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Embryology



Development

Åmandible arises from neural 

crest tissue structures early 

in 4th week of development

Å forms from enlargement 

and fusion of paired 

mandibular prominences

Åmandibular skeleton 

develops from cartilaginous 

derivative of 1st branchial 

arch called Meckelôs 

cartilage
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Ossification

Å ossifies in fibrous membrane 
covering outer surface of 
ventral end of Meckelôs 
cartilage 

Å each half of bone is formed 
from single center, the 
cartilaginous bar of mandibular 
arch

ïappears at 6th week of 
fetal life, near mental 
foramen

ïproximal portions 
connected w/ ear capsule

ïdistal portions are 
connected at symphysis by 
mesodermal tissue
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Appearance at birth

Åtwo mandibular 

halves united by 

fibrous symphysis 

which ossifies during 

1st yr of life

Åcoronoid process is 

relatively large 

compared to condyle  
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Odontogenesis

 

Å each tooth develops from: 

ï 1) ectodermal cells that develop 

into ameloblasts and other outer 

tooth regions 

ï 2) ectomesenchymal cells that 

form odontoblasts and dental 

papillae

Å by 20th week, tooth bud appears bell 

shaped with active:

ï ameloblastic cells forming enamel

ï odontoblastic cells forming dentin

Å both processes completed during 

crown stage and embryonic cells die

Å any remnants of embryonic cells may 

give rise to benign or malignant lesions 

later in life4 stages of odontogenesis

Dunfee, BL, et al. Radiologic and Pathologic Characteristics of Benign and Malignant Lesions of the Mandible. November 2006. RadioGraphics, 26, 1751-1768



Mandibular aging

 
 

 

 
 

 

 
 

 

During childhood

Å body elongates and deepens to 
accommodate teeth

Å angle becomes less obtuse due to 
separation of jaws by teeth

In adult

Å mental foramen opens midway 
between upper and lower borders of 
bone

Å ramus is almost vertical

In old age

Å bone becomes greatly reduced in size 
secondary to loss of teeth and 
absorbtion of alveolar process 

Å mental foramen is close to alveolar 
border

Å ramus is oblique

Å neck of condyle is directed more 
posteriorly

Gray's Anatomy of the Human Body



Anatomy



Mandibular anatomy

Åmandible + maxilla = 
jaw

Åmandible is largest 
and strongest bone of 
face

Åconsists of:
ïbody (curved, 

horizontal portion)

ïrami (two 
perpendicular 
portions)

 



Lateral surface
Body

Å Symphysis

Å Incisive fossa

ï attachment of mentalis and portion of 
orbicularis oris muscles

Å Mental foramen

ï passage of mental vessels and nerve

Å Oblique line

ï attachment of quadratus labii inferioris 
and triangularis muscles

Ramus

Å attachment of masseter muscle

Coronoid process

Å attachment of temporalis and masseter 
muscles

Condyloid process (condyle + neck)

Å attachment of temporomandibular ligament

Mandibular notch

Å passage of masseteric vessels and nerve
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Medial surface
Body

Å Mental spines

ï attachment of genioglossus, 
geniohyoid, and anterior belly of 
digastric muscles

Å Mylohyoid line

ï attachment of mylohyoid and 
constrictor pharyngis superior muscles 
and pterygomandibular raphe

ï sublingual gland lies anteriosuperiorly

ï submaxiilary gland lies posteroinferiorly 

Ramus

Å attachment of medial pterygoid muscle

Å mandibular foramen

ï passage of inf. alveolar vessels and 
nerve

Coronoid process

Å attachment of temporalis muscle

Condyloid process (condyle + neck)

Å attachment of lateral pterygoid muscle

 

 

Gray's Anatomy of the Human Body



Dentition



Tooth nomenclature

Permanent

Teeth (32)

Deciduous

Teeth (20)

  



Lamina dura Periodontal ligament

Tooth anatomy



Dental caries

Åoutcome of mineral dissolution 
of dental hard tissues by acidic 
byproducts of bacterial CHO 
metabolism

Åtypes based on location
ïpit and fissure (occlusal surface)

ïsmooth surface (non-occlusal 
surface)

ïroot (assoc. w/ periodontal 
disease)

ïrecurrent (around a dental 
restoration)

Pit and fissure

Smooth surface



Dental caries

Pit and fissure Smooth surface



Periodontal disease

Å chronic inflammatory process that 
may result in edentulism

Å plaque-> calculus-> gingivitis-> 
periodontitis-> alveolar bone loss-> 
tooth loss

Å normal alveolar crest lies 1-1.5mm 
below cementoenamel junction



Dental restoration hardware

Crown and bridge

Gutta percha and amalgam Orthodontic appliance

Composite restorations



Dental implants

Å 2 stage surgery:
ï initial implant placement 

ï fixture installation 4-6 months 

later

Å pre-operative CT (DentaScan) 

performed on patients 

considered for multiple implants 

to evaluate jaw dimensions, 

degree of bone mineralization, 

and for prosthesis construction

Å preferred implant is root form 

Subperiosteal

Blade



Dental implants ïroot form

Root form

Fracture Loosening

Root form



Dental anomalies

Å Supernumerary teeth

ï anomalies exist in size, shape, 

and number of teeth

ïmost often occur in maxilla

ï hypodentia (absence of one or 

more teeth) 

ï micro and macrodontia

Å Pulp stones

ï idiopathic calcific foci in dental 

pulp



Dental anomalies

Å Enamel pearls

ï small foci of enamel that 

occur at molar roots

ï a risk factor for 

periodontal disease

Å Hypercementosis

ï largely idiopathic but 

associated w/ Pagetôs, 

prior inflammation, 

hyperpituitarism



Dental anomalies

Å Impaction
ï most commonly involves 3rd 

molar

ï unerupted or partially erupted 

tooth obstructed by another tooth, 

bone, or soft tissue

ï often painless

ï pose a risk for periodontal disease

Å Supereruption
ï migration of occlusal surface from 

lack of contact with an opposing 

tooth



Dental trauma

Åclassified into categories based on 

treatment protocols

ïdental avulsion

ïcrown fracture

ïroot fracture

ïdental luxation

ïdental concussion and subluxation



Dental trauma

Å Crown fracture

ïcomprise ~ 75% of injuries 

to permanent teeth

ïclassified based on location 

of fracture relative to 

enamel, dentin, or pulp 

tissue

Å Root fracture

ïhorizontal fracture caused 

by direct trauma (usually 

anterior teeth)

ïvertical fracture caused by 

clenching or trauma to 

mandible (usually molars)

 



Dental trauma
Å Concussion and subluxation

ï result from crushing trauma and 

injury to periodontal ligament

ï concussion may cause pain and 

sensitivity but no mobility or 

displacement

ï subluxation causes bleeding at 

gingival margin, tooth tenderness 

to percussion, and mobility

Å Luxation

ï lateral luxation involves angular 

displacement peripherally

ï tooth remains w/in socket

ï intrusive luxation involves 

displacement into alveolar bone 

w/ fracture of alveolar socket

 

J Can Dent Assoc 2010;76:a57



Mandibular trauma



Mandibular fractures

Å 2nd most commonly fractured 

bone of face

Å most mandibular fractures 

occur at a single location

Å multiple fractures and/or TMJ 

dislocations are common

Å majority occur in body

ï often associated w/ a 

contralateral condylar process 

fracture

 

http://drdavidson.ucsd.edu/



Favorable Unfavorable

Mandibular fractures



Mandibular fracture hardware

Erich arch bars frequently used 

for closed reduction and 

fixation

 

Titanium bars are 

fixed w/ screws and 

allow jaw to function 

much earlier



Mandibular fracture hardware

 

TITANIUM MESH PLATES

Quick Details

Å Properties: Implant Materials & Artificial 
Organ

Å Type: Organ Assist Device 

Å Model Number: 1.5mm micro plate

Å Place of Origin: Shanghai China (Mainland)

Specifications

Å Orbit fracture

Å Cranio-base fracture

Å Maxillary fracture

Thickness of Mesh Plates: 0.6mm&1.0mm.

Titanium implants may be fixed into place in a 
variety of ways. Cement or screws may be 
used to anchor them, or they may be held in 
position by the pressure of their 
surroundings.  

Titanium Mesh Plates for neurosurgery

Titanium bone plates and screws for 
maxillofacial surgery

http://www.alibaba.com/product-gs/424134459/Titanium_Mesh_Plates/showimage.html



Tumors



WHO Classification



Epithelial cysts

ÁInflammatory

oRadicular cyst

ÁOdontogenic

oDentigerous cyst

oOdontogenic keratocyst

Neoplasms & other related to bone

ÁGiant cell granuloma

ÁOsteoclastoma

ÁABC/Simple cyst

Odontogenic neoplasms/other

ÁAmeloblastoma

Other

ÁOsteomyelitis (early)

ÁVascular lesions

ÁSalivary inclusion gland defect

ÁHistiocytosis X

Neoplasms & other related to bone

ÁOssifying fibroma (early)

ÁCementoosseous 

dysplasia

ÁCherubism

ÁFibrous dysplasia

Osteomyelitis

Odontogenic neoplasms/other

ÁOdontogenic myxoma

ÁPindborg tumor

Malignant neoplasms

ÁSarcomas

ÁLymphoma/leukemia

ÁLocally invasive carcinomas

ÁEtc.

Tori

Osteoma

Neoplasms & other related to bone

ÁOssifying fibroma (mature)

Odontogenic neoplasms/other

ÁOdontoma

oComplex

oCompound

Mostly cystic or 

radiolucent 

Mixed

Appearance

Mostly

radiopaque

Jaw lesions 

covered in 

this lecture



Epithelial cysts

ÁInflammatory

oRadicular cyst

ÁOdontogenic

oDentigerous cyst

oOdontogenic keratocyst

Neoplasms & other related to bone

ÁGiant cell granuloma

ÁOsteoclastoma

ÁABC/Simple cyst

Odontogenic neoplasms/other

ÁAmeloblastoma

Other

ÁOsteomyelitis (early)

ÁVascular lesions

ÁSalivary inclusion gland defect

ÁHistiocytosis X

Neoplasms & other related to bone

ÁOssifying fibroma (early)

ÁCementoosseous 

dysplasia

ÁCherubism

ÁFibrous dysplasia

Osteomyelitis

Odontogenic neoplasms/other

ÁOdontogenic myxoma

ÁPindborg tumor

Malignant neoplasms

ÁSarcomas

ÁLymphoma/leukemia

ÁLocally invasive carcinomas

ÁEtc.

Tori

Osteoma

Neoplasms & other related to bone

ÁOssifying fibroma (mature)

Odontogenic neoplasms/other

ÁOdontoma

oComplex

oCompound

Mostly cystic or 

radiolucent 

Mixed

Appearance

Mostly

radiopaque

Jaw lesions 

covered in 

this lecture



Periapical inflammatory process

Caries Acute Periapical abscess Osteomyelitis

Necrotic pulp           Apical periodontitis

Trauma Chronic Periapical granuloma            Periapical cyst



Inflammatory epithelial cyst ï

Periapical cyst
Åsynonym: radicular cyst
Åmost common jaw cyst
Åquiescent, end stage form of 

underlying tooth infection
Ågeographic, periapical, 

unilocular, often >1cm

Åmay displace teeth and 
cause recurrent sinusitis

Åtreatment: most resolve w/ 
endodontic therapy of tooth

ÅDDx: periapical rarefying 
osteitis, early periapical 
cemental dysplasia

Scholl, RJ, et al. Cysts and Cystic Lesions of the Mandible: Clinical and Radiologic-Histopathologic Review. September 1999. RadioGraphics,19, 1107-1124



Odontogenic tumors

Åneoplasms originating from tooth-forming epithelium, 

mesenchymal tissue, or both 

Åbenign tumors characterized by imaging findings of 

expanding growth and well defined margins w/ smooth 

borders 

ÅCT demonstrates extent of osteolysis, osteosclerosis, 

cortical thickening, and calcification

ÅMRI differentiates between cysts and tumors and 

evaluates infiltration of tumors in bone and surrounding 

soft tissues



Odontogenic epithelial cyst -

Dentigerous cyst
Å synonym: follicular cyst
Å most common non-

inflammatory odontogenic cyst
Å geographic, pericoronal, 

unilocular lesion w/ acute 
angle to cervical area of tooth 
and occasional sclerotic 
margin

Å develops w/in normal dental 
follicle surrounding unerupted 
tooth, typically mandibular 3rd 
molar

Å can be large and expansile, 
most often small

Å treatment: tooth and cyst 
extraction

Å DDx: unilocular odontogenic 
keratocyst

Scholl, RJ, et al. Cysts and Cystic Lesions of the Mandible: Clinical and Radiologic-Histopathologic Review. September 1999. RadioGraphics,19, 1107-1124



Odontogenic epithelial cyst -

Odontogenic keratocyst
Å synonyms: keratocystic odontogenic tumor, 

primordial cyst
Å 3rd most common odontogenic cyst
Å geographic, often multilocular, minimally 

expansile, bosselated w/ daughter cysts
Å mult. assoc. w/ basal cell nevus syndrome
Å aggressive, fast growing, difficult to resect, 

w/ frequent recurrences

Å frequently occur near 3rd molar and 
ascending ramus of mandible (90% 
posterior to canines)

Å CT: high attenuation areas in cystic cavity

Å MR: heterogeneous intermediate signal on 
T1WI and high signal on T2WI

Å treatment: curettage
Å DDx: adamantinoma; if pericoronal-> 

indistinguishable from dentigerous cyst

Scholl, RJ, et al. Cysts and Cystic Lesions of the Mandible: Clinical and Radiologic-Histopathologic Review. September 1999. RadioGraphics,19, 1107-1124



Other odontogenic cysts

Å Residual cyst

ï no tooth remains to identify lesion

ï likely retained periapical cysts from 

removed teeth

Å Primordial cyst

ï rarest odontogenic cyst 

ï develops instead of a tooth

ï cystic degeneration of dental follicle 

w/o completion of odontogenesis  

ïmay represent residual cysts 

Å Lateral periodontal cyst

ï radiolucent, small, always well 

marginated

ïmajority in mandibular premolar area

 

 

 



Neoplasms & other related to bone -

Giant cell granuloma
Å synonym: central giant cell granuloma, 

giant cell reparative granuloma

Å majority in females <30 yo

Å most frequent in posterior mandible

Å slow growing and varied

Å early lesions: usually small, unilocular 
may be expansile

Å older lesions: geographic, multilocular, 
expansile, may have ground-glass 
matrix, may cross symphysis and 
displace/absorb teeth

Å suspect brown tumor if recurrence

Å MR: heterogeneous intermediate 
signal on T1 and T2WI, enhances

Å treatment: enucleation

Å DDx: traumatic bone cyst, brown 
tumor, adamantinoma, odontogenic 
keratocyst

Scholl, RJ, et al. Cysts and Cystic Lesions of the Mandible: Clinical and Radiologic-Histopathologic Review. September 1999. RadioGraphics,19, 1107-1124



Neoplasms & other related to bone -

Osteoclastoma

Å synonym: brown tumor

Å chronic hyperparathyroidism

Å osteopenia and resorption of lamina 

dura differentiate from other 

processes

Å confirmed w/ serum assays

Å variable well or ill-defined margins

Å treatment: can resolve w/ 

hyperparathyroidism tx

Å DDx: giant cell granuloma

Scholl, RJ, et al. Cysts and Cystic Lesions of the Mandible: Clinical and Radiologic-Histopathologic Review. September 1999. RadioGraphics,19, 1107-1124



Neoplasms & other related to bone -

Traumatic bone cyst
Å synonyms: solitary bone cyst, 

hemorrhagic cyst, extravasation 

cyst, unicameral bone cyst, simple 

bone cyst, idiopathic bone cavity

Å most incidental by 2nd decade 

Å most common in mandible near 

inferior alveolar canal

Å geographic, lucent defect w/ 

characteristic scalloped superior 

margin extending between roots 

w/o resorption or displacement

Å treatment: often unnecessary

Å DDX: vascular lesions, giant cell 

granuloma, ossifying fibroma

Scholl, RJ, et al. Cysts and Cystic Lesions of the Mandible: Clinical and Radiologic-Histopathologic Review. September 1999. RadioGraphics,19, 1107-1124



Odontogenic neoplasms -

Ameloblastoma
Å most common in 3rd to 5th decade
Å ~10% of odontogenic tumors
Å expansile, uni or multilocular, geographic, can 

extend into soft tissues
Å slow growing, locally aggressive, painless lesion
Å ~80% occur in ramus and body, often arising 

from dentigerous cyst (near impacted tooth)
Å often absorbs apices of adjacent teeth 
Å high rate of recurrence, but w/ virtually no 

metastatic potential
Å CT: well-corticated, unilocular radiolucent lesion 

vs. multilocular w/ internal septae and 
honeycomb/soap bubble appearance

Å MR: multilocularity, mixed solid and cystic, 
irregularly thickened walls, papillary projections, 
marked enhancement of walls and septae

Å treatment: wide surgical excision
Å DDx: odontogenic keratocyst, giant cell 

granuloma, dentigerous cyst

Scholl, RJ, et al. Cysts and Cystic Lesions of the Mandible: Clinical and Radiologic-Histopathologic Review. September 1999. RadioGraphics,19, 1107-1124

 

 



Odontogenic neoplasms -

Ameloblastoma

Larheim TA. Maxillofacial Imaging. Springer, 2006



Other mostly radiolucent lesions -

AVM

 

 

Åradiolucent lesions involving 

mandibular canal

Åcan have an aggressive appearance

Åmost often in body or ramus

Åtreament: embolization, surgery

ÅDDx: traumatic bone cyst, giant cell 

granuloma, ossifying fibroma

Scholl, RJ, et al. Cysts and Cystic Lesions of the Mandible: Clinical and Radiologic-Histopathologic Review. September 1999. RadioGraphics,19, 1107-1124



Other mostly radiolucent lesions -

Lingual salivary gland inclusion defect

Åsynonym: Stafne cyst
Åprobably a congenital or 

developmental defect
Åwell defined ovoid 

radiolucency in lingual aspect 
of body anterior to angle

Åno tooth contact
Åmay contain aberrant lobe of 

submandibular gland or fat
Åtreatment: unnecessary
ÅDDx: possibly AVM

Scholl, RJ, et al. Cysts and Cystic Lesions of the Mandible: Clinical and Radiologic-Histopathologic Review. September 1999. RadioGraphics,19, 1107-1124



Other mostly radiolucent lesions -

Langerhans cell histiocytosis

 

 

Å synonym: eosinophilic granuloma

Å spectrum of diseases involving 

histiocyte proliferation and 

significant inflammation

Å male predilection, 1-10 yo

Å single or multiple geographic, non-

sclerotic ñpunched outòlesions 

(floating tooth)

Å have associated soft tissue mass

Å treament: steroids, XRT, surgery, 

cryoablation

Å DDx: periapical granulomas, other 

cysts



Epithelial cysts

ÁInflammatory

oRadicular cyst

ÁOdontogenic

oDentigerous cyst

oOdontogenic keratocyst

Neoplasms & other related to bone

ÁGiant cell granuloma

ÁOsteoclastoma

ÁABC/Simple cyst

Odontogenic neoplasms/other

ÁAmeloblastoma

Other

ÁOsteomyelitis (early)

ÁVascular lesions

ÁSalivary inclusion gland defect

ÁHistiocytosis X

Neoplasms & other related to bone

ÁOssifying fibroma (early)

ÁCementoosseous 

dysplasia

ÁCherubism

ÁFibrous dysplasia

Osteomyelitis

Odontogenic neoplasms/other

ÁOdontogenic myxoma

ÁPindborg tumor

Malignant neoplasms

ÁSarcomas

ÁLymphoma/leukemia

ÁLocally invasive carcinomas

ÁEtc.

Tori

Osteoma

Neoplasms & other related to bone

ÁOssifying fibroma (mature)

Odontogenic neoplasms/other

ÁOdontoma

oComplex

oCompound

Mostly cystic 

or radiolucent 

Mixed

Appearance

Mostly

radiopaque

Jaw lesions 

covered in 

this lecture



Neoplasms & other related to bone -

Cemental dysplasia
Å synonym: cemento-osseous dysplasia
Å 9x more common in females
Å replacement of periapical alveolar bone 

w/ cementoossous tissue
Å 3 radiographic stages: 

1)  osteolytic: well defined, periapical 
lucency associated w/ lamina dura loss
2)  cementoblastic: lesion of mixed 
mineralization
3)  mature: mineralized radiopaque 
mass w/ radiolucent rim

Å frequently multiple, can be expansile
Å treatment: follow-up imaging
Å DDx: Pagetôs, chronic sclerosing 

osteomyelitis

 

Scholl, RJ, et al. Cysts and Cystic Lesions of the Mandible: Clinical and Radiologic-Histopathologic Review. September 1999. RadioGraphics,19, 1107-1124



Neoplasms & other related to bone -

Cemental dysplasia

Courtesy of Dr. F. Rodriguez


