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Presentation OverviewPresentation Overview

Explain CDCExplain CDC’’s decision to convene an  s decision to convene an  
expert panelexpert panel
Describe objectives and methodsDescribe objectives and methods
Present major questions addressedPresent major questions addressed



Presentation OverviewPresentation Overview

Review findings of existing systematic Review findings of existing systematic 
reviews of sealant effectivenessreviews of sealant effectiveness
Examine studies included in Task Force  Examine studies included in Task Force  
review of school sealant programs for:review of school sealant programs for:
•• Caries assessment criteria prior sealant Caries assessment criteria prior sealant 

placementplacement
•• Caries risk in study populationsCaries risk in study populations



Reasons for Convening PanelReasons for Convening Panel

Request from ASTDDRequest from ASTDD
Current guidelines last revised in 1994Current guidelines last revised in 1994
New information availableNew information available

•• Effectiveness of sealants in clinical and Effectiveness of sealants in clinical and 
school programs (Systematic reviews) school programs (Systematic reviews) 

•• Caries assessment techniquesCaries assessment techniques
•• Prevalence of caries and sealants in the U.S.Prevalence of caries and sealants in the U.S.



http://www.cdc.gov/mmwr/PDF/ss/ss5403.pdf



Reasons for Convening PanelReasons for Convening Panel

Caries prevalence is still high in children.Caries prevalence is still high in children.
Percent of children with sealants has Percent of children with sealants has 
increased, but disparities remain.increased, but disparities remain.
Susceptibility of molars is much greater Susceptibility of molars is much greater 
than for other teeth.than for other teeth.
•• MacekMacek MD MD et al. et al. J Public Health Dent J Public Health Dent 

2003;63(3):1742003;63(3):174--82.82.



ObjectivesObjectives

To review guidelines and best practices for To review guidelines and best practices for 
schoolschool--based sealant programsbased sealant programs
•• Guidelines from Albany Workshop, Guidelines from Albany Workshop, J Public Health J Public Health 

Dentistry  Dentistry  ((SupplSuppl),), 19951995

To ensure that guidelines and best practicesTo ensure that guidelines and best practices
•• Reflect current scienceReflect current science

•• Support practices that are appropriate in school Support practices that are appropriate in school 
settingssettings



ObjectivesObjectives

Review focuses on:Review focuses on:
•• Methods of assessing tooth surface statusMethods of assessing tooth surface status

•• Indications for sealant application based on Indications for sealant application based on 
findings of the assessmentfindings of the assessment

•• Placement techniquesPlacement techniques

•• Evaluation of sealed teethEvaluation of sealed teeth



Caries-free Questionable Enamel Caries Dentin Caries

Evaluate Pit & Fissure Surfaces

Seal Seal Restore

SEAL

If at risk for caries based on an 
evaluation of
•pit & fissure morphology

•eruption status

•caries pattern

•patient’s perception/desire for sealant

DO NOT SEAL

Monitor if the individual and teeth are 
not at risk

Evaluate sealed teeth for sealant 
integrity and retention, and caries 

progression.



Panel MembersPanel Members
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MethodsMethods
Expert Panel convened twiceExpert Panel convened twice
•• Focused review of state of science and Focused review of state of science and 

practice practice 

•• Engaged in discussionsEngaged in discussions

•• Drafted recommendations based on Drafted recommendations based on 
science and expert opinion science and expert opinion 



MethodsMethods
Strength of evidence documented Strength of evidence documented 
for each draft recommendationfor each draft recommendation
•• Rely on findings of published systematic Rely on findings of published systematic 

reviews reviews 

•• Await findings of ongoing review of Await findings of ongoing review of 
sealant effectiveness in managing cariessealant effectiveness in managing caries

•• Document specific attributes of included Document specific attributes of included 
studies in major systematic reviewsstudies in major systematic reviews



OutcomesOutcomes

To revise guidelines to reflect current state To revise guidelines to reflect current state 
of the science of the science 

To identify information gaps To identify information gaps 

To determine reporting and dissemination To determine reporting and dissemination 
strategiesstrategies



Major Questions:Major Questions:

1. What is the effectiveness of sealants in  1. What is the effectiveness of sealants in  
preventing:preventing:
•• Caries initiation on sound surfaces? Caries initiation on sound surfaces? 
•• Caries progression on surfaces with early, Caries progression on surfaces with early, 

nonnon--cavitatedcavitated or frank, or frank, cavitatedcavitated lesions?lesions?
2. Which surfaces (sound; carious 2. Which surfaces (sound; carious –– early; early; 

carious carious –– frank) are indicated for sealant frank) are indicated for sealant 
placement?placement?



Major Questions:Major Questions:

3. What caries assessment methods are 3. What caries assessment methods are 
necessary to determine which surfaces necessary to determine which surfaces 
should be sealed?  should be sealed?  

4. Are additional procedures, such as 4. Are additional procedures, such as 
enameloplastyenameloplasty, indicated during , indicated during 
placement?placement?

5. Are current protocols adequate for 5. Are current protocols adequate for 
monitoring sealant retention?monitoring sealant retention?



Questions:Questions:

1. What is the effectiveness of sealants in 1. What is the effectiveness of sealants in 
preventing:preventing:
•• Caries initiation on sound surfaces? Caries initiation on sound surfaces? 
•• Caries progression on surfaces with early, Caries progression on surfaces with early, 

nonnon--cavitatedcavitated or frank, or frank, cavitatedcavitated lesions?lesions?



Questions:Questions:

1. What is the effectiveness of sealants in 1. What is the effectiveness of sealants in 
preventing:preventing:
•• Caries initiation on sound surfaces?Caries initiation on sound surfaces?
•• Caries progression on surfaces with early, Caries progression on surfaces with early, 

nonnon--cavitatedcavitated or frank, or frank, cavitatedcavitated lesions?lesions?



Sealant EffectivenessSealant Effectiveness
Caries InitiationCaries Initiation

LlodraLlodra JC JC et alet al.  Community Dent and .  Community Dent and 
Oral Oral EpidemiolEpidemiol 1993;21:2611993;21:261--8.8.
MetaMeta--analysis of 14 studies of analysis of 14 studies of 
autopolymerizedautopolymerized sealantsealant
Prevented Fraction = 71% (95% CI = 69, 71)Prevented Fraction = 71% (95% CI = 69, 71)
•• 78% at 1yr; 59% at >4 yrs 78% at 1yr; 59% at >4 yrs 



Sealant EffectivenessSealant Effectiveness
Caries InitiationCaries Initiation

RozierRozier RG.  J Dent RG.  J Dent EducEduc 2001;65:10632001;65:1063--72.72.
Updated Updated LlodraLlodra reviewreview
Added 5 studies:Added 5 studies:
•• HeterogenousHeterogenous in design; materials (in design; materials (3 auto; 2 3 auto; 2 

visible light)visible light)

•• Magnitude of effect Magnitude of effect –– similar to similar to LlodraLlodra

NIH Consensus Development Conference on Diagnosis and NIH Consensus Development Conference on Diagnosis and 
Management of Dental Caries Throughout Life, March 26Management of Dental Caries Throughout Life, March 26--28, 200128, 2001



Sealant EffectivenessSealant Effectiveness
Update of Update of LlodraLlodra, 1993, 1993

5 studies (Rozier, 2001)
Simonsen ’91 (1)
Heller et al. ’95 (2)
Songpaisan et al. ’95 
(3)
Bravo et al. ’96, ’97 
(4) 
Leal et al. ’98 (5)
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Sealant EffectivenessSealant Effectiveness
Caries InitiationCaries Initiation

AhovuoAhovuo--SalorantaSaloranta A A et alet al. (Cochrane Review) . (Cochrane Review) 
In: The Cochrane Library, Issue 3, 2004.In: The Cochrane Library, Issue 3, 2004.
--Relative decrease in caries (children, 5 Relative decrease in caries (children, 5 –– 10 years) 10 years) 
(5 studies):(5 studies):

12 months: 12 months: 86%86%
48 48 –– 54 months: 54 months: 57%57%

--Recommended procedure; Consider caries Recommended procedure; Consider caries 
prevalence prevalence 
--Included application on sound or enamel lesionsIncluded application on sound or enamel lesions



EffectivenessEffectiveness
School Sealant ProgramsSchool Sealant Programs

Task Force on Community Preventive Task Force on Community Preventive 
Services (2002)Services (2002)
•• Found strong evidence that school sealant delivery Found strong evidence that school sealant delivery 

programs are effective (10 studies)programs are effective (10 studies)
•• Median reduction: 60%Median reduction: 60%
•• Strongly recommended to prevent cariesStrongly recommended to prevent caries

Am J Am J PrevPrev Med 2002; 23(1S):21Med 2002; 23(1S):21--54.54.
www.thecommunityguide.orgwww.thecommunityguide.org



Questions:Questions:

1. What is the effectiveness of sealants in 1. What is the effectiveness of sealants in 
preventing:preventing:
•• Caries initiation on sound surfaces? Caries initiation on sound surfaces? 
•• Caries progression on surfaces with early, Caries progression on surfaces with early, 

nonnon--cavitatedcavitated or frank, or frank, cavitatedcavitated lesions?lesions?



Sealant EffectivenessSealant Effectiveness
Caries ProgressionCaries Progression

Direct evidence:Direct evidence:
•• Ongoing systematic review (S Griffin)Ongoing systematic review (S Griffin)

Indirect evidence Indirect evidence -- Individual studies Individual studies 
Caries assessment criteria prior to sealant Caries assessment criteria prior to sealant 
placement placement 

•• ““What is the likelihood that early carious lesions were What is the likelihood that early carious lesions were 
classified as sound?classified as sound?””

Indicators of caries risk in study population Indicators of caries risk in study population 
•• ““What is the prevalence of early carious lesions?What is the prevalence of early carious lesions?””



Common Caries IndicesCommon Caries Indices

WHO (1987, 1997) and WHO (1987, 1997) and RadikeRadike (1968)(1968)
Focus on Focus on cavitationcavitation or or ““softnesssoftness”” for caries for caries 
determinationdetermination
““When in doubt, call it soundWhen in doubt, call it sound””

World Health Organization (WHO)World Health Organization (WHO)



““Iceberg of Dental CariesIceberg of Dental Caries””

+ clinically detectable
"cavities" limited to enamel

+  clinically detectable enamel
  lesions with “intact” surfaces

+ lesions detectable only with traditional
diagnostic aids

+  sub-clinical initial lesions in a dynamic state of
progression/regression
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Included Studies Included Studies –– Caries CriteriaCaries Criteria
Task Force on Community Task Force on Community PrevPrev SvcsSvcs (2002)(2002)

BagramianBagramian 1982 USA1982 USA
Bravo 1997 SpainBravo 1997 Spain
Burt 1977 UKBurt 1977 UK
Horowitz 1977 USAHorowitz 1977 USA
Klein 1985 USAKlein 1985 USA
McCune 1979 ColombiaMcCune 1979 Colombia
Messer 1997 AustraliaMesser 1997 Australia
SelwitzSelwitz 1995 USA1995 USA
SongpaisonSongpaison 1995 1995 ThailandThailand

SterrittSterritt 1994 Guam1994 Guam



Included Studies Included Studies –– Caries CriteriaCaries Criteria
Task Force on Community Task Force on Community PrevPrev SvcsSvcs (2002)(2002)

BagramianBagramian 1982 USA1982 USA RadikeRadike
Bravo 1997 SpainBravo 1997 Spain
Burt 1977 UKBurt 1977 UK
Horowitz 1977 USAHorowitz 1977 USA RadikeRadike
Klein 1985 USAKlein 1985 USA RadikeRadike
McCune 1979 ColombiaMcCune 1979 Colombia
Messer 1997 AustraliaMesser 1997 Australia
SelwitzSelwitz 1995 USA1995 USA RadikeRadike
SongpaisonSongpaison 1995 1995 ThailandThailand

SterrittSterritt 1994 Guam1994 Guam RadikeRadike



Included Studies Included Studies –– Caries CriteriaCaries Criteria
Task Force on Community Task Force on Community PrevPrev SvcsSvcs (2002)(2002)

BagramianBagramian 1982 USA1982 USA RadikeRadike
Bravo 1997 SpainBravo 1997 Spain WHO WHO 
Burt 1977 UKBurt 1977 UK Stain or explorer catchStain or explorer catch
Horowitz 1977 USAHorowitz 1977 USA RadikeRadike
Klein 1985 USAKlein 1985 USA RadikeRadike
McCune 1979 ColombiaMcCune 1979 Colombia
Messer 1997 AustraliaMesser 1997 Australia
SelwitzSelwitz 1995 USA1995 USA RadikeRadike
SongpaisonSongpaison 1995 1995 ThailandThailand WHO WHO 
SterrittSterritt 1994 Guam1994 Guam RadikeRadike



Sealant EffectivenessSealant Effectiveness
Caries ProgressionCaries Progression

Indirect evidence Indirect evidence -- Individual studies Individual studies 
Caries assessment criteria prior to sealant Caries assessment criteria prior to sealant 
placement placement 

•• ““What is the likelihood that early carious lesions What is the likelihood that early carious lesions 
were classified as sound?were classified as sound?””

Indicators of caries risk in study population Indicators of caries risk in study population 
•• ““What is the prevalence of early carious What is the prevalence of early carious 

lesions?lesions?””



Included Studies Included Studies –– Caries Risk IndicatorsCaries Risk Indicators
Task Force on Community Task Force on Community PrevPrev SvcsSvcs (2002)(2002)

BagramianBagramian 1982 USA1982 USA
Bravo 1997 SpainBravo 1997 Spain
Burt 1977 UKBurt 1977 UK
Horowitz 1977 USAHorowitz 1977 USA
Klein 1985 USAKlein 1985 USA
McCune 1979 ColombiaMcCune 1979 Colombia
Messer 1997 AustraliaMesser 1997 Australia
SelwitzSelwitz 1995 USA1995 USA
SongpaisonSongpaison 1995 Thai1995 Thai
SterrittSterritt 1994 Guam1994 Guam



Included Studies Included Studies –– Caries Risk IndicatorsCaries Risk Indicators
Task Force on Community Task Force on Community PrevPrev SvcsSvcs (2002)(2002)

BagramianBagramian 1982 USA1982 USA
Bravo 1997 SpainBravo 1997 Spain
Burt 1977 UKBurt 1977 UK
Horowitz 1977 USAHorowitz 1977 USA
Klein 1985 USAKlein 1985 USA
McCune 1979 ColombiaMcCune 1979 Colombia
Messer 1997 AustraliaMesser 1997 Australia
SelwitzSelwitz 1995 USA1995 USA
SongpaisonSongpaison 1995 Thai1995 Thai
SterrittSterritt 1994 Guam1994 Guam



Included Studies Included Studies –– Caries Risk IndicatorsCaries Risk Indicators
Task Force on Community Task Force on Community PrevPrev SvcsSvcs (2002)(2002)

BagramianBagramian 1982 USA1982 USA
Bravo 1997 SpainBravo 1997 Spain
Burt 1977 UKBurt 1977 UK
Horowitz 1977 USAHorowitz 1977 USA
Klein 1985 USAKlein 1985 USA
McCune 1979 ColombiaMcCune 1979 Colombia Subjects Subjects >> 1 DMFT1 DMFT
Messer 1997 AustraliaMesser 1997 Australia
SelwitzSelwitz 1995 USA1995 USA
SongpaisonSongpaison 1995 Thai1995 Thai
SterrittSterritt 1994 Guam1994 Guam Limited access to careLimited access to care



Included Studies Included Studies –– Caries Risk IndicatorsCaries Risk Indicators
Task Force on Community Task Force on Community PrevPrev SvcsSvcs (2002)(2002)

BagramianBagramian 1982 USA1982 USA DMFS = 0.3 (1DMFS = 0.3 (1stst grgr); 5.6 (6); 5.6 (6thth grgr) (1983)               ) (1983)               

Bravo 1997 SpainBravo 1997 Spain DMFS = 0.6 (1st DMFS = 0.6 (1st grgr)       (1990))       (1990)

Burt 1977 UKBurt 1977 UK
Horowitz 1977 USAHorowitz 1977 USA
Klein 1985 USAKlein 1985 USA DMFS = 1.0 (1DMFS = 1.0 (1stst/ 2/ 2ndnd grgr); 4.1 (5); 4.1 (5thth grgr) (1978)         ) (1978)         

McCune 1979 ColombiaMcCune 1979 Colombia
Messer 1997 AustraliaMesser 1997 Australia
SelwitzSelwitz 1995 USA1995 USA
SongpaisonSongpaison 1995 Thai1995 Thai DMFS = 0.41(7DMFS = 0.41(7--8 yo); 3.0 (13 8 yo); 3.0 (13 yoyo) (1991)) (1991)

SterrittSterritt 1994 Guam1994 Guam DMFS  = 5.3 (6 DMFS  = 5.3 (6 –– 14 yo) (1984)14 yo) (1984)



ConclusionsConclusions

Strong evidence for sealant effectiveness Strong evidence for sealant effectiveness 
for prevention of caries initiation on for prevention of caries initiation on 
““soundsound”” surfacessurfaces
•• Effect of large magnitudeEffect of large magnitude
•• Positive effect across included studiesPositive effect across included studies



ConclusionsConclusions

Systematic reviews likely captured  Systematic reviews likely captured  
evidence for sealant effectiveness on evidence for sealant effectiveness on 
““soundsound”” and early, nonand early, non--cavitatedcavitated surfacessurfaces
•• ““SoundSound”” surfaces included surfaces included ““early, nonearly, non--

cavitatedcavitated”” lesions (caries assessment criteria)lesions (caries assessment criteria)
•• Early carious lesions were prevalent (caries Early carious lesions were prevalent (caries 

risk indicators)risk indicators)



ConclusionsConclusions

Unique effect of sealants on early carious Unique effect of sealants on early carious 
lesions cannot be estimated from these lesions cannot be estimated from these 
studies of primary prevention.studies of primary prevention.



www.cdc.gov/oralhealthwww.cdc.gov/oralhealth
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