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INTRODUCTION

Calcifying epithelial odontogenic tumor (CEOT) or Pindborg 
tumor is a rare odontogenic neoplasm that was first described 
by Pindborg in 1955.[1] This benign tumor is reported to 
comprise less than 1% of all odontogenic neoplasms. The 
most common mode of presentation is as a slow‑growing 
intraosseous mass in the mandible in the fourth to fifth 
decade of life. There is no gender predilection. The etiology 
is unknown, and no predisposing factors have been identified. 
Histopathology is the gold standard for diagnosis of CEOT. 
Characteristic features on histology are polygonal epithelial 
cells, calcification, and eosinophilic deposits resembling 
amyloid.[2] Noncalcifying Pindborg tumor is very rare, with 
only three cases reported in the English language literature 
to date.[3–5] We present an additional case of a noncalcifying 
Pindborg tumor, and highlight the atypical microscopic 
features of this rare tumor.

CASE REPORT

A 57‑year‑old man presented with history of difficulty in 
speaking for 11/2  months. On radiographic examination, a 
unilocular lesion measuring 8 × 4 cm was found over the 

right lower jaw, involving the angle of mandible. His medical 
history and physical examination were noncontributory. 
On intraoral examination, there was no clinical expansion, 
discharge, or numbness. MRI [Figure 1] revealed a lesion in 
the right mandible involving the body and ramus.

An incisional biopsy performed from the lesion revealed 
an epithelial odontogenic neoplasm composed of nests and 
islands of polygonal cells having centrally‑placed nuclei and 
eosinophilic cytoplasm [Figure  2a]. Occasionally the cells 
formed a pseudoglandular pattern [Figure 2b]. The nuclei were 
vesicular and had inconspicuous nucleoli [Figure 2b]. Mitotic 
figures and areas of necrosis were not seen. Interspersed 
amidst the tumor cells was amorphous, acellular, eosinophilic, 
amyloid‑like material, which showed metachromasia with 
crystal violet and green birefringence on Congo red staining 
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Figure 1: MRI showing the tumor in the right mandible 
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[Figures 2c and 2d]. No areas of calcification were seen. On 
immunohistochemical evaluation, the tumor cells showed 
positivity for cytokeratin [Figure 3].

Based on the histological and immunohistochemical findings, 
a diagnosis of noncalcifying epithelial odontogenic tumor was 
suggested. The patient refused to undergo en bloc resection 
of the tumor. Excision of the lesion was therefore done and 
histopathology confirmed the diagnosis of noncalcifying 
CEOT. The patient continues to be on regular follow‑up and 
the tumor has not recurred 1 year after excision.

DISCUSSION

Since its original description by Pindborg in 1955, the 
clinical features and histopathology of CEOT has been well 
described in literature.[6,7] Classically, CEOT presents as a 
painless slow‑growing mass in the mandible. The mean age 
of presentation is 40 years, with equal incidence in men and 
women.[8] CEOT may present as an intraosseous (central) or 
extraosseous (peripheral) tumor.[8] Intraosseous CEOT is the 
more common type, accounting for more than 85% of the cases 
and presenting most commonly at the mandible. The incidence 
of extraosseous CEOT is reported to be about 6%. It occurs 
most commonly at the gingiva.[8] The presentation of both 
intraosseous and extraosseous types is similar and both have 
similar histological features. Radiologically, intraosseous 
CEOT shows radiolucent areas with occasional calcification, 
while the extraosseous type shows bone erosion near the 
tumor.[9] The histogenesis of the intraosseous tumor is believed 
to be from the stratum intermedium of enamel, whereas the 
extraosseous type is derived from dental lamina epithelial 
rests or the basal cells of gingival epithelium.[2] Intraosseous 
CEOT is more aggressive, with a reported recurrence rate 
of 14%.[9]

Histopathologically, CEOT is characterized by the presence 
of epithelial cells, homogenous eosinophilic amyloid‑like 
material, and calcification. The epithelial cells are arranged in 
nests and sheets and are polygonal, with clear to eosinophilic 
cytoplasm and vesicular nuclei having prominent nucleoli. 
A cribriform and pseudoglandular pattern of epithelial cells 
is also described. While moderate pleomorphism can be seen, 
necrosis and atypical mitosis is uncommon. Rounded, pale, 
eosinophilic material resembling amyloid is seen interspersed 
amidst tumor cells and is a characteristic finding of CEOT. 
Although the exact origin of this amyloid is not known it 
is believed to be derived from filamentous degradation of 
keratin filaments secreted by tumor epithelial cells.[2] The 
presence of calcification is another defining feature of 
Pindborg tumor. The extent and shape of calcification can 
vary from minimal small round concretions to Liesegang 
rings and large aggregates.

According to Krolls and Pindborg, the presence or absence 
of calcification in CEOT has prognostic implications. A lack 
of calcification indicates less tumor differentiation and hence 
favors more chance of recurrence.[10] Pindborg has also 
reported recurrence after removal in a CEOT that had minimal 
calcifications (Pindborg, J.J: Personal communication, 1974).

Total absence of calcification in CEOT has been reported in 
English language literature in only three cases previously.[3–5] 
The first case was of a 68‑year‑old man who presented with a 
slow‑growing swelling in the mandible.[3] In the second case, 
a 58‑year‑old man presented with an intraosseus tumor in 
left maxillary canine and premolar region. Histopathology 
revealed small islands of epithelial cells, spherical eosinophilic 
deposits, and fibromyxoid stroma, along with S‑100–positive 
Langerhans cells.[4] The third case was a 61‑year‑old man 
having a tumor in the anterior maxilla, which on histopathology 
showed total absence of calcification.[5] While the first case 
did not show any evidence of recurrence 1 year after surgical 
excision, follow‑up in the other two cases is not documented.

Figure 2: Photomicrograph showing polygonal epithelial cells amidst 
amyloid‑like material; note the absence of calcification (a) (H and E, 
×100). Cells showing pseudoglandular pattern (b) (hematoxylin and 
eosin; ×200). Higher magnification of amyloid‑like material (c) (H and 
E, ×400). Congo red staining showing green birefringence of amyloid 
(d) (polarizing microscop, ×200)

Figure  3: Photomicrograph showing immunopositivity of epithelial 
cells for cytokeratin (immunoperoxidase, ×200)
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In the present case, the tumor was located in the mandible and 
showed diffuse amorphous eosinophilic deposits, along with 
interspersed epithelial cells; Langerhans cells were however 
not seen. No areas of clear‑cell morphology were identified 
(the clear‑cell variant of CEOT is known to have aggressive 
behavior).[9] Our patient is on regular follow‑up and the tumor 
has not recurred 1 year after surgical excision.

The absence of calcification not only posed difficulties in 
diagnosing this rare tumor but also warranted an aggressive 
treatment approach. This case highlights the unusual 
microscopic feature of this rare tumor. Prompt recognition 
of this variant can guide surgical management and alert the 
clinician to the need for extended follow‑up.
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