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Caries Prevention Agents and Procedures
Fluoride
1) Protective Actions  (Featherstone, 2000)

a) Enhance Remineralization

· pH from acid attack rises due to buffering by salivary constituents

· Saliva is supersaturated with calcium and phosphate.  Drives mineral back into tooth

· Partially demineralized crystal surfaces act as “nucleators” for new surface growth
· Fluoride adsorbs to the crystal surface attracting calcium ions, followed by phosphate ions leading to new mineral formation

· New formation excludes carbonate resulting in a composition between hydroxyapatite and fluorapatite.
b) Decrease Enamel Solubility

· F in plaque fluid during acid exposure travels into the tooth subsurface with the acid, adsorbs to the carbonated apatite crystal’s surface and protects it against dissolution.

· F in solution around carbonated apatite crystals is much more effective in inhibiting demineralization than F incorporated into the crystals at level found in enamel.

c) Inhibit Bacterial Metabolism

· Ionic F cannot cross the cell wall/membrane but can cross readily in the form of HF.

· During bacterial acid production, topical F- partially converted to HF.

· HF enters the cell and disassociates, acidifying the cell and releases F ion which interferes with enzyme activity.
· Bacterial inhibition by F- is pH dependent

· at pH of 5.0, only 1 to 2 ppm F required to inhibit bacterial acid production

· at pH of 7.0, complete inhibition not observed, even at 200 ppm F

2) Topical vs. Systemic application

Summary:  Fluoride application should be geared toward maintaining constant, low concentration fluoride levels in the saliva.

3) In-Office Fluorides - solutions & gels

a) 1.23% APF  (acidulated phosphate fluoride)

b) 2% NaF (neutral sodium fluoride)

c) 8% SnF2 (stannous fluoride)

4) In-Office Fluorides – varnishes

a) 5% NaF varnish in colophonium base

i) Duraphat

ii) Duraflor

b) 7000 ppm F in a silane varnish base

i) Fluor Protector

c) Advantages of fluoride varnishes:

i) Ease of application

ii) Less risk of fluoride ingestion in pediatric patients

iii) Effectiveness equal to or possibly greater than other in-office fluoride applications

d) Application technique:

i) cotton roll isolation, air dry

ii) swab varnish over tooth surfaces

iii) varnish sets on contact with saliva

iv) patient instructions:

(1) As much as possible, avoid brushing teeth or eating hard foods that may scrap varnish off of teeth for several hours.

(2) Teeth will have slight discoloration until varnish is worn off 

5) Home Use Fluorides (over-the-counter)

a) Rinses – 0.05% NaF

i) ACT

ii) Fluorigard

b) Gels – 0.4% SnF2
i) Activus

ii) Gel-Kam

c) Dentrifice – generally around 1000 ppm

6) Home Fluorides – (prescription)

a) 1.1% neutral NaF

i) Prevident (Colgate)

b) 1.1% neutral NaF dentifrice

i) Prevident 5000 Plus

7) Fluoride Concentration Calculations

a) based on molecular weight

b) 0.1%F- = 1mg/ml ( 1000 ppm   

c) for NaF, divide % by 2 before calculating

d) for SnF2, divide by 4

e) for NaMFP, divide by 8

f) APF is given in it’s F ion concentration (1.23%  = 1.23%F ( 12300 ppm)

8) Fluoride Releasing Restorative Materials
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Pit and Fissure Sealants
1) Occlusal restorations account for 2/3 of recommended restorative treatment although only 12% of tooth surfaces are occlusal

2) Fluoride is least effective on occlusal surfaces

3) Sealants are only predicable method of preventing occlusal caries.

4) Cost effectiveness - $1 spent saves about $3 in restorative costs

5) Placement Criteria

a) Indications

i) non-restored pits and fissures of moderate and high caries risk patients

ii) deep, retentive pits and fissures

iii) questionable pits and fissures

b) Contraindications

i) visual or radiographic evidence of caries

ii) teeth with well coalesced pits and fissure (wide, easily cleaned grooves)

iii) inability to isolate teeth

6) Current thought concerning sealant placement (Waggoner and Siegal, 1996)

a) tooth cleaning technique

b) filled vs. unfilled resin

c) light-cure vs. auto cure

d) fluoride releasing sealants

e) glass ionomers as sealants

f) rubber dam vs. cotton roll isolation

g) fissure widening with rotary instruments

Xylitol
1) History

a) 1890 – discovered by Fisher and Stahel (Germany), and Bertrand (France)

b) 1943 – discovered for first time in nature

c) 1962 – Glucoronic Acid-Xylulose cycle discovered in mammalian tissue showing xylitol is a physiological, natural carbohydrate

d) 1962 – Use for parenteral nutrition commenced in Germany and Japan

e) 1963 – Approved by U.S. FDA for special dietary pruposes.

f) 1970 – First study of effects on dental plaque initiated in Turku, Finland

g) 1972 – Turku Sugar Studies initiated

h) 1975 – First commercial chewing gums

i) 1988 – Finnish Dental Association endorsement

j) 1989 – Xylifresh gum became #1 selling candy in Finland

k) 1990 – Xylifresh marketed in Midwestern states

l) 1989 – 1991 – Endorsement by Swedish, Norwegian and Icelandic Dental Associations

2) Beneficial Dental Effects

a) decrease plaque formation

b) decrease Mutans Streptococci in dental plaque

c) decrease Mutans Streptococci in saliva  (equivocal)

d) increase plaque pH

e) stimulates salivary flow

f) interferes with glucose metabolism by Mutans Streptococci

3) End Result

a) decrease caries incidence

b) remineralization of demineralized tooth structure

4) Mechanism of Action

a) energy depletion through a “futile” cycle

b) inhibition of glycolysis and ATP synthesis

c) shift to less virulent, less cariogenic xylitol-resistant strains

5) Evidence of Mutans Streptococci Inhibition

a) growth of Mutans Streptococci on glucose is inhibited or retarded when xylitol is present in growth medium

b) Mutans Streptococci unable to grow on xylitol when it is only carbohydrate available

c) Dental plaque microorganisms do not significantly ferment xylitol

6) Safety

a) Naturally occurring in fruits and vegetable

b) Normal intermediate in human carbohydrate metabolism

c) 5-15 grams formed daily in the body

d) Extensively tested

e) G.I. intolerance only observed side effect (laxative effect at high levels)

f) FDA approval in 1963

g) 50 – 70 grams/day (10-30gm/dose) well tolerated by adults

7) Major Studies

a) Turku, Finland

b) Ylivieska, Finland

c) Belize

i) Relative Caries Risk (RCR)

(1) Control Group 
1

(2) Sucrose Gum 

1.2

(3) Sorbitol Gum

0.74

(4) Xylitol Gum

0.27

d) New Studies

Hildebrandt GH, Sparks BS.  Maintaining mutans streptococci suppression with xylitol chewing gum. JADA 2000; 131(7):909-16.

Soderling E, et.al. Influence of maternal xylitol consumption on acquistion of mutans streptococci by infants.  J Dent Res 2000; 79(3):882-7.

Alanen P, et al. Xylitol candies in caries prevention: results of a field study in Estonian children.  Community Dent Oral Epidemiol 2000; 28(3):218-24.
8) Recommendations:

a) daily dose of 5 – 10 gms xylitol

i) 5 sticks of gum (2.8 – 3 gms each)

ii) 5 – 10 pellets (1 gm each)

b) chewing time:  5 minutes  (until flavor is gone)

c) chew after meals, for snacks, before bed

Chlorhexidine Gluconate
1) CHX facts

a) 0.12% chlorhexidine gluconate approved for oral use in U.S.

b) formula:  0.12% CHX, 11.6% alcohol, pH 5.5

c) Bisbiguanide which has been used as a skin disinfectant

d) Substantivity (strong positive charge attracts it to negatively charged oral structures)  antibacterial effects last for hours

e) Mode of action:  increases cell wall permeability resulting in leakage and precipitation of the intracellular contents.

f) Extremely safe

2) Side effects

a) bad taste, altered taste

b) tooth staining

c) may lead to increased calculus formation

d) some individuals have shown sensitivity to one or more of its components

3) Treatment Regimens

a) ½ ounce, rinse for 30 seconds, AM and PM, for 2 weeks

b) ½ ounce, rinse for 30 seconds, daily, for 2 weeks

c) ½ ounce, rinse for 30 seconds, once per week

d) can take up to 3 – 6 months for Mutans Streptococci to repopulate the mouth

4) Other facts

a)  a regimen using fluoride and chlorhexidine seems to be more effective than chlorhexidine alone.  Particularly in patients with high cariogenic bacteria challenge, should consider using fluoride and chx.

b) chewing xylitol gum in conjunction with chlorhexidine use prolonged repopulation of the mouth with Mutans Streptococci.

Bacterial Testing
1) Tests available

a) CRT bacteria  (Vivadent)

b) MuST  (being developed at NDRI)

c) Chairside bacterial probes soon to be on the market

2) Directions for CRT bacteria test

a) No eating, drinking, smoking 1 hr before testing  (water ok)

b) Have patient chew on paraffin wax. Collect saliva for 5 minutes

c) Remove agar stick from vial.  Place NaHCO3 tablet in bottom of vial

d) Carefully remove protective covering from agar.  Wet both side with saliva.  Allow excess to drip off.

e) Replace agar stick into vial.  Incubate for 48 hours @ 37oC / 99oF

f) Compare colony density with pictures on evaluation card.
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