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Oral Pathology

INTRODUCTION 
Odontogenic tumors comprises of disorders of growth from  
malignant and benign neoplasms to malformations of dental 

1tissues of self limited growth .Odontogenic tumors derived 
from ectomesenchymal and epithelial odontogenic tissues 

2and manifest following normal tooth development . 
Odontogenic tumors represent interactions between 
odontogenic ectomesenchyme and epithelium like normal 

4odontogenesis .

There are two primary classication for odontogenic tumors 
which includes benign odontogenic tumors that arise denovo 
and malignant odontogenic tumors that arise from benign 

2precursor  .Odontogenic tumors are principally jaw lesions 
but some present as localized gingival swellings which is 

1known as peripheral odontogenic tumors .

The etiology of odontogenic tumors is not exactly determined 
but the result of next generation sequencing demonstrated 
specic mutation improved the biological process in 
tumorigenesis of odontogenic tumors .They involve cell 
proliferation, cell differentiation, regulation of tooth 
development ,apoptotic factors and extra cellular matrix 
remodelling.

Classication
Table 1 shows list of odontogenic tumors based on the WHO 
classication. 

Ameloblastoma
Ameloblastoma is a benign tumor of odontogenic epithelium 
that majorly affects jaws .It is mainly of enamel organ-type 
tissue which does not undergone any differentiation to the 
point of hard tissue formation. It arises from the dental lamina 
epithelium. Ameloblastoma is characterized by local 
aggressive behavior and it has high recurrence rate. It 
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Odontogenic tumors are the heterogenous group of lesions differs from benign lesions to malignancy
 due to its diversity in clinical behaviour and histological types. It arises from the tooth forming tissues 

which are unique to jaws and to the dentistry. Odontogenic tumors are capable of inductive interactions between odontogenic 
ectomesenchyme and epithelium, and the classication of odontogenic tumors is based on this interaction.  Odontogenic 
tumours presents with a large number of histologic patterns and are derived from the primordial tooth forming tissueThey occur 
most commonly in mandible and maxilla. According to the classication of 2017,benign odontogenic tumors are classied into 
three and many tissues variety into two based upon its emergence into the  oral cavity. The tooth-forming tissues can give rise to 
a wide variety of tumours, both benign and malignant.Benign growths are usually noncancerous, but they can be aggressive 
and expand, displace or destroy  the surrounding bone, tissue and teeth .Malignant odontogenic tumours arise either de novo 
from the tooth forming tissues or developmental residues or from existing odontogenic epithelial or mesenchymal neoplasms in 
the jaws. Their management includes extensive surgery due to their inltrative nature and risk of metastasis. The aim of this 
review article is to acquire knowledge on the types and it's clinical diversity thereby it will be easy to understand it's course and 
to make an efcient treatment plan.
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BENIGN Odontogenic epithelial tumors
Ameloblastoma
Squamous odontogenic tumor
Calcifying epithelial odontogenic tumor
Adenomatoid odontogenic tumor

Keratocystic odontogenic tumor
(odontogenic keratocyst)
Odontogenic epithelial/
Ectomesenchymal
Ameloblastic broma
Ameloblastic brodentinoma
Ameloblastic bo-odontoma
Complex and compound odontomas
Odontoameloblastoma
Calcifying cystic odontogenic tumor
(calcifying odontogenic cyst)
Dentinogenic ghost cell tumor
Odontogenic ectomesenchymal
Odontogenic broma
Odontogenic myxoma
Cementoblastoma

MALIGNANT Odontogenic carcinomas
Metastasizing (malignant) ameloblastoma
Ameloblastic carcinoma
Primary intraosseous
squamous cell carcinoma
Clear cell odontogenic carcinoma
Ghost cell odontogeniccarcinoma
Odontogenic sarcomas
Ameloblastic brosarcoma



24 X GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS

involves 1% of all oral tumors and 9-11% of all odontogenic 
tumors. It isa slow-0growing, locally invasive tumor.Its peak 

5incidence occurs in the third to fourth decades of life .The 
female : male ratio is 1:1.Ameloblastoma accounts for about 
60.3% of all odontogenic tumors in Indian population, with 
average  age of  30.2 years.

Ameloblastoma is  classied into solid/multicystic, 
extraosseous/ peripheral, desmoplastic ameloblastoma, 
unicystic.The etiological factors are trauma, inammation, 
nutritional deciencies, non-specic irritation from 
extractions, and dental caries.Ameloblastoma occurs also 
due to the enamel organ, remnants of  odontogenic 

6epithelium,and lining of odontogenic  cyst .Most of  cases of 
ameloblastoma (80%) occur in the mandible, mostly in the 
posterior mandibular region. Maxillary ameloblastoma  
mostly occurs in the posterior molar  region.Maxiilary 
ameloblastoma shows SMO mutations  and RAS 

9mutations .Occurrence of ameloblastoma can also 
7associated with unerupted third molar tooth . The growth 

occurs in buccolingual direction which results in signicant 
expansion. The average size of ameloblastomas  is 

8approximately 4 cm .Pain will occur when hemorrhage 
present inside or adjacent to the tumor. The other signs and 
symptoms are soft tissue invasion, loosening of teeth, facial 

7deformity, malocclusion .

Ameloblastoma can be diagnosed by  by imaging (usually a 
CT scan) as well as a biopsy. The CT scan shows a well-
dened, uni- or multilocular radiolucent expansile lesion. It is 
good for the evaluation of cortical destruction or soft tissue 
extension margin.

Differential diagnosis of ameloblastomas includes calcifying 
epithelial odontogenic (CEOT),central giant cell granuloma, 

1 0or ameloblastic broma ,  odontogenic myxoma . 
Histologically, ameloblastoma contains two types of cells: 
peripherally si tuated known as 'basal cel ls '  that 
resembleameloblasts and centrally situated suprabasal cells 
known as 'epithelial cells'which resemble stellate reticulum. 
Presence of hyperchromatic basal cells which is columnar in 
shape with a palisaded arrangement, vacuolated cytoplasm 
and reversal of polarity will be present (nuclei displaced away 

1from the basement membrane)  .In classical ameloblastoma  
these basal and epithelial cellsare arranged in two 
characteristic patterns: follicular and plexiform patterns . In 
the follicular pattern, arrangement of epithelial cells will be in 
islands or follicles surrounded by connective tissue.In the 
plexiform pattern, arrangement of epithelial cells will be  in an 
interlacing plexiform networksurrounding the connective 
tissue.  Various other histological variants of multicystic 
ameloblastomas aredesmoplast ic ,granular  cel l  ,  
acanthomatous,  basal  ce l l ,  and keratopapi l lar y 

1ameloblastomas .

The treatment modality  for ameloblastoma is surgical 
treatment.Other treatment modalities like chemotherapy or 
radiotherapy have role only in  select situations.The goal of 
surgical treatment of ameloblastomas is to restore good 
function and to minimize recurrence rate and aesthetics with 

7minimum morbidity in the donor area .The currently 
suggested surgery  for classical ameloblastoma  is partial or 
total maxillectomy for the maxilla and complete en bloc 
resection (radical surgery) which is classied as marginal or 
segmental osteotomy for the mandible .

Calcifying epithelial odontogenic tumor (pindborgtumor):
The calcifying epithelial odontogenic tumor (CEOT) 
o r P i n d b o r g  t u m o r  i s  a  r a r e  b e n i g n  e p i t h e l i a l 

11odontogenicneoplasm . It occurs most commonly in fourth – 
sixth decade of life and bears no gender predilection .94 % of 
the lesions are central and intraosseous and 6% are 
extraosseous. Mandible is affected commonly than maxilla 

with the ratio (2:1).It mostly arise  in the premolar/molar 
region. 52% cases have been associated with unerupted or 

12embedded tooth .  In general it occurs as a slow-growing 
painless, bony hard swelling causing expansion of the 
cortical plates along with subsequent soft tissue  inltration. It 
may cause rotation, migration, tipping , and mobility of the 
adjacent tooth and may also be associated with 
impacted/unerupted teeth. Root resorption is found in 4% of 
cases.

The differential Diagnosis for CEOT includes adenomatoid 
odontogenic tumor ,odontoma, calcifying odontogenic cyst, 

12ameloblastic bro odentoma .

Radiologically, CEOT exhibits as a unilocular or  multilocular 
radiolucent lesion presented with  scattered ecks of 
calcication throughout the radiolucency which gives  “driven 
snow”  appearance.

The histopathological features will reveal layers of 
odontogenic epithelial cells that will form prominent 
intercellular bridges. Areas of eosinophilic,extracellular and 
amyloid-like material with formation of concentric 

11calcications (Liesegang Rings) will be present .Amyloid like 
substances stained positively with congo red and produce 
typical apple green birefringence under polarized light in 

13confocal  microscope .

Small intrabony lesions with well dened borders are treated 
by simple enucleation or curettage followed by removal of a 
thin layer of bone adjacent to the tumor. Large tumors  are 
treated by segmental resection,hemimaxillectomy and 
hemimandibulectomy, which causes bone discontinuity 
requiring reconstruction procedures such as grafting. 
Recurrence rate  following conservative treatment is 10-

1220% .Malignant transformation and metastasis is rare.

Adenomatoid Odontogenic Tumor
Adenomatoid odontogenic tumor (AOT) is an uncommon 
benign odontogenic lesion which arise from odontogenic 
epithelium commonly associated with an impacted tooth, 

15usually canine. It accounts 3–7% of all odontogenic tumors  . It 
is  a Benign neoplasm which occurs commonly in the second 
decade of life. Females are commonly affected than males .It 

16most often occur in the anterior maxilla  .

AOT is a painless, benign, noninvasive, and slow-growing 
tumor which  does not inltrate the bone. The tumor appears 
as an intraoral-extraoral swelling in the maxilla.It is 
sometimes referred  as 'two-third tumor' because it occurs in 
the maxilla in about two-third cases, about two-third cases 
occurs in young females, two-third cases are associated with  
unerupted tooth, and two-third cases affected teeth are 

17canines  .

Radiographically, AOT resembles dentigerious cyst. The 
lesion will be usually unilocular and radiolucent. However, 
itcontains ne calcications (snowake) which is a key 

15feature in differentiating an AOT from dentigerious cyst . 
Presence of  unilocular radiolucency which is well 
demarcated with smooth cortical border. Most lesions are 
juxta coronal, pericoronal, displacement of teethand 
divergence of roots  often occurs without root resorption. The 
differential diagnosis are dentigerious cyst, califying 
odontogenic cyst, calcifying odontogenic tumor ,uni cystic 

17ameloblastoma ,odontogenic keratocyst  .

Histopathological features reveals that tumor is usually 
surrounded by a well-developed connective tissue capsule. A 
solid mass with a single large cystic space, or as numerous 
small Cystic spaces will be present. The tumor is composed of 
spindle-shaped or polygonal cells  forming sheets and 

17whorled masses in scant connective tissue stroma .
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Amorphous eosinophilic material will be present between the 
epithelial cells, as well as in the center of the rosette-like 
structure.Dystrophic calcication in varying amounts will be 
encountered. AOT can be treated by enucleation along with 
the associated impacted tooth and simple curettage.

Since tumor is not locally aggressive, conservative treatment 
is adequate . Recurrence rate is rare.

Keratocystic Odontogenic Tumor
The World Health Organization (WHO) considered 
odontogenic keratocyst (OKC) to be a tumor and 
recommended the term keratocystic odontogenic tumor in 

182005 .The  metamorphosis of odontogenic keratocyst into a 
recognized cystic neoplasm, keratocystic odontogenic tumor 
(KCOT),occurred after observation of its biological behavior 
and  association of chromosomal and genetic abnormalities 

20consistent with neoplastic progression .

Keratocystic odontogenic tumor involves approximately 11 % 
of all cysts in the maxillofacial region  and is located most 

19commonly in the ramus and angle region of the mandible .

The etiology of KCOT is the epithelial Islands derived from the 
remnants of dental lamina, mostly found in the gingiva and 
periodontal ligament. Various theories for the rise of KCOT 
include intraluminal hyperosmolality, active Epithelial 
proliferation and collagenolytic activit of the Cyst wall  and 

19synthesis of interleukin 1 and 6 by Keratinocytes .

It occur as solitary lesions or as multiple cysts or a component 
of the basal cell nevus syndrome. Mandible is affected 
commonly when compared to maxilla . In mandible ,  ramus-
third molar area, followed by rst and second molar and then 
anterior region are affected commonly. In maxilla , third molar 
area followed by cuspid area is commonly affected. The 
clinical features are pain, soft tissue swelling and expansion 
of bone, drainage and various neurologic Manifestations, 

20such as paresthesia of the lip or teeth .

Radiographically KCOT may be present as radiolucent entity 
with well dened borders extendingalong the cancellous 
bone. It can either  be a unilocular or multilocular 

19radiolucencies .Smaller KCOTs appear as asymptomatic 
unilocularentity with corticated borders.  Histopathologically, 
KCOT consist of epithelial lining  composed of a 
parakeratinized surface which is typically corrugated, rippled 
or  wrinkled.A prominent palisaded, polarized basal cell layer 
of cells will be present which is often described as having 

20'picket fence' or 'tomb-stone'appearance . 

KCOT can be managed by conservative treatment and radical 
management. Goal of Conservative treatment is preserving 
the bony architecture as much as possible while removing the 
pathology as in marsupialisation or decompression. 
Aggressive forms of management are enucleation 
with/without curettage along with uses of chemical or cryo 

19cauterisation or resection .

Ameloblastic Fibroma
Ameloblastic broma occurs rarely. It comprises of neoplastic 
epithelial and mesenchymal tissues. This lesion was 
previously considered to be a benign lesion with very limited 

14recurrence rate which undergo malignant transformation . 
Ameloblastic broma (AF) is an extremely rare true mixed 
benign tumor which occurs either in the mandible or 

14maxilla .It is commonly found in the posterior region of the 
14mandible, often associatedwith an unerupted tooth . The 

tumors are considered as a tumor of childhood and 
adolescence and occur almost exclusively in the rst and 
second decades of life with a slight  female predilection, 
causing delay in tooth eruption or altering the eruption 

14sequence .

Patients often present with painless swelling of the jaw and the 
lesion may affect the normal eruption of teeth in that area. 
Buchner et al. proposed that there are two different types of 
ameloblastic btomas- one of neoplastic nature and the other 

21representing a hamarto¬matous lesion .Small tumors are 
asymptomatic, and larger onesProduce signicant swelling of 

1 4the jaws .On radiographs,smaller lesions are well 
14circumscribed and unilocular with a sclerotic border,  

occasionally multilocular when larger, with smooth well-
demarcated borders. Cortical expansion may or may not be 
identied on plane lm. Grossly, ameloblastic broma 
appears as rm, lobular soft tissue mass with a smooth 
surface Histopathologically, ameloblastic broma consists of 
odontogenic epithelium in the dental papilla without dental 

14hard tissue formation .

Microscopically, hematoxylin and eosin sections show islands 
and strands of epithelial cells in a loose connective tissue 
stroma which resembles primitive dental papilla.The 
peripheral epithelial cells lining the islands and strands with 
low columnar cells,  similar to the cells found in 
ameloblastoma. The connective tissue resembles cellular 
broblastic tissue similar to the dental papilla in the 
developing tooth. Hyaline-like tissues are also seen adjacent 

14to the epithelial strands and islands .The treatment of choice 
for ameloblastic broma is curettage and enucleation.

Complex And Compound Odontomas
Odontomas are benign tumors composed of dental 
tissue.They are the most common odontogenic tumors of the 
jaws, characterized by their slow growth and nonaggressive 

22behavior. The term odontoma was  coined by Broca in 1866 . 
They usually develop from epithelial and mesenchymal 
components of the dental apparatus, producing enamel and 

23 22dentin . The etiology may be local traumas or infections . 
They develop from epithelial and mesenchymal components 
of the dental apparatus, producing enamel and dentin. They 
occur at any age, but are most common in the rst two decades 
of life,with an average age of 14−18 years. They occur most 
commonly in females.They are more common in the 
maxilla,especially the anterior maxilla, than in the 

22mandible . The odontomas which occur in the anterior region 
of the maxilla are compound, while the great majority of 
odontomas which occur in the posterior areas, are of the 

23complex types .

The etiology of odontomas have been associated with trauma 
during primary dentition as well as with inammatory and 
infectious processes, hereditary anomalies(Gardner 
syndrome, Hermann's syndrome), odontoblastic hyperactivity 

22and alterations in the genetic components .Odontomas are 
generally small, they may occasionally grow large, resulting 
in bone expansion. The World Health Organization (WHO) 
2005 has classied odontomas into two groups based upon 
their gross and radiographic features into compound (small 
tooth-like structures), complex (conglomeration of dentin, 

22enamel and cementum) and cystic . Clinically, odontomas  
are classied as intraosseous (central), peripheral (soft tissue 

23or extraosseous), and erupted odontomas .

Complex odontomas are made of a mass consisting of an 
assembly of mineralized tissue (enamel, dentin, and 
cementum) and dental pulp. The compound odontomas are 
consisting of a set of small rudimentary teeth,assembling in 

24clusters .Compound odontomas most commonly found in the 
anterior maxilla, and appear as a collection of small teeth. 
Histologically, compound odontoma have the tooth-like 
structures which are arranged in a uniform manner similar to 

22the normal tooth structure . The compound composite 
odontome most commonly occurr in the incisor cuspid region 

23of the upper jaw . 

The structures in complex odontomas are found to be mixed 
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22and disorganized . The complex odontomes are commonly 
found in molar and premolar region of the mandible .Complex 

22odontomas appear as a radiodense mass of hard tissues . 
Histologically, the odontoma is not diagnostic. It is composed 
of dentin, cementum, pulpal tissueand enamel, mature 
enamel is lost during the decalcication process and will not 
be seen on conventional haematoxylin and eosin stained 
slides. The compound odontoma appear as recapitulates of 
the organization of a normal tooth, while the complex 
odontoma tend to appear as a disorganized mass of hard 
odontogenic tissue.

Loose,myxoid connective tissue with odontogenic epithelial 
cell rests may also be seen in close association with the lesion, 
and most often represents a normal dental follicular tissue. 
Fibrous connective tissue with a cystic lining representing a 

2 2dentigerous cyst may also be seen . Radiographic 
examination seems to be the most effective clinical method of 
differentiating between the two types Compound odontoma, 
shows comparatively a well-organized malformed teeth or 
tooth like structures, which are radiolucent cyst like lesion 
where as complex odontoma shows an irregularly shaped 
oval radiopacity usually surrounded by a well-dened thin 

23radiolucent rim .The treatment of choice for both complex and 
compound odontoma include surgical removal.

Odontoameloblastoma
Odontoameloblastoma (OA) is  an extremely rare 
neoplasm,which is dened as follows: “A neoplasm whch 
includes odontogenic ectomesenchyme in addition to 
odontogenic epithelium that resembles an ameloblastoma 
(SMA) in both structure and behavior.

Odontoameloblastoma  is an  mixed odontogenic tumor with 
25both epithelial and mesenchymal components . Odontogenic 

Ameloblastoma  develops from proliferating odontogenic 
25epithelium and mesenchymal tissue . It is  characterized by 

simultaneous occurrence of  ameloblastoma and composite 
26odontoma . It contains an ameloblastomatous component 

and odontoma-like elements, usually seen to occur in  the 
27mandible of younger patients .

Odontogenic Ameloblastoma is a locally invasive,aggressive 
odontogenic tumor, which spreads by inltration between the 
bony trabeculae.

It might cause divergence and resorption of the roots, there 
27might be dull or intermittent pain .Several other names exist 

f o r  th i s  tu mor  wh ic h  inc lude  odon tob la s toma , 
adamantodontoma, calcied mixed odontogenictumor, soft 

25and calcied odontoma, and ameloblastic odontoma .

It usually occurs between 6 months to 40 years,involving 
26mandible with molar-premolar region more common .

There is a male predilection. This tumor usually occurs in the 
25posterior segment of both the jaw . It is an expansile 

centrallydestructive lesion exhibiting slow growing 
characteristics like ameloblastoma and if left untreated. 
Symptoms include a slowly progressive swelling of the 
alveolar plates, dull pain, an altered occlusion, delayed 

26eruptionor impacted teeth .Radiological examination usually 
reveals a unilocular or multilocular radiolucency with 
radiopaque areas resembling mature dental tissue. It 
commonly exhibits a well-dened margin, the surrounding 

25erupted teeth rather than producing root resorption .

Histopathology: odontogenic epithelial cells arranged in the 
form of follicles and stellate reticulum like cells in the center 
which are  surrounded by ectomesenchymal cells, tall 
columnar ameloblast like cells on the periphery with stellate 
reticulum like cells at the center and surrounded by 
condensed mesenchymal cells.Neoplastic odontogenic 

epithelium is in the form of large follicles .Tall columnar 
ameloblasts  like cells which shows nuclear palisading, 
reversal of polarity and stellate reticulum like cells; dense 
ectomesenchymal cells present in the connective tissue 
stroma; large masses of dysplastic dentin arranged in a 
haphazard pattern; and irregular masses of dysplastic 
dentin, areas of calcication and stromal connective tissue 
25.The treatment methods  are en-bloc resection or complete 
resection of affected part of bone irrespective of size of the 
lesion. Early and periodic follow-up is also advised to detect 

26any possible relapse .

Odontogenic Myxoma
Odontogenic myxoma is considered as a rare,  benign, locally 
aggressive and nonmetastasizing neoplasm It commonly 

28arise from the odontogenic ectomesenchyme . Odontogenic 
myxoma, also  termed as odontogenic bromyxoma or 
myxobroma, is a subtype of myxoma occuring mainly in the 

30hard, bony tissues of the face .Odontogenic myxoma is a rare 
benign tumour of the jaw and characteristically appears as a 
slow, painless,expansion with facial deformity. It  is most 
commonly associated with an unerupted tooth and arises from 

28the mesenchymal portion of  the tooth germ  .

It usually occurs in the second to the third decade of life, 
although some authors have reported the age of occurrence 
as 15–65 years yet a rare case  have been reported in pediatric 
age group in a 17-month old baby.There is no sex predilection, 
but there is slight female predilection and male to female ratio 
is 1:1.5 . The tumour may occur in any area of the jaws . The 

28mandible is more commonly affected than maxilla (3:1) .

The odontogenic myxoma mostly contains hypocellular 
matrix and mucoid ground substance of glycosaminoglycan's 
and chondroitin sulphate,these components accounts for its 
rapid growth and recurrence if inadequately removed. The 
cause of recurrence is due to the local invasion into cancellous 

28bone beyond radiographically visible margins .

Histopathologically, the lesion tend to consists of loosely 
arranged spindle, stellate-shaped or round cells, in an 

29abundant myxoid stroma .On H and E stained section 
reveales loosely arranged stellate- shaped cells with 
intermingled brillar processes in a homogenous mucoid 
ground substance with a few collagen brils and capillaries . 
A very few scattered odontogenic epithelial rests, areas of 

29hemorrhage, and foci of bony trabeculae were visible . 

Radiographically, it may produce several patterns unicystic, 
multilocular, pericoronal (less often)and  also as radiolucent– 
radiopaque (rare).In case of  occurrence in peri-coronally 
impacted tooth, it is  most likely to have a unilocular outline.  
Sometimes they appear in patterns such as a soap  bubble, 

28honey comb, or tennis-racket pattern . Radiographically, the 
multilocular appear   radiolucenct, with well-developed 
locules,  consisting of ne trabeculae, arranged at right  
anglesangles. It is known as the 'Tennis-racquet'  or 'Step-
ladder' pattern. A 'sun-ray' or 'sun-burst'  appearance has also 
been reported . On gross  examination, the surgical specimen 

29is  characteristically loose, slippery or gelatinous in  nature .

Small myxomas are generally treated by curettage, but 
careful follow up is necessary for at least 5 years and larger 
lesions need extensive resection.

Typical treatment of choice for myxoma consists  of surgical 
28resection . Liquid nitrogen cryosurgery  tend to limit 

recurrence because of its ability to devitalize the organic 
28content while leaving the  inorganic frame work intact .

There is no proper treatment protocol to be followed. In the 
present case of a growing patient conservative surgery with 
strict clinical follow-up was recommended because the lesion 
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has a signicant chance of recurrence. Wider surgical 
30excision should be employed in the case of recurrence .

Cementoblastoma
The benign cementoblastoma is a rare odontogenic 
neoplasm of the jaw  is known as  the only true neoplasm of 

31cementum origin  . It was rst described by Dewey  in 1927. 
Cementoblastoma was rst recognized by Norberg in 1930.

Histologically, it is dened as “a neoplasm  characterized by 
formation of sheets of cementum like tissue containing a large 
number of reversal lines with lack of mineralization at the 

32periphery of the mass or in the  active growth area . 

Recently the  cementoblastoma is included into the 
31classication under  odontogenic ectomesenchyme .The 

lesion derives from mesenchymal tissue,  its aetiology 
31remains  unknown . The lesion is slow growing tumor and 

31presents as asymptomatic .This tumor affects adults with a 
mean age of 20.7 years.The gender  male found to be higher 

32for males with a ratio of  2.1:1 . The common sit of this lession 
was found to be the  mandible compared to  maxilla with high  
incidence associated with roots of mandibular  molar 

32followed by mandibular premolar .This tumor is primarily 
associated with multiple teeth,  impacted molars and 
deciduous teeth where, The associated tooth is vital unless 

32involved .Histologically, the tumor presents  cementum-like 
32tissue with numerous reversal lines  . The prominent 

basophilic reversal lines of the  lession  gives a pagetoid 
32appearance .The  periphery may show a band of connective 

32tissue  which resembles the capsule . 

The differential diagnosis of cementoblastoma may  be 
33osteoblastoma and  osteosarcoma .Osteoblastoma and  

cementoblastoma are essentially identical  histologically and 
the only distinguishing feature  of fusion with the involved 

33tooth in the latter .

Differentiation, of the lesions, from cementoblastoma requires 
33correlation with the clinical and radiographic ndings . The 

treatment choice for cementoblastoma is the complete 
33surgical  excision of the mass along with the affected tooth . 

Recurrence is common and recurrence risk appears to be 
33highest for those treated with curettage alone . 

MALIGNANT ODONTOGENIC TUMORS
A. Odontogenic Carcinoma
a. Metastasizing Ameloblastoma 
Metastasizing ameloblastoma (MA) is dened as a  

34pathological entity, despite of  its histologically  appearance .  
Ameloblastoma is dened as ameloblastic carcinoma with 

34cytological  atypia and  absence of metastasis  . Therefore,  
MA is dened as a retrospective diagnosis that can  only be 

34made when metastasis occurs .  The  primary and secondary 
lesions shows histological features of benign ameloblastoma, 

35to ruleout a diagnosis of METAM . Notably, the diagnosis can  
only be made in retrospect and there are no specic 

35histological features that can predict the metastasis . 
Therefore, the incidence of  combining metastasizing 
ameloblastoma and ameloblastic carcinoma under the 

35umbrella called 'malignant ameloblastoma' . The mean age 
of the lession was found to be 42.72� ±� 15.68 years (range 
8–74 years), depicting the change in the trend over the past 

3 5decade .Concordant with literature, a slight male 
predominance was noted in the present review . Mandibular 
ameloblastoma predominantly shows more tendency to 

35metastasize by the present review  .The most common 
proposed theories for metastasis are lung aspiration theory, 
surgical implantation theory and the phenomenon of  

35heterotopias . The lymphatogenous spread of  tumors cells is  
35accepted but hematogenous route is more favored . The 

histological features of pulmonary MA have been 
insufciently discussed in the literature. Henderson et al. 

noted that a metastasizing tumor in the lung was more cellular 
36than the primary tumor . Their histological pictures showed 

many glandular structures. The histological features of 
pulmonary MA have been insufciently discussed in the 
literature.

Henderson et al. noted that a metastasizing tumor in the lung 
36was more cellular than the primary tumor . Their histological 

pictures showed many glandular structures. The recurrent 
mandibular tumor will be a solid/multicystic ameloblastoma 
with a follicular growth pattern. The nests consisted of  stellate 
reticulum along with peripheral palisading basal cells and 
local squamous metaplasia separated by brous stroma. The 
pulmonary metastatic tumor of patient 2 was more cellular, 
with many glandular/papillary structures that did not appear 
in the primary tumor. Among  these structures, nests of 
spindle/ovoid cells with peripheral palisading basal cells and 
local squamous metaplasia that resembled acanthomatous 

35ameloblastoma were observed .

35Previous studies have reported a 5 years survival of 44% . Five 
year survival of 70% has been stated elsewhere in the 

35literature . Surgery alone appears to be the optimal 
treatment of both primary and secondary sites. A long term 

35follow-up is mandatory .

B. Odontogenic Sarcoma:
b. Ameloblastic Fibrosarcoma:
Ameloblastic brosarcoma (AFS) is a rare odontogenic 
neoplasm which exhibits benign ameloblastomatous 
epi thel ial  component  admixed with sarcomatous 
mesenchyme. It is considered the malignant counterpart of 
ameloblastic broma (AF) and can arise de novo or from 
transformed AF.  AFS is a locally aggressive tumor that seldom 
metastasizes. According to the World Health Organization 

37classication, AFS is considered an odontogenic sarcoma . 
AFS  a rare malignant neoplasm, consist of : i) A reductive 
benign odontogenic epithelium arranged in an island and net 
pattern, dispersing in the mesenchymal tissue;  ii) malignant 
hyper cellular mesenchymal tissue comprised of spindle and 
stellate cells, exhibiting nuclear pleomorphism with 

38hyperchromatism .  Panoramic radiography exhibits a 
macroscopical which is  effective and low-cost image for the 
lesions involving the bones. Furthermore, CT scans provides 
more detailed information about the lesion and their 

38association with the adjacent organs .AFS shows recurrence 
potential even after the conservative treatment. Compared 
with the initial lesions, the  recurrent lesions shows decreased 
epithelial components with increased pleomorphic and 
mitotic mesenchymal components (38). AFS is usually  local 

38invasive rather than regional or distant metastasis .

Procedures like curettage, nucleation and local excision have 
38typically been utilized in the surgical procedure . Since the 

proliferative potential and malignant degree is elevated in the 
recurrent neoplasm, it eventually results in sarcomatous  

38transformation .  The inadequate surgical boundary may 
induce the recurrence of the tumor. Therefore, local control will 
have it's importance in the extent of the initial resection. 
Conservative surgery is replaced by wide surgical resection 
surrounding the soft tissue, particularly the cortical plates in 
cases of  perforation. Adjuvant postoperative radiotherapy 
and chemotherapy may be effective  . A number of cases 
involving  cyclophosphamide and uorouracil, showed  

38positive result . The administration of radiotherapy (40–60 
Gy) following surgery can be employed for effective 

38results .Therefore, AFS is difcult to discriminate from AF 
when relying only on the histopathological features. Resection 
with a wide margin is the optimal treatment strategy, and 
adjuvant chemotherapy and radiotherapy may additionally 
be used to reduce the recurrence rate and enhance the 

38survival rate .

DISCUSSION 
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Odontogenic tumors (OT) are generally a heterogeneous 
group of lesions that  differentiates itself in clinical behaviour 
and histopathologic types, differs from hamartomatous 

3 9l e s i o n s  t o  m a l i g n a n c y .  O Ts  m a y  d e r i v e  f r o m 
ectomesenchyme,  epithelial tissues or even both around the 

39tooth-forming apparatus . Though odontogenic tumors are 
not  frequent in jaw  bones, it should be included in the 
differential diagnosis of  bone lesions so as to over come the 

40suspections related  odontogenic tumors in rst line . Many 
researchers published several works pertaining to the 
age,gender predilection , etiology of the tumors of 
odontogenic origin based on classication of odontogenic 

40classication proposed by WHO in 1992 . 

The WHO published it's several editions of Histological types 
of odontogenic tumors where it's rst edition was published in 

411971 . But the researchers are facing several controversies 
related to the classication , etiology, terminologies and 
several other diagnosis related to odontogenic tumor all 

41because of it's diversities and mutations . Few studies are 
reported among Asians, especially from the Indian 
subcontinent illustrating it's relative frequencies of diiferent
 parts of the world covering different ethinic groups in and 

41around asian and european countries .  The ameloblastoma  
being the second most common pathology is the most 
common histological type in Africa, followed by the 

40odontogenic myxoma .

The countries like Chile and Canadá, have reported  20 and 
18% of such tumors; in turn ,  the most common  tumor in these 

41countries is the odontoma (Chile – 45 and Canada – 46%) .  
The tumors are comparatively rare comprising of 1% of all oral 
and maxillofacial pathologies which ranges from 
hamartomatous or non neoplastic tissue proliferations to 

41malignant neoplasms with metastatic capacity . Therefore 
,Knowledge of various types of OTs along with their clinical 
characteristics can be supportive for both  pathologists and 
general practitioners  when developing a differential 
diagnosis and may lead to the arrival of conclusion 

41concerning these lesions .

CONCLUSION
Odontogenic tumors are rare group of tumors which 
comprises about 1 % of all head and neck pathologies. It 
shows slight predominance in women and commonly occur 
during the rst decades of life. It is  evident that most of the 
tumors occur in mandible and most of them are asymptomatic. 
By knowing these tumors in detail, we will be able to rule out 
the differential diagnosis , thereby helpful to conclude its 
diagnosis and treatment plan.

REFERENCES
[1] Peter R morgan. Odontogenic tumors-a review. Periodontology 

2000.2011July;57:160-176.
[2] Allieh Farshbaf ,Reza zare, Farnaz Mohajertehran,Nooshin Mohtasham. New 

diagnostic molecular markers and biomarkers in odontogenic 
tumors.Molecular Biology Reports.2021April;48: 3617-3628.

[3] Mary S.Richardson . Susan Muller. Malignant odontogenic tumors – an 
update on selected tumors.Head and neck pathol. 2014 November;8:411-420.

[4] Jaya Singh , Shruthi Singh ,Shaleen Chandra,Fahad M.Samadi. Prevalence 
and distribution of odontogenic cysts and tumors in north Indian population: 
a database study with systematic review. Inj J Appl Biol Pharm.2020 May 
;11(2):46-59.

[5] K.M.K.Masthan ,N.Anitha,Sudha Manikkam. Ameloblastoma.Journal of 
Pharmacy and Bioallied Sciences.2015 April;7(suppl 1):167-170.

[6] OA Efom,OM Ogundana,AO Akinshipo,SO Akintoye. Ameloblastoma: 
current etiopathological concepts and management.Oral diseases.2017 
Jan;24(3):307-316.

[7] Suhani Ghai.Ameloblastoma : an updatednarrative review of an enigmatic 
tumor.Cureus.2022 June;14(8):1-9.

[8] Paolo Boffano et al.The epidemiology and management of ameloblastomas : 
a European multicenter study.J Craniomaxillofac Surg.2021 Dec;49(12):1107-
1112.

[9] Zoi Evangelou et al. Maxillary ameloblastoma : a review with clinical, 
histological and prognostic data of a rare tumor.In Vivo.2022 Sep;34(5):2249-
2258.

[10] Hariram ,Shadab Mohammad,Laxman R Malkunje,Nimisha Singh,Sugata 
Das,Gagan Mehta.Ameloblastoma of the anterior mandible.National journal 
of maxillofacial surgery.2014 Sep;5(1):47-50.

[11] Olavo Hoston Gonclaves Pereira,Laura Priscilla Barboza de Carvalho,Vilson 

Lacerda Bras i le i ro  Junior  ,  Claudia Rober ta  Le i te  Viera  de 
Figuredo.Calcifying epithelial odontogenic tumor.Hindawi Publishing 
Corporations Case reports in pathology.2013 Oct;2013:1-3.

[12] Neeraj Singh , Sharad   Sahai,Sourav Singh,Smita Singh.Calcifying 
epithelial odontogenic tumor (Pindborg Tumor).National Journal of 
Maxillofacial Surgery.2011 Dec;2(2):225-227.

[13] Farul Sarkar,Swagata Gayen ,Sanchita Kundu,Mousumi Pal.Clinical, 
radiological and histological features of an unique case of calcifying 
epithelial odontogenic tumor.Journal of oral and maxillofacial 
pathology.2019 Dec;23(3):478.

[14] Srinivas Rao Ponnam,Gautam Srivastava,Smitha B.Ameloblastic Fibroma-
Case report.Journal of Oral and Maxillofacial pathology.2012 Dec;vol .16 
Issue 3 Sep:444-445.  

[15] K.Vasudevan,Senthil Kumar,Vijaya samundeeswari,Srivel Vigneswari. 
Adenomatoid Odontogenic tumor, an uncommon tumor.Contemporary 
clinical dentistry.2012 June;3(2):245-247.

[16]  Robert R.L.Smith et al. Adenomatoid odontogenic tumor.ACS journal.1979 
April;43:505-511.

[17]  Chandramani B.More,Sunanda Das,Swati Gupta ,Khushbu Bhavsar. 
Mandibular adenomatoid odontogenic tumor:radiographic and pathologic 
correlation.Journal of Natural Science,Biology and Medicine.2013 
July;4(2):457-462.

[18]  Keerthi K Nair,Ashok Lingappa,Poornima Rangaiah,Pramoid Gujjar 
Vittobarao.Keratocystic odontogenic tumor : A case report and review of 
literarture.Journal of Indian Academy of Oral medicine and Radiology.2015 
Nov;27(2):253-258.

[19]  Suresh Menon.Keratocystic odontogenic tumors:Etiology,Pathogenesis and 
Treatment Revisited.J.Maxillofac.Oral Surg.2014 Dec;541-547.

[20]  Mukta B Motwani,Sunil S Mishra,Ruchi M Anand,Shrish S Degwekar,Rahul R 
Bhowate.Keratocystic Odontogenic tumor:Case reports and Review of 
Literature.JIAOMR.2011 June;23(2):150-154.

[21]  Saede Atarbashi-Moghadam,Mojtaba Ghomayshi,Soran Sijanivandi. 
Unusual microscopic changes of ameloblastic broma and ameloblastic 
bro-odontoma:A systematic review.2019 April;11(5):476-481.

[22]  R Gedik,S Muftuoglu.Compound Odontoma :Differential Diagnosis 
andReview of the Literature.West Indian Med J:2014 ;63(7):793-794.

[22]  Chaima Khalifa,Mounir Omami,Maroua Garma,Afef Slim,Sameh 
Sioud,Jamil Selmi.Compound -complex odontoma :A rare case report.Clin 
Case Rep.2022:10.

[24]  Morawala Abdul,Kapila Pragati and Chunawala Yusuf.Compound 
Composite Odontoma and its management.Case reports in dentistry.21 Dec 
2014;1-4.

[25]   Alka Dive,Shubhangi Khandekar,Ashish Bodhade,Akshay Dholbley. 
Odontoameloblastoma.Journal of oral and maxillofacial pathology.Jan –Apr 
2011;Vol.15 Issue 1;60-64.

[26]  Karpagaselvi Sanjai,Bhavna Pandey,Divya Shivalingaiah,Harish  
Muniswamy  Kumar.Odontoameloblastoma: A report of rare case.Journal of 
oral and Maxillofacial Pathology.18 Nov 2018;22:254-259.

[27] Brig BL SAPRU,Maj D DASGUPTA,Col T RAJARAM.Odontoameloblastoma :A 
rare odontogenic tumor.MJAFI 2001;51:333-334.

[28] Naresh Kumar,Munish Kohil,Saumya Pandey,Poonam Agarwal.Odontogenic 
Myxoma.Journal of Maxilofac.Oral Surg.(Apr-June 2014).13(2):22-226.

[29] Suchitra Gupta ,Neeraj Grover,Ajit Kadam,Shally Gupta,Kunal 
Sah,J.D.Sunitha.Odontogenic Myxoma.National Journal of Maxillofacial 
Syrgery.Jan-Ju 2013;vol1,Issue 1:81-83.

[30]  C.Shivashankara,Madhumitha Nidoni,Shrish Patil,K.T. Shashikala. 
Odontogenic myxoma:A review with report of an uncommon case with 
recurrence in the mandible of a teenage male.The Saudi Dental Journal.16 
March 2017;29,93-101. 

[31]  Leena sankari S,Rama Krishnan .k . Benign Cementoblastoma . Journal of 
oral and Maxillofacial pathology.2011 Dec; 15(3):358-360.

[32]  Sumer M,Gunduz K, Sumer AP, Gunhano O, Benign Cementoblastoma : a 
case report .Med oral pathol oral cir buccal .2006 ;11:483-485.

[33]   Aaron R.Huber,Gretchen S. Folk.Cementoblastoma.Head and Neck 
Pathol.2008 Dec;3:133- 135.

[34]   Deepak Pandiar, Rahul Anand, Mala Kamboj, Anjali Narwal, PM 
shameena,Anju devi. Metastasizing Ameloblastoma :A 10 year 
clinicopathology Review with an insight into Pathogenesis. Head and Neck 
pathology.2021 Jan;15:967-974.

[35]  Rotellini M,Maggiore G,Trovati  M,Saraceno MS,Franchi A.Metastasizing 
Maxillary Ameloblastoma: Report of a case with molecular characterization .J 
Oral Maxillofac.res.2016 Jan;7(1):5.

[36]  Bi et al.Malignant ameloblastoma (metastatic ameloblastoma) in the lung :3 
cases of  misdiagnosis as primary lung tumor with a unique 
growthpattern.Diagnostic pathology 2015 Jul;10:123-128.

[37]  Lai et al .Ameloblastic brosarcoma.J oral Maxillofac Surg.2012 
Dec;70(8):2007-2012.

[38] Yuan-Yuan,Mo-HongDeng,Ling-LingYuan,Yu-MingNiu.Ameloblastic 
brosarcoma of the mandible: A case report and mini review.Exp ther 
med,2014 Aug;8(5):1463-1466.

[39]   John M.Wright,Merva   soluk      tekkerin.Odontogenic Tumors.Journal Of 
Istanbul university faculty of dentistry.2017 Dec:51(3):10-30.

[40]    Rafael Linard Avelar,Antonio Azoubel Antunes,Tbiago de santa 
santos,Emanuel savio de souza Andrade,Edwaldo Dourado.Odontogenic 
tumors: clinical and pathology study of 238cases.Rev Brass Otorinlaringol. 
2008 Sep;74(5);668-673.

[41]    Atul Bhagwat et al.Odontogenic tumors :review of 127 cases in Marathwada 
region of Maharashtra.2017 Dec;21(3):457-458.

VOLUME - 12, ISSUE - 02, FEBRUARY - 2023 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra


