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THE ETIOLOGY OF ORTHODONTIC PROBLEMS

SPECIFIC CAUSES OF MALDCCLUSION
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Teratogens Affecting Dentofacial Development

Teratogens Effect

Aminopterin Anencephaly

Aspirin Cleft lip and palate

Cigarette smoke (hypoxia) Cleft lip and palate

Cytomegalovirus Microcephaly, hydrocephaly,
microphthalmia

Dilantin Cleft lip and palate

Ethyl alcohol Central midface deficiency

6-Mercaptopurine Cleft palate

13-cis Retinoic acid Similar to craniofacial

(Accutane) microsomia and Treacher

Collins syndrome

Rubella virus Microphthalmia, cataracts,
deafness

Thalidomide Malformations similar to
craniofacial microsomia,
Treacher Collins syndrome

‘Toxoplasma Microcephaly, hydrocephaly,
microphthalmia

X-radiation Microcephaly

Valium Similar to craniofacial

microsomia and Treacher
Collins syndrome

Vitamin D excess Premature suture closure
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Stages of Embryonic Craniofacial Development

Time in humans

_Stage (postfertilization) Related synd:

Germ layer formation and initial Day 17 Fetal alcohol syndrome (FAS)
organization of structures

Neural tube formation Days 18-23 Anencephaly

Origin, migration, and interaction of cell Days 19-28 Craniofacial microsomia
populations Mandibulofacial dysostosis (Treacher Collins syndrome)

Limb abnormalities

Formation of organ systems Days 28-38 Cleft lip and/or palate, other facial clefts

Primary palate Days 42-35 Cleft palate

Secondary palate

Final differentiation of tissues Day 50-birth Achondroplasia

Synostosis syndromes (e.g., Crouzon’s, Apert’s)
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Facial features of fetal alcohol syndrome

Short palpebral fissures
Flat midface

Short nose

Indistinct philtrum

Thin upper lip
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Neural groove
Neural crest cells

A

Low nasal bridge

Epicanthal folds
Minor ear anomalies

Micrognathia
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Frontonasal
process

Maxillary
process
Stomodeum

Mandibular
process

Hyoid arch

Lateral nasal
process
Medial nasal
process
Maxillary process
Mandibular process
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Lateral nasal
process
Nasal pit
Medial nasal
process
Maxillary process
Stomodeum
Mandibular process
Hyoid arch
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Medial nasal process

Lateral nasal process

Maxillary process
Odontogenic epithelium

Mandibular process

Hyoid arch

Nasal septum

Palatal shelf

Tongue
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Possible Equilibrium Influences: Magnitude and Duration
of Force Against the Teeth During Function

Possible equilibrium Force

influence magnitude Force duration
Tooth Contacts

Mastication Very heavy Very short
Swallowing Light Very short

Soft Tissue Pressures of Lip, Cheek, and Tongue

Swallowing Moderate Short
Speaking Light Very short
Resting Very light Long
External Pressures

Habits Moderate Variable
Orthodontics Moderate Variable
Intrinsic Pressures

PDL fibers Light Long
Gingival fibers Variable Long

PDI, Periodontal ligament.
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Force (kilograms)
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