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Abstract   
 
  Ameloblastoma, a benign yet locally aggressive 
odontogenic tumor poses significant diagnostic and 
therapeutic challenges. This review intends to present a 
synopsis of human ameloblastoma's different aspects, 
including its pathogenesis, clinical presentation, diagnostic 
modalities, treatment strategies, and emerging research 
avenues from previously reported articles. By analyzing 
existing literature and clinical insights, this manuscript 
improved the understanding and facilitated optimal 
management of ameloblastoma,  the complex pathology. 
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Introduction  

    Ameloblastoma represents one of the most clinically challenging odontogenic tumors 
encountered in dental and maxillofacial practice (1, 2). Despite its benign nature, the 
propensity for local aggressiveness and high recurrence rates pose significant clinical 
dilemmas (3). This review explains current knowledge on ameloblastoma, focusing on its 
etiology, histopathological characteristics, clinical presentation, diagnostic modalities, 
treatment options, and emerging therapeutic strategies. 
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Etiology and Pathogenesis 

     The precise etiology of ameloblastoma remains vague (4,5), while various genetic, 
molecular, and environmental factors have been implicated. Recent research suggests the 
multifactorial pathogenesis involving dysregulation of signaling pathways such as Wnt/β-
catenin, Sonic Hedgehog, and Notch (6). Moreover,  mutations in genes like BRAF and 
CTNNB1 have been determined in some cases (7). Understanding the molecular 
mechanisms underlying ameloblastoma development is crucial for targeted therapeutic 
interventions (8, 9 ).  

Clinical Presentation 

Clinically, ameloblastomas often manifest as slow-growing, painless swellings in the 
jawbones, most commonly the mandible (10, 11). Radiographically, they present as 
radiolucent lesions with well-defined borders, exhibiting unilocular or multilocular 
patterns (12, 13), associated with variations in clinical appearance depending on the 
histological subtype, tumor size, and anatomical location, necessitating comprehensive 
evaluation for accurate diagnosis and treatment planning (Figure.1) (8,13). 

 

Figure.1: shows widespread right maxillary ameloblastoma comprising facial 
disfigurement and displacement of teeth. (Effiom OA, Ogundana OM, Akinshipo AO, 
Akintoye SO. Ameloblastoma: current etiopathological concepts and management. Oral 
Diseases. 2018;24:307–316 doi:10.1111/odi.12646) 

Histopathological Features 

Histologically, ameloblastomas display diverse morphological patterns, including 
follicular, plexiform, acanthomatous, and basal cell types (Figure. 2, 3) (1, 13). The 
characteristic features include islands or strands of odontogenic epithelium with 
peripheral palisading and central stellate reticulum-like cells (9). Variations in stromal 
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components, such as fibrosis, calcification, or cystic degeneration, further contribute to 
histopathological diversity and may influence clinical behavior. 

 
 

Figure.2: Shows the immunohistochemistry stain for p53 in ameloblastoma Variant 
type A: X200 magnification, B: X360 magnification.  (Al-Salihi KA and Ling Yoke Li 
and Ahmad Azlina. P53 gene mutation and protein expression in ameloblastomas.  Braz 
J Oral Sci. 2006;5(17): 1034-1040.   

 

Figure.3: Displays conventional ameloblastoma (solid/ multicystic). a: Follicular 
ameloblastoma; b. Plexiform ameloblastoma (Effiom OA , Ogundana OM , Akinshipo 
AO , Akintoye SO. Ameloblastoma: current etiopathological concepts and management. 
Oral Diseases. 2018;24:307–316 doi:10.1111/odi.12646) 

Diagnostic Modalities 

Accurate diagnosis of ameloblastoma relies on clinical, radiographic, and 
histopathological assessments (12, 14, 13). Imaging modalities such as panoramic 
radiography, computed tomography (CT), and magnetic resonance imaging (MRI) help 
assess the extent of tumor involvement and guide surgical planning (Figure.4). Fine-

lesion lined by ameloblastomatous epithelium which may
protrude into the lumen in plexiform proliferations (re-
ferred to as intraluminal subtype), while mural unicystic
ameloblastoma presents with ameloblastomatous epithelial
cells within the cyst wall. The recommendations suggested
that mural invasion should be viewed as conventional
ameloblastoma due to its relatively higher recurrence rate
when compared with the luminal type (Wright et al,
2014).
The most common ameloblastoma is the solid/multicys-

tic/conventional type, making up about 91% of all cases
of ameloblastoma. It is slow growing and runs a benign
course. Histologically, the solid/multicystic/conventional
ameloblastoma displays two distinct histological patterns:
the follicular and plexiform types. The follicular type dis-
plays proliferating odontogenic epithelial cells arranged in
islands, while plexiform type displays epithelial cells
arranged in continuous anastomosing strands (Figure 2). It
is not uncommon for an ameloblastoma to display both
histological patterns. In addition to these two histological
types, cystic, granular, acanthomatous, spindle cell, basal
cell, clear cell, and other microscopic subtypes have been
reported (Table 1).
Unicystic ameloblastoma is the second most common

ameloblastoma and accounts for about 5–15% of all cases
(Dhanuthai et al, 2012). It is most often seen in younger
patients with average age of 26.1 years, and its main loca-
tion is the posterior mandible where it often presents as an
asymptomatic swelling (Bansal et al, 2015). The majority
of unicystic ameloblastomas resemble dentigerous cyst
because of their association with an unerupted tooth. The
WHO classification (Sciubba et al, 2005) and the more
recent recommendations (Wright et al, 2014) consider two
main histopathological variants of unicystic ameloblas-
toma, the luminal and mural (Figure 3). The luminal vari-
ant displays a cystic pattern lined by ameloblastomatous
epithelium that protrudes into the lumen as plexiform pro-
liferations that look like an intraluminal subtype. The
mural variant displays either follicular or plexiform
arrangement of ameloblastomatous epithelial cells within
the cystic wall. It is not uncommon for both variants to be
observed in the same ameloblastoma lesion (Figure 3).

Peripheral ameloblastoma is the least common variant
of ameloblastoma, accounting for just 1% of ameloblas-
toma cases (Odukoya and Effiom, 2008; Siar et al,
2012a). Mostly affected are middle-aged patients with an
average age of 52 years. These lesions are more common
in the mandible than the maxilla and are found on poste-
rior gingiva or alveolar sulcus. Histologically, peripheral
ameloblastoma consists of islands of ameloblastic epithe-
lium with similar histological pattern as solid/multicystic/
conventional ameloblastoma (Figure 4a).

Desmoplastic ameloblastoma presents as a slow-grow-
ing painless swelling, but radiologically, it displays a
mixed radiolucent/radiopaque pattern and irregular bor-
ders. The histological feature of extensive stromal dys-
plasia is pathognomonic (Figure 4b). It consists of islands
of odontogenic epithelium with variable shapes and sizes
proliferating within a highly collagenous connective tissue.
The thick collagen fibers tend to compress the odonto-
genic epithelial islands from the periphery, giving rise to
the bizarre shapes and sizes. It is not uncommon for
desmoplastic ameloblastoma to contain metaplastic bone
formations.

Metastasizing or malignant ameloblastoma is a previ-
ously benign ameloblastoma that has metastasized to a
distant site usually the lungs. It is diagnosed based on
clinical features and the rationalization that both primary
and metastatic lesions display similar histological features
of solid/multicystic/conventional ameloblastoma. Amelo-
blastic carcinoma can develop de novo: This is the pri-
mary type. Alternatively, it can develop secondarily from
an initially benign ameloblastoma that loses differentiation
to become a carcinoma. Ameloblastic carcinomas grow
more rapidly and aggressively and can present as painful
swellings that perforate the cortical bone. Histologically,
ameloblastic carcinoma combines the overall histological
patterns of an ameloblastoma with cytological atypia con-
sisting of abnormal mitotic activities, cellular and nuclear
hyperchromatism, and focal necrosis (Sciubba et al, 2005)
(Figure 5).

Ameloblastoma presents clinically as a slow-growing
relatively painless tumor. Due to its locally aggressive
growth characteristics, ameloblastoma can rapidly become

(a) (b)

Figure 2 Solid/Multicystic/Conventional
ameloblastoma. (a) Follicular ameloblastoma
connective tissue (Ct) contains islands of
odontogenic epithelium (black arrows)
delineated by peripheral columnar cells that
display reverse polarization. There are islands
of cystic degeneration containing central loose
stellate reticulum-like cells (*). (b) Plexiform
ameloblastoma connective tissue contains long
anastomosing cords of odontogenic epithelium
(black arrowheads) delineated by peripheral
columnar cells that display reverse polarization
and central loose stellate reticulum-like cells
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needle aspiration cytology (FNAC) may provide preoperative diagnostic information, 
although definitive diagnosis requires histopathological examination of biopsy specimens 
(15).  

 

Figure.4: Displays ameloblastoma variant type.  A & C:  OPG and MRI showing 
uninoculated radiolucency with smooth borders and displacement of teeth. B:  a 
radiolucent area in the right angle of mandible. (Al-Salihi K A, Ihsan Abdullah, Ling 
Yoke Li Clinico-radiologic features of four cases of Ameloblastoma. Brazilian Journal of 
Oral Sciences. 2018; 17:e18028. http://dx.doi.org/10.20396/bjos.v17i0.8651903).    

Treatment Strategies 

Surgical treatment, including resection, remains the primary treatment method for 
ameloblastoma, aiming for complete excision while preserving function and aesthetics 
(16). Various surgical approaches may be employed based on tumor size, location, and 
histological subtype, including conservative enucleation, curettage, segmental resection, 
and reconstruction with bone grafts or alloplastic materials. However, some adjuvant 
treatments like chemotherapy and radiation are committed for select cases with 
aggressive behavior or unresectable disease (16).  

Recurrence and Prognosis 

Despite adequate surgical treatment, ameloblastomas exhibit a high propensity for 
recurrence, necessitating long-term follow-up and vigilant surveillance (15, 16). The risk 
of recurrence varies depending on factors such as histological subtype, surgical 
technique, and margin status. Early detection of recurrence enables prompt intervention, 
potentially improving patient outcomes and minimizing morbidity. 

Emerging Therapeutic Strategies 

6

Al-Salihi et al.

Discussion 
Ameloblastoma, compounds of two words the English word “amel” which means 
enamel and the Greek word “blastos” which means germ12 and the term was coined 
by Lucas (1984) 14 . It is a rare structure of benign odontogenic tumor and is manifest 
by its aggressive local behavior and the high recurrence rate15,16 that may influence by 
certain factors. These factors include the clinicopathological variant of the tumor17,18 
the anatomic site19,20 adequacy of surgery and the histological variant of the amelo-
blastoma that acts to be of prognostic significance in regards of recurrence. In the 
maxilla, ameloblastomas occurred at 22%, where the canine and antral regions of 
the upper jaw are the most localized area. Moreover, ameloblastomas occurred in 
the mandible at 80%, where 70%, 20% and 10% found in the ascending ramus or the 
molars region and the premolar region, and the anterior region respectively21,22. How-
ever, it seldom affects the soft tissue (peripheral ameloblastoma)23. In addition, about 
10-15% of ameloblastomas associated with a non-erupted tooth22.

Ameloblastomas occur with higher frequency in the third or fourth decade of life. 
Besides, the average age at diagnosis is 34 years with a range of five to 74 years, 
except in the case of the unicystic variety, which was diagnosed amidst the ages of 
20 and 30 years, albeit these case were reported in children21,24,25. 

The routine radiographic examination acts as an important tool in the discovering 
of Ameloblastoma coinciding with a clinically observed developing mass. However, 
in most cases, a unilocular or multilocular radiolucency with a honeycomb or soap 
bubble appearance, is the characteristic features of ameloblastomas26. 

A

B C

R L

Figure 4. Shows variant type Ameloblastoma. (A) and (C) OPG and MRI showed a very well defined 
uniloculated radiolucency with smooth borders. There were displacement of teeth 45 and 46 seen in the 
OPG.  Slight expansion of cortex was noted. (B) Skull X-ray showed a radiolucent area at the right angle of 
mandible with some root resorption of the adjacent teeth.
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Recent advances in molecular biology and targeted therapy offer promising opportunities 
for managing ameloblastoma (7,17). Identifying molecular markers and signaling 
pathways implicated in tumor pathogenesis may facilitate the development of novel 
targeted agents or immunotherapeutic approaches. Besides, progress in regenerative 
medicine and tissue engineering has the potential for innovative reconstructive strategies 
post-surgery (16). 

Conclusion 

Ameloblastoma poses significant diagnostic and therapeutic challenges due to its locally 
aggressive behavior and high recurrence rates. The multidisciplinary approach involving 
oral and maxillofacial surgeons, pathologists, radiologists, and oncologists is essential for 
comprehensive management. Further research focusing on elucidating the molecular 
mechanisms, identifying predictive biomarkers, and exploring targeted therapeutic 
interventions is affirmed to enhance patient outcomes and quality of life. 
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