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Objectives

• Understand types of facial deformity

• Compare imaging modalities 

• Recognise key radiographic features relevant to treatment planning

• Understand functional and surgical implications



Bones in the Skull 

• 11 are paired
• Parietal 

• Temporal 

• Zygomatic 

• Maxilla 

• Palatine 

• Nasal 

• Lacrimal 

• Inferior nasal 
concha 

• Malleus 

• Incus 

• Stapes 

• 6 are single
• Frontal 

• Occipital 

• Sphenoid 

• Ethmoid 

• Vomer 

• Mandible 

8 cranial bones + 14 facial bones  + 6 middle ear bones

Articulations
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Bone  Single  Paired  Articulates With

Frontal  X  Parietal, sphenoid, zygomatic, maxilla, e thmoid, nasal, 
lacrimal

Parie tal  X  Frontal, parietal, temporal, occipital, sphenoid

Temporal  X  Parietal, occipital, sphenoid, zygomatic, mandible

Occipital  X  Parie tal, temporal, sphenoid, and atlas (C1)

Sphenoid  X  Frontal, parie tal, temporal, occipital, zygomatic, maxilla, 
e thmoid, palatine, vomer

Zygomatic  X  Frontal, temporal, maxilla

Maxilla  X  Frontal, sphenoid, zygomatic, maxilla, e thmoid, palatine, 
vomer, nasal, lacrimal, inferior nasal concha

Ethmoid  X  Frontal, sphenoid, maxilla, palatine , vomer, nasal, lacrimal, 
inferior nasal concha

Palatine  X  Sphenoid, maxilla, e thmoid, palatine , vomer, inferior nasal 
concha

Vomer  X  Sphenoid, maxilla, ethmoid, palatine

Nasal  X  Frontal, maxilla, nasal

Lacrimal  X  Frontal, maxilla, ethmoid, inferior nasal concha

Inferior nasal concha  X  Maxilla, e thmoid, palatine, lacrimal

Mandible  X  Temporal

Figure  2-1 
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Norma Lateralis

NETTER’S HEAD AND NECK ANATOMY FOR DENTISTRY

2 VIEWS AND SUTURES • Norma Lateralis

48

Bones  Major Sutures

Frontal

Parietal

Temporal

Zygomatic

Maxilla

Nasal

Occipital

Greater wing of the sphenoid

Mandible

Coronal

Squamosal

Sphenofrontal

Sphenoparie tal

Lambdoid

Occipitomastoid

Temporozygomatic

Frontozygomatic

Figure  2-18 
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Bones  Major Sutures
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Figure  2-19 
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Craniofacial Development

• Migratory cranial neural crest cells  

• Abnormal quantity or migration of 
NCC cells can result in craniofacial 
syndromes

• External facial structures develop 
between 4th and 6th week 

• Palate develops between 6th and 8th 
week, and completes at the 12th week



Facial Deformity

• Hard tissue only, Soft tissue only or BOTH 

• Congenital

• Birth defects eg. cleft palate & various craniofacial syndromes

• Developmental

• Growth-related eg. bilateral or unilateral hypoplasia & hyperplasia (of the jaws)

• Acquired

• Trauma, cysts, tumours, bone dysplasias, post-surgery etc. 
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Figure  1-21

Unilateral cleft lip—partial

Unilateral cleft of primary palate—

complete, involving lip and alveolar ridge

Bilateral cleft lip

Partial cleft of palate

Complete cleft of secondary palate

and unilateral cleft of primary palate
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Figure  1-21

Unilateral cleft lip—partial

Unilateral cleft of primary palate—

complete, involving lip and alveolar ridge

Bilateral cleft lip

Partial cleft of palate

Complete cleft of secondary palate

and unilateral cleft of primary palate

failure of the medial and lateral nasal processes to fuse with the maxillary process



Craniofacial Syndromes

• Many are branchial arch 
syndromes related to first 
and second branchial/ 
pharyngeal arches →
• Hemifacial Microsomia 

(Goldenhar)
• Treacher Collins

• Manifest a spectrum of 
hypoplasia and aplasia of 
the structures composing 
the facial bones and ear

• Severity depends on the 
alteration of gene-
expression profiles

CRANIUM
General Information
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•  Cran ium  (sku ll) is form ed from :

•  Lateral p late m esoderm  (n eck region )

•  Paraxial m esoderm

•  Neural crest

•  Cran ium  developm en t is d ivided in to 2 parts:

•  Viscerocran ium –form s th e bon es of th e face (from  th e ph aryn geal arch es)

•  Form s com pletely from  n eural crest

•  Neurocran ium –form s th e bon es of th e cran ial base an d  cran ial vault , an d th e 

fun ction  is to protect  an d surroun d th e brain  an d  organ s of special sen se 

(olfact ion , vision , auditory, an d  equ ilibrium ). It  can  be d ivided in to:

•  Mem bran ous n eurocran ium  (form s from  n eural crest  an d paraxial 

m esoderm )

•  Cart ilagin ous n eurocran ium  (form s from  n eural crest an d paraxial 

m esoderm )

•  Bon y skull is form ed by eith er of 2 m ech an ism s:

•  In tram em bran ous ossi cat ion

•  En doch on dral ossi cat ion

Viscerocranium

Germ Layers  Origins  Adult Structure(s)  Ossif cation

Neural crest  1st pharyngeal arch

Maxillary process

Maxilla  Intramembranous

Temporal bone

Zygom a

Palatine

Lacrimal

Vomer

Nasal

Inferior nasal concha  Endochondral

1st pharyngeal arch

Mandibular process

Mandible Intramembranous (body)

Endochondral (coronoid and condylar 
process)

Malleus  Endochondral

Incus

2nd pharyngeal arch  Styloid process  Endochondral

Stapes

Hyoid

DEVELOPMENT OF THE HEAD AND NECK
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TREACHER COLLINS

•  A h ereditary con dition  affect in g th e h ead an d n eck

•  Caused by h aploin suf cien cy of th e gen e TCOF1  (Treach er Collin s–Fran cesch ett i 

syn drom e 1) wh ich  is of cially kn own  as Treacle Ribosom e Biogen esis Factor 1.

•  Th e gen e product  is th e treacle protein , wh ich  con tribu tes to developm en t of 

cart ilage an d bon e of th e face

•  Ch ildren  of an  affected paren t  h ave a 50% risk of h avin g th e syn drom e

•  Clin ical m an ifestat ion s in clude:

•  Down slan tin g eyes

•  In com plete orbits

•  Notch in g of th e lower eyelids

•  Hypoplast ic m an dible

•  Hypoplast ic zygom atic bon es (m alar h ypoplasia)

•  Un derdeveloped or m alform ed ears or “sideburn s,” or both , are prom in en t

•  Com m on  associated  problem s in clude:

•  Hearin g loss

•  Eatin g/breath in g dif cu lt ies

•  Cleft  palate

Figure  1-18

Treacher Collins syndrome







Crouzon syndrome



Apert Syndrome



Pfieffer



Proteus syndrome





Imaging for 
Congenital 
Facial 
Deformity

• Craniofacial syndromes involve multiple 
structures with varying degrees of severity and 
symptoms

• CT +/- MRI are the imaging modality of choice
• Detailed assessment of hard & soft tissues in 3D, 

especially pre-surgery

• Assess for any intracranial abnormalities

• OPG may be useful for overview of dental 
complications





Cases
Imaging of Facial Deformity 









CCD













Developmental Dentofacial Deformity

• Prognathism or retrognathism (A-P)

• Transverse jaw discrepancy

• Increased or decreased vertical dimension of the jaws

→ Can affect quality of life eg. function (chewing, breathing & swallowing) 
aesthetics & speech



Imaging for Orthognathic 
Surgery

• OPG, Lat Ceph & PA Ceph 

• CBCT (orofacial scan)

• CT (head) 





9 years ago (19 yo)



28 yo female











Acquired Facial Deformity

• Trauma

• Benign cysts & tumours 

• Infection

• Malignancy

• Other bony lesions
• Fibro-osseous lesions

• Giant cell lesions

• Post-surgery (for removal of 
pathological lesions)



Imaging for Acquired 
Facial Deformity

Depends on the nature of the 
abnormality

• OPG (good overview)

• CBCT

• CT

• MRI

• NMI esp. bone scans











END
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