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Ameloblastoma is an epithelial odontogenic neoplasm with clinical and histological diversity. They are locally invasive tumors with
3 clinical variants such as solid, unicystic, and peripheral ameloblastomas, and the unicystic variant constitutes only 13%.
Histologically, it shows diverse microscopic patterns that may occur isolated or in combination with other patterns. The
granular cell variant accounts for 3.5% of all ameloblastoma cases. The eosinophilic granules seen in the cytoplasm of the tumor
are thought to be lysosomes and presumably contribute to the pathogenesis of the tumor. Although such a phenomenon is rare
in unicystic ameloblastoma, granular cell differentiation in solid multicystic ameloblastoma is a well-established phenomenon.
In this paper, we present a unique case of unicystic ameloblastoma with granular cell differentiation with a brief review.

1. Introduction

Ameloblastoma is a true benign odontogenic tumor of epithe-
lial origin containing enamel organ-like tissue without any
hard tissue formation. It was defined by Robinson as “uni-
centric, nonfunctional, intermittent in growth, anatomically
benign and clinically persistent” tumor [1]. It is a locally inva-
sive tumor accounting for 11% among odontogenic tumors in
Caucasians [2]. Histologically, plexiform and follicular
variants are the two chief patterns, and when certain changes
like granular transformation and squamous metaplasia may
be noted, they are referred to as granular cell and acanthoma-
tous variants, respectively [3]. The granular cell variant is the
least common, but the most aggressive histological type with
higher incidence of malignant transformation and distant
metastasis [4]. WHO clinically categorized ameloblastomas

into solid multicystic, unicystic, desmoplastic, and peripheral
ameloblastomas. However, they are similar histologically.
Rarely do they present interesting variations microscopically.
However, unicystic ameloblastoma (UA) rarely presents with
a myriad of histopathological patterns. In this article, an
interesting case of UA is presented along with a literature
review relevant to its unique microscopic features [5].

2. Case Report

A 45-year-old female patient reported with a swelling in the
mandibular anterior region since 4 years. It began as a
peanut-sized swelling which progressed to about 6 cm and
has increased rapidly during the last two months. Extraoral
examination revealed that there was facial asymmetry
(Figure 1) with the swelling extending from the right
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parasymphysis to the left parasymphysis region anterio-
posteriorly and superio-inferiorly from the lower lip to the
inferior border of the mandible. The skin over the swelling
was smooth and was of the same color as the adjacent skin.
On intraoral examination, it is approximately 6 × 7 cm in size
extending from 43 to 34 obliterating labial and lingual
vestibules (Figure 1(b)).

The mandibular left premolars were displaced, and the
swelling presented an ulcerated surface on the left side. On
palpation, it was hard and nontender. Orthopantamograph
(OPG) revealed unilocular radiolucency extending from the
mesial aspect of 43 to the mesial aspect of 34, and the occlusal
view showed an expansion of labial and lingual plates with

intact cortical bone (Figure 1(c)). Sections of the incisional
biopsy specimen stained with hematoxylin (H) and eosin
(E) revealed odontogenic tumor epithelial cells arranged in
sheets, cords, and follicles exhibiting tall columnar peripheral
cells with central star-shaped cells resembling the stellate
reticulum. The intervening connective tissue was predomi-
nantly fibrous. Areas of the lining epithelium were evident
made of the parakeratinized stratified squamous epithelium
overlying a fibrocellular connective tissue with few chronic
inflammatory cells. It was diagnosed as plexiform ameloblas-
toma followed by surgical removal.

Under all aseptic conditions, GA was administered
through naso-endochondral intubation. The patient’s face

(a) (b)

(c)

Figure 1: (a) Extraoral swelling; (b) intraoral ulcerated mass with obliteration of labial vestibule; (c) radiographic presentation showing the
expansion of cortical plates.
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and oral cavity were painted with povidine-iodine and
draped. LA with adrenaline 1 : 80,000 was administered as a
bilateral inferior alveolar nerve block andmental nerve block.
Incision was placed from 46 to 36, and subperiosteal dissec-
tion was done bilaterally up to the premolar region both buc-
cally and lingually. Supraperiosteal dissection was done over
the anterior mandibular region to expose the tumor. Tumor
borders were osteotomized with the help of osteotomes,
and the lesion was separated from the mandible. Lingually,
genioglossus and geniohyoid muscles were found to be
attached to the genial tubercles and were secured. Curettage
along with chemical cauterization using Carnoy’s solution
was done at the lesion site. Hemostasis was achieved. Thor-
ough intraoral irrigation was done. Primary closure was done
using 3-0 vicryl with horizontal mattress sutures. Tongue
stitch was placed to prevent fall back of the tongue immedi-
ately postoperatively and secured extraorally. Ryle’s tube
was placed, and no intraoral complications were noted. The

patient was extubated and shifted to the postoperative ward
uneventfully. The healing was uneventful with no recurrence
till date.

The H&E-stained sections of the excisional biopsy speci-
men revealed a well-defined cystic lumen lined by a nonker-
atinized stratified squamous epithelium with basal tall
columnar ameloblast-like cells and superficial stellate
reticulum-like tissue satisfying Vickers and Gorlin criteria
(Figure 2(a)). The epithelial lining showed mural prolifera-
tions and proliferations into the cystic lumen in the form of
interconnecting strands and cords, with stellate reticulum-
like tissue exhibiting granular cell differentiation with eosin-
ophilic granules in the cytoplasm (Figures 2(b) and 2(c)). The
intervening connective tissue showed delicate collagen fibers.
In some areas, eosinophilic polygonal cells with prominent
nuclei and amorphous eosinophilic material resembling
calcifying epithelial odontogenic tumor (CEOT) were
noticed (Figure 2(d)). A diagnosis of “unicystic granular cell

(a) (b)

(c) (d)

Figure 2: (a) H&E-stained section showing the cystic lumen lined by a thin nonkeratinized stratified squamous epithelium with columnar
basal cells at focal areas (×100). (b) H&E-stained section showing epithelial proliferations into both the cystic lumen and the connective
tissue wall (×40). (c) H&E-stained section showing odontogenic epithelial cells arranged in interconnecting strands and sheets with
granular cells located centrally (×100). (d) H&E-stained section showing darkly stained polygonal cells arranged in sheets with
homogenous eosinophilic deposits resembling CEOT-like areas.
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ameloblastoma with calcifying epithelial odontogenic tumor-
like areas” was given.

3. Discussion

UAs are cystic lesions that present as cysts in their clinical,
radiographic, and gross features but histologically have
features resembling ameloblastoma-like areas in the lining
epithelium of the cystic cavity [6]. Depending upon the histo-
logical location of the tumor nodules within the lesional tis-
sue, they have been categorized as intraluminal, luminal,
and mural variants [7]. Though it resembles conventional
ameloblastoma histologically, it has been separated from it
as it differs from it in the following characteristics.

(a) It is relatively common in younger individuals

(b) It is more commonly associated with impacted man-
dibular third molars and hence resembles a dentiger-
ous cyst on a radiograph

(c) It is less aggressive in its biological behavior with
better overall prognosis and decreased recurrence
rate [8]

Although granular cell differentiation has been a docu-
mented phenomenon in conventional ameloblastomas, such
a feature has been infrequently appreciated in UA [9].
According to Broca, they account for 1 to 2% of all jaw
tumors and cysts. It is common in the posterior mandibular
region (third molar). However, it was noted in the lower
anterior region in our case. It is uncommon in fourth and
fifth decades with no sex predilection [10]. Ponce et al.
reported UA demonstrating histological patterns such as
granular cell, basal cell, and acanthomatous patterns and
hyaline ring granuloma [11]. However, in our case, granular
cell changes and those resembling CEOT were identified.
Since such changes are rare (Table 1), the impact of such
findings on its biologic behavior is unknown and documen-
tation of few more similar cases may shed light on its patho-
genesis and nature [5]. Granular cell ameloblastoma (GCA)
is characterized by islands of odontogenic tumor epithelial
cells containing peripheral ameloblast-like cells with cen-
trally large oval to polyhedral cells with abundant coarse
granules within the cell displacing the nucleus to the periph-
ery of the cells. Electron microscopy revealed that these
granules are lysosomes [3]. However, the probable reasons
for their occurrence have been speculated as follows:

(1) During amelogenesis, in the synthetic and postsecre-
tory stages, ameloblasts usually show an increase in
autophagic lysosomes. Similarly, in ameloblastoma,
the odontogenic epithelial cells show granular
changes due to either lysosomal insufficiency or
excessive production of unused materials [9]

(2) Aging theory: since granular change was observed in
ameloblastomas after two decades of the initial onset
of the tumor, it was assumed that aged components
get accumulated within the tumor cells and that there
is decreased ability of lysosomes to dispose them with
increasing age [12]. Thus, increased lysosomes within
the tumor cells might indicate enhanced activity to
digest the unwanted compounds. However, Neville
et al. did not consider it an aging change since it
was found in younger patients also [13]

(3) Electron microscopy observed apoptotic cell frag-
ments of compact nuclei in granular cells, which were
removed by neighboring granular cells, implying that
increased tumor cell apoptosis accompanied by
phagocytosis could be leading to cytoplasmic granu-
larity [14]

(4) However, another electron microscopic study
showed that the nuclei of the granular cells were nor-
mal without any degenerative changes, and therefore,
it was suggested that the presence of numerous lyso-
somes is indicative of active function and does not
represent an aging change [9]

Differential diagnosis for GCA includes granular cell
tumor, granular cell myoblastoma, granular cell odonto-
genic tumor, congenital epulis, and granular cell amelo-
blastic fibromas. Though the morphology of the granular
cells is similar in all these tumors, their histogenesis dif-
fers. Secondly, GCA is epithelial in origin and the others
are mesenchymal. Immunohistochemistry may help in dis-
tinguishing GCA from these tumors [15]. The treatment
of ameloblastoma is controversial, and hence, comprehen-
sive history, routine radiographs, proper clinical examina-
tion, advanced imaging, and representative biopsy should
be considered. It is an established fact that UAs are less
aggressive as compared to solid ameloblastomas and are
treated successfully with enucleation or curettage [16].
However, since granular cells are associated with aggres-
sive nature with higher incidence of malignancy and
metastasis, it would be more appropriate to plan a more
radical approach [17].

Table 1: List of cases reported.

Authors Year Cases reported

Abaza et al. [18] 1989 Granular cell odontogenic cyst: a unicystic ameloblastoma with late recurrence as a follicular ameloblastoma

Thillaikarasi et al. [9] 2010 Cystic granular cell ameloblastoma

Ponce et al. [11] 2014 Unusual histological patterns and hyaline ring granulomas in a unicystic ameloblastoma

Motahhary et al. [19] 2014 Granular cell type of a unicystic ameloblastoma: an unusual case and review of the literature

Jain et al. [5] 2017 Unicystic ameloblastoma of the mandible with an unusual diverse histopathology
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4. Conclusion

In the present case, though incisional biopsy report suggested
it to be a plexiform ameloblastoma, enucleation was done as
the patient preferred a more conservative approach and its
healing was uneventful without any evidence of recurrence
till date. Since the excisional biopsy report showed the
presence of granular cells and CEOT-like areas, the idea that
does it warrant an additional surgery that is more invasive is
still questionable. Unless few more such cases are reported,
the precise treatment protocols for such lesions cannot be
established.

Conflicts of Interest

The authors hereby declare that no conflict of interest exists.

References

[1] B. Sivapathasundharam, Shafer's Textbook of Oral Pathology
E-Book, S. B. RR, Ed., New Delhi, Elsevier Health Sciences,
2020.

[2] S. Arora, A. Mujhib, G. Diwakar, and V. Amberker, “Granular
cell ameloblastoma : A case report with a brief note on review
of literature,” Egyptian Journal of Ear, Nose, Throat and Allied
Sciences, vol. 15, no. 3, pp. 267–269, 2014.

[3] L. M. Cherian, A. Sood, and R. Heera, “Granular cell amelo-
blastoma: report of an unusual case and review of literature,”
Oral & Maxillofacial Pathology Journal, vol. 5, no. 2, 2014.

[4] S. Hunasgi, A. Koneru, D. S. Chauhan, and Y. Guruprasad,
“Rare giant granular cell ameloblastoma: a case report and an
immunohistochemical study,” Case Reports in Dentistry,
vol. 2013, Article ID 372781, 5 pages, 2013.

[5] K. Jain, G. Sharma, P. Kardam, andM.Mehendiratta, “Unicys-
tic ameloblastoma of mandible with an unusual diverse histo-
pathology: a rare case report,” Journal of Clinical and
Diagnostic Research, vol. 11, no. 4, 2017.

[6] Z. Chaudhary, U. S. Pal, V. Sangwan, and P. Sharma, “Unicys-
tic ameloblastoma: a diagnostic dilemma,” National Journal of
Maxillofacial Surgery, vol. 2, no. 1, pp. 89–92, 2011.

[7] P. A. Reichart and H. P. Philipsen, Odontogenic tumors and
allied lesions, Quintessence Pub, 2004.

[8] R. Rajendran, Shafer's Textbook of Oral Pathology, Elsevier
India, 2009.

[9] R. Thillaikarasi, J. Balaji, B. Gupta et al., “Cystic granular cell
ameloblastoma,” Journal of Maxillofacial and Oral Surgery,
vol. 9, no. 3, pp. 310–313, 2010.

[10] Y. Martin, M. Sathyakumar, J. Premkumar, and K. Magesh,
“Granular cell ameloblastoma,” Journal of Oral and Maxillofa-
cial Pathology, vol. 21, no. 1, p. 183, 2017.

[11] J. Ponce, H. Lima, M. Rodrigues, F. Souza, and V. Lara,
“Unusual histological patterns and hyaline ring granulomas
in a unicystic ameloblastoma,” Hippokratia, vol. 18, no. 1,
p. 83, 2014.

[12] S. Patankar and A. Mehtha, “Granular cell ameloblastoma: a
case report,” International Journal of Oral & Maxillofacial
Pathology, vol. 2, no. 4, pp. 63–67, 2011.

[13] B. Neville, D. Damm, C. Allen, and A. Chi, Oral and Maxillo-
facial Pathology, Elsevier Health Sciences, United States, 2015.

[14] H. Kumamoto and K. Ooya, “Immunohistochemical and
ultrastructural investigation of apoptotic cell death in granular

cell ameloblastoma,” Journal of Oral Pathology & Medicine,
vol. 30, no. 4, pp. 245–250, 2001.

[15] N. Afroz, S. Qadri, N. Shamim, and S. Qadri, “Granular cell
ameloblastoma of maxilla: masquerading as pyogenic granu-
loma,” Oral and Maxilofacial Pathology Journal, vol. 6, no. 1,
pp. 568–571, 2015.

[16] V. Kattimani, J. Sumanti, and L. Prasad, “Granular cell amelo-
blastoma: a case report and literature review,” Journal of Den-
tal Problems and Solutions, vol. 2, pp. 031–033, 2014.

[17] T. L. Yogesh and S. Sowmya, “Granules in granular cell lesions
of the head and neck: a review,” ISRN Pathology, vol. 2011,
Article ID 215251, 10 pages, 2011.

[18] N. A. Abaza, L. Gold, and E. Lally, “Granular cell odontogenic
cyst: a unicystic ameloblastoma with late recurrence as follicu-
lar ameloblastoma,” Journal of Oral and Maxillofacial Surgery,
vol. 47, no. 2, pp. 168–175, 1989.

[19] P. Motahhary, A. Etebarian, and F. Asareh, “Granular cell type
of a unicystic ameloblastoma: an unusual case and review of
the literature,” Journal of Oral and Maxillofacial Pathology,
vol. 18, no. 2, p. 331, 2014.

5Case Reports in Dentistry


	Unusual Variant of Unicystic Ameloblastoma with CEOT-Like Areas: A Rare Case Report with Review of Literature
	1. Introduction
	2. Case Report
	3. Discussion
	4. Conclusion
	Conflicts of Interest

