
Orthodontics
dentofacial orthopedics.



Orthodontics(Dentofacial Orthopedics)
• is a specialty of dentistry that deals with the diagnosis,

prevention and correction of malpositioned teeth and
jaws. It can also focus on modifying facial growth

• orthodontics now is formally defined as the area of
dentistry concerned with the supervision, guidance and
correction of the growing and mature dentofacial
structures, including those conditions that require the
movement of the teeth or correction of malrelationships
and malformations of related structures by the adjustment
of relationships between and among teeth and facial
bones by application of forces and stimulation and
redirection of the functional forces within the craniofacial
complex



Angle’s classification
• class I malocclusion

• normal (class I)  molar  
relationship

• line of occlusion incorrect 
because of malposed teeth,  
rotations, etc.

• class II malocclusion
• lower molar distal to upper 

molar

• relationship of other teeth to 
line of occlusion not specified

• class III malocclusion
• lower molar mesial to upper 

molar

• relationship of other teeth to 
line of occlusion not specified



line of occlusion incorrect because of malposed teeth





Types of malocclusion

• Angle’s classification of malocclusion into 3 major
groups is based on the anterio-posterior arch
relationship

• Angle looked upon the first permanent molars as key
teeth for the occlusion and this explains why he used
distal and mesial occlusion for anterio-posterior
deviation

• deviations in the angulation of the front teeth will be
designated in the following, as proclination and
retroclination of incisors
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Main oral functions

mastication, 

respiration, 

swallowing,

speech



Malocclusions

• Prevention of malocclusion is difficult as there is a strong genetic 
component in the make-up of the most malocclusions.

• Preventive measures may be effective in dealing with 
environmental factors, but are unlikely to influence the outcome 
in cases where the genetic background is one of the most 
important determining factors.

• The interception and early treatment of developing malocclusions 
has come to be regarded as almost synonymous with the 
prevention of malocclusion, but interception is, of course, early 
treatment of malocclusion rather than prevention. 

• True prevention is virtually impossible, but early treatment may 
result in easier treatment, or less treatment. On the other hand, it 
sometimes results in two courses of orthodontic treatment rather 
than one.



Etiology of malocclusion

• Skeletal factors

• Treatment effects mainly by inducing dento-alveolar changes rather than 
modifying the underlying skeletal pattern. 

• Soft tissue form and function

• Muscular activity in the lips, cheeks, and tongue, and in the muscles of 
mastication.

• Sucking habits.

• Dento-alveolar factors



Skeletal factors



Soft tissue form and function



Dentoalveolar factors



Birth defects and Developmental disorders

• Birth defects of the musculoskeletal system

https://www.youtube.com/watch?v=oz1kJexvEFE



https://entokey.com/cleft-lip-and-palate/



I. First branchial arch

Meckel’s cartilage:

- Mandibular and maxillar

process

- N. trigeminus

- M. Mylohyoid, muscles of 

mastication, m. digastricus

venter anterior, m. 

tympani, m. tensor veli

palatini

- Incus and it’s muscles,

- Os sphenoidale ala major

- maxilla,

- zygoma,

- Palatum

- Os temporale pars 

quamosa maxillar

proccess,

Development of the skull- Pharyngeal arches

https://answersingenesis.org/evidence-against-evolution/something-fishy-about-gill-slits/



II. Second branchial arch: 
Reichert’s cartilage,

• forms the stapes (third 
ossicle of the middle ear),

• styloid process,

• stylohyoid ligament,

• lesser horns of the hyoid 
bone.

• muscles of facial expression

• N. facialis (CNVII)

• m. digastricus venter
posterior

http://semmelweis.hu/anatomia/files/2018/09/EM-I-Sz%C3%A9kely-Skull-development.pdf

I. pharyngeal arch
Mandibular process

Meckel’s cartilage

Incus malleus

II. pharyngeal arch
Reichert’s cartilage

stapes

os temporale styloid process,



Growth of the mandibule

• 36 -38 days of intrauterine life there 
ectomesenchymal condensation mandibular
process

• 41-45. days Merkel’s cartilage

• sixth week of the intrauterine life a single 
ossification center for each half of the 
mandible arises in the bifurcation of inferior
alveolar nerve 

• Endrocondral bone formation in the condylar
process

• seventh month of intrauterine life to become 
mental ossicles 

• At birth the mandible is still in two pieces



1969. Pruzansky (I,II, III)

• Grade I: Smaller tha preserved
normal side.

• Grade II: Condyle, ramus, and 
sigmoid notch identifiable, but
grossly distorted in size and 
shape

• Grade III: Grossly ditorted ramus
with loss of landmarks or
agenesis



Etiology

• The exact cause of lip and palatal clefting is not known, but most experts feel that 

it is due to both genetic and environmental factors.

• Clefts are associated with abnormalities in the genes which may be a result of 
inheritance or from a spontaneous mutation during fetal development. 

• We recommend genetics counseling to discuss causes of the cleft and the 
recurrence risk factors.

• There are over 150 syndromes that include cleft lip or palate in their differential 
diagnosis 



The Cleft Palate Team (CPT)

• Operating surgeon

• Orthodontist

• Speech-language pathologist

• At leat one additional specialist from 
• Otolaryngology

• Audiology

• Pediatrics

• Genetics

• Social work

• Psychology

• General pediatric/prosthetic dentistry



Frequence

• Each year 7 percent (227,500) of births in the United States are affected by birth defects of the 
head and face. 

• The most common of these are clefts of the lip and palate which occur once in every 700 births. 

• Clefts occur in infants of all races with a 2:1 male to female ratio. 

• The incidence of clefts is highest in the Asian population and lowest in African Americans.

• 21 percent - cleft lip only (unilateral and bilateral)

• 46 percent - cleft lip and palate

• 33 percent - cleft palate alone. 



Hemifacial microsomia (HFM)

• craniofacial malformation that results in varying degrees of hypoplasia 
of the structures within the first and second branchial arch

• it is the second most common birth defect of the face, after cleft lip 
and cleft palate.

• incidence in the range of 1:3500 to 1:5600

• occurs in a single individual in a family 

• Female : male = 2:3

• Right : left = 3:2



Signs and symptoms
Facial asymmetry

Abnormalities of the outer ear such as absence, reduced 
size (hypoplasia), and/or displacement

Small and/or flattened maxillary, temporal, and malar 
bones

Ear tags

Abnormalities (in shape or number) of the teeth, or 
significant delay of tooth development

Narrowed mandible (jaw) or absence of half of the 
mandible

Functionally
Mandibular deviation

Deafness due to middle ear abnormalities







Therapy (AFA=Asymmetrical functional activator)

In severe cases:

• Osteodistraction

• Costochondral graft reconstruction 

• Osteosynthesis with free grafts (at the end of growth)



• Early feeding and nutritional problems (can lead to deficits in 
growth and development)

• Middle ear problems (hearing loss)

• Deviations in speech and resonance

• Dento- facial and orthodontic abnormalities

• Possible psychosocial adjustment problems

Problems



Summary of recommended clinical care from birth to 20 years

Ante- natal Birth to 

three 

months

4 to 18 

months

18 months to 

5 years
6 to 10 

years

11 to 20 

years

Better diagnosis 

as imaging 

improves

Baby visited 

within 24 hours 

by member of 

cleft team

Closure of 

palate at 12-18 

months

Speech and 

language 

therapy& ENT 

assessment

Orthodontic 

assessment. 

Alveolar bone 

graft

Orthodontic and 

restorative 

dental care

Advice and 

counselling 

within days of 

diagnosis

Specialist 

feeding advice

ENT 

assessment-

possible 

grommets

Dental advice 

and treatment

Speech and 

hearing 

problems 

tackled

Team assesses 

need for facial 

surgery

Care team meets 

parents & sees 

baby at intervals

Dental health 

education for 

parents as child’s 

first teeth emerge

Surgery to

revise lip and 

nose. Repair to 

soft palate.

Regular routine 

dental care

Planning and 

pre-treatment 

for skeletal 

surgery

Lip repair 

neonatally or at 

6 weeks to three 

months

Ensure that a 

complete set of 

records exists at 

five years of age

Records at 10 

years to include 

orthodontic 

treatment

Complete set of 

records at 15 years 

and at the end of 

treatment



Complex treatment of the cleft of lip and palate case




















