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Study Guide Lecture #3


      January 21, 2004


Malocclusion, Epidemiology, and Etiology


Note:  This contains info from the text, but I gave most notice to what Dr. Firestone focused on in lecture.

Malocclusion – Epidemiology (pgs. 2-17)

Malocclusion is not a disease, but a spectrum representing biodiversity/variability
Angle’s Classification of Malocclusion – 4 classes and their prevalence
30% - Normal (Class I) occlusion is based on the positioning of the first molars (MB
              cusp of max. 1st molar occludes in B groove of mand. 1st molar)
50-55% - Class I – Normal relationship of the molars

-  line of occlusion incorrect b/c of malposed teeth, rotations, crowding, etc.
25% - Class II – Lower molar distally positioned relative to upper molar

· line of occlusion not specified

<1% - Class III – Lower molar mesially positioned relative to upper molar

· line of occlusion not specified

*note:  these only take the anterior-posterior plane into consideration
NHANES III -National Health and Nutrition Estimates Survey III

I. Components of malocclusion

a. Sagittal or antero-posterior

b. Vertical

c. Transverse

d. Intra-arch (crowding/spacing)

II. Incidence of malocclusion (severity):  
a. Normal occlusion – 35%

b. Mild malocclusion – 20%

c. Moderate malocclusion – 20%

d. Severe malocclusion – 20%

e. Handicapped people - 5%
· b + c + d = 60% of Americans with malocclusion
· c + d = 40-45% of Americans could benefit from ortho tx


III. NHANES III Traits and their prevalence

a. Irregularity/Crowding

i. Extreme crowding is relatively rare; almost half have no crowding
ii. Crowding increases as children age due to more/larger permanent teeth

iii. Crowding increases more in mandibular than maxillary arch with age
b. Maxillary Midline Diastema

i. Common (26%) in youth;  most self-correct when max. canine erupts

ii. Afr-Americans more than 2x more likely to have diastemas >2mm

c. Posterior crossbite

i. Slight increase with age; slightly more common in Afr-Americans

d. Overjet/Underjet

i. Class II is most prevalent in Caucasians

ii. Class III is more common Afr-Americans, Hispanics, and East Asians

iii. In the study, Asians had the greatest occurrence of Class III

e. Overbite / Open bite

i. Anterior open bites more commonly affect Afr-Americans

ii. Anterior deep bites are more common in Eur-Americans

Need for Orthodontic Treatment

1. Psychosocial problems – appearance affects expectations, self-esteem

2. Proper oral function – linked to altered mastication, TMD

3. Relationship to injury and disease

a. Class II max. incisors are much more likely to experience trauma

b. Link to perio disease less clear, but pts. who seek ortho care will be more likely to seek later perio care
Demand for Orthodontic Treatment

1. Urban children are thought (by parents/peers) to need braces more than rural kids

2. The higher the family income, the more likely to desire/require braces.

3. Demand for ortho tx by adult patients is on the rise and will continue as the population ages.
Malocclusion – Etiology (pp 113-144)

Malocclusion is a DEVELOPMENTAL condition usually caused by a COMPLEXITY of factors.

I. Specific Causes of Malocclusion

a. Disturbances in embryological dev’t due to teratogens
i. Results, e.g.:  cleft lip/palate, hemifacial microsomia, fetal alcohol syndrome

ii. Teratogens, e.g.:  ethyl alcohol, cytomegalovirus, thalidomide

b. Skeletal growth disturbances 

i. Fetal molding (distortion due to pressure upon developing face)

1. Pierre Robin syndrome – small mandible and/or cleft palate

ii. Birth injuries

iii. Childhood fractures 

1. Asymmetrical growth (though 75% of early fracture patients have normal dev’t of mandible)

c. Muscle dysfunction

i. Atrophy/loss of musculature –underdev’t of corresponding part of face

1. Most likely due to motor nerve damage

ii. Hyperfunction – results in facial asymmetry
iii. Muscle weakness- e.g. cerebral palsy

1. Increased anterior face height

2. Distortion of facial proportions

3. Excessive eruption of posterior teeth/anterior open bite

4. Narrowing of maxillary arch

iv. Acromegaly

1. Ant. pituitary tumor secretes excessive growth hormone

2. Creates skeletal Class III malocclusion

v. Hemimandibular hypertrophy

1. Unilateral excessive growth of mandible in otherwise metabolically normal patients

2. Most likely in girls in mid-to-late teens
vi. Disturbances with normal dental dev’t

1. Congenitally missing teeth

a. Anodontia (all absent) and oligodontia (many absent) are usually assoc’d with ectodermal dysplasia
i. Pts. also have thin, sparse hair and no sweat glands

b. Malformed and supernumerary teeth

i. E.g., fusion, germination, mesiodens

c. Interference with eruption

d. Ectopic eruption

e. Early loss of primary teeth – arch contracts to close space

f. Traumatic displacement of teeth
i. Damages permanent tooth buds from injury to 1º teeth

ii. Drift of permanent teeth after early loss of 1º teeth

iii. Direct injury to permanent teeth

II. Genetic Influences of Malocclusion
a. How could inherited characteristics produce malocclusion?

i. Inherited disproportions betw. size of upper and lower jaw

1. -> crowding or spacing

ii. Inherited disproportions betw. size of teeth and jaws

1. ->Improper occlusal relationships

b. Inheritance of facial features, e.g., the Hapsburg jaw (inherited Class III relationship)
c. Twin studies 

i. 40% of dental and facial variations that lead to malocclusion can be attributed to hereditary factors

d. Familial studies

i. Between parents and their children, the skeletal trait correlation is much higher (.5) than the dental trait correlation (.15-.5)
ii. As the children grow older, skeletal inheritance estimates increase, while dental inheritance estimates decrease
III. Environmental Influences

a. Equilibrium Theory:  an object subjected to equal forces will be accelerated and thereby will move to a different position in space

i.  MAGNITUDE of function (biting, e.g.) has LESS effect than DURATION

1. Therefore, a slight, but long pressure (e.g. resting;  PDL and gingival fiber pressure) would be most effective to move or stabilize a tooth 
ii. Pressure from lips, cheek, and tongue is not especially strong, but has great duration, -> contributes to positioning of teeth

iii. Orthodontic appliances work by overcoming this equilibrium so that the teeth move into a desired position
iv. Habits/actions (thumb-sucking, playing a woodwind instrument) seems to only influence malocclusion if the duration is long enough

v. THRESHOLD DURATION before tooth movement = 6 HOURS

vi. PDL fibers can affect eruptive equilibrium by opposing the forces of mastication (biting pushes tooth “in”, PDL fibers oppose this and push “out”)

vii. The same equilibrium theory applies to the skeleton, as well as the dentition (above) 

1. Major equil. influences on the jaws are positional changes affecting the functional processes:  the shape/growth of the jaws depends on the existence/use of surrounding structures
a. E.g. If a tooth doesn’t erupt, alveolar bone won’t form in that area. 

b. Biting force and eruption of teeth

i. Chewing pressures affect arch size
1. ↑ use of jaws, ↑ or longer biting force = ↑ dimension of jaws/dental arches 

2. ↓ use of jaws = underdeveloped dental arches, crowding, irregular teeth

ii. Chewing pressures are slightly correlated with eruption
1. Differences in occlusal biting forces arise during puberty

a. Long-faced patients have lower masticatory biting forces than normal-faced patients (long face = teeth erupted farther)

b. BUT the “long face”growth pattern is evident in children (before puberty, when differences in occlusal force arise), so diff. biting force is more likely an effect than a cause of malocclusion

Comedy relief:  A horse walks into a bar.  The bartender asks, “Why the long face?”
c. Sucking and tongue thrusting habits
i. Thumb-sucking during 1º dentition usually has little long-term effect

1. Significant malocclusion occurs when child sucks thumb when 2º dentition erupts and for a period of time exceeding the threshold (6 hours)

2. Flared and spaced maxillary incisors, lingually positioned lower incisors, ant. open bite, narrow upper arch

ii. Tongue thrusting is usually more a result of overjet or ant. open bite (a functional response to seal oral cavity when swallowing) than a cause of malocclusion

1. A large tongue or tongue that rests against anterior teeth is more likely to cause an open bite than is a tongue thrust.

d. Respiratory pattern:  research shows that
i. Total nasal obstruction is very likely to alter the pattern of growth and lead to malocclusion;  individuals who are commonly “mouth breathers” frequently have long faces (“adenoid faces”) 
BUT

ii. Most long-face people have no evidence of nasal obstruction.

iii. SO – mouth breathing can contribute to the dev’t of ortho problems, but is difficult to pinpoint as a frequent etiological agent

IV. Etiology from a Contemporary Perspective

a. The etiology of most malocclusions is unknown

b. Genetics and the env’t have a combined influence on malocclusion

c. SKELETAL traits are more often influenced by GENETICS

d. DENTAL traits are more often influenced by the ENVIRONMENT
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