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MALIGNANT TUMOR OF ODONTOGENIC ORIGIN
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ABSTRACT: Malignant odontogenic tumors are the exceedingly rare and they arise from the odontogenic epithelial

—whichresidues and odontogenic cysts of the jaw bones. Odontogenic malignancies has various origins. Some may develop
directly from the remnants of the odontogenic epithelium which is left after completion of dental development and the others
may result from malignant transformation of the odontogenic cyst or ameloblastoma.

KEYWORDS: Odontogenic origin, malignant tumors, histopathology

INTRODUCTION :

Willis defined the term, 'tumor' as an abnormal mass of tissue, the growth of which exceeds and is uncoordinated with that of the
normal tissues and persists in the same excessive manner after cessation of the stimuli which evoked the change.(1) Odontogenic
tumors comprise a range of disorder of growth, from malignant and benign neoplasms, to malformation of dental tissue of self
limited growth.(2) .They are principally jaw lesions but some may present as localized gingival swellings, so called peripheral
odontogenic tumors. (2,3) The majority of odontogenic tumors benign; however, some, typically {but not exclusively} infiltrative
(2,3)

CLASSIFICATION:
Based on the WHO classification, Where new nomenclature has been introduced, the previous names are included in
parenthesis.

The updated classification partially retains this conceptual framework. (2,3)
BENIGN
Tumor arising from odontogenic epithelium

Ameloblastoma

Squamous odontogenic tumor

Calcifying epithelial odontogenic tumor
Adenomatoid odontogenic tumor

PonNE

Tumor arising from Odontogenic epithelial with odontogenic ectomesenchyme

1. Ameloblastic odontoma

2. Ameloblastic fibroma

3. Ameloblastic fibro-odontoma

4. Odontoma

5. Dentinogenic ghost cell tumor

6. Primordial odontogenic fibroma

Tumors arising from odontogenic ectomesenchyme with or without included odontogenic

epithelium

1. Peripheral odontogenic fibroma
2. Central odontogenic fibroma

3. Odontogenic myxoma

4. Granular cell odontogenic tumor

Cementoblastoma
Cemento-ossifying fibroma

oo
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MALIGNANT

ODONTOGENIC CARCINOMAS

Ameloblastic carcinoma

Primary intraosseous carcinoma
Sclerosing odontogenic carcinoma
Clear cell odontogenic carcinoma
Ghost cell odontogenic carcinoma

agrwbdE

ODONTOGENIC SARCOMA

1. Ameloblastic fibrosarcoma
2. Odontogenic carcinosarcoma(5,6)

MALIGNANTODONTOGENIC TUMORS
Odontogenic malignancies may be encountered either as a clinically malignant lesion that turns out to be an odontogenic neoplasm on
biopsy or through the identification of malignant cellular features in a tumor that has not yet demonstrated unequivocally malignant
behavior. Given the capacity of some benign odontogenic tumors to show local infiltration, it is important to recognize the microscopic
features that lead to a diagnosis of malignancy.(2,4)

AMELOBLASTIC CARCINOMA

1. The ameloblastoma is an odontogenic tumor of the jaws, arising from dental embryonic remnants possibly from the epithelial
lining of an odontogenic cyst; dental lamina or enamel organ; stratified squamous epithelium of the oral cavity; or displaced
epithelial remnants.

2. The lesion comprises about 1% of all cysts and tumours occurring in the jaws, making it the most common, clinically significant
odontogenic tumour.

3. This neoplasmis generally recognized as a locally invasive tumour that demonstrates considerable tendency to recur, but rarely
behaves aggressively or shows metastatic dissemination.(7,8)

4. These lesions often show unusual or atypical histologic features.(7,9)

5. Carcinomas derived from ameloblastoma have been designated by a variety of terms, including malignant ameloblastoma,
ameloblastic carcinoma, metastatic ameloblastoma and primary intra-alveolar epidermoid carcinoma.(7,10,11,12)

In 1971, the World Health Organization (WHO) published its classification of odontogenic carcinomas recognizing
the following subtypes:

Location

malignant ameloblastoma primary intraosseous carcinoma other carcinomas arising from odontogenic epithelium including those
arising from odontogenic cysts.(7,13)

1.Similar to adults, almost all occur in the body and angle of the mandible.

2.Location in the maxilla well be very rare in pediatric population

Symptoms

1. Slow-growing facial deformity

2. Tooth mobility and buccal expansion seen intraorally.

3. Complaints of pain and paresthesia are rare.(7,15)

Radiographic features

1. Most have a unicystic appearance.
2. Even solid ameloblastoma can appear unicystic on radiographs in pediatric patients.(7,15)
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Malignant ameloblastoma refers to a neoplasm in which typical histologic features of ameloblastoma are seen in the primary tumour
located in the jaw as well as in any associated metastatic deposits.“Primary intraosseous carcinoma” (PIOC) refers to a primary
carcinoma of the jaw not having features of ameloblastoma and not arising from an odontogenic cyst.(7,13)

The “other carcinomas” category refers to carcinomas arising from odontogenic epithelium, including those arising from odontogenic
cysts.(7,13)

Figure 1; Microscopic examination shows the epithelial tumour consisting of strands of epithelial cells in a fibrous connective tissu e stroma, The
epithelium has a peripheral columnar basal cell configuration bounding a stellate reticulum-like epithelium that is characteristic of
ameloblastoma (hematoxylin and eosin stain; magnification x40)

Figure 2; Cellular pleomorphism, apoptotic cells and mitotic figures were found with relative ease at high power (hematoxylin and eosin stain;
magnification x100),
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PRIMARY INTRAOSSEOUS CARCINOMA

e  Primary intraosseous carcinoma (PIOC) is a very rare lesion.(16,17)

e According to the World Health Organization (WHO) classification,the PIOC is an odontogenic carcinoma defined as “a
squamous cell carcinoma arising within the jaw, having no initial connection with the oral mucosa, and presumably
developing from residues of the odontogenic epithelium.” (16,2,7)

e Furthermore it states, “within the group of odontogenie carcinomas it is sometimes difficult to decide whether a tumour
should be classified as a malignant ameloblastoma or as a primary intraosseous carcinoma.” (16,2)

e The definitive diagnosis of PIOC is very difficult because the lesion must be distinguished from tumors that have metastasized
to the jaw from distant sites, from alveolar carcinomas that have invaded the bone from the surface, and from tumors of
maxillary sinus .

e Even though PIOC has been clearly defined by WHO, the diagnostic criteria are obscure.

e Itusually develops from the residues of the odontogenic epithelium, rarely cases might arise from a heterotopic salivary gland
tissue.

e A diagnosis of PIOC is usually made when the carcinomas does not have any connection to the surfacepithelium except in

cases of trauma or tooth extraction and to rule out a distant primary tumor.(16,.18)

PIOC may be broadly classified as follows:

Solid

Cystic

Intraosseous mucoepidermoid carcinoma

Primary intraosseous carcinoma presents clinically as a progressive, diffuse enlargement of the jaw along withpain and

mobility of teeth.

e Slow growing tumors often exhibit well-defined peripheries, where as ragged periphery may be seen in rapidly expanding
lesions.

o Radiographically, the lesion may be well-defined, small radiolucent loculations, cup or dish-shaped patterns or poorly
defined moth eaten appearance.

[1 Solid Primary Intraosseous Carcinoma : The typical solid PIOC presents as a painful mass in the posterior mandible. The mean
age at presentation is 52 years. Clinically, patients may present with pain, swelling and paraesthesia.

[1 Cystic Primary Intraosseous Carcinoma: Cystic PIOC (PIOC arising in an odontogenic cyst, PIOC exodontogenic cyst) is
squamous cell carcinoma that demonstrates with a lumen that contains fluid or keratin and a lining of stratified squamous
epithelium that exhibits cytologic atypia (intraepithelial neoplasia,epithelial dysplasia). If the cystic component lacks cytologic
atypia, the possibilities of a gingival carcinoma that eroded bone and collided with an odontogenic cyst or of a PIOC that arose
adjacent to a benign cyst might be considered .

[1 Intraosseous carcinomas : That show a cystic and a solid component can mimic an odontogenic cyst diographically.(5,6)

HISTOPATHOLOGY OF PRIMARY INTAROSSEOUS CARCINOMA
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CLEAR CELL ODONTOGENIC CARCINOMA

o Clear cells are found in many different tumors and usually result from fixation artifacts; intracellular storage of various
substances such as glycogen, mucin, or lipid; or paucity of organelles.(19,20)

o Inthe maxillofacial area, clear cell tumors usually are salivary or odontogenic in origin, although occasionally metastatic
tumors need to be considered.(19,21,22)

e  Odontogenic neoplasms composed entirely or predominantly of clear cells are exceptionally rare.

Examples include the clear cell variants of calcifying epithelial odontogenic tumor and of
o ameloblastoma and clear cell odontogenic carcinoma.(19,23)

o In latter stages it exhibit aggressive behavior in terms of recurrence or metastases to regional nodes and distant sites.(19)

e  Consequently, clear cell odontogenic tumor and clear cell ameloblastoma seem to inappropriate to identify this rare entity,
and these tumors should be called clear cell odontogenic carcinomas even if showing occasional ameloblastoma-like
histologic patterns.(19,24)

e Using clear cell and odontogenic tumor, odontogenic carcinoma, and ameloblastoma as key words, identified unequivocal
cases of clear cell odontogenic carcinoma.(19,24) Owing to the limited numbers of such tumors reported so far, only
incomplete data are available on their clinical, immunohistochemical, and prognostic features.(19)

GHOST CELL ODONTOGENIC CARCINOMA

e  Ghost cell odontogenic carcinoma (GCOC) is the malignant counter part of the calcifying cystic odontogenic tumours and

dentinogenic ghost cell tumors. (25)

The mass within the right maxillary sinus with is thin radiopaque margin.(25)

An area of radiopacity within the mass posteriorly and irregular radiolucency anteriorly and centrally.(25)

It appeared to be central degeneration or decalcification of mass. (25)

The mass will erod through and destroyed parts of the anterior and medial walls of the maxillary sinus and extended into

the soft tissues of the cheek. (25)

e Under local anaesthesia, an incisional biopsy was performed transorally via the right maxillary buccal sulcus. The
histopathology service initially had some difficulty in making a diagnosis .(25)
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e Under general anaesthesia, a large portion of the tumour from within the maxillary sinus will be removed .

e The histopathology service deliberated over a diagnosis of craniopharyngioma or ghost cell odontogenic carcinoma and
eventually numerous hames have been used for ghost cell odontogenic carcinoma (GCOC).

e These include malignant COC, carcinoma arising in COC, aggressive/malignant epithelial ghost cell odontogenic tumour,
dentinogenic ghst cell ameloblastoma and malignant calcifying ghost cell odontogenic tumors.

Histopathological sections (H&E) of the maxillary tumour: (A) 400, (B) 200.
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ODONTOGENIC SARCOMA

*This category of odontogenic mesenchymal malignancies is characterized by its cytologically benign epithelial and cytologically
malignant connective tissue component.

*This group of tumor also includes ameloblastic fibrodentinosar-coma (produce dentin/dentinoid) and ameloblastic fibro-
odontosarcoma (produce enamel/enameloid and dentin). (5,6)

[1 Ameloblastic fibrosarcoma(odontogenic sarcoma, ameloblastic sarcoma) : Ameloblastic fibrosarcoma is a rare malignant
neoplasm with proliferation of connective tissue cells that contain benign odontogenic epithelium.

Clinical features: Most of the cases occur in the mandible, predominantly the posterior region, with most cases occurring in

males .About 35% of cases arise in an ameloblastic fibroma.

Patients do not develop metastases but die of a locally aggressive neoplasm.(5,6)

Radiographic features: An expansile radiolucent lesion with indistinct margins is seen with evidence of extraosseous soft tissue
extension.

*These destructive/permeative, uni-locular or multilocular pattern is seen on the radiograph, sometimes associated with an impacted
molar.(5,6)

Histologic features :The epithelial component of amelo-blastic fibrosarcoma has the histologic architecture similar to an
ameloblastic fibroma; slender budding and branching epithelial cords of bland cuboidal to columnar cells with uniform nuclei or
epithelial islands separated widely by hypercellular connective tissue exhibiting plump polygonal to fusiform stromal cells that
show mild-to-moderate cyto-logic atypia and numerous mitotic figures in a pale hypocol-lagenous myxoid extracellular
matrix.(5,6)

*Ameloblastic fibrosarcoma can demonstrate focal evidence of dentin formation or dentin and enamel formation. *These are
insignificant but has resulted in terms such as "ameloblastic dentinosarcoma" and "ameloblastic

odonto sarcoma,” respectively.

*Histologically, it has to be differentiated from a low-grade spindled ameloblastic carcinoma. Surgical excision and postoperative
radiation therapy, without elective neck dissection is usually the treatment of choice.(5,6)

[ Odontogenic carcinosarcoma: It is a true malignant neoplasm where both epithelial and connective tissue components show
evidence of cytological malignancy. There only Very few cases which has been reported and can succeed to ameloblastic fibroma
or ameloblastic fibrosarcoma.(5,6)Clinical features: These lesions are seen to be in both genders with a mostly in mandible.
According to the reported cases, he size of the lesion varies from 6 to 8 cm causing expansion of the body and ramus of the
mandible.*These may be painless or may be associated with the numbness of the lip.(5,6)

Radiographic features :This shows large expansile radiolucencies with not defined borders with cortical perforation and root
resorption.The gross pathology shows of nodular and fleshy appearance of the tumor.

Histological features: It is Similar to ameloblastic fibroma, these lesion shows budding and branching of cords in hypercellular
fibrous stroma.

*The connective tissue cells show the pleomorphism with enlarged and bizarre nuclei with multinucleation and mitosis
occasionally.

*The epithelial component is also shows frank malignancy.

Peripheral nuclear palisading and stellate reticulum-like areas seen in an ameloblastoma might be lost focally.

*The true carcinosarcoma has been distinguished from an ameloblastoma or odontogenic tumor with a malignant spindle cell
component and the latter lesion should be referred as a sarcomatoid or spindle cell odontogenic carcinoma

*P53 immunostaining is positive in most of the cells with increased Ki-67 index in both epithelial and connective tissue
components.Very few cases have been reported and hence prognostic information is insufficient.

« 5o far With the cases reported, the lesion may have the tendency to recur and metastasize.
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Ameloblastic fibrosarcoma (A) The neoplasm has the architecture of an ameloblastic fibroma that demonstrates slender budding
and anastomosing cords that "open up" to form central pale stellate reticulum; the dark band of sarcoma cells (lower right) is
particularly hypercellular. (B) The pale connective tissue to the left of the epithelium is less cellular than the obviously sarcomatous
dark polygonal cells at the right.

CLINICAL ASSESSMENT

e Expanding lesions of the jaws are either de novo or at the site of previously excised lesions or long-standing untreated
lesions will raise from the of suspicion of MOT.(26,27)

e Itisimportant to exclude a malignant process of the adjacent oral or sinonasal area, as well as metastatic carcinoma.(26,27)

e Lung cancer may metastasize to the jaw bones, particularly to the body of the mandible, the possibility may can be ruled
out by means of a chest radiograph or computed tomography scan.(26)

e The Radiological assessment generally consists of Panorex film and CT scan.(26)

e Radiographically, carcinoma in the jaw bones are usually appears as a radiolucency with irregular margins and of
Permeative disease extension may create a moth-eaten appearance. (26)

e The radio- graphic findings are nonspecific, and tumor types cannot be differentiated solely by an radiological basis.(26)

CONCLUSION

Malignant odontogenic tumors are rare.A pathologist with of expertise in evaluating odontogenic neoplasms is essential to providing
the proper diagnosis, which will help to determine the appropriate level of surgical intervention of the tumors Malignant odontogenic
tumors will often demonstrate an aggressive course with destruction of cortical bone and soft tissue extension.Wide resection of the
tumor are generally indicated. Long-term surveillance which is mandatory and accomplished by routine

physical examinations, along with the serial radiographic imaging.
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