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ABSTRACT:  

Background: Ameloblastic carcinoma (AC) is a rare odontogenic malignancy that combines histological 

features of ameloblastoma with malignant cytology. Its rarity and infiltrative nature pose challenges for 

diagnosis, treatment, and prognosis. 

Case Presentation: A 34-year-old male presented with swelling in the left mandible. Imaging revealed a 3.8 

× 2.7 × 7 cm expansile lytic lesion. Histopathology confirmed ameloblastic carcinoma with nests and sheets 

of malignant odontogenic epithelial cells, peripheral palisading, and atypical mitoses. Final excision revealed 

a positive superior mucosal margin and critically close margins at medial (0.3 cm), posterior (0.5 cm), and 

lateral (0.5 cm) soft tissues. Adjuvant radiotherapy (66 Gy with boost) was administered. At 6 months, the 

patient remained disease-free. 

Conclusion: Adequate surgical margins remain the cornerstone of AC management. When margins are 

positive or close, adjuvant radiotherapy is essential for locoregional control. Advances in molecular oncology 

(e.g., BRAF-targeted therapy) may further transform future management. 

 

1. Introduction 

Ameloblastic carcinoma (AC) is a primary odontogenic 

carcinoma, recognized by the World Health Organization 

(WHO) as an aggressive malignant tumor that exhibits 

histological features of ameloblastoma alongside 

concurrent cytological malignancy¹˒³. This is a crucial 

distinction from malignant ameloblastoma, which is 

defined as a tumor that metastasizes while retaining the 

benign histological features of a conventional 

ameloblastoma in both the primary and metastatic 

lesions²˒³⁴. This terminological clarity is essential for 

proper diagnosis and management, as the presence of 

malignant cytology in the primary lesion of an AC 

dictates a more aggressive initial approach. 

 

 

2. Case Presentation 

A 34-year-old male patient reported to our department 

with a progressively enlarging swelling in the left 

mandibular region since 1 year. OPG revealed a 4 × 7 cm 

radiolucent lesion involving the left body, angle, and 

ramus of the mandible, extending from the area distal to 

36 to the posterior border of the mandible anterior-

posteriorly and extending from the sigmoid notch to the 

lower border of mandible and involving the coronoid 

process. Contrast Enhanced Computer tomography of 

Head and neck region revealed an expansile lytic lesion 

noted epicentered in the body, angle, coronoid process, 

and ramus of the left hemimandible, measuring 3.8 x 2.7 
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x 7 cm in dimensions. The lesion appeared 

heterogeneously hypointense. 

The patient then underwent incisional biopsy, which 

revealed nests and sheets of malignant odontogenic 

epithelial cells in a solid growth pattern with central 

necrosis¹˒¹⁰. The tumor cells exhibited features consistent 

with malignancy, including nuclear pleomorphism, 

hyperchromatism, an increased nucleus-to-cytoplasm 

ratio, and atypical mitotic figures¹˒¹⁰. Specific findings 

included peripheral palisading of cells with a loss of 

reverse polarity and vesicular nuclei, which are 

hallmarks of ameloblastoma-like differentiation¹⁰. 

Histopathologically, the lesion was suggestive of 

ameloblastic carcinoma. 

Immunohistochemistry was performed to confirm the 

diagnosis and assess the aggressive nature of the tumor. 

The Ki-67 proliferation index was 22%, which is 

considered a high expression and correlates with the 

aggressive behavior of ameloblastic carcinoma¹⁰. 

The patient underwent a left hemimandibulectomy with 

modified radical neck dissection (MRND) under general 

anesthesia. 

Surgical Approach and Mandibular Resection: 

A combined submandibular and intraoral approach was 

utilized to access the mandible. Osteotomy lines were 

planned to ensure at least a 2 cm bony margin from 

radiologically evident tumor margins. The resection 

included the left mandibular body, angle, ascending 

ramus, coronoid process, and a portion of the condylar 

neck. Surrounding soft tissues including periosteum, 

overlying mucosa, and buccinator attachments were 

removed en bloc to minimize the risk of microscopic 

residual disease. Despite intraoperative frozen section 

analysis suggesting tumor clearance, the superior 

mucosal margin was later found to be involved 

microscopically, highlighting the limitations of 

intraoperative margin assessment in this region. 

Neck Dissection: 

A modified radical neck dissection (MRND, Type I–III 

with preservation of the spinal accessory nerve, internal 

jugular vein, and sternocleidomastoid muscle) was 

performed. This encompassed levels I–V lymph node 

groups. Although cervical lymph node metastasis is rare 

in ameloblastic carcinoma, advanced tumors (T3/T4) 

carry a risk of occult nodal spread. In this patient, no 

gross nodal involvement was evident intraoperatively, 

and histopathology confirmed all nodes negative for 

metastasis (0/24 nodes). 

Reconstruction Strategy: 

 Primary vascularized bony reconstruction was deferred 

in anticipation of postoperative radiotherapy, as adjuvant 

treatment can compromise flap survival. The plan 

included secondary reconstruction with a free fibula flap 

after completion of radiotherapy and oncologic 

clearance. 

Rationale for surgical extent: Hemimandibulectomy was 

chosen because of extensive intraosseous spread, which 

would render marginal resection oncologically 

inadequate. MRND was performed prophylactically in 

line with recommendations for T4 lesions, ensuring both 

therapeutic clearance of potential microscopic nodal 

disease and accurate pathologic staging. 

Final histopathology showed nests and sheets of 

malignant odontogenic epithelial cells with peripheral 

palisading, vesicular nuclei, and moderate mitotic 

activity (1–2/HPF)¹⁰. Superior mucosal margin was 

positive, while medial mucosal margin (0.3 cm), 

posterior soft tissue (0.5 cm), and lateral soft tissue (0.5 

cm) were critically close. Anterior bony and mucosal 

margins were clear by 2.0 cm. No perineural or 

lymphovascular invasion was seen. Pathologic staging: 

pT4aN0M0. 

Given that there was inadequate marginal clearance on 

the medial, posterior, and lateral soft tissue margins, 

adjuvant radiotherapy was administered (66 Gy in 33 

fractions with an additional 6 Gy boost to the superior 

margin)⁴⁴. At 6-month follow-up, the patient remains 

disease-free clinically. The decision to administer 

adjuvant radiotherapy directly illustrates the multi-modal 

approach required for effective management of AC. 

3. Discussion 

Epidemiology and Natural History: 

Ameloblastic carcinoma is an exceptionally rare 

malignancy, a characteristic that fundamentally shapes 

the clinical approach to the disease. Its rarity is best 

understood when contrasted with its benign counterpart, 

the ameloblastoma. The benign ameloblastoma is itself 

considered rare, with a incidence rate of 0.92 cases per 
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million person-years⁴˒²⁹. Ameloblastic carcinoma is 

significantly rarer, comprising only a small fraction of all 

odontogenic tumors, with estimates ranging from 1.5–

2%⁵˒⁴. In a study of 538 ameloblastoma patients, only 12 

cases (2.23%) were identified as ameloblastic 

carcinoma¹⁵. The extreme rarity of AC is not a mere 

statistical observation; it is the primary reason why large-

scale, prospective clinical trials are virtually impossible 

to conduct. This lack of robust, high-level evidence 

forces the medical community to rely on a scattered body 

of literature composed of single case reports, small 

institutional series, and retrospective reviews. This 

reliance on lower-level evidence is a critical 

consideration that must be acknowledged when 

discussing all aspects of AC management, from its 

diagnosis and treatment to its prognosis and long-term 

surveillance. 

Ameloblastic carcinoma occurs over a wide age range, 

with a reported mean age of occurrence ranging from 39 

to 56.3 years and a slight male predilection, with male-

to-female ratios reported as high as 5:1 in some series⁶˒¹⁵. 

The case of the 34-year-old male falls within this typical 

age demographic. Approximately 80-92% of cases are 

found in the mandible, particularly the posterior region, 

with the maxilla accounting for the remaining cases²˒¹⁵. 

While the posterior mandible is the most common 

location, the anatomical site has been noted to be a 

critical prognostic factor. Lesions in the maxilla may 

have a poorer prognosis due to the spongy nature of the 

maxillary bone, which can facilitate tumor spread and 

infiltration of adjacent vital structures²⁴. This suggests 

that anatomical location is not merely a descriptive 

feature but a key determinant of the required aggression 

of the surgical and adjuvant therapeutic approach. 

Pathological and Molecular Diagnostics: 

The definitive diagnosis of ameloblastic carcinoma is a 

histopathological one, based on the presence of 

cytological malignancy within a background of 

ameloblastoma-like differentiation¹˒⁹˒¹⁰. Key 

microscopic features include nests and sheets of 

epithelial cells exhibiting nuclear pleomorphism, 

hyperchromatism, an increased nucleus-to-cytoplasm 

ratio, and atypical mitotic figures¹˒⁸⁻¹⁰. These features 

distinguish AC from benign ameloblastoma, which lacks 

these malignant cytological characteristics⁵˒¹⁰. 

The diagnostic process for ameloblastic carcinoma has 

evolved beyond purely morphological assessment to 

include a detailed analysis of immunohistochemical 

(IHC) and molecular markers. This provides crucial 

information for both diagnosis and therapeutic planning. 

• Proliferation and Tumor Suppressor Markers: 

Markers of cellular proliferation are essential for 

differentiating AC from its benign counterpart. The 

Ki-67 proliferation index is significantly higher in 

AC, with a mean labeling index of 21.6% in a study 

of 11 cases, ranging widely from 2% to 80%¹¹˒¹⁰˒²⁵. 

This high proliferative rate is a direct reflection of the 

aggressive biological behavior of the tumor³. 

Similarly, the expression of tumor suppressor 

proteins like p53 and p63 is consistently elevated in 

AC compared to ameloblastoma, reinforcing their 

role in the malignant transformation process and 

serving as useful diagnostic indicators¹⁰˒¹²˒²⁵. 

• Differential Markers: Certain cytokeratins and 

other markers help to characterize the tumor's cellular 

origin and behavior. While Cytokeratin 19 (CK19) is 

a reliable marker for benign odontogenic tumors, its 

expression in AC is variable, a finding that suggests 

underlying genetic alterations in the malignant 

cells¹²˒²⁵. Emerging research has also identified other 

markers, such as SOX2 and GPC3, as potentially 

useful for accurately distinguishing between 

aggressive and malignant odontogenic tumors¹². 

• Molecular Markers and Targeted Therapy: A 

critical advancement in the understanding of 

odontogenic tumors is the discovery of specific 

genetic mutations. The BRAF V600E mutation, a key 

driver in the mitogen-activated protein kinase 

(MAPK) signaling pathway, is highly prevalent in 

ameloblastomas and their malignant counterparts, 

occurring in up to 70% of cases¹⁴˒²⁶˒²⁰. The discovery 

of this actionable mutation has created a bridge 

between pathology and therapy, enabling a more 

precise, individualized treatment approach¹⁶˒¹⁷˒¹⁸. 

This fundamental shift from a purely histological 

diagnosis to one informed by molecular markers 

allows pathologists to not only confirm malignancy 

but also identify specific targets for therapeutic 

intervention, potentially transforming the 

management of unresectable or recurrent disease. 
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Table 1: Comparative Immunohistochemical and Histological Profile of Ameloblastoma vs. Ameloblastic Carcinoma 

Feature Ameloblastoma Ameloblastic Carcinoma 

Clinical Behavior 
Slow-growing, painless swelling; locally 

aggressive³⁷ 

Rapidly progressing painful swelling; extensive 

local destruction; higher metastatic potential¹˒⁵˒⁸ 

Radiography 
Radiolucent, uni- or multilocular; well-

defined margins¹˒⁵ 

Radiolucent, uni- or multilocular; ill-defined 

margins; significant cortical destruction¹˒²˒⁵ 

Cytological Atypia Absent⁵ 
Present; nuclear pleomorphism, hyperchromatism, 

increased nucleus-to-cytoplasm ratio¹⁰ 

Mitotic Figures Infrequent Moderate to numerous; atypical mitotic figures¹⁰ 

IHC: Ki-67 LI Low expression (<10%)³³ 
High expression, mean 21.6% (range 2-80%); 

correlates with aggressive nature³˒¹⁰ 

IHC: p53 & p63 Low or variable expression¹⁰˒¹² 
Higher expression; useful markers for 

malignancy¹²˒¹³ 

IHC: CK19 
Good marker for benign odontogenic 

tumors¹² 

Variable expression, suggesting genetic 

alterations¹²˒¹³ 

Molecular Markers 

BRAF V600E mutation common (up to 

70%); others include SMO gene 

mutations¹⁴˒²⁴ 

BRAF V600E mutation common; MAPK pathway 

activated¹⁴˒¹⁶ 

Multimodality Treatment: 

Surgical resection with wide margins remains the gold 

standard for achieving local control and providing the 

best chance of a cure for ameloblastic carcinoma⁵˒²¹˒⁴⁰. 

The infiltrative nature of the tumor, which can extend 

beyond its visible or radiologically-defined borders, 

necessitates an aggressive surgical approach¹˒⁷. 

Recommended surgical margins for AC are consistently 

reported to be wider than those for benign 

ameloblastomas, with a minimum of 1-2 cm and some 

recommendations extending to 2-3 cm of bony 

margin²⁰˒⁴¹˒⁴⁸. 

The patient in the presented case, with its left 

hemimandibulectomy, aligns with these 

recommendations for radical resection. The patient also 

underwent a modified radical neck dissection, which is 

typically considered for cases with palpable lymph nodes 

or other high-risk features, despite the absence of 

perineural invasion in this specific case⁸˒⁴². The 

histopathological finding of a positive superior mucosal 

margin and critically close soft tissue margins in the 

patient's final specimen highlights the immense 

challenge of achieving complete surgical clearance in the 

complex anatomy of the head and neck, a circumstance 

that necessitates the use of adjuvant therapy. 

While benign ameloblastomas have traditionally been 

considered radioresistant, the role of adjuvant 

radiotherapy in the management of ameloblastic 

carcinoma has become increasingly important, 

particularly when surgical margins are 

compromised⁵˒²²˒²³˒⁴⁴. The patient in the case report, with 

positive and close margins, is a textbook example of the 

primary indication for this therapy. The administered 

dose of 66 Gy in 33 fractions, with an additional 6 Gy 

boost to the positive superior margin, is consistent with 

high-dose regimens (66-72 Gy) that have been shown to 

improve local control in patients with close or positive 

resection margins²³˒⁴⁴. The success of this approach in 

the patient, who remained disease-free at 6-month 

follow-up, underscores an important therapeutic 

evolution. The role of radiation therapy for AC has 

shifted from a last-resort palliative measure for 

unresectable tumors to an essential and effective tool for 

achieving curative local control when anatomical 

constraints or tumor characteristics prevent adequate 

surgical clearance²². Modern, precise dose delivery 

techniques further enhance this role by improving 

efficacy while minimizing collateral tissue damage. 

The landscape of systemic therapy for ameloblastic 

carcinoma is rapidly evolving. Historically, traditional 

http://www.jchr.org/


 
 

 

3041 

Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2025) 15(5), 3037-3046 | ISSN:2251-6727 

chemotherapy has had a very limited role in the 

management of AC, with poor outcomes reported for 

non-metastatic disease²˒²⁵˒²⁶. Its use has been largely 

confined to the palliative management of metastatic 

disease²˒²¹. The discovery of the high prevalence of the 

BRAF V600E mutation in odontogenic tumors has paved 

the way for a more effective systemic approach¹⁶˒¹⁷˒¹⁸. 

Targeted inhibitors, such as dabrafenib (a BRAF 

inhibitor) and trametinib (a MEK inhibitor), have 

demonstrated significant efficacy in both ameloblastoma 

and ameloblastic carcinoma¹⁶˒¹⁸˒³⁰. These drugs have 

shown remarkable tumor reduction and, in some cases, 

complete radiological remission, which can enable less 

morbid, "organ-sparing" surgeries¹⁸˒³⁰. This development 

could fundamentally change the treatment paradigm 

from a mutilating radical surgery to a more precise, 

function-preserving approach³⁴. 

While specific data on the use of immunotherapy for AC 

is scarce, its potential role is significant¹⁹. Immune 

checkpoint inhibitors (e.g., pembrolizumab, nivolumab) 

have shown promising results in other head and neck 

malignancies, with neoadjuvant use leading to 

impressive tumor shrinkage and a robust immune 

response³⁸˒⁴⁵. The logical next step in clinical research is 

to explore the use of these agents in ameloblastic 

carcinoma, given its classification as a head and neck 

malignancy and the potential for a less morbid, targeted 

treatment.  

Table 2: Summary of Ameloblastic Carcinoma Treatment Modalities 

Treatment Modality Primary Indication Rationale/Key Data Limitations 

Surgical Resection 
Primary and recurrent 

lesions²¹ 

Gold standard for curative intent; wide 

margins (1-2 cm) are essential to prevent 

recurrence; high recurrence rates (up to 

90%) for conservative approaches³²˒⁴⁹ 

Anatomical constraints, 

potential for facial 

disfigurement and 

functional loss²⁴ 

Adjuvant 

Radiotherapy 

Inadequate surgical 

margins (positive or 

close)⁵˒²² 

Improves local control; doses between 66-

72 Gy have shown efficacy; shifts role from 

palliative to curative²³˒⁴⁴ 

Risk of radiation-related 

morbidity; limited data 

from large trials due to 

rarity²²˒²³ 

Targeted Therapy 

BRAF V600E-mutated 

tumors; unresectable, 

recurrent, or metastatic 

disease¹⁶˒²⁰ 

BRAF/MEK inhibitors (dabrafenib, 

trametinib) can induce significant tumor 

regression, potentially enabling less morbid 

surgery¹⁶˒¹⁸˒³⁰ 

Not all tumors harbor 

the mutation; long-term 

data on durability of 

response is limited¹⁶˒¹⁸ 

Conventional 

Chemotherapy 

Palliative care for 

metastatic disease²˒²¹ 

Has a limited role with generally poor 

outcomes for non-metastatic disease²⁵˒²⁶ 

No proven efficacy as a 

primary treatment²¹˒²⁵˒²⁶ 

 

Prognosis and Recurrence: 

Multiple factors influence the prognosis of ameloblastic 

carcinoma, with margin status being the most critical. 

Data from a study by Naidu et al. (2018) reported a 5-

year recurrence-free survival of 80% for R0 resections 

(negative margins), which dropped significantly to 55% 

for close margins and only 35% for margin-positive 

cases³⁴. The presented case, with its positive and close 

margins, underscores the direct link between surgical 

clearance and patient prognosis, demonstrating the 

absolute necessity of aggressive adjuvant therapy to 

mitigate the risk of recurrence. Beyond margin status, 

certain histological features are also key prognostic 

indicators. Tumors exhibiting a plexiform pattern, 

hyperchromatism, increased mitotic index, and necrosis 

are associated with a higher rate of recurrence and 

death¹⁰˒¹³. The presence of clear cells is a particularly 

ominous sign, as a majority of cases with this feature 

have a history of recurrence and mortality¹⁰˒¹³. 

Ameloblastic carcinoma has a high propensity for local 

recurrence, even with proper surgical management. The 

recurrence rate is heavily dependent on the type of 

treatment rendered, with conservative approaches like 

enucleation alone associated with recurrence rates as 

high as 90%³²˒⁴⁹. In contrast, wide surgical resection with 

10-20 mm margins is associated with a much lower 

http://www.jchr.org/


 
 

 

3042 

Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2025) 15(5), 3037-3046 | ISSN:2251-6727 

recurrence rate (0-4.6%)⁴⁹. Recurrence can be protracted, 

appearing anywhere from a few months to more than a 

decade after initial treatment²˒⁴¹. The possibility of late 

recurrence necessitates a life-long surveillance protocol, 

which should include periodic physical and radiographic 

examinations to allow for early detection and 

intervention²⁸. 

4. Conclusion 

The management of ameloblastic carcinoma is a 

formidable challenge, primarily due to its extreme rarity 

and aggressive, infiltrative behavior. The reliance on a 

scattered body of evidence from case reports and small 

series, rather than large-scale, prospective clinical trials, 

is a pervasive reality that clinicians must navigate. The 

gold standard for treatment remains aggressive surgical 

resection with wide margins. The provided case report 

successfully demonstrates the critical role of adjuvant 

radiotherapy in salvaging a favorable outcome when a 

radical R0 resection is not achievable due to anatomical 

constraints. 

The future of AC management is poised for a significant 

transformation driven by advancements in molecular 

oncology. The identification of key genetic drivers, such 

as the BRAF V600E mutation, has opened the door to 

targeted therapies that offer the potential to reduce tumor 

size, minimize surgical morbidity, and improve long-

term outcomes. While conventional chemotherapy 

remains largely ineffective, the demonstrated efficacy of 

targeted agents offers a more precise and effective 

systemic treatment for unresectable, recurrent, or 

metastatic disease. The logical next step in clinical 

practice is to explore the role of emerging therapies, such 

as immunotherapy, within the context of controlled 

clinical trials, ideally through multi-center collaboration 

to overcome the challenge of this disease's rarity. The 

integration of precision medicine into the existing multi-

modal treatment framework holds the promise of a 

conceptual revolution in how this rare and challenging 

malignancy is managed, moving from purely ablative 

surgery to a more tailored, function-preserving approach. 
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Fig. 3A: Preoperative orthopantomogram (OPG) showing an expansile radiolucent lesion involving the left mandibular 

body, angle, and ascending ramus with cortical thinning and destruction. 
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Fig. 3B: Gross excisional specimen (8 × 5 × 3 cm) from left hemimandibulectomy, demonstrating en bloc resection of 

the mandibular body, angle, and ramus with attached soft tissues. Surgical margins are inked for orientation. 
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Fig. 3C: Low-power histopathology (H&E, ×100) revealing nests of odontogenic epithelial cells with peripheral 

palisading and ameloblastoma-like patterns, but with atypical features. 

 

Fig. 3D: Resected cervical lymph node specimen following modified radical neck dissection, submitted for 

histopathological evaluation (0/24 nodes positive). 
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