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ABSTRACT

Calcifying epithelial odontogenic tumor (CEOT) is a locally aggressive, rare
benign odontogenic neoplasm that accounts for <1% of all odontogenic tumors.
It was first described by a Dutch pathologist Jens Jorgen Pindborg in 1955.
It is most often located in the posterior mandible. The tumor usually appears
between the second and sixth decade of life and has no gender predilection.
It is slow-growing neoplasm with a recurrence rate of 10-15% and with rare
malignant transformation. Early diagnosis is essential to avoid oro-maxillofacial
deformation and destruction. CEOT is rarely reported in India. We, herewith
present a rare case of CEOT with unusual features associated with an impacted
right third molar in the posterior mandible of 35 years male, with an emphasis
on clinical, radiographic, histopathology and immunohistochemical features.
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INTRODUCTION

Calcifying epithelial odontogenic tumor (CEOT), also known
as a Pindborg tumor, is a locally aggressive, rare benign
odontogenic neoplasm of epithelial origin that accounts
for <1% of all odontogenic tumors.!") It was first described
by a Dutch pathologist Jens Jorgen Pindborg in 1955.! He, in
1958, grouped the tumor as a distinct histopathologic entity.
Since then, nearly 200 cases of CEOT have been reported
in the literature.l®) This tumor is also referred to as adenoid
adamintoblastoma by Thoma, unusual ameloblastoma by Tuy
and cystic odontoma by Stoppack.?’ The eponym Pindborg
tumor was first introduced to the literature in 1963 by Shafer
to describe this remarkable and unique odontogenic tumor
which typically contains calcifying masses or homogeneous
acellular material within the tumor epithelium and stroma.
The origin of this tumor is controversial and it is thought to be
derived from the oral epithelium, reduced enamel epithelium,
stratum intermedium or dental lamina remnants.’) CEOT
presents an extensive diversity in clinical, histopathological
features and biological behavior.'®!
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This paper illustrates a rare case of CEOT associated with
an impacted right third molar in the posterior mandible in
a middle-aged man. The clinical, radiological, histological
pattern and immunohistochemical investigation with a variety
of antibodies are discussed and a brief review of literature is
presented.

CASE REPORT

A 35-year-old male reported with a complaint of gradually
increasing swelling with a mild intermittent pain on the right
lower facial region since 6—7 months [Figure 1a]. The medical
history was noncontributory. On extra oral examination,
a single, smooth, slightly tender, hard and fixed swelling,
measuring 07 cm X 05 cm, involving the complete right
mandible was noted. Intraoral examination revealed presence
of firm to hard oval shaped tender swelling, extending from
mandibular right canine to second molar region, measuring
08 cm x 06 cm, causing extensive bucco-lingual cortical plate
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expansion but no mobility of teeth. The overlying mucosa of
the swelling was intact but erythematous [Figure 1b]. The
patient was subjected to various investigations.

The panoramic radiograph [Figure lc] revealed a large,
well-demarcated mixed radiolucent-radiopaque lesion with a
sclerotic border, involving the right mandible, extending from
canine anteriorly to the angle of the mandible and mid ramus
posteriorly. The lesion presented with scattered to dense areas
of calcifications appearing like “driven snow” pattern. Cortical
plate expansion and thinning were noted. The second molar
was displaced posteriorly whereas the impacted third molar
was dislocated to the inferior border of the mandible. The
root resorption of right premolars and molars was distinctly
observed. The inferior alveolar nerve canal was not traceable.

The axial, coronal and sagittal view of computed
tomography (CT) [Figure 2a-c] showed a large expansile
well-circumscribed multiple isodense mass and few hypodense
areas, involving the right body and ramus of the mandible. The
cortical plates were expanded and had erosion on the lingual
plate. The contrast enhancement attenuation was observed
involving certain areas of the lesion. The multidimensional
three-dimensional (3D) reconstruction using soft and hard
tissue algorithms demonstrated the size and extent of the
lesion [Figure 2d].

Figure 1: (a) An extra-oral photograph of the patient, having swelling
on right side of the face. (b) An intraoral photograph showing lower
right buccal vestibule obliteration. (c) Digital panoramic radiograph
showing mixed radiolucent-radiopaque lesion involving the body of
the mandible. Note the “driven snow” appearance and dislocated third
molar

The incisional biopsy of the lesion demonstrated the features
of CEOT. Surgical enucleation along with curettage was
carried out under general anesthesia [Figure 3a]. The
excised specimen [Figure 3b] was subjected to radiography
which showed scattered to dense areas of calcifications,
extracted second molar tooth and an embedded third
molar tooth in the mass [Figure 3c]. The histopathological
examination [Figure 4a and b] revealed an epithelial
odontogenic neoplasm composed of sheets of polyhedral
epithelial cells with an abundant eosinophilic, granular
cytoplasm. Also, nuclear polymorphism and intercellular
bridges were noted. The extra-cellular amyloid-like substance
and calcified concentric deposits called Liesegang rings
were also identified. The eosinophilic amyloid material was
stained positive for Congo red and appeared as an apple-green
birefringence under polarized light [Figure 4c]. On
immunohistochemical evaluation, the cocktail of cytokeratin
1,5, 6,13, 16, AE1 and AE3 was positive for the epithelial
nature of tumor cells [Figure 5a]. The Ki-67 showed low
proliferation activity of tumor cells suggestive of the benign
condition [Figure 5b].

Figure 2: (a) Axial view, (b) coronal view, and (c) sagittal view of
computed tomography shows a large expansile well-circumscribed
multiple isodense mass and few hypodense areas, involving the right
body and ramus of mandible. Note the expansion of bucco-lingual
cortical plates and erosion of lingual plate. (d) A 3-D reconstruction
image demonstrating the size and extent of the lesion
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Figure 3: (a) Surgical procedure. (b) Excised specimen with a mandibular second molar. (c) Reveals a radiographic image of an excised specimen

showing scattered to dense areas of calcifications, second molar tooth and an embedded third molar tooth in the mass

Based on all the above findings, the final diagnosis of intra
osseous CEOT was made. Patient is on regular follow up from
last 6 months and no recurrence is reported [Figure 6a and b].

DISCUSSION

According to WHO classification of 1992, CEOT is a “locally
invasive epithelial neoplasm characterized by the development
of intra-epithelial structures, probably of an amyloid-like
nature, which may be calcified and which may be liberated
as the cells breakdown.”%¢ CEOT may present as an intra
osseous (central) or extra osseous (peripheral) tumor. The intra
osseous tumor is the most common type, usually seen in the
posterior mandible, is more aggressive and accounts for more
than 95% of the cases. Whereas the extra osseous tumor accounts
for <6% and most commonly occurs on anterior gingiva as a

sessile mass capable of destroying the underlying bone. The
histological features are similar for both the types.['>7]

CEOT usually appears between the second and sixth
decade of life but mainly occurs in the fourth decade and
has no gender predilection. It is most often located in the
premolar-molar region of the mandible and associated mostly
with one or more impacted tooth.>”#] Kaplan et al. reported
that the most prevalent impacted tooth were molars (62%)
followed by premolars, canines, incisors and the least were
the supernumerary or unidentified teeth (4%).®! This article
describes the unusual intra osseous tumor involving canine to
the molar region with an impacted third molar, in a mid-30 aged
male. Although CEOT is slow growing, it is locally invasive
with a recurrence rate of 10-15% and with rare malignant
transformation.*” Various literatures have reported that intra
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Figure 4: (a and b) Histopathological photomicrographs showing an epithelial odontogenic neoplasm composed of sheets of polyhedral epithelial
cells (black arrow in fig 4a) with an abundant eosinophilic, granular cytoplasm, nuclear polymorphism and intercellular bridges. The extra-cellular
amyloid-like substance (black arrow in fig 4b) and calcified concentric deposits are seen distinctly (H&E stain, a: x40, b: x200). (c) The eosinophilic
amyloid material shows positive staining for Congo red and an apple-green birefringence appearance under polarized light (Congo red stain, x40)
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Immunohistochemical evaluation. (a) Positive
immunoreactivity to a cocktail of cytokeratin 1, 5, 6, 13, 16, AE1
and AE3 (black arrow) for the epithelial nature of tumor cells (IHC
stain, x100). (b) ki-67 showing low proliferation activity of tumor cells
suggestive of benign condition (IHC stain, x100)

osseous CEOT may manifest as asymptomatic swelling and
grows by infiltration, causing cortical plate expansion, tooth
movement and root resorption.[*!13 The present case also
exhibited these features. Rarely, the tumor may be associated
with paresthesia.>3! However, the present case reported with
a swelling and mild intermittent pain that may be due to a
large extension, associated infection and compression of the
inferior alveolar nerve. CEOT when located in the maxilla,
may present with nasal stuffiness, epistaxis and headache.
Although CEOT is a benign neoplasm, its biologic behavior
is variable, ranging from very mild to moderately invasive
behaviour.>'%1¥1 However, in most cases, there is little
information on tumor duration and hence the true growth rate
of the tumor is questionable.>!!

The radiographic appearance of CEOT is variable and
depends on the stage of development; either as well-defined
radiolucency, mixed radiolucent-radiopaque or completely
radioopaque mass. It also concurrently erodes bone and thus,
the lesion often appears as mixed radiolucent-radiopaque
mass with many small irregular trabeculae traversing the
radiolucent area giving a characteristic “driven snow”
appearance on the radiograph due to scattered flecks of
calcification.l'>>1%151 The present case seems to support this
appearance. The tumor most commonly appears as either
a diffuse or a well-circumscribed unilocular radiolucent
area. In some cases, the lesion becomes multilocular with a
honeycomb pattern.?1%1215 The margins may be well defined
or sclerotic and vague. The tumor may be associated with an
impacted tooth, which is often obscured by tumor-associated
calcification. Similar finding was distinctly seen in our case.
Although root resorption is an unusual finding, it was evident
in molar teeth of the present case and was in accordance
with the studies of Kaplan et al. and Tanimoto et al.!% The
root resorption and displacement of teeth may occur due to
the pressure exerted by the growing tumor. McGowan and
Browne in 1982 found that the presence of calcification is
approximately double on microscopic examination when
compared to radiographic analysis.['

Figure 6: (a) Post treatment 6 months follow up clinical photograph.
(b) Panoramic radiograph taken during 6 months followup

On CT, CEOT may appear as an expansile, unilocular or
multilocular lesion containing radioopaque areas within the
jaw. The multiplanar CT images and 3D reconstruction are
helpful in delineating the extent of the lesion and visualization
of the internal structure, which is essential for clinical
diagnosis and treatment planning. CT imaging will streamline
the process of interpretation, but the final diagnosis of CEOT
is based on histological examination.>510:12.13]

The histologic pattern of CEOT is typical and well defined.
The tumor consists of polyhedral cells arranged in masses,
sheets, islands, cords, rows or strands in a scanty connective
tissue stroma.>12 The cells are pleomorphic with well-defined
borders, prominent nucleoli and abundant finely granular
cytoplasm filled with an eosinophilic “amyloid-like”
material, which gradually becomes concentric calcified
deposits, resembling psammoma bodies called the “Liesegang
rings,” which is considered as pathognomonic for this tumor.
The round shaped eosinophilic amyloid material will stain
positive for Congo red and will appear as an apple-green
birefringence under a polarized microscope.>>2!41 All these
features did exist in the reported case. Due to the similarity of
cellular pattern with various lesions, immunohistochemistry
shall be performed to differentiate CEOT from other benign
odontogenic tumor (esp. ameloblastoma), minor salivary
gland tumor and oral squamous carcinoma.!'*!

The differential diagnosis of CEOT will depend on radiographic
appearance. In case of radiolucent lesion- dentigerous cyst,
odontogenic keratocyst, ameloblastoma, odontogenic myxoma;
whereas in mixed radiolucent radiopaque lesion- Calcifying
odontogenic cyst, adenomatoid odontogenic tumor, complex
odontoma, ameloblastic fibro-odontoma, fibro-osseous
lesions, osteoblastoma should be considered.?*!3

The treatment methods can range from simple
enucleation or curettage to hemi-mandibulectomy or
hemi-maxillectomy.>*%!21 Enucleation with a margin of
normal tissue is usually recommended for mandibular lesions.
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CEOT of the maxilla should be treated more aggressively
as maxillary tumors grow more rapidly and are usually not
well confined. Treatment, however, should be individualized
for each case.* Our patient underwent enucleation and no
recurrence is reported in 6 months of follow-up. Long-term
follow-up, at least 5 years, is a must as there is high risk of
recurrence if the tumor was incompletely resected, especially
with clear cell variant, which is locally more aggressive. The
recurrence rate may range from 14% to 20%. The malignant
behavior is extremely rare.[1214]

CONCLUSION

CEOT is a rare odontogenic tumor and does not have a
pathognomonic clinical or radiographic presentation, thereby
causing a diagnostic challenge. The classic histopathologic
pattern will always confirm the diagnosis. A comprehensive
immunohistochemical study will help in understanding the
exact nature of the tumor. However, till date, the pathogenesis
is obscure and needs further research.
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