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AbstractThe calcifying epithelial odontogenic tumor (CEOT) is a rare benign odon-togenic tumor constitutes around 1% of all odontogenic tumours involv-ing the jaw. The intraosseous and extraosseous variant constitutes about95% and 5% of CEOT respectively. We have reported two CEOT cases.One is associated with an impacted left third molar in the maxilla of a39-year-old female patient, and the other with a sessile soft tissue gingi-val mass in the left molar region of a 30-year-old female patient. It alsoemphasizes the importance of advanced imaging and peculiar findingsof computed tomography in diagnosing this rare tumour. The visualiza-tion of the internal structure of the lesion and the involvement of theneighbouring structures were considered very helpful for diagnosis andtreatment planning. Early detection and treatment planning for such rarecases is required to prevent further complications.
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1 | INTRODUCTION
The calcifying epithelial odontogenic tumor (CEOT)

also known as Pindborg tumor is a relatively uncommon
lesion that is classified as a benign epithelial odonto-
genic tumor. CEOT was first described by Pindborg in
1955.1 The tumor is a locally aggressive that constitute
for less than 1% of all odontogenic tumors.1 Majority of
the cases of CEOT (52%) are associated with impacted
teeth. It is two times more common in the mandible
than the maxilla.2 CEOT have been reported in all age

groups, with a mean age of 43.5 years. It is found to af-
fect both genders equally. CEOT basically classified into
two type as intraosseous (central [95%]) or extraosseous
(peripheral [5%]). The central CEOT on radiographical
examination presents as a pericoronal lesion. Multiple
small radiopaque flecks around the crownof the impacted
tooth within the lesion is a hallmark sign of CEOT.3 The
main histopathological features of CEOT include polyhe-
dral, epithelial tumor cells arranged in sheets, cords or is-
lands with intercellular bridges. They usually have a well
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defined cell border. Treatment modalities of CEOT de-
pends on tumor size, location, extent and it ranges from
enucleation or curettage to radical surgical resection fol-
lowed by reconstruction. According to various literature,
recurrence rate of 14% is reported after the conservative
management.2 Two cases of CEOTs manifested as central
and peripheral type are reported in the present article.
2 | CASE 1

A 39-year-old female reported with a complaint of
pain, swelling in upper left posterior teeth region in the
past six months. On extraoral examination, there was
facial asymmetry noted on the left side of face because
of an ovoid diffuse swelling in the maxillary sinus region.
Overlying skin appeared normal and on palpation the
swelling was bony hard and tender [Figure 1 (a)]. Intrao-
ral examination revealed missing maxillary left third mo-
lar. Grade 1 mobility was present with the maxillary left
second premolar, first and second molar. The overlying
mucosa was normal in colour and consistency. Buccal cor-
tical plate expansion was seen from maxillary left second
premolar to second molar region obliterating the buccal
vestibule. The area was mildly tender to palpation. The
swellingwaswell defined and oval shaped bony hard. [Fig-
ure 1 (b)]. Thus, based on the clinical features, the provi-
sional diagnosis of dentigerous cyst or a benign tumor in
the left maxilla was suspected.

Intraoral periapical view shows a radiolucent lesion
extending from 26 region till the maxillary tuberosity re-
gion. Few radiopaque specks were noted within the le-
sion suggesting calcifications. The floor of left maxillary
sinus is not clearly traceable. Root resorption was noted
in 26 and 27 [Figure 2 (a)]. Panoramic radiograph showed
the complete extent of the lesion. The margins were
well-defined and corticated. The lesion extended antero-
posteriorly from the region of the 25 to the distal margin
of themaxillary tuberosity, and infero-superiorly from the
alveolar crest of the upper left molars to the just approx-
imately 1 cm to 1.5 cm below orbital floor. The lesion
was unilocular with superiorly displaced impacted maxil-
lary left third molar within it. Multiple small radiopaque
specks were seen within the lesion, located close to the
crown of the impacted tooth [Figure 2 (b)]. Computed
tomography images showed a large, expansile, well de-

fined, partially corticated heterogeneously enhancing le-
sion of approximate size involving left maxilla, inferiorly
extending up to alveolar ridge and superiorly extending
into the maxillary sinus with an unerupted tooth project-
ing into the lesion with minute irregular hyperdense areas
that is calcifications around the crown of the impacted
tooth [Figure 2 (c),(d),(e)]. The radiographic diagnosis of
dentigerous cyst with dystrophic calcification or a CEOT
was suspected, with differential diagnoses of adenoma-
toid odontogenic tumor and ameloblastoma. Excisional
biopsy of the lesion was done, with extraction of 26 and
27. The impacted third molar within the lesion was re-
moved along with the lesion. On gross examination, the
specimen was ovoid in shape, approximate size of 4 cm
x 3.5 cm, greyish white colour, smooth surface and firm
consistency [Figure 3].

The Hematoxylin and eosin stained sections ob-
served under low power microscope, revealed presence
of sheets of polyhedral odontogenic epithelial cells with
prominent hyperchromatic nuclei, cellular outline and in-
tercellular bridges. Clear cells with vacuolated cytoplasm
seen in the epithelium, 2-3 areas show amyloid like mate-
rial. Multiple areas of calcification were also seen in con-
nective tissue stroma [Figure 4 (a) and (b)]. Depending
on the histopathological features, radiological and clinical
findings, the final diagnosis of CEOT was made.
3 | CASE 2

A 30-year-old female patient came to our depart-
ment with a growth in the upper left quadrant since the
past one year. A sessile gingival mass was seen in the
maxillary left first, second and third molar region with a
smooth surface. Themaxillary left second and third molar
were displaced distally and palatally. Provisional diagno-
sis was made as an epulis or Benign tumor[Figure 5].

Intraoral periapical radiograph showed the distal dis-
placement of 27 and 28 and floor of maxillary sinus was
not traceable clearly [Figure 6 (a)]. Panoramic radiograph
showed an area of osteolysis in 27 and 28 regions with
multiple small radiopaque specks which were seen within
the soft tissue mass. The tooth 28 was displaced distally
[Figure 6 (b)]. Contrast enhanced computed tomography
(CECT) images shows an expansile osteolytic lesion with
ill-defined margins in the left maxillary alveolus. The soft
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tissue mass was isodense and showed homogenous en-
hancement after injecting the contrastmedium. Themass
was also seen to be projecting into the maxillary sinus
within the soft tissue, there were specks of hyperdense
mass suggestive of calcifications [Figures 6 (c) and (d)].

Overall features are suggestive of a destructive lesion
in the left maxilla suggested a calcified epulis or a periph-
eral CEOT. Incisional biopsy was done under local anes-
thesia. The lesion was completely excised with extraction
of maxillary left second and third molar. Histological re-
port confirmed the diagnosis of a peripheral CEOT.
4 | DISCUSSION

The recent classification of WHO (2022) is based on
the biological behaviour of the tumor and from which tis-
sues (epithelium or mesenchyme) they are derived. Ac-
cording to this, CEOTs are classified as benign epithe-
lial odontogenic tumors.4 The tumor is supposed to arise
from dental lamina remnants, from the reduced epithe-
lium or intermediate layer of the enamel organ, or even
from the oral epithelium, however, the etiopathogenesis
of CEOT is still doubtful.

According to the current statistics, CEOT has no sex
predilection. Most patients of central and peripheral type
CEOT are above 40 and 35 years of age, respectively. The
present cases reported were also 39 years (central type)
and 30 (peripheral type) of age. The central variety was
associated with an impacted tooth. CEOTs are most com-
monly associated with impacted tooth (52%), frequently
affecting mandibular second molar.4,5 The central type of
CEOT is usually asymptomatic for longer periods and a
bony hard swelling is evident only in the advanced stages
of the tumor. Clinically they present as a slowly growing
asymptomatic hard swelling with an impacted tooth caus-
ing bone expansion. In our case of central CEOT patient
has swelling for the last six months. The common site
of occurrence of peripheral CEOTs is gingiva, especially
of the maxillary anterior region.5 Our case also had simi-
lar presentation of peripheral CEOT on the gingiva in the
maxillary molar region. Kaplan et al. reported that root
resorption occurred in only 4% of 67 cases. Whereas, in
solid ameloblastoma root resorption is a more common
feature, this might help in differentiating it from CEOT. 6
The present case also showed onlymild root resorption of

the apical third of the teeth involved in the lesion. On the
radiograph, central CEOTs appear as unilocular or multi-
locular, well to ill-defined, corticated or partly corticated
radiolucent lesions.7 Lesions of the maxilla are majorly
unilocular. In the mandible, the tumor is frequently as-
sociated with the impacted mandibular molars, in which
mandibular second molar is more common as compared
to the first and third molars.8 In the present case, the le-
sion was unilocular with well-defined borders and was as-
sociated with impacted third molar. The most classical
features of CEOTs are the pericoronal flecks of calcifica-
tion of different shapes and sizes around the associated
impacted tooth.6 Displacement of teeth within the tu-
mour is a commonfinding in central and peripheral CEOTs.
In the present case of central type within the tumor the
impacted tooth was displaced superiorly and in the pe-
ripheral type the teeth were displaced palatally and dis-
tally.

The classic histological feature of CEOT constitute
of odontogenic epithelium exhibiting polyhedral cells
with eosinophilic cytoplasm, prominent round to oval nu-
clei, and distinct inter-cellular bridges often arranged in
sheets, islands or nests amidst the fibrous connective tis-
sue stroma. Sometimes, the stroma exhibits eosinophilic
deposits suggestive of amyloid-like material or enamel
protein. It is common to find clear cells within the area
of sheets of epithelial cells, particularly in the maxillary le-
sions. The histopathology specimen of the present case
of central type CEOT also showed these typical features.
The occurrence of Liesegang rings which eventually fuse
to form masses of calcification are a common feature of
CEOTs.9 The peripheral and central type of CEOTs show
similar histopathological features. However, Liesegang
rings are not found in the present case, variants show-
ing the multiple discrete area of calcification were noted.
Recent literature shows, three different histopathological
subtypes of CEOT which are the clear cell type, cystic or
microcystic type and non-calcified or Langerhans cell rich
type.4 The present case 1 also can be classified as the
clear cell type of CEOT. The common odontogenic benign
tumors or cysts are occurred with CEOT are adenomatoid
odontogenic tumor and dentigerous cyst.10 Bouckaert et
al. reported some aggressive cases of CEOTs affecting the
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maxillary bone region which are encroaching the maxil-
lary sinus, and ethmoid sinus andmay shows invasion into
the cranium, which are prone to infections in the brain.10
In the case of intraosseous CEOT, left maxillary sinus is
involved by the tumor. A recurrence rate of CEOTs are
14% for central type as per literature reviewed by Franklin
and Pindborg and peripheral CEOTs are not showing re-
currences, therefore considered as good prognosis.10 The
comparison between central and peripheral CEOTs are
enumerated (Table 1). Treatment of CEOTs is mostly con-
servative and depends on the clinical extent and location,
radiographic features, and histologic variations among
the tumor.11

The treatment modalities of CEOTs ranges from the
simple curettage or enucleation to the radical resection of
the jaws. In our case of central CEOT, complete enucle-
ation of the tumor was done and in the peripheral type,
excision of lesion was done. Maxillary CEOTs required
to treat more carefully because they are not within the
confine and the close relation with anatomical structures
surrounding maxilla.1 The patient with central CEOT un-
derwent complete enucleation of the tumor and no re-
currence was reported in 5 months of follow up. There is
very low incidence of transformation of CEOTs into ma-
lignant tumors and few such cases have been reported
in the literature and may rarely show metastasis.12-15 To
prevent the recurrence of the treated cases of CEOT pe-
riodic follow up is necessary. Five years minimum follow-
up period is necessary for treated patients.16 According
the currently available literature, cases of noncalcifying
CEOT may also occur, but they tend to have a different
presentation.17,18 Recent literature also showed the ev-
idence of mutations in tumour suppressor genes (PTEN,
CDKN2A, PTCH1) and oncogenes (JAK3, MET) in the
CEOT.4 Hence, patients of CEOTs are kept under follow
up after every three months. The patients are also under
follow up and screened regularly for the recurrence.
5 | CONCLUSION

Two cases of this rare lesion have been presented
here with clinical, radiographic and histological findings.
A good history, careful clinical evaluation and appropri-
ate and judicious use of advanced imaging methods like
CECT, cone beam computed tomography etc., along with

histological evaluation aids in early diagnosis and success-
ful management of this rare tumor. A multidisciplinary ap-
proach with a team of oral radiologist, oral surgeons and
oral pathologist is recommended for successful manage-
ment of CEOT.
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F IGURE 2 a) Radiographs showing a radiolucent le-
sion extending from 26 region till the maxillary tuberosity
region with 26 and 27 root reposprtion and bicortical ex-
pansion. b,c,d,and e) Flecks of calcification in the interior
of lesion near the crown of impacted maxillary left third
molar.

F IGURE 3 Gross specimen was ovoid in shape, ap-
proximate size of 4 x 3.5 cm, greyish white colour, smooth
surface and firm consistency

F IGURE 4 (a) H and E (100x magnification) stain sec-
tion showing odontogenic epithelial cells consists of poly-
hedral cells with large hyperchromatic nuclei evident. (b)
H and E (400x magnification) stained section showing
multiple irregular calcified masses are evident.

F IGURE 5 Intraoral picture showing sessile soft tis-
sue growth in the left maxillary molar region.

F IGURE 6 Radiograph and CT shows the osteolysis
and 27 and 28 displacement along with multiple small ra-
diopaque specks suggestive of calcifications within the
soft tissue mass.
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