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Granular cell ameloblastoma
A rare case report with public health implications
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Abstract 
Rationale: Ameloblastomas are benign odontogenic tumors that exhibit local aggressiveness and a high potential for recurrence. 
Their histopathological diversity and potential to cause significant anatomical and functional complications often make diagnosis 
and treatment challenging. This case highlights the clinical, radiographic, and histopathological features of a rare granular cell 
ameloblastoma and underscores the importance of a radical surgical approach to management.

Patient concerns: A 46-year-old female was referred to the Outpatient Department with a complaint of swelling on the 
right side of her face for 10 months. The swelling started as a small, asymptomatic enlargement of the lower jaw and gradually 
increased over the past several months.

Diagnoses: The clinical examination revealed noticeable facial asymmetry with a diffuse, firm to bony-hard swelling in the 
right mandibular region. Intraorally, a lobulated, bony-hard swelling with significant cortical expansion in the right lower jaw was 
observed. The mandibular occlusal radiograph showed a “soap bubble” appearance with multilocular radiolucency, cortical 
plate thinning, and disruption. The orthopantogram displayed a well-defined multilocular radiolucent lesion with root resorption, 
displaced teeth, and a “tooth floating in air” appearance. An incisional biopsy revealed tumor islands or follicles of odontogenic 
epithelium. Tall columnar ameloblast-like cells were arranged in a palisaded fashion at the periphery, and stellate reticulum-like 
cells were at the center. Large granular cells containing eosinophilic cytoplasmic granules confirmed the diagnosis of granular cell 
ameloblastoma. The patient was diagnosed with granular cell ameloblastoma.

Interventions: A lower cheek flap was raised using a Roux lip split incision, followed by segmental mandibulectomy and 
resection of the tumor mass. The resected specimen’s histopathological findings were consistent with the incisional biopsy.

Outcomes: The patient exhibited uneventful postoperative recovery with no signs of recurrence or metastasis during a 2-year 
follow-up period.

Lessons: Granular cell ameloblastoma, although uncommon, demands careful differentiation from other odontogenic neoplasms 
due to its distinctive histological characteristics. An integrated approach, combining clinical, radiographic, and histopathological 
assessments, is essential for precise diagnosis and optimal treatment planning. Given the tumor’s locally aggressive nature, 
radical surgical treatment is often necessary to prevent recurrence. Long-term follow-up is vital to monitor for potential recurrence 
and ensure complete disease control.

Abbreviation: GCA = granular cell ameloblastoma.
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1. Introduction
The World Health Organization describes ameloblastoma as a 
benign epithelial intraosseous odontogenic tumor, marked by 
its progressive growth, potential to destroy adjacent tissues, 

and propensity for local recurrence if not completely excised. 
The first documented case of ameloblastoma was reported by 
Cusack in 1827, and Ivy and Churchill gave the condition its 
name in 1930.[1–4]
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Ameloblastoma is a benign, locally aggressive epithelial 
tumor arising from enamel, dental follicles, periodontal liga-
ments, or the linings of odontogenic cysts.[5,6] Robinson defined 
the tumor as “usually unicentric, nonfunctional, intermittent in 
growth, anatomically benign and clinically persistent.”[7,8]

The annual incidence of ameloblastoma is estimated to be 
0.5 cases per million people. They are the second most com-
mon odontogenic tumor, constituting 1% of all oral tumors and 
around 9% to 11% of odontogenic tumors.[6,9]

Although the exact cause of ameloblastoma remains unclear, 
it may be associated with localized trauma, nutritional defi-
ciency, inflammation, mutations, and/or molecular aberrations 
affecting various signaling pathways.[10,11] Moreover, genetic and 
molecular aberrations may contribute to the aggressiveness and 
metastatic potential of the tumor.[7,11,12]

Ameloblastomas are more commonly seen in certain age 
groups and locations, with approximately 80% of cases occur-
ring in the mandibular body and ramus region, predominantly 
in individuals aged 30 to 50. Nevertheless, the lesion can affect 
individuals of all age groups, including children.[13–15] The tumor 
is typically asymptomatic, slow-growing, and locally aggressive, 
characterized by cortical expansion, perforation, and infiltration 
into nearby soft tissues.[15,16] In some cases, ameloblastoma is an 
incidental radiographic finding.[17,18]

The orthopantomogram serves as a valuable first-line diag-
nostic tool, and reveals well-defined, expansile, unilocular or 
multilocular radiolucencies with a characteristic “soap bubble” 
appearance. The extent of the tumor and cortical bone destruc-
tion can be assessed using computed tomography.[6]

Ameloblastomas show diverse microscopic patterns, with the 
granular cell pattern being uncommon, representing about 3% 
to 5% of all histologic variants of ameloblastomas.[19–22]

Granular cell ameloblastoma (GCA) is distinguished by the 
presence of granular cells at the center of the follicles, which 
progressively replace the stellate reticulum. These cells represent 
a transitional phase in the tumor’s lifecycle, starting from stel-
late cells, and evolving into granular cells that produce granules, 
ultimately leading to cyst formation.[9,23,24]

Krompecher (1918) was the first to recognize granular cell 
changes in the histopathology of ameloblastoma, referring 
to them as pseudoxanthomatous cells.[25–28] Although ear-
lier regarded as a marker of aging or degenerative changes in 
chronic lesions, this variant has also been identified in young 
individuals and clinically aggressive lesions. The tumor has 
an aggressive course, and an increased risk of recurrence and 
metastasis.[13,15,26–29]

Given the rarity of the GCA subtype and its potential to be 
mistaken for other odontogenic and non-odontogenic lesions 
with a granular cell component, it is crucial to have a clear 
understanding of the distinctive features of this locally aggres-
sive neoplasm.[19]

Considering its aggressive nature and high recurrence rates, 
the primary treatment approach is complete excision, accompa-
nied by adequate reconstruction.[8,30] The preferred treatment for 
large multicystic GCA is segmental resection, followed by recon-
struction of the resulting defect. Recent guidelines recommend a 
minimum margin of 1 to 2 cm for segmental resections.[31]

Here, a rare case of GCA of the mandible is reported. Due to 
its high recurrence rate, this subtype needs to be distinguished 
from other variants of ameloblastoma and granular cell lesions.

2. Case report
A 46-year-old female was referred to the Outpatient Department 
with a complaint of swelling on the right side of her face for 10 
months.

2.1. History and clinical examination

The swelling, which started as a small, asymptomatic enlarge-
ment of the lower jaw, gradually increased over the past sev-
eral months. The patient had no history of trismus, pain, pus 
discharge, paresthesia, or difficulty in chewing or speaking. She 
mentioned having a right mandibular molar extraction a year 
ago. Her medical and family histories were unremarkable. The 
patient has not underwent any treatment before.

On extraoral examination, a marked facial asymmetry, with 
a diffuse, smooth-surfaced swelling on the right side of the face, 
affecting the mandibular body and ramus was observed. The 
swelling measured about 6 × 6 cm, extending superiorly up to 
the ala-tragus line, inferiorly 3 cm below the inferior border 
of the mandible, and anteroposteriorly from the left parasym-
physeal region to the right angle of the mandible. Nasolabial 
fold obliteration with deviation of the lip to the left side were 
also noted. The skin over the swelling appeared shiny and non- 
pinchable, with no signs of ulceration, discharge, sinus tract, 
or other changes. On palpation, the swelling was firm to bony 
hard and non-tender, with no increase in surface temperature. 
No associated lymphadenopathy was present (Fig. 1A and B).

Intra-oral examination revealed a diffuse, bony-hard, lobu-
lated swelling with significant cortical expansion in the right 

Figure 1.  (A and B): Frontal and lateral view of the patient showing the extraoral extent of the lesion.
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lower jaw, extending from the left mandibular anterior teeth 
to the right retromolar region. The swelling completely oblit-
erated the buccal vestibule. The affected teeth were non-tender, 
displaced, and demonstrated grade I mobility. The overlying 
mucosa appeared shiny and stretched. Palpatory findings were 
suggestive of a bony hard & non-tender swelling (Fig. 2).

2.2. Differential diagnosis

Considering the history and clinical presentation, the lesion 
was differentially diagnosed as an odontogenic neoplasm 
(Ameloblastoma, odontogenic myxoma, keratocystic odon-
togenic tumor), malignancy within odontogenic neoplasms 
(Ameloblastic carcinoma/sarcoma), central giant cell granuloma 
and vascular neoplasm of bone (Hemangioma).

2.3. Investiagtions

The mandibular occlusal radiograph showed a characteristic 
“soap bubble” multilocular radiolucency, affecting the marrow 
bone and leading to uneven expansion, with more pronounced 
buccal expansion than lingual. Thinning and disruption of the 
buccal and lingual cortex, with adjacent teeth displacement was 
also seen (Fig. 3).

The orthopantogram demonstrated a well-demarcated multi-
locular radiolucency extending from the right mandibular ramus 
to the left mandibular second premolar region. Irregular bony 
trabeculae within the lesion indicated the persistence of bone 
after destruction. Root resorption and interdental bone loss 
were observed in the affected teeth, resulting in a “tooth floating 
in air” appearance (Fig. 4). Cone-beam computed tomography 
was advised to assess the lesion’s extent, three-dimensional (3D) 
location, and proximity to anatomic landmarks, but the patient 
declined the procedure due to financial constraints.

Routine hematology and biochemical tests were within the 
normal range. An incisional biopsy was performed follow-
ing the patient’s informed consent. Hematoxylin and eosin 
(H&E) staining revealed odontogenic epithelium as tumor 
islands and follicles within the connective tissue stroma. Tall 
columnar ameloblast-like cells arranged in a palisaded fash-
ion were observed at the periphery of the follicles, and stellate  
reticulum-like cells at the center. Large granular cells, con-
taining abundant eosinophilic granules in their cytoplasm 
occupied the center of the tumor follicles (Fig. 5A and B). The 
histopathological features confirmed the diagnosis of granular 
cell ameloblastoma.

2.4. Treatment

A lower cheek flap was raised using a Roux lip-split incision, 
followed by segmental mandibulectomy and tumor resection. 
The resected specimen’s histopathological findings were consis-
tent with the incisional biopsy.

2.5. Outcome and follow up

Post-operative recovery was uneventful, with no clinical or 
radiographic signs of recurrence or metastases during a two-
year follow-up. Informed consent was obtained from the patient 
for publication of this case report.

3. Discussion
Ameloblastoma is a locally invasive tumor originating from 
odontogenic epithelium. It consists of proliferating enamel 
organ-like tissue that has not differentiated into hard tissue and 
lacks enamel and dentin. Various sources have been proposed 
for the epithelium of origin in ameloblastoma, including the epi-
thelial lining of odontogenic cysts, the dental lamina or enamel 
organ, disruptions in the developing enamel organ, basal cells of 
the surface epithelium, and heterotopic epithelium from other 
body parts.[9,28]

The World Health Organization (2017) classifies amelo-
blastomas into 4 types: conventional ameloblastoma (formerly 
termed “solid/multicystic ameloblastoma”), which includes fol-
licular, plexiform, acanthomatous, desmoplastic, granular cell, 
and basal cell variants, either singly or in combination; unicystic 
ameloblastoma, with luminal, intraluminal, and mural variants; 
extraosseous/peripheral ameloblastoma; and malignant or met-
astatic ameloblastoma.[1,4,32]

The peak incidence of ameloblastoma differs by type and 
age: the conventional type is most common in the 4th and 5th 
decades, the unicystic type in the 2nd and 3rd decades, and the 
extraosseous/peripheral type in the 5th to 7th decades.[33]

Figure 2.  Intra-oral swelling in the right mandibular body with vestibular 
obliteration.

Figure 3.  Occlusal radiograph showing a multilocular radiolucent lesion with 
cortical expansion and tooth displacement.
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Ameloblastoma usually presents with minimal signs and 
symptoms. In certain instances, radiological changes may be 
accidentally identified on radiographs taken for other pur-
poses.[18] The most common presenting symptom of amelo-
blastoma is a slow-growing, asymptomatic jaw swelling. Other 
clinical signs include soft tissue infiltration, mobility of adjacent 
teeth, and dental malocclusion. Pain is an uncommon symptom, 
typically arising from hemorrhage within or near the tumor, 
or due to neural invasion.[17,34] Ameloblastoma typically grows 
in the buccolingual direction, causing notable expansion. On 
average, ameloblastomas measure around 4 cm at the time of 
presentation.[17,34–36]

The age, clinical features, and tumor location in our case 
align with the published literature.

Granular cell ameloblastoma (GCA) displays the typical 
radiographic features of ameloblastoma, including multilocular-
ity and a tendency for cortical expansion and perforation. The 
radiographic appearance is depicted as a “soap bubble” when 
the loculations are large and “honeycombed” when they are 
smaller, depending on their size. Root resorption of adjoining 
teeth is frequently observed.[13,15,17]

In the reported case, a multilocular radiolucency was observed 
in the posterior mandible, accompanied by cortical expansion 
and adjoining teeth root resorption.

The follicular (32.5%) and plexiform (28.2%) subtypes are 
the most common histological types, followed by the acantho-
matous (12.1%) and desmoplastic (4–13%) variants. The gran-
ular cell (3–5%) and basal cell (2%) ameloblastomas are less 
frequently observed subtypes.[12,37,38]

GCA is distinguished by the transition of stellate reticulum- 
like cells into granular cells with dense eosinophilic cytoplasm. 

These granular cells have copious cytoplasm with eosinophilic 
granules resembling lysosomes, detectable through ultrastruc-
tural and histochemical analysis.[15,19,27,29,38,39]

The rarity of GCAs is highlighted in the literature. In a clin-
icopathological study, Kameyama et al[40] reported that only 1 
out of 77 ameloblastoma cases was of the granular cell type. 
Reichart et al[37] reviewed literature from 1960 to 1993 and doc-
umented only 56 cases of GCA out of 1593 cases with available 
histologic data.

Several theories have been proposed to explain the nature 
of the granules in GCA. These include the possibility that the 
granular cell change may result from a degenerative process 
in a chronic lesion, dysfunctional neoplastic cells, a metabolic 
response to aging, or serve as a marker of a more aggres-
sive disease progression.[29,37,41] Nevertheless, it is still uncer-
tain whether the granular cell change in ameloblastoma is a 
result of degeneration or an indication of a more aggressive 
disease.[41,42]

Ultrastructural and histochemical studies indicate that 
granular cells are lysosomes, with their accumulation in the 
cytoplasm possibly caused by impaired lysosomal enzyme func-
tion or lysosome-associated proteins, leading to the buildup 
of substrates typically degraded in the endosome-lysosome 
system.[9,21,22,39]

Granularity in cells may be attributed to aging or degen-
eration. It is proposed that lysosomes aggregate as their 
ability to eliminate unwanted components diminishes with 
age.[39,43] Additionally, the increased expression of fibronectin, 
a biomarker of replicative senescence, in granular cells sug-
gests that these changes may be associated with age-related 
alterations.[29,39,44]

The aging phenomenon is further illustrated by the fact that 
patients with granular cell ameloblastomas are, on average, 
8 years older than those with conventional ameloblastomas. 
Furthermore, granular cell ameloblastomas exhibit a longer 
average symptom duration of 15.3 years compared to 2.3 to 
5.8 years in conventional ameloblastomas.[36,37,44] However, 
the aging phenomenon is no longer regarded as the cause of 
granularity, as this variant has also been observed in younger 
patients.[29]

Published literature suggests that granularity in GCAs may 
result from increased apoptosis and subsequent phagocyto-
sis by adjoining neoplastic cells, driven by the expression 
of death signaling molecules.[9,21,39,43] Immunohistochemical 
studies have demonstrated an increase in apoptotic cells and 
a reduction in the expression of antiapoptotic factors like 
Bcl-2 and p53 proteins in GCA.[15,21,27,29] Published literature 

Figure 4.  OPG showing a multilocular radiolucent lesion with “tooth floating 
in air” appearance. OPG = orthopantomogram.

Figure 5.  (A) Photomicrograph showing tumor islands with peripheral tall columnar cells and central granular cells (H & E 10×). (B) Photomicrograph showing 
ameloblastomatous follicles with peripheral tall columnar cells and central cells showing prominent eosinophilic granules (H & E 40×).
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shows that signaling molecules such as Wnt-5a and β-catenin 
are produced in greater amounts in granular cells, but the 
impaired transport or secretion leads to their aggregation as 
autophagosomes.[21,43]

Oral lesions with similar histomorphology, including gran-
ular cell tumor, granular cell odontogenic tumor, granular cell 
myoblastoma, granular cell ameloblastic fibroma, and congen-
ital epulis, are considered in the differential diagnosis of GCA. 
Although these tumors share similar granular cell morphology, 
they differ in their histogenesis. Immunohistochemistry may 
serve as a diagnostic aid in differentiating GCA from these tum
ors.[19–22,36,37,39]

The management of ameloblastomas should be guided by the 
patient’s history, clinical and radiographic assessments, and his-
topathological features.[45]

Granular cell ameloblastomas managed with conservative 
approaches such as enucleation or curettage are more likely for 
recurrence, as the tumor’s border within the cancellous bone 
extends beyond the visible gross specimen and radiographic 
boundaries of the lesion. As a result, radical surgical approaches, 
precise preoperative diagnosis, and long-term follow-up are 
advised.[9,14,29]

GCAs carry a higher risk of recurrence (33.3% more likely 
than other types)[37] and can metastasize to distant organs and 
tissues, including the lungs and thoracic vertebrae.[28,38] The 
tumor’s aggressive nature may be linked to its higher recurrence 
rates and metastatic potential.[21,38]

In this case, the aggressive nature of the lesion was evident by 
the destruction of a large portion of the mandibular body and 
root resorption of adjacent teeth. The patient had undergone a 
right mandibular molar extraction one year before the diagnosis 
of GCA. However, it is unclear whether the extraction triggered 
the lesion or if it was present inherently before the extraction 
and developed independently.

4. Conclusion
Granular cell ameloblastoma (GCA) is a rare condition with 
distinct histopathological features. Due to its higher recurrence 
rate, aggressive nature, and need for long-term follow-up, it 
must be differentiated from other subtypes. Understanding the 
composition of the granules in GCA and similar lesions is crucial 
for accurate diagnosis and comprehension of its clinical behav-
ior. A clear understanding of GCA’s clinicopathological features 
can improve diagnostic accuracy, reduce recurrence rates, and 
enhance treatment outcomes.

5. Recommendations

	   i)	 Granular cell ameloblastoma, a rare variant of ameloblas-
toma, requires careful management due to its unique his-
tological features and potential for aggressive behavior.

	   ii)	 Surgical excision is typically the primary treatment 
approach, with an emphasis on achieving clear margins to 
minimize recurrence risk. Long-term follow-up is essen-
tial to monitor for any signs of recurrence.

	  iii)	 Multidisciplinary collaboration among oral surgeons, 
pathologists, and oncologists can enhance patient out-
comes by providing comprehensive care tailored to indi-
vidual needs.

6. Patient perspectives
The patient experienced uneventful healing after the segmental 
mandibulectomy and tumor resection, and was completely sat-
isfied with the treatment protocol. Post-operative recovery was 
uneventful, with no clinical or radiographic signs of recurrence 
or metastases during a two-year follow-up.
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