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INTRODUCTION

Fine-needle aspiration biopsy (FNAB) has 
gained wide acceptance in the medical field for being 
a practical, safe and accurate technique. However, this 
technique has been less used among dental or oral and 
maxillofacial surgeons in the diagnosis of the oral soft 
tissue and bone or salivary gland lesions (1,2).

Radiolucent lesions of the mandible represent 
a variety of metabolic, inflammatory and neoplastic 
disorders that may be quite variable in appearance and 
require different treatment approaches (2,3). FNAB is an 
accurate method for the presurgical diagnosis of these oral 
lesions, ensuring that patients have an adequate treatment. 

A case of ameloblastic carcinoma of the mandible 
diagnosed by FNAB is presented, illustrating its 
effectiveness for preoperative diagnosis of oral tumors.

CASE REPORT

A 74 year-old-female patient with chronic renal 
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insufficiency and autoimmune hemolytic anemia 
presented a painless swelling in the right mandible angle.

The panoramic radiograph revealed a well-
delimited, unilocular radiolucent lesion on the body 
of the mandible (Fig. 1). The clinical-radiological 
differential diagnosis was ameloblastoma, brown tumor 
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Figure 1. Panoramic radiograph showing radiolucent lesion of 
the mandible (arrow).

ISSN 0103-6440Braz Dent J (2011) 22(3): 254-257



Braz Dent J 22(3) 2011

Fine-needle aspiration biopsy of ameloblastic carcinoma 255

and metastatic carcinoma.
FNAB of the lesion was proposed to obtain a 

presurgical diagnosis that could assist the surgical plan. 
FNAB was performed with a 22-gauge needle and 10-
mL syringe connected to a cytoaspirator. Subsequently, 
alcohol-fixed cytological smears were obtained and 
stained with hematoxylin and eosin, and a blood clot that 
was fixed in formol, embedded in paraffin (cell block) 
and was cut into histological sections and stained with 
hematoxylin and eosin.

Microscopic examination revealed highly cellular 
smears (Fig. 2A) with cells in a palisade arrangement. 
Cellblock revealed a dual population of basaloid and 
stellate- shaped cells (Fig. 2B) as well as atypical cells 
and mitotic figures (Fig. 2C). The diagnosis revealed 
a malignant odontogenic neoplasia consistent with 
ameloblastic carcinoma. The patient showed remission 
of the lesion after chemotherapy.

DISCUSSION

Ameloblastomas are the most frequent odontogenic 
tumors, with great clinical significance, accounting for 
one percent of tumors and cysts of the mandible, and 
an estimated incidence of 0.3 cases per million people 
per year (3). Ameloblastomas are epithelial-derived 
odontogenic tumors (from cell remnants of the enamel 
organ, epithelial lining of an odontogenic cyst or from 
basal layer cells of the oral mucosa) (4).

These tumors commonly occur in the third to fifth 
decades of life with no preference based on gender and 
ethnicity, accounting for eighty percent of the cases in 
the mandible (4).

Three clinical patterns of ameloblastoma have 
been described in the literature based on clinical 

and radiological findings and prognostic factors (2). 
Multicystic or intraosseous is the most common and 
clinically important ameloblastoma variant due to its 
focal invasion feature with a trend towards recurrence 
and metastasis. Similar to the present case, the second 
variant is the unicystic ameloblastoma presented 
as a unilocular well-defined radiolucent area that 
affects mainly young patients. The third variant is the 
extraosseous ameloblastoma indicated by the presence 
of a pedunculated mass protruding from the gingiva (3).

Clinical and radiological findings of 
ameloblastoma can simulate several odontogenic cysts 
and tumors. Many non-odontogenic tumors and tumor-
like lesions as central giant cell granuloma, eosinophilic 
granuloma, aneurismatic bone cyst, brown tumor and 
metastatic tumors must be considered in the differential 
diagnosis (5). Considering the age and clinical history 
of our patient and the radiological findings, differential 
diagnosis included ameloblastoma, brown tumor and 
metastatic carcinoma.

Five patterns are histologically distinguished: 
follicular, plexiform, basal cell, acanthomatous, and 
granular cell type. The plexiform and follicular variants 
are the most common ones (4).

Since ameloblastomas require complete excision 
with adequate margins to minimize recurrence, the 
preoperative diagnosis is important to determining 
the surgical technique. Recurrence may result from an 
inadequacy or failure of the primary surgical procedure 
and occur in more than 50 percent of the cases within 
the first 5 years after surgery (5).

There are two morphological ways of establishing 
the biological nature of the lesions preoperatively: 
histological and cytological investigation along with 
clinical and radiological findings.

Figure 2. Panel of photomicrographs for microscopic examination. A = Highly cellular and hemorrhagic smear, with clusters of cells 
(arrow). Hematoxylin-eosin, ×100 magnification. B = Dual population of cells: basaloid type on the left and stellate-shaped cells on 
the right side. Cellblock, Hematoxylin-eosin, ×250 magnification. C = Detail showing atypical cells with large and pleomorphic nuclei 
and atypical mitotic figure (arrow). Cellblock, Hematoxylin-eosin, ×400 magnification.
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FNAB accuracy rate for oral cavity lesions 
represents 80 to 94.5% (1,5,6), and only few cases had 
insufficient material for the cytological diagnosis (5). 
Because this is a minimal-invasive technique that does 
not require the preparing of the patient previously, it is 
safe enough for pregnant women, children or high-risk 
patients (5). As the patient of this case has hemolytic 
anemia, FNAB is well indicated because it causes 
minimal blood loss during the procedure.

Ramzy et al. (2) were the first to describe the 
findings of ameloblastoma diagnosed by FNAB, 
characterized by the presence of basaloid, squamous, 
stellate-shaped or spindle cells in the aspirates. Radhika 
et al. (7) included to that description the presence of 
epithelial cells in a palisade arrangement, and Günhan 
et al. (6) observed the presence of spherical keratinized 
bodies in squamous cells. In the present case, the 
cytological features were basaloid cells, peripheral 
palisade pattern and stellate-shaped cells consistent with 
the diagnosis of ameloblastoma.

The description of several cases of ameloblastoma 
diagnosed from FNAB results (1-3,5-12) reveals that this 
tumor has sufficiently distinctive cytological features to 
make this diagnosis by FNAB possible.

Even though ameloblastomas are well studied 
and documented (over 3,600 cases of ameloblastomas 
have been described in the literature), little is known 
about their malignant features, as fewer than 60 cases 
of ameloblastic carcinoma have been reported (13).

Ameloblastomas rarely exhibit a malignant 
behavior with development of metastasis. The term 
ameloblastic carcinoma was introduced by Shafer in 
1983 (14) and is an extremely rare odontogenic tumor 
(15,16). The incidence of malignancy has been estimated 
in 1% of the cases. Waldron (4) suggested that the term 
malignant ameloblastoma must be applied to tumors with 
histological features of ameloblastoma in the primary 
and metastatic tumors. This has been usually applied to 
tumors with malignant cellular features (increase in the 
nucleus/cytoplasm ratio, nuclear hyperchromatism and 
atypical mitosis) present in the primary tumor, in the 
recurrence or in the metastasis (4,13,14). 

This carcinoma occurs in a wide range of 
age groups, but the mean age is 30.1 years, as in 
ameloblastomas (14). The most common site of 
occurrence is the posterior portion of the mandible 
(14,17,18). It is very rare in the maxillary region 
(13,14,18). There is no apparent sex predilection, but 
some authors have described predominance in males 

(13). The most common sign described has been 
swelling, although others included associated pain, 
rapid growth, trismus and dysphonia (13,14,17,18). The 
patient of this case presented a painless swelling in the 
right mandible angle, the most common sign and site 
of ameloblastic carcinoma. Her age was different from 
most cases described, but there are  cases of ameloblastic 
carcinoma in patients over 70 years of age (15).

There are only two cases of ameloblastic 
carcinoma diagnosed by FNAB in the literature (15,19), 
which have the same cytological features of the present 
case. Sharma et al. (20) reported a case of malignant 
ameloblastoma that had malignant features, as atypical 
mitosis and vascular invasion, only at histology, showing 
that the cytological diagnosis of malignancy can be 
difficult. In the present case, a diagnosis of ameloblastic 
carcinoma was thereby rendered based on the presence 
of atypical cells and atypical mitotic figures associated 
with typical features of ameloblastoma.

Adequate sampling is very important to accurate 
diagnosis, and is especially important when attempting 
to distinguish ameloblastoma from ameloblastic 
carcinoma (21) and ameloblastic carcinoma from 
carcinomas in the jaw metastasizing from lung, breast 
and the gastrointestinal tract (14). Paraffin-embedded 
blood clots obtained by FNAB (cellblock) previously 
fixed in formalin or alcohol have allowed an assessment 
of the specimen without artifacts that can be present 
in cytological smears, such as cellular overlap. This  
provides a better evaluation of the atypical cells and the 
histological pattern of the lesion. In the present case, 
stellate-shaped cells and atypical cells could be better 
observed in cellblock, vital features in establishing the 
final diagnosis.

Cellblock specimen can still be used in 
performing complementary tests that may assist 
diagnosis, as immunohistochemistry and molecular 
biology. Therefore, not only smears, but also blood clots 
and liquid proceeding from FNAB have to undergo a 
pathological examination.

The radiographic features of ameloblastic 
carcinoma are similar to ameloblastomas. In most cases 
one can observe a radiolucent intraosseous lesion (16), 
as in the case described here.

The lung is the most common area of distant 
metastasis (16,17), but metastasis to the skull (16) and 
lymph nodes (21) have also been described. In the present 
case, the patient had not metastasis at the diagnosis.

FNAB can be an effective technique not only 
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for the presurgical diagnosis of odontogenic tumors, 
but also to assess recurrence and metastases (22,23), 
and to assist the diagnosis mainly in non-surgical cases.

Controversy still exists regarding the treatment of 
ameloblastic carcinoma. Some authors have suggested 
surgery plus radiotherapy, while other doubt the 
effectiveness of this association (13). There are scarce 
reports on chemotherapy regimens for ameloblastic 
carcinoma (13). In this case, surgery was not done 
because the patient had chronic renal insufficiency and 
autoimmune hemolytic anemia.  Chemotherapy alone 
had good results, with remission of the lesion.

FNAB is a minimally invasive, safe, fast and 
inexpensive method for diagnosing benign and malignant 
ameloblastomas, which ensures that patients have a 
proper treatment without the need of performing an 
incisional biopsy, especially in neoplastic cases.

RESUMO

A punção aspirativa por agulha fina (PAAF) para o diagnóstico dos 
tumores odontogênicos tem atraído pouca atenção. A presença de 
um diagnóstico pré-operatório ajuda a prevenir tratamentos sub-
ótimos e evita recidivas no caso destes tumores. Um caso de PAAF 
de carcinoma ameloblástico é apresentado, ressaltando a eficácia 
deste método para o diagnóstico pré-operatório dos tumores 
odontogênicos. Paciente feminina, de 74 anos, com abaulamento 
indolor na região mandibular à direita. O RX panorâmico mostrou 
lesão radiolúscida no corpo da mandíbula. Realizada PAAF da 
área, cujos esfregaços citológicos mostraram arranjo em paliçada 
de células basalóides e presença de células de aspecto estrelar. Tais 
características citológicas levam ao diagnóstico de ameloblastoma, 
porém na presença de atipias celulares e de mitoses atípicas, 
como no presente caso, o diagnóstico deve ser de carcinoma 
ameloblástico. Após o diagnóstico a paciente foi submetida à 
quimioterapia. A PAAF é um método minimamente invasivo, 
seguro, rápido e barato para o diagnóstico de ameloblastomas 
benignos e malignos, que permite que os pacientes tenham um 
tratamento apropriado sem a necessidade de biópsia incisional, 
especialmente em casos neoplásicos.

REFERENCES

 1. Platt JC, Rodgers SF, Davidson D, Nelson CL. Fine-needle 
aspiration biopsy in oral and maxillofacial surgery. Oral Surg Oral 
Med Oral Pathol 1993;75:152-155. 

 2. Ramzy I, Aufdemorte TB, Duncan DL. Diagnosis of radiolucent 
lesions of the jaw by fine needle aspiration biopsy. Acta Cytol 
1985;29:419-424. 

 3. Choundhoury M, Dhar S, Bajaj P. Primary diagnosis of 
ameloblastoma by fine-needle aspiration: a report of two cases. 
Diag Cytopathol 2000;23:414-416.

 4. Waldron CA. Odontogenic cysts and tumors. In: Oral and 
Maxillofacial Pathology. Neville BW, Damm DD, Allen CM, 
Bouquot, JE. 4th ed. Rio de Janeiro: Guanabara Koogan S.A.; 
1998. p. 499-509.

 5. Üçok O, Dogan N, Üçok C, Günhan O. Role of fine needle 
aspiration cytology in the preoperative presumptive diagnosis of 
ameloblastoma. Acta Cytol 2005;49:38-42. 

 6. Günhan O. Fine needle aspiration cytology of ameloblastoma. A 
report of 10 cases. Acta Cytol 1996;40:967-969. 

 7. Radhika S, Nijhawan R, Das A, Dey P. Ameloblastoma of the 
mandible: diagnosis by fine-needle aspiration cytology. Diagn 
Cytopathol 1993;9:310-313. 

 8. Christos CG, Yoo MC. Ameloblastoma: clinical features and 
management of 21 cases. Ethiop Med J 2000;38:247-251. 

 9. Mathew S, Rappaport K, Ali SZ, Busseniers AE, Rosenthal DL. 
Ameloblastoma. Cytologic findings and literature review. Acta 
Cytol 1997;41:955-960. 

10. Stamatakos MD, Houston GD, Fowler CB, Boyd E, Solanki 
PH. Diagnosis of ameloblastoma of the maxilla by fine needle 
aspiration. A case report. Acta Cytol 1995;39:817-820. 

11. Tamiolakis D, Thomaidis V, Tsamis J, Lambropoulou M, Alexiadis 
G, Venizelos J, et al.. Odontogenic tumor with prominent clear cell 
component misdiagnosed as pleomorphic adenoma by fine-needle 
aspiration. A case report. Minerva Stomatol 2003;52:453-456. 

12. Tsamis I, Giatromanolaki A, Tamiolakis D, Georgiou L, 
Manavis J, Alexiadis G, et al.. Fine needle aspiration cytology in 
ameloblastoma of the mandible. Cytopathology 2002;13:375-378.

13. Kruse ALD, Zwahlen RA, Grätz KW. New classification of 
maxillary ameloblastic carcinoma based on an evidence-based 
literature review over the last 60 years. Head Neck Oncol 
2009;1:1-7.

14. Avon LS, McComb J, Clokie C. Ameloblastic Carcinoma: case 
report and literature review. J Can Dent Assoc 2003;69:573-576.

15. Fujita S, Anami M, Satoh N, Yamashita H, Asahina I, Ikeda T, et 
al.. Cytopathologic features of secondary peripheral ameloblastic 
carcinoma: A case report. Diagn Cytopathol 2011;39:354-358.

16. Devenney-Cakir B, Dunfee B, Subramaniam R, Sundararajan 
D, Mehra P, Spiegel J, et al.. Ameloblastic carcinoma of the 
mandible with metastasis to the skull and lung: advanced 
imaging appearance including computed tomography, magnetic 
resonance imaging and positron emission tomography computed 
tomography. Dentomaxillofac Radiol 2010;39:449-453.

17. Yoon HJ, Hong SP, Lee JI, Lee SS, Hong SD. Ameloblastic 
carcinoma: an analysis of 6 cases with review of the literature. Oral 
Surg Oral Med Oral Pathol Oral Radiol Endod 2009;108:904-913.

18. Lucca M, D’Innocenzo R, Kraus JA, Gagari E, Hall J, Shastri K. 
Ameloblastic carcinoma of the maxilla: a report of 2 cases. J Oral 
Maxillofac Surg 2010;68:2564-2569.

19. Ingram EA, Evans ML, Zitsch RP 3rd. Fine-needle aspiration 
cytology of ameloblastic carcinoma of the maxilla: a rare tumor. 
Diagn Cytopathol 1996;14:249-252. 

20. Sharma S, Misra K, Dev G. Malignant ameloblastoma. A case 
report. Acta Cytol 1993;37:543-546. 

21. Reid-Nicholson M, Teague D, White B, Ramalingam P, 
Abdelsayed R. Fine needle aspiration findings in malignant 
ameloblastoma: a case report and differential diagnosis. Diagn 
Cytopathol 2009;37:586-591.

22. Artés Martínez MJ, Prieto Rodríguez M, Navarro Hervás M, 
Peñas Pardo L, Camañas Sanz A, Vaquero de la Hermosa MC, et 
al.. Ameloblastoma. diagnosis by means of FNAB. Report of two 
cases. Med Oral Patol Oral Cir Bucal 2005;10:205-209.

23. Khalbuss WE, Loya A, Bazooband A. Fine-needle aspiration 
cytology of pulmonary ameloblastic carcinoma of mandibular 
origin. Diagn Cytopathol 2006;34:208-209.

Accepted  March 30, 2011


