Dental Anomalies at Different Stages of Tooth Development
1. Dental Lamina formation stage

· Migration of ectoderm

a. If it doesn’t migrate… anodontia (no teeth)

2. Initiation and Proliferation

· Formation of tooth bud

a. Partial anodontia, supernumerary, geminated/fused teeth

· Cleidocranial Dysplasia… an inherited disorder involving the cranium, face, clavicles and supernumerary teeth

· Ectodermal Dysplasia… lack of hair, sweat glands (hypohydrotic) and teeth (partial anodontia)

3. Histodifferentiation

· Odontodysplasia… ghost teeth

a. A marked decrease in radiodensity

b. Very thin enamel and dentin, large pulp chamber

c. Cells don’t change fully

4. Morphodifferentiation

· Macro/micro size, dans invaginitis, dens evaginatus, Hutchinson’s Incisors, talon cusp, taurodontism, delaceration

5. Apposition – matrix formation

· Amelogenesis imperfecta

· Dentinogenesis imperfecta

· Enamel Hypoplasia

6. Calcification – mineralization of the matrix

· Fluorosis

· Amelogenesis Imperfecta
Human Genetics

Genetics is the study of heredity and the expression of inherited traits.

7% of all infants born each year have some mental or physical defect evident at birth or later on.

75% of all malformations are “craniofacial”, affecting the head, face or neck

Included are: cleft lip and palate, malformations of the skull, face or jaws, misshapen or missing teeth, gingival disorders.

The critical time period for head and face development is between the 3rd and 9th week of pregnancy.

Basic Concepts

All development is under genetic control and genetic errors (mutations) result in incorrect development.

Environmental factors such as tobacco, alcohol, anticonvulsant drugs and excessive vitamin A are also causes of malformations.

Genotype

The genetic composition of an individual… Trisomy 21

Phenotype

The physical, biochemical and physiologic traits … Downs Syndrome

Autosomes… the non-sex chromosomes which are identical for men and women.

Sex chromosomes: XY men XX women

Normal genotype 44 autosomes and XY, XX
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… chromosomes or DNA material are made of building blocks of nucleotides (A,G,T,C)

…the basic hereditary unit is the gene (the object of study of the Human Genome Project) They are arranged on the arm of the chromosomes in a vertical, linear manner.

… a gene is a sequencing of nucleotides that is responsible for the sequence of amino acids in a protein which can alter the function of that protein

DNA -> RNA -> Ribosomes

TRNA -> Amino Acids - > Ribosomes -> Protein

Chromosomal Abnormality

1. Gross-alteration in the number and/or structure of the chromosome

i. Euploid… a complete second set of chromosomes
ii. Polyploidy… 3 or 4 complete sets of chromosomes

iii. Aneuploid… any extra number of chromosomes that don’t represent an exact number of the total chromosome complement

1. i.e. trisonomy… a pair with an extra identical chromosome

2. non-dysjunction… in-even distribution of chromosomes into daughter cells

Structural Abnormalities of Chromosomes

1. Deletion… the loss of part of a chromosome

2. Translocation… part of a chromosome attached to another chromosome

3. inversion… a part is upside down
4. Duplication… a chromosome is larger than normal, the extra segment being identical to a segment of the normal chromosome.
5. Fragile X syndrome… x chromosome can be pinched and could be broken off

Clinical Syndromes of Gross Chromosomal Abnormalities
1. Down Syndrome

a. genotype 45XX or 45YY

b. phenotype 

i. slanted eyes

ii. heart abnormalities

iii. periodontal disease

iv. premature loss of teeth
v. low intelligence level

vi. hypodontia

c. karyotype

i. a photograph of an individuals chromosomes arranged so they can be studied

2. Trisomy 13… cleft lip/palate and ocular abnormalities

3. Trisomy22…coloboma

4. Turner’s Syndrome… one X chromosome Normal number of autosomes 44.

a. Female phenotype

b. Short stature

c. Webbing of neck

d. Broad chest

5. Kleinfelter’s Syndrome 44 XXY

a. Male phenotype

b. Breast development

c. Intelligence levels are lower

d. Max may be underdeveloped

Molecular Chromosomal Abnormalities

The synthesis of proteins specific to the sequencing of nucleotides in the DNS becomes faulty and different proteins with altered function are formed.

1. Affecting the gingiva and periodontium

a. Cyclic Neutropenia

· Cyclic episodes of neutropenia (decrease in neutrophils)

· Usually occurs every 21-27 days and lasts 2 – 3 days

· Orally, pt is susceptible to infection, areas of ulceration opportunistic infection

6. Gingival Fibromatosis

· Firm, gingival tissue may eventually cover teeth

· Surface is granular and pinker than normal gingiva

· Dental hygiene care can reduce inflammation and infection
2. Affecting the Jaw Bone and Face

a. Cherubism ch 6 diag 19

b. Cleidocranial dysplasia

· Various bone abnormalities

· Under development of clavicles

· Open fontanelles
· Underdeveloped premaxilla

· Supernumerary teeth which interfere with eruption of normal teeth

      c. Palatal / md tori

            d. mx exostosis – bumps of bone

3. Affecting the Oral Mucosa

a. cleft lip and palate

b. white sponge nevus… white, corrugated soft folding oral mucosa, usually on buccal mucosa, bilateral, lesion is white due to think layer of keratin

4. affecting the Teeth

a. Amelogenesis Imperfecta
· Teeth are formed under the control of many genes

· During enamel formation proteins are essential in laying down a structural framework and serving as catalytic sites for building enamel crystals

· Tuftelin is an important enamel protein whose gene is located on chromosome 1

· Amelogenin has genes on both x and y chromosomes

