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Cariology

I. Dental Caries Etiology

A. Non-Specific vs. Specific Plaque Hypothesis - Loesche, W.J.

1. Non-Specific Plaque Hypothesis

a) No Dx required

b) Entire population must be treated

c) Goal of Tx--removal of plaque

d) Tx is continuous

e) Mechanical Tx preferred

f) Failure is the patient’s fault

2. Specific Plaque Hypothesis

a) Qualitative differences exist between plaques

b) Goal of Tx is elimination or reduction of only odontopathogens

c) Dx is essential

d) Tx is short term, intensive, and to an end point

e) Rx level chemical control preferred

f) Recall for testing

g) Failure is the dentist’s fault (failure to diagnose)

B. Ecological Plaque Hypothesis  (Marsh, P.D.)

1. Concept deals with roles of sugar, fluoride, pH, and microbial homeostasis in dental plaque and their relationship to health/disease(caries)

2. Factors, e.g. high sugar intake/low fluoride exposure, result in shift to net demineralization and potential caries

3. Accepts the presence of mutans streptococci in plaque in health

II. Definition of Dental Caries:  “A dietary, carbohydrate modified, bacterial infectious disease.”  JH van Houte, 1991

III. Primary Factors in Caries Development

A. Susceptible Tooth  (host)

B. Bacteria

C. Food Source  (substrate)

D. Time

IV. Teeth

A. Enamel relatively porous

B. Hydroxyapatite crystal lattice  (Featherstone, 2000)

1. Hydroxyapatite  (HAP)

2. Carbonated hydroxyapatite (CAP) (most susceptible)

3. Fluorapatite (FAP)  (least susceptible)

C. Fluoride content

1. Subsurface enamel – 20 to 100 ppm

2. Outer few microns – 1000 to 2000 ppm

D. Tooth Coatings

1. Acquired Pellicle

a) acellular, structureless coating

b) comprised of:

(1) amino acids

(2) carbohydrates (glycoproteins)

(3) derived from saliva

c) protective functions:

(1) restrict diffusion of acids

(2) antibacterial factors - sIgA, Lysozyme, C3

(3) helps to counteract acid pH

(4) F-, Ca, P bound in pellicle layer

(5) may reduce bacterial attachment

d) damaging  functions:

(1) initial step in dental plaque formation

(2) selective bacterial adhesion

(3) can promote staining of dental surfaces

2. Dental Plaque

a) normally occurring coating of the teeth

b) complex, metabolically active

c) goes from loosely organized to firmly bound as it matures

d) consists of :

(1) pellicle

(2) bacteria

(3) bacterial products

(4) salivary constituents

3. Materia Alba

a) consists of:

(1) bacteria

(2) food debris

(3) desquamated oral epithelial cells

b) loosely bound

V. Microorganisms

A. Mutans Streptococci - Streptococcus mutans, Streptococcus sobrinus

1. Implicated in:

a) smooth surface caries

b) proximal caries

c) pit & fissure caries

d) root surface caries

2. Virulence factors

a) aciduric

b) produces insoluble glucans

c) homofermenter

3. Transmissibility

B. Lactobacillus species

a) aciduric

b) usually associated with progression rather than initiation of lesion

c) high numbers can correlate with high dietary CHO intake

C. Actinomyces species

a) aciduric

b) has been associated with root caries, but can also be present in established lesions on any tooth surface

D. “Low pH” non-mutans streptococci

a) S. mitis, S. milleri, S. sanguis, S. salivarius

b) capable of acidogenesis at low pH

c) may contribute to plaque cariogenic potential

E. Evidence of Role of Bacteria in Caries Development

1. Teeth free of infection do not develop caries

2. Antibiotics are effective in reducing caries in animals & humans

3. Oral bacteria demineralize enamel in vitro
4. Specific bacteria can be isolated and identified from plaque over carious lesions.

F. Koch’s Postulates

G. Ecological Terms

1. Colonization Resistance – niche saturation

2. Threshold Dose – number of microorganisms required to overcome colonization resistance

H. Goal of Antimicrobial Treatment – to reduce levels of highly cariogenic Mutans Streptococci to allow colonization of less cariogenic oral flora

VI. Diet

A. High Sucrose Diet

1. Favors colonization of Mutans Streptococci

a) S. mutans population doubling time

(1) 20 hrs in saliva

(2) 1.5 hrs in glucose

(3) 1.5 hrs in sucrose

2. Mature plaque rapidly metabolizes sucrose into organic acids  (Lactic acid)

3. Frequency of sucrose exposure is the single most important factor in maintenance of pH depression at the tooth interface.Other diet facts

4. relationship between caries and CHO intake well established

5. frequent between-meal sucrose intake (sucrose required by S.mutans to make glucans)

6. fermentable CHO’s - plaque pH drop below 5.5

7. Lactobacilli count thought to reflect total CHO intake

8. high mutans streptococcus count may reflect high sucrose intake (Krausse)

9. high sucrose intake favors mutans streptococci colonization

B. Anti-cariogenic food???

1. Xylitol

2. Sorbitol

3. Various cheeses - aged Cheddar, Monterey Jack, Swiss
VII. Secondary Factors in Caries Development

A. Saliva

1. Quantity

a) oral clearance

b) buffering capacity

c) can be affected by:

(1) diseases

(2) head and neck radiation treatment

(3) surgical removal

(4) medications

2. Quality

a) salivary buffers

b) antibacterial factors

(1) sIgA, peroxidase system, lysozyme

c) Ca and PO4
d) fluoride

e) proteins

f) lipids

3. Other facts

a) salivary flow rate  - only tests currently established for individual patient care

b) buffering capacity is low when salivary secretion is low

c) flow rate is important factor in sugar clearance and plaque pH

d) Circadian rhythm

B. Fluoride

1. Sources of exposure

a) fluoridated water

b) fluoride tablets

c) dentifrice

d) mouthwashes

e) gels

f) varnishes

g) restorative materials

2. Protective Actions of Fluoride

a) Enhance remineralization

b) Decrease solubility of enamel

c) Bactericidal / bacteriostatic

3. Other fluoride facts

a) Fluoride incorporated developmentally is insufficient to have significant effect on acid solubility of tooth structure.

b) Fluoride at 0.04 ppm in saliva can enhance remineralization

c) Goal:  maintain sustained low concentrations of ionic fluoride in the oral environment

C. Oral Hygiene

1. No studies show a consistent correlation between oral hygiene and caries rates

2. Oral hygiene is still an important aspect of a preventive dentistry program

3. Concerning caries, the topical fluoride application may be the most important aspect of the brushing session. (E. Newbrun)

VIII. Summary

A. Caries is a carbohydrate modified infectious disease

B. Caries is a multifactorial disease

C. The treatment goal is to control the demineralization / remineralization process
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