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INTRODUCTION:  The  calcifying  epithelial  odontogenic  tumor  (CEOT),  also  known  as Pindborg  tumor,  is a
locally  invasive  benign  neoplasm.  Histogenesis  is controversial.
PRESENTATION  OF  CASE:  A 26-year-old  male presented  asymptomatic  swelling  on  the right  side  of  the
face,  with  approximately  six  months  of  evolution.  At  intraoral  examination,  a  hard  nodule  localized
in  the  right  posterior  region  of the  maxilla,  measuring  approximately  5.0  x  3.0  cm  was  observed.  The
computed  tomography  images  showed  hypodense  lesion  with  points  of  calcification  associated  with  two
non-erupted  teeth.  We  suspect  of odontogenic  lesions.  The final  diagnosis  of  CEOT  was  established  based
on the histopathological  aspects.
DISCUSSION:  This tumor  is  more  frequent  in adult  men,  usually  develops  in  the  posterior  region of  the
mandible  and  may  present  clinical-pathological  similarities  with  others  odontogenic  lesions.  The  radio-
ral diagnosis logical  aspects  observed  in the  CEOT  are  variable  and  depend  on the time  of evolution  of  the  tumor.  The
histopathological  examination  is  mandatory  to  establish  the  final  diagnosis.
CONCLUSION:  Our  case  was  treated  with  simple  enucleation  without  signs  of  recurrence  in five  years  of
follow-up.  Further  studies  are  needed  to understand  the aetiology  and  the  biological  behaviour  of  this
tumor.

© 2019  The  Authors.  Published  by  Elsevier  Ltd  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
 artic
access

. Introduction

The calcifying epithelial odontogenic tumor (CEOT) was
escribed in 1955 by Jens Jorgen Pindborg, a Dutch pathologist [1,2].
he origin of this tumor is controversial, and it is believed that it
an be derived from oral epithelium, reduced enamel epithelium,
ntermediate stratum or even dental lamina remnants [1,2].

In 90% of the cases, the CEOT is intraosseous and extraosseous
esions are common in the anterior gingival region [3]. This tumor
sually shows a slow and asymptomatic growth and has been more
requent in the posterior region of the mandible [1,4].

The histopathological characteristics are composed of three ele-
ents: epithelium, amyloid and calcifications [5,6]. In addition,
istopathological variants of this tumor have been reported [1,6,7].
asically, the treatment is enucleation and monitoring is essential
ecause of the possibility of recurrence around 15% [1,3,4].

∗ Corresponding author.
E-mail address: paranhos.lrp@gmail.com (L.R. Paranhos).

ttps://doi.org/10.1016/j.ijscr.2019.03.055
210-2612/© 2019 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group
rg/licenses/by/4.0/).
le under  the CC  BY  license  (http://creativecommons.org/licenses/by/4.0/).

The aim of this report was to describe the clinical, radiological
and histological findings of a case of CEOT that occurred in the right
posterior region of the maxilla in a young adult male. The lesion was
enucleated and the case has been followed for five years.

This case report was written in accordance with the SCARE
guidelines [8].

2. Presentation of case

A 26-year-old man  was attended at the Clinical Diagnosis of
the Paranaense University (UNIPAR) with the complaint of asymp-
tomatic swelling on the right side of the face, with approximately
six months of evolution. Her past medical history was unremark-
able.

Extraoral examination revealed discrete swelling, hard and fixed
in the right side of the posterior region of the maxilla, causing facial

asymmetry, with the absence of lymphadenopathy (Fig. 1A). Intrao-
rally, the swelling was  represented by a nodular mass localized in
the region of the second right upper premolar to the tuberosity
extending in the vestibular-palatine direction, of hard consistency
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Fig. 1. Extraoral clinical appearance showing swelling of the right side of the maxilla (A); Intraoral appearance evidencing swelling in the posterior region of the right maxilla
(B).
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Fig. 2. Coronal (A) and axial 

nd measuring approximately 5.0 × 3.0 cm.  The region was covered
y normal oral mucosa (Fig. 1B). Sensitivity and motor function
ere preserved.

The radiographic evaluation revealed a radiolucent area related
o tooth 17, in addition to expansion and reabsorption of the maxil-
ary vestibular-palatine cortical bone with dislocation of the tooth
8 to the floor of the right orbit. Root resorption of the adjacent
eeth was not observed. The coronal computed tomography (CT)
hows hypodense lesion extending from the second upper right
remolar to the orbit base, with structures compatible with teeth

n its interior and some hyperdensing points suggestive of calcifi-
ation (Fig. 2A). In addition, opacification of the left maxillary sinus
as observed (Fig. 2A and B). The axial CT image reveals similar

haracteristics previously described (Fig. 2B).
The clinical hypotheses of diagnosis were the dentigerous cyst,

alcifying odontogenic cyst and CEOT. Fine needle aspiration was
egative for fluid. The patient underwent an incisional biopsy. The
istopathological analysis of the specimen was compatible with
EOT.

The patient underwent enucleation of the lesion under general
nesthesia and during the trans-surgical procedure, we detected
hat the lesion was easily detached from the adjacent bone. The
urgical access revealed rupture of the vestibular cortical bone
Fig. 3A). On gross examination we observed two fragments of
mooth tissue associated with teeth, measuring approximately
.0 × 4.5 × 2.5 cm,  which were sent for histopathological examina-
ion (Fig. 3B).

Microscopically, the tumor was composed of islands and sheets
f polyhedral cells forming intercellular bridges, areas of extracel-
ular and amyloid-like eosinophilic material, small irregular foci of
oncentric calcifications (Liesegang rings) and cells with nuclear

leomorphism (Fig. 3C–F). Based on these microscopic character-

stics, the final diagnosis of CEOT was established.
The patient has five years follow-up and there were no signs of

ecurrence.
puted tomography images.

3. Discussion

In the 4th edition of the World Health Organization Classifica-
tion of Head and Neck Tumors, 23 odontogenic tumors have been
listed and CEOT remains among benign epithelial OT subtypes [9].

The odontogenic tumors represent between 2.3% and 4.7% of all
lesions diagnosed in specific anatomic pathology services of the
buccomaxillofacial complex [10,11]. The CEOT is also known as
Pindborg tumor and is considered a rare pathological entity repre-
senting less than 2.5% of all odontogenic tumors [11–13], although
a prevalence up to 15% has been found [14]. This tumor is more
frequent in men  [11,13,14] and usually develops in the posterior
region of the mandible [11,12,14]. The lesions in the posterior max-
illa region, as in the present case, represent less than 25% of all
CEOTs [5,11]. Moreover, this tumor is more frequent in individuals
between the third and sixth decade of life [12,14].

According to the literature [1,4] and as shown in our case,
the CEOT is locally aggressive and non-erupted molar teeth may
be associated with the lesion, showing clinical-pathological sim-
ilarities with dentigerous cyst, calcifying odontogenic tumor and
calcifying odontogenic cyst. The slow and asymptomatic growth
reported by our patient is also a clinical characteristic observed in
patients with CEOT [2].

The radiological aspects observed in CEOT are variable and
depend on the time of evolution of the lesions, being able to present
from a unilocular radiolucent lesion to an entirely radiopaque
mass [2]. In our case, the lesion was  predominantly radiolu-
cent/hypodense with few spots of irregular calcifications grouped
in close proximity to one of the teeth.

Microscopically, CEOT shows typical characteristics as polyhe-
dral epithelial cells with intercellular bridges, arranged in islands,

sheets or cords, with eosinophilic cytoplasm and varying degrees
of nuclear pleomorphism, interposed by areas of amyloid mate-
rial and calcifications (Liesegang rings). In addition, mitotic figures
are unusual. It is possible to find variations in the distribution and
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Fig. 3. Trans-surgical operative aspect showing access to lesion (A); Surgical specimen of the lesion (B); Histopathological examination (hematoxilin-eosin stain, C–F): Islands
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nd  sheets of polyhedral cells, areas of extracellular and amyloid-like eosinophilic m
ntercellular bridges and nuclear pleomorphism (100×, 200×, D–E, respectively); 

aterial and concentric calcifications (Liesegang rings) (200×, F).

roportion of the elements that compose this tumor [2,5]. Fur-
hermore, it has been reported that younger cases have more of
he epithelial component and older cases are rich in amyloid or
alcifications [5]. Approximately one-third of cases of CEOT show
lear cells [5] and it has been reported that this histopathological
ariant is more aggressive, however, remains controversial [2,5–7].
ther variants of CEOT with cementum and bone-like materials and
oncalcifying CEOT with Langerhans cells have been described [2].

In general, the treatment for CEOT is surgical enucleation, but
he treatment plan may  vary among patients [1,7]. It has been
ecommended to perform curettage or margin of safety with clin-
cally healthy bone removal mainly for mandibular lesions [1,3,7].
lthough locally invasive, in the present case we opted for a con-
ervative treatment since the tumor was easily excised and our
atient was young. The minimum time of five years of follow-up
as been recommended, limited to the few studies of case series
ue to the rarity of this tumor [1,3]. In the present case, our patient
as followed up for this time and showed no signs of recurrence.

In summary, we present a case of CEOT in a young adult patient
ith clinical-radiological characteristics similar to other odonto-

enic lesions, and histopathological examination was  essential to
stablish the final diagnosis. Our case was treated with simple enu-
leation without safety margins due to the location of the tumor,

rans-surgical aspects and age of the patient, and showed no signs
f recurrence in five years of follow-up. In addition, case series stud-
es are needed to better understand the origin and variations in the
iological behavior of this tumor.
l, and small irregular foci of calcification (40×, C); Nests of polyhedral cells forming
lial cells with nuclear pleomorphism interspersed by homogeneous eosinophilic

Conflicts of interest

The authors declare that they have no conflicts of interest.

Sources of funding

There are no sponsors involved in the study.

Ethical approval

Ethical approval was not required and patient identifying
knowledge was not presented in this report. Ethical approval is
waived.

Consent

The written informed consent was  obtained from the patient for
publication of this case report and accompanying images. A copy
of the written consent is available for review on request.

Author’s contribution
All authors contributed significantly and in agreement with the
content of the article. K. Gruber, L. C. Dogenski and A. C. da Silva
Bocassanta participated conducting the patient. S.A.J. de Freitas
Filho, L. R. Paranhos and J. P. de Carli participated in the process



 –  O
2  of Sur

o
fi

R

G

P

R

[

[

[

[

O
T
p
c

CASE  REPORT
00 K. Gruber et al. / International Journal

f writing of the paper. All authors have read and approved the
nal version of the manuscript.

egistration of research studies

Not applicable.

uarantor

Dr. Luiz Renato Paranhos.

rovenance and peer review

Not commissioned, externally peer-reviewed.

eferences

[1] C.B. More, R. Vijayargiya, Intraosseous calcifying epithelial odontogenic
(Pindborg) tumor: a rare entity, J. Oral Maxillofac. Pathol. 19 (2015) 269.

[2] S.R. Misra, S. Lenka, S.R. Sahoo, S. Mishra, Giant Pindborg tumor (calcifying
epithelial odontogenic tumor): an unusual case report with
radiologic-pathologic correlation, J. Clin. Imaging Sci. 3 (2013) 11.
[3] S. Pryia, L.R. Madanagopaal, V. Sarada, Pigmented Pindborg tumor of the
maxilla: a case report, J. Oral Maxillofac. Pathol. 20 (2016) 548.

[4] O.H.G. Pereira, L.P.B. Carvalho, V.L. Brasileiro Júnior, C.R.L.V. Figueiredo,
Calcifying epithelial odontogenic tumor, Case Rep. Pathol. 2013 (2013)
725380.

[

pen Access
his article is published Open Access at sciencedirect.com. It is distrib
ermits unrestricted non commercial use, distribution, and reproduct
redited.
PEN  ACCESS
gery Case Reports 57 (2019) 197–200

[5] R.S. Azevedo, A. Mosqueda-Taylor, R. Carlos, M.G. Cabral, M.J. Romañach, O.P.
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