. Anderson HC, Byunghoon K, Minkowitz S. Calcifying 
epithelial odontogenic tumor of Pindborg. An electron 
microscopic study. Cancer.1969; 24(3):585-596.

17. Wallace BJ, MacDonald GD: Calcifying epithelial 
odontogenic tumor (“Pindborg tumor”): A case report. Br 
J Plast Surg.1974; 27(1):28-30.

18. Greer RO, Richardson JF. Clear cell calcifying odontogenic 
tumor viewed relative to the Pindborg tumor. Oral Surg 
Oral Med Oral Pathol. 1976; 42(6):775 -9.

19. Oikarinen VJ, Calonius PEB, Meretoja J. Calcifying epithelial 
odontogenic tumor (Pindborg tumor). Case report. Int J 
Oral Surg.1976; 5 (4):187-191.

20. Wertheimer FW, Zielinski RJ, Wesley RK. Extraosseous 
calcifying epithelial odontogenic tumor (Pindborg tumor). 
Int J Oral Surg.1977; 6(5):266- 69.

21. Yamaguchi A, Kokubu JM, Takagi M, Ishikawa G. Calcifying 
epithelial odontogenic tumor: Histochemical and electron 
microscopic observation on a case. Bull Tokyo Med Dental 
University.1980; 27(3): 129-35.

22. Ai-Ru L, Zhen L, Jian S. Calcifying epithelial odontogenic 
tumors. A clinicopathologic study of nine cases. J Oral 
Pathol. 1982; 11(5):399-406.

23. Schmidt-Westhausen A, Philipsen HP, Reichart PA. Clear 
cell calcifying epithelial odontogenic tumor—a case 
report. Int J Oral Maxillofac Surg.1992; 21(1):47-49.

24. Houston GD, Fowler CB. Extraosseous calcifying epithelial 
odon¬togenic tumor: report of two cases and review of 
the literature. Oral Surg Oral Med Oral Pathol Oral Radiol 
Endod. 1997; 83:577-83.



60

Calcifying epithelial odontogenic tumor, Husain Sabir, et. al.

25. Orsini G, Favia G, Piatelli A. Peripheral clear cell calcifying 
epithelial odontogenic tumor. Report of a case. J 
Periodontol.2000; 71(7):1177-80.

26. Germanier Y, Bornstein MM, Stauffer E, Buser D.  Calcifying 
epithelial (Pindborg) tumor of the mandible with clear cell 
component treated by conservative surgery: Report of a 
case. J Oral Maxillofac Surg.2005; 63(9):1377-82.

27. Urias Barreras CM, Rivera DQ, Koutlas IG, Gaita´n Cepeda 
LA. Clear cell Cystic Variant of Calcifying Epithelial 
Odontogenic Tumor Head and Neck Pathol. 2014;8(2):229-
33

28. Mariano RC, Oliveira MR, Silva AC, Ferreira DH, Almeida OP. 
Guided bone regeneration following surgical treatment of 
a rare variant of Pindborg tumor: a case report. Journal of 
Oral Science.2014; 56(1) 95-98.

29. Turatti E, Brasil J, de Andrade BA, Romañach MJ, de Almeida 
OP. Clear cell variant of calcifying epithelial odontogenic 
tumor: Case report with immunohistochemical findings. J 
Clin Exp Dent. 2015; 7(1):e163-6


