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Overview
• The Real World
• Topical Fluoride
– Gels, Foams and Varnishes
– Silver Diamine Fluoride

• Systemic Fluoride
• Sealants
• DIAGNOdent
• Radiation Burden of Radiographs

Caveat Emptor
• Latin
• Caveat – “may he beware”
• Emptor – “a person who purchases or 

contracts to purchase”
• May the Buyer Beware
• Legal Definition
– Without a warranty the buyer takes the risk 

as to the condition of the property or goods

Clinical Pearls
• What type of topical fluoride is best?
• How can I maximize sealant 

retention?
• How do I treat a white spot lesion?
• What should I do if my patient drinks 

well water?
• What advice can I give parents to 

reduce caries in their children?

Clinical Pearls
• How can I prevent 90% of caries in 

permanent teeth?
• Should I buy a DIAGNOdent?
• What should I say to a parent that 

says: “I don’t want xrays taken on my 
child”?



Avoid the hype


Use good science
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In 2006, the Council on Scientific 
Affairs (CSA) of the American 
Dental Association (ADA) pub-
lished recommendations for the 

use of professionally applied topi-
cal fluorides for caries prevention.1 
It is ADA policy to start updating 
the evidence and clinical recom-
mendations at five-year intervals. 
The objective of this report is to 
provide an update on professionally 
applied topical fluorides and ad-
dress additional questions related 
to the use of prescription-strength, 
home-use topical fluorides for caries 
prevention. The panel evaluated 
sodium, stannous and acidulated 
phosphate fluoride (APF) for profes-
sional and prescription-strength 
home-use, including varnishes, gels, 
foams, mouthrinses and prophylaxis 
pastes. The panel did not include 
over-the-counter products, slow-
release delivery devices, dental 
materials that release fluorides and 
products that contain sodium mono-
fluorophosphate, silver diamine 
fluoride and titanium tetrafluoride 
in this report. Sodium monofluoro-
phosphate is primarily a nonpre-
scription, daily-use fluoride product. 
Silver diamine fluoride and tita-
nium fluoride are not available in 
any products in the United States. 
For the remainder of this article, 
the term “topical fluoride agents” 
will be used to include profession-
ally applied, as well as prescription-

AB ST RACT
Background. A panel of experts convened by the American 
Dental Association (ADA) Council on Scientific Affairs presents 
evidence-based clinical recommendations regarding profession-
ally applied and prescription-strength, home-use topical fluoride 
agents for caries prevention. These recommendations are an 
update of the 2006 ADA recommendations regarding profession-
ally applied topical fluoride and were developed by using a new 
process that includes conducting a systematic review of primary 
studies.
Types of Studies Reviewed. The authors conducted a 
search of MEDLINE and the Cochrane Library for clinical trials 
of professionally applied and prescription-strength topical fluo-
ride agents—including mouthrinses, varnishes, gels, foams and 
pastes—with caries increment outcomes published in English 
through October 2012.
Results. The panel included 71 trials from 82 articles in its 
review and assessed the efficacy of various topical fluoride caries-
preventive agents. The panel makes recommendations for further 
research.
Practical Implications. The panel recommends the follow-
ing for people at risk of developing dental caries: 2.26 percent 
fluoride varnish or 1.23 percent fluoride (acidulated phosphate 
fluoride) gel, or a prescription-strength, home-use 0.5 percent 
fluoride gel or paste or 0.09 percent fluoride mouthrinse for 
patients 6 years or older. Only 2.26 percent fluoride varnish is 
recommended for children younger than 6 years. The strengths of 
the recommendations for the recommended products varied from 
“in favor” to “expert opinion for.” As part of the evidence-based 
approach to care, these clinical recommendations should be 
integrated with the practitioner’s professional judgment and the 
patient’s needs and preferences.
Key Words. Caries prevention; caries; evidence-based dentist-
ry; fluoride; practice guidelines; preventive dentistry.
JADA 2013;144(11):1279-1291.

Topical fluoride for caries prevention
Executive summary of the updated clinical 
recommendations and supporting systematic review
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Julie Frantsve-Hawley RDH, PhD; Daniel M. Meyer, DDS; for the American Dental Association 
Council on Scientific Affairs Expert Panel on Topical Fluoride Caries Preventive Agents

NOTICE. The version of this article that was online from Oct. 31 until Nov. 26, 2013, contained an error repeated in several places in the text (pages 
1279, 1281 and 1288). The article should have indicated that the recommended dosage of a prescription-strength, home-use fluoride gel or paste is 0.5 
percent. The erroneous version of the article was removed Nov. 26; below is the corrected version. If you read or downloaded the article between Oct. 
31 and Nov. 26, please review this corrected version. The print version of this article contained the same errors, and therefore an itemized notice of 
corrections appears in the December 2013 issue of JADA.
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Dental Caries and Sealant Prevalence in Children and 
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Bruce A. Dye, D.D.S., M.P.H.; Gina Thornton-Evans, D.D.S, M.P.H.; 
Xianfen Li, M.S.; and Timothy J. Iafolla, D.M.D., M.P.H.
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Data from the National 
Health and Nutrition 
Examination Survey, 
2011–2012

 Ɣ Approximately 23% of 
children aged 2–5 years had 
dental caries in primary teeth.

 Ɣ Untreated tooth decay in 
primary teeth among children 
aged 2–8 was twice as high 
for Hispanic and non-Hispanic 
black children compared with 
non-Hispanic white children.

 Ɣ Among those aged 6–11, 
27% of Hispanic children had 
any dental caries in permanent 
teeth compared with nearly 
18% of non-Hispanic white and 
Asian children.

 Ɣ $ERXW�WKUHH�LQ�¿YH�
adolescents aged 12–19 had 
experienced dental caries in 
permanent teeth, and 15% had 
untreated tooth decay.

 Ɣ Dental sealants were more 
SUHYDOHQW�IRU�QRQ�+LVSDQLF�
white children (44%) compared 
with non-Hispanic black and 
Asian children (31% each) aged 
6–11.

Although dental caries has been declining in permanent teeth for many 
FKLOGUHQ�VLQFH�WKH�����V��SUHYLRXV�¿QGLQJV�VKRZHG�FDULHV�LQ�SULPDU\�WHHWK�
for preschool children increasing from 24% to 28% between 1988 and 2004. 
Disparities in caries continue to persist for some race and ethnic groups in the 
8QLWHG�6WDWHV��3UHYDOHQFH�RI�GHQWDO�VHDODQWV²DSSOLHG�WR�WKH�WRRWK�FKHZLQJ�
VXUIDFHV�WR�KHOS�SUHYHQW�FDULHV²KDV�DOVR�YDULHG�DPRQJ�VRFLRGHPRJUDSKLF�
groups (1–4). This report describes U.S. youth dental caries and sealant 
SUHYDOHQFH�E\�UDFH�DQG�+LVSDQLF�RULJLQ�IRU�����±�����

Keywords: tooth decay • cavities • disparities • National Health and Nutrition 
Examination Survey

How prevalent was any caries in children’s primary teeth?

Approximately 37% of children aged 2–8 years had experienced dental caries 
in primary teeth in 2011–2012 (Figure 1). Dental caries among children aged 

0 10 20 30 40 50 60

Dental caries experience1

Untreated dental caries

Figure 1. Prevalence of dental caries in primary teeth, by age and race and Hispanic origin 
among children aged 2–8 years: United States, 2011–2012

1Includes untreated and treated (restored) dental caries.      
2Significantly different from those aged 6–8 years, p < 0.05.
3Significantly different from non-Hispanic black children, p < 0.05.
4Significantly different from Hispanic children, p < 0.05.
NOTE: Access data table for Figure 1 at: http://www.cdc.gov/nchs/data/databriefs/db191_table.pdf#1.
SOURCE: CDC/NCHS, National Health and Nutrition Examination Survey, 2011–2012.
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Caries in Primary Teeth


23% of children
aged 2 – 5 years



56% of children
aged 6 – 8 years



44% pit and fissure











Caries in Permanent Teeth


29% of children
aged 9 – 11 years



67% of children
aged 16 – 19 years



90% pit and fissure






Strategies to 
Reduce Dental Caries

• Alter bacterial flora
• Modify the diet
• Prevent demineralization
• Enhance remineralization

Plaque is a biofilm

What is a biofilm?

• Complex 
aggregation of 
microrganisms

• Excretion of 
protective and 
adhesive matrix



How does a biofilm form?

Fluoride

Fluoride

• Topical 
• Systemic

The Route and Benefit of Fluoride

• Topical
– coats erupted teeth
– promotes remineralization
– enamel more resistant to acid attack

• Systemic
–  ingested
–  incorporated into developing enamel
– enamel more resistant to acid attack



Topical Fluoride

“Dental cavities are a fight 
between good and evil.”

Remineralization vs. 
Demineralization



Main Sources of 
Topical Fluoride

• Fluoridated toothpaste
• Rinses - ACT, Fluorigard, Phos-Flur
• Prof applied gels/foams/varnishes
• Fluoride supplements
• Optimally fluoridated water

JADA (2008) 139:915-924
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In 2006, the Council on Scientific 
Affairs (CSA) of the American 
Dental Association (ADA) pub-
lished recommendations for the 

use of professionally applied topi-
cal fluorides for caries prevention.1 
It is ADA policy to start updating 
the evidence and clinical recom-
mendations at five-year intervals. 
The objective of this report is to 
provide an update on professionally 
applied topical fluorides and ad-
dress additional questions related 
to the use of prescription-strength, 
home-use topical fluorides for caries 
prevention. The panel evaluated 
sodium, stannous and acidulated 
phosphate fluoride (APF) for profes-
sional and prescription-strength 
home-use, including varnishes, gels, 
foams, mouthrinses and prophylaxis 
pastes. The panel did not include 
over-the-counter products, slow-
release delivery devices, dental 
materials that release fluorides and 
products that contain sodium mono-
fluorophosphate, silver diamine 
fluoride and titanium tetrafluoride 
in this report. Sodium monofluoro-
phosphate is primarily a nonpre-
scription, daily-use fluoride product. 
Silver diamine fluoride and tita-
nium fluoride are not available in 
any products in the United States. 
For the remainder of this article, 
the term “topical fluoride agents” 
will be used to include profession-
ally applied, as well as prescription-

AB ST RACT
Background. A panel of experts convened by the American 
Dental Association (ADA) Council on Scientific Affairs presents 
evidence-based clinical recommendations regarding profession-
ally applied and prescription-strength, home-use topical fluoride 
agents for caries prevention. These recommendations are an 
update of the 2006 ADA recommendations regarding profession-
ally applied topical fluoride and were developed by using a new 
process that includes conducting a systematic review of primary 
studies.
Types of Studies Reviewed. The authors conducted a 
search of MEDLINE and the Cochrane Library for clinical trials 
of professionally applied and prescription-strength topical fluo-
ride agents—including mouthrinses, varnishes, gels, foams and 
pastes—with caries increment outcomes published in English 
through October 2012.
Results. The panel included 71 trials from 82 articles in its 
review and assessed the efficacy of various topical fluoride caries-
preventive agents. The panel makes recommendations for further 
research.
Practical Implications. The panel recommends the follow-
ing for people at risk of developing dental caries: 2.26 percent 
fluoride varnish or 1.23 percent fluoride (acidulated phosphate 
fluoride) gel, or a prescription-strength, home-use 0.5 percent 
fluoride gel or paste or 0.09 percent fluoride mouthrinse for 
patients 6 years or older. Only 2.26 percent fluoride varnish is 
recommended for children younger than 6 years. The strengths of 
the recommendations for the recommended products varied from 
“in favor” to “expert opinion for.” As part of the evidence-based 
approach to care, these clinical recommendations should be 
integrated with the practitioner’s professional judgment and the 
patient’s needs and preferences.
Key Words. Caries prevention; caries; evidence-based dentist-
ry; fluoride; practice guidelines; preventive dentistry.
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• Gels
– 1.23% APF, 12,300 ppm
– 2% NaF (0.90% F) 9,050 ppm 

• Foams
• Varnish
– 5% NaF (2.26% F) 22,600 ppm

Types of Topical Fluoride







JADA (2001) 85:172-176

J Dent Res (2006) 85:172-176



VANISH Fluoride Varnish



Peak plasma fluoride 
concentration less than trays

•  Ekstrand J, Koch G, Petersson LG (1980) 
Plasma fluoride concentration and urinary 
fluoride excretion in children following 
application of the fluoride-containing varnish 
Duraphat. Caries Res 14:185-189.

•  Ekstrand J, Koch G, Lindgren LE, Petersson LG 
(1981) Pharmacokinetics of fluoride gels in 
children and adults. Caries Res 15:213-220.

Shen and Autio-Gold 2002
JADA 133:176-182

Hazelrigg et al. 2003
Pediatric Dentistry 25:119-126

Shen and Autio-Gold 2002
JADA 133:176-182





Hazelrigg et al. 2003
Pediatric Dentistry 25:119-126

Protective Role of Saliva

• Acts as a buffer to neutralize acid
• Acts as an ion reservoir to help 

remineralize enamel
• Antimicrobial activity
• Clears bacteria by agglutination
• Helps to form enamel pellicle



Compendium (2008) 29:50-55



• Gels
– 1.23% APF, 12,300 ppm
– 2% NaF (0.90% F) 9,050 ppm 

• Foams
• Varnish
– 5% NaF (2.26% F) 22,600 ppm

Types of Topical Fluoride

Fluoride Foams

•  “… only two clinical trials have 
been published evaluating it’s 
effectiveness.  Because of this, the 
recommendations for use of 
fluoride varnish and gel have not 
been extrapolated to foams.”

J Dent Res (2005) 84:265-268

J Dent (2005) 33:469-473

Fluoride Foams

• “… A one minute fluoride 
application is not endorsed.”



JADA (2014) 145:182-189

New York Times Feb 13, 2014



Combination of high-fluoride 
toothpaste and no post-brushing 
water rinsing on enamel 
demineralzation using and in-situ 
caries model with orthodontic bands

Acta Odontol Scan (2010) 68:323-328



Silver Diamine Fluoride
Silver Diamine Fluoride

Silver Diamine Fluoride…
• is used to treat cavities
• is an alternative to fillings
• arrests, or stops, cavities 70% of the 

time (fluoride varnish stops cavities 
50% of the time)

• has been used for over 100 years
• has been approved by the FDA
• permanently stains cavities black



Meet Falon

1 month



2 months 2 months 5 months

6 months 8 months

Technique
• Obtain Consent
• Set Up – Advantage Arrest, A/B well, 

microbrush, cotton rolls, 2x2 gauze, 
mouth prop

• Squeeze 1 drop from bottle into well
• Seat patient (dental chair or parent’s 

lap)
• Isolate teeth to be treated
• Keep cavity moist for 3 minutes



Technique
• Soak up excess liquid – do not rinse
• Apply Fluoride Varnish to all other 

surfaces
• Treatment Plan using “SDF” Hot 

Button (ADA Code D1354)
• Fee = $68
• Repeat in 2 months ($68)
• Not to be used for cavities that are 

close to pulp or have entered pulp
$124.95

Precautions
• Does not stain healthy enamel or 

dentin
• Stains cavities black
• Stains soft tissue red or dark brown – 

takes days to weeks to return to 
normal

• Stains countertops

Systemic Fluoride

Main Sources of 
Systemic Fluoride

• Optimally fluoridated water
• Fluoride supplements



2 options if your patient 
drinks well water

1.   Test well water, if well water 
contains little to no fluoride, 
then prescribe fluoride 
supplements

2.  Ask patient to drink bottled 
water that contains fluoride



2 options if your patient 
drinks well water

1.   Test well water, if well water 
contains little to no fluoride, 
then prescribe fluoride 
supplements

2.  Ask patient to drink bottled 
water that contains fluoride



Purified by Reverse 
Osmosis - NO FLUORIDE

Caries Res (2004) 38:258-262

“… caries protective 
effect of fluoride is 
almost exclusively 
post-eruptive.”



Sealants



JADA (2016) 147:631-645

• Should sealants be placed on 
primary teeth?

• How should we manage non-
cavitated lesions?

• Should we stop using resin-based 
sealants and switch to glass ionomer 
cement sealants? 

• Are there any techniques that 
improve retention and effectiveness?

? ? 



• … professional judgment, patient’s 
needs and patient’s preferences

• … caries risk assessment
• … risk changes over time
• … dry field should be maintained 

during placement

Noncavitated Carious Lesions



Hypoplastic Erupting Molar

J Dent Res (2000) 79:1850-1856

After etch, before sealant…
place bonding agent

that contains an
 adhesive and a primer


Feigal et al.

J Dent Res (2000) 79:1850-1856



3M ESPE Scotchbond Universal 

6th 

7th 



JADA (2008) 139:281-289



• Caries susceptibility changes
• Use radiographs if available
• Non-cavitated lesions…
• Glass ionomer sealants when 

moisture control is a concern

Qualifying Notes

Take Home Messages
• Sealants should be placed on 

primary and permanent teeth
• Resin-based sealants better than 

glass ionomer cement sealants
• Moisture control is essential
• Use one bottle bonding agent 

(adhesive and primer) after total 
etch with 37% H3PO4

• Self-etching bonding agents are 
“not recommended”

• Routine mechanical preparation 
of enamel NOT indicated

• 4 hands are better than 2
• Re-apply when needed

Take Home Messages

• Clean teeth
• Total etch with 37% H3PO4 for 30 

seconds
• Apply bonding agent (one bottle 

that contains an adhesive and 
primer)

• Apply sealant (Ultradent, 
UltraSeal XT Hydro)

Best Practices



• Light cured
• Radiopaque
• Fluoride Releasing
• 53% filled Resin Sealant
• Hydrophillic – chases water
• Thixotropic – does not run
• BPA-free

UltraSeal XT Hydro

1st & Final Pumice

Reliance Orthodontics 1 800 323 4348

No Prophy Cup



Bristle Brush

•  Early Dental X-Rays Linked to Brain Tumors
– abc World News with Diane Sawyer

•  Study Links Dental X-Rays to Brain Tumor Risk
– Washington Post

•  Dental X-Rays May Raise Risk of Brain Tumor
– NBC Nightly News

•  Dental X-Rays Linked to Brain Tumors
– WebMD

•  Dental X-Rays Linked to Common Brain Tumor
– Reuters Health



•  1 Panoramic Radiograph (Digital)
–  14 micro Sieverts

•  2 Bitewing Radiographs (Digital or F 
speed film with rectangular collimation)
–  4 micro Sieverts

•  Flying in an airplane at 30,000 feet
–  5 micro Sieverts/hour

•  Living in Denver
–  900 micro Sieverts/year

•  Living in a brick or stone house
–  700 micro Sieverts/year

Panoramic and 2 Bitewings is 
about the same radiation as…

•  One airplane trip from New 
York to San Francisco
•  Living in Denver for 8 days
•  Living in a stone or brick house 
for 10 days

Summary
• Prevention
– Fluoride
– Sealants
– Caries Risk Assessment

• Chairside Diagnostic Tool – 
DIAGNOdent

• Resin Infiltration
• Radiation Burden of Radiographs

Clinical Pearls
• What type of topical fluoride is best?
• How can I maximize sealant 

retention?
• How do I treat a white spot lesion?
• What should I do if my patient drinks 

well water?
• What advice can I give parents to 

reduce caries in their children?

Clinical Pearls
• How can I prevent 90% of caries in 

permanent teeth?
• Should I buy a DIAGNOdent?
• Should I perform Resin Infiltration?
• What should I say to a parent that 

says: “I don’t want xrays taken on my 
child”?

THANK 
YOU!


