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Epidemiology, Risk Assessment and 
Clinical Decision Making

• 1.  Prevention of caries requires early and ongoing risk assessment and 
intervention.

• 2.  Risk indicators contributing to caries include past and present caries 
activity, socioeconomic status, sealant status, biofilm status (dental 
plaque), fluoride exposure and salivary factors and biomarkers.

• 3.  Ongoing surveillance is a crucial component of caries management 
in order to monitor the progression or arrest of caries lesions.

• 4.  Dental caries management includes individualized prevention, 
therapeutic interventions, ongoing surveillance and necessary 
restorative therapy.

Transmission of MS

• Transmission may be direct (kissing) or indirect
(pacifier, spoon)

• Transmission is vertical, mother usually (70%)

• Can be horizontal (pacifier)

Current Transmission Data

• Can occur at birth
• Early acquisition associated with Bohn’s nodules

(Wan et al. 2001); 30% of 3mo. infants
• Maternal MS levels also associated with infant

MS acquisition
• Horizontal transmission may occur internal or

external to family (Mattos-Graner 2001)

Wan et al. 2003
• 50% of infants infected with MS by 6 mos. of

age; 84% by 24 mos.

• Mean age of MS colonization in dentate
infants was 15.7 mos.

• Factors associated with colonization: -
taking sweetened fluids to bed; frequent sugar
exposure; sharing food with adults; maternal MS
levels > 10x5 cfu/ml

• Factors associated with non-colonization:    -
toothbrushing; multiple exposures to antibiotics
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Prevention of Transmission
• Percentage of Children Infected with MS         

(Soderling et al. 2000);   169 mothers with high MS 
levels 

Mother Treatment With       

Age of Child           Xylitol Gum    CHX Varnish      F varnish     

2                          10%                28%                    48%
3                          28%                37%                    65%
6                          52%                87%                    84%

Stephan’s Curve

FREQUENCY
The Caries Process

• Dynamic process – constant demineralization 
and remineralization 

- Surface zone   (1-4% pore)                                                                                                     

- Body of lesion  (5-25% pore)  

-Dark zone  (2-4% pore)                                                                                 

- Translucent zone  (0.2-1% pore)                                                                                           

• Lesions are deeper clinically (histologically) 
than radiographically

• Can remineralize if surface intact; fluoride 
enhances remineralization

• Remineralization of deep enamel lesions and 
early dentin lesions is experimentally possible 
(ten Cate 2001)

• Primary teeth- diagnosis and treatment 
considerations:                                                      
- more rapid progression of caries (lower mineral content)           
-enamel and dentin thinner                                                             
-pulp larger in relation to tooth size                                                
-flat contacts make clinical diagnosis difficult                               
-Caries sequence:                                                                              
mandibular molars                                                                  
maxillary molars                                                                      
maxillary anteriors   

• Soldering et al. 2006:  proximal caries on a 
primary molar increases risk of caries on mesial 
of permanent first molars 15 fold.
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Age One Dental Visit

• Rationale:  health supervision, not disease 
treatment; early risk assessment, anticipatory 
guidance, diagnosis, prevention and intervention

• Early identification and intervention is cost 
effective (Savage et al. 2004)

• Recommended by AAPD, ADA, AAPHD, AAP

• Establishment of a Dental Home (continuous and 
comprehensive care)

Prevention

• Daily oral hygiene maintenance
• Saliva stimulation and antimicrobials (i.e. 

xylitol, chlorhexidine,iodine) as necessary
• Professionally applied topical fluoride
• CPP-ACP ( casein phosphopeptide –

amorphous calcium phosphate)
• Sealants

Daily Prevention

• Toothbrushing twice per day (parents must 
understand their role)

• Over-the-counter 0.05% sodium fluoride 
rinse (not appropriate for ECC)

• Xylitol gum

Fluoride Dentifrice Initiation

• When do we begin brushing children’s teeth 
with a fluoridated dentifrice?

- Risk Assessment

- Fluorosis data since “pea size”         
recommendation?

- American Dental Association recommends to 
begin brushing with a fluoridated dentifrice when 
the first tooth erupts (2014)

Sodium Monofluorophosphate (SMFP)

Na2P03F

vs.

Sodium Fluoride (NaF)

NaF
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Clinical Trials Comparing NaF to SMFP

• Number of Trials 12

• Number of Subjects 14,199

• Difference in DMFS 0.32

• Percent Difference 7.0

• Statistical Significance <0.01

Comparative Plaque Removal Efficacy of a New 
Children’s Power Toothbrush and a Manual 
Toothbrush: Randomized, Single Use Study 
(Francis et al., Am J Dent 2021, 34:338-344)

• 55 children (5 to 8 years old) in randomized, examiner-
blind, crossover study, NJ

• Brushed with parental supervision once daily for 2 minutes 
to become acclimated to the toothbrushes. 

• After refraining from eating/drinking for 4 hours and 
toothbrushing for 12-16 hours, plaque index scored 
(Rustogi Modified Navy Plaque Index)

• Randomized to power toothbrush (Spinbrush Kids-Church 
& Dwight) or manual toothbrush (Firefly-Dr. Fresh)

Both brushes significantly removed plaque (p<0.0001) with 
the Spinbrush significantly better (p<0.0001). 

Randomized Clinical Study of Plaque Removal Efficacy of 
an Electric Toothbrush in Primary and Mixed Dentition

(Davidovich et al., Int J Paediatr Dent 2021.00:1-7)

• 20 children (3-6 years) and 21 children (7-9 years)

• Randomized, replicate use crossover design (Tel Aviv)

• After refraining from eating/ drinking for 3 hours and 
toothbrushing since early morning, plaque index scored 
(Turesky Modified Quigley-Hein Plaque Index)

• Randomized to Oral-B Kid electric toothbrush (P&G) or 
Paro Junior Soft (Egro AG) manual toothbrush 

• 3-6 year olds-parents brushed; 7-9 year olds-self brushed.

• Electric toothbrush removed significantly more plaque 
(32.3%) for 3-6 years (p=0.005) and 51.9% for 7-9 years 
(p<0.001). 

Re-Introduction of Stannous Fluoride 
Toothpastes

Colgate Total

Crest Pro-Health

Antimicrobial and Less Enamel Erosion than NaF and SMFP 
Toothpastes. Stannous ion stabilized primarily with zine phosphate 
or gluconate-citrate-tin complex, which reduces staining.

More current Stannous Fluoride 
Toothpastes

Crest Gum Detoxify

Paradontax (Glaxo 
Smith Kline)

Sensodyne Complete 
Protection 

Kid’s Crest
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Stannous Fluoride 0.454%
Sodium lauryl sulfate, titanium dioxide, sodium 
hydroxide

Home-Use Topical Fluoride 
Agents

• Topical Fluoride for Caries Prevention (JADA 144(11) 
http://jada.ada.org November 2013) 

• Low Risk Caries Patients:
• “Patients at low risk of developing caries may not 

need additional topical fluorides other than over-the-
counter fluoridated toothpaste and fluoridated 
water.”

• Moderate to High Risk Caries Patients: 
• Age 6 and Older – Use Either 2.0% NaF Once 

Weekly Prescription Rinse or a 5000 ppm F 
Prescription Toothpaste

Price and Availability of Prescription 
Fluoride Toothpaste in US Pharmacies.  

Jayakumar Jayaraman and Kevin Donly; 
Compendium, 40(7): 2020.

Prompted by the medical 
literature that said less than 50% 
of prescriptions are filled for non-
life threatening conditions.

Pharmacy Survey

• 192 Pharmacies surveyed from 47 states

• Mix of rural, suburban and urban locations

• 360 toothpaste products available from the 192 pharmacies (less than 2 
options on average) 

• (https://www.aegisdentalnetwork.com/id/2020/08/fluoride-toothpaste) 

• (https://lscpagepro.mydigitalpublication.com/publication/?i=667310&ver=ht
ml5&p=46) 

• Key findings:

• Wide cost variations

• 54% of the pharmacies either stocked no option, or only a single 
toothpaste

• Of those stocking a single option, 80% were 1.8 – 2.0 ounce products.  If 
used twice-daily for six months this would require multiple refill 
purchases/trips for contiguous patient care

• The mean cost for a six-month supply of a branded prescription, where 
available, was $63.00

5000 ppm Toothpastes

• In-Office Dispensed
• Trusted Brand 
• Compliance 
• Patient Instructions
• Cost Savings
• Convenience 

• Prescriptions
• Inventory Space Issues 
• Business Model
• State/Local Regulations
• Dental School Influence

New Option

• National Online Pharmacy 
(healthwarehouse.com)

• Fax Form with selection of trusted 
brand/flavor/additive option

• Patient contacted directly for payment

• Six-month supply, with Free shipping, under 
$40

• National pharmacy will follow up with patient 
at 6-month point, reach back out for 
prescription from the office upon expiration

• Provides the patients a brand/type/option you 
trust
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Xylitol

• 5 carbon sugar alcohol  sweetner

• 40% fewer calories than sucrose

• Reduces acid production of plaque, plaque 
adherence and reduces number of MS

• High doses can cause diarrhea

• MS dose response to xylitol gum (best 
effect at 6.88 g/d) through RCT (Milgrom et 
al. 2006)

• No data supports caries inhibitory effects of 
OTC xylitol gums available in the U.S.

• Recommend chewing 20-30 minutes three 
times per day.

• Use with mothers of infants (Soldering, 2000)

The Effectiveness of Xylitol in a School-Based Cluster-Randomized 
Clinical Trial; Caries Res 49:41-9, 2015

• 562 children (age 5-6) from 5 elementary schools in 
Cleveland

• Randomized by classroom to receive xylitol (7.8g/day) or 
placebo for 9 mo.

• Received oral hygiene instructions, toothbrush prophylaxis 
with fluoridated dentifrice and 5% fluoride varnish 
application every 6 mo.

• Received sealants on permanent first molars

• Final evaluation was at 30 mo.  (dmfs)

• Conclusion:  Xylitol consumption did not have additional 
benefit beyond other preventive measures.

Nonfluoride Caries-Preventive Agents: Evidence-Based 
Clinical Recommendation (JADA, 142:1065-1071, 2011)

• In children aged 5 to 16 years, supervised consumption of 
chewing gum sweetened with sucrose-free polyol (xylitol 
only or polyol combinations) for 10 to 20 minutes after 
meals marginally reduces the incidence of caries (moderate 
level of certainty)

• In children reporting caries experience, consumption of 
xylitol-containing lozenges or hard candy reduces the 
incidence of caries (low level of certainty) 

Chlorhexidine and Other 
Antibiotics

• Antibacterial activity with gram positive 
and negative bacteria

• Positive charge; attaches to pellicle, 
hydroxyapatite, mucous membranes and 
bacterial surface

• Disrupts bacterial membranes and enzyme 
systems

• Recommended to use 1-2 tsp/d for one 
week every three months prn or more often 
if necessary (Featherstone 2006)

• Disadvantages are alcohol content, bad taste 
and concern of ingestion in young children  
(Butler has alcohol-free)

• Can be applied with cotton-tipped 
applicator or toothette for young children
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Nonfluoride Caries-Preventive Agents: Evidence-Based 
Clinical Recommendations (JADA, 142:1065-1071, 2011)

• In children aged 4 to 18 years, professionally applied 10 to 40% 
chlorhexidine varnish does not reduce the incidence of caries 
(moderate level of certainty)

• In children up to 15 years, application of a 1:1 mixture of 
chlorhexidine-thymol varnish does not reduce the incidence of caries 
(low level of certainty)

• In children and adults, the use of 0.05 to 0.12% chlorhexidine rinse 
does not reduce the incidence of coronal caries ((high level of 
certainty)

Iodine

• Antimicrobial effectiveness with 10% 
povidone-iodine (Betadine) 

• Broad spectrum topical iodophor 
microbicide

• Topical use reduces risk for ECC (Lopez et 
al. 1999)

• Water resistant box of 6, 0.2 mL unit-doses
• Controlled dose 
• Simplified application 

• Moderate or high-risk protocol
• Every other month - Moderate

• Once per month - High/Extreme

Povi•One™: 10% PVP-1

• Allergy or contact sensitivity to PVP-I
• Reactivity to iodine (usually during 

medical imaging)
• Beta-thalassemia major
• Intraoral wound deeper than an abrasion 

(e.g., post-extraction before primary 
closure; delay)

• Advanced thyroid disease with severe 
iodine intake sensitivity (rare, i.e.: cancer 
patients)

• Myth: Connection to seafood allergy

Iodine Contraindications

Iodine is a Necessary Nutrient
Not to be in Excess

• D0602 – Moderate caries risk

• D0603 – High caries risk

What CDT Code 
Should I Use?

D1355 – Caries preventive medicament application, per tooth.

D9630 – Drugs or medicaments dispensed in the office for home use.

D4381 – Localized delivery of antimicrobial agents via controlled 
release vehicle into diseased crevicular tissue, per tooth.

D1999 – Unspecified preventive procedure – by report.

FLUORIDE MECHANISM
OF ACTION
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• Demineralization Inhibition

Fluorapatite; Fluoridated 
hydroxyapatite

• Remineralization Enhancement

Induces precipitation of calcium and 
phosphate

• Bacterial Metabolism Inhibition

Decreases acid production

Professionally Applied Topical 
Fluoride

• 1.23% APF

• 8% stannous fluoride

• 2% sodium fluoride 

• 5% sodium fluoride varnish (most 
appropriate for prevention of ECC due to 
age and cooperation level of patient)

• 38% Silver Diamine Fluoride

PATIENT SELECTION

All patients with active caries
High-risk patients
– Hypoplastic enamel
– White spot lesions
– Non-fluoridated community water
– Low income socioeconomic status
– Medications (dryness or sucrose-based)
– Institutionalized 
– Special needs

Children (post-eruption maturation)

ADA RECOMMENDED TOPICAL 
FLUORIDES FOR CARIES 

PREVENTION
2% Sodium Fluoride

8% Stannous Fluoride

1.23% Acidulated 
Phosphate Fluoride (APF)

2% NaF, 8% SnF2 and 1.23% APF
are all effective in caries inhibition
(approximately 1/3 reduction).

One Minute

vs.

Four Minutes
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FLUOROSIS PREVENTION

• Pea size dentifrice for children

• Minimize professional topical gels to 
children age 6 and under

• Suction during professional fluoride

• Topical fluoride foam

PROPHYLAXIS VS. NO PROPHYLAXIS

Group I:  Prophy & APF Gel Tray

Group II:  Supervised Self Brush & APF Gel Tray

Group III:  APF Gel Tray (No Prophy)

Ripa et. al, 1982

Baseline DMFS 2Year
DMFS

Group I 4.04 2.12

Group II 4.14 1.87

Group III 4.22 2.02       

Mean age 11 years; 50% males, 50% females

No differences between groups (p  0.05)
No difference between newly erupted teeth and
already erupted teeth

Foam vs. Gel

FLUORIDE
VARNISH

• 5% Sodium Fluoride - Duraphat 
(Colgate), Duraflor (Medicom), 
CavityShield (3M ESPE), Vanish (3M 
ESPE) (pinenut carrier), 

►0.7% Silane Fluoride Fluor Protector 
(Ivoclar)

►2.5% Sodium Fluoride - FluoriMax 
(Elevate) 
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SAFETY

• 5% NaF = 50,000 ppm NaF

• Ekstrand et. al found negligible

F- levels in blood and urine

• 0.5 ml/application (<6mg F-)

Technique

• Remove gross plaque (toothbrush)

• Paint on teeth (mild saliva contamination is 
alright)

• Discuss discoloration for 24 to 48 hours

Silver Diamine Fluoride (SDF)

• FDA reclassified (2014) SDF as an 
acceptable topical fluoride to be marketed 
and professionally applied in the USA.

• SDF, similar to action of silver nitrate, 
inhibits caries progression.

• We have known this for years but 
discoloration has been the primary reason 
for not gaining popularity.

• CDT Code: D1354

Advantage Arrest RIVA STAR

Silver Diamine Fluoride 38%
Tinted Advantage Arrest
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38% SDF Composition

• 25% (weight/volume) silver

• 5.0% (weight/volume) fluoride

• pH 10 (Advantage Arrest); pH 13 
(Riva Star)

Advantage Arrest

• FDA cleared as a dentinal hypersensitivity treatment 
(similar to fluoride varnishes)
• For use in adults over the age of 21.
• Increases Dentinal Hardness
• Painless, Blocks dentinal tubules

• 50+ years of use in Japan, China, India, New 
Zealand, Australia and many others as Caries 
Arresting Agent

• Quick, Affordable for Patients, and Cost Effective 
for the Clinic

How it works
• Forms silver-protein conjugates in decayed surfaces

• Increases resistance to acid dissolution and enzymatic digestion.11

• Hydroxyapatite and fluoroapatite form on the exposed organic matrix, 
along with the presence of silver chloride and metallic silver.5

• Increases in mineral density and hardness while the lesion depth 
decreases.5

• Inhibits the proteins that break down the exposed dentin organic matrix: 
matrix metalloproteinases;11 cathepsins;12 and bacterial collagenases.5

• Silver ions act directly against bacteria in lesions by breaking 
membranes, denaturing proteins, and inhibiting DNA replication.13,14

• Ionic silver deactivates nearly any macromolecule.

• Silver diamine fluoride outperforms other anti-caries medicaments in 
killing cariogenic bacteria in dentinal tubules.15

• Silver and fluoride ions penetrate ~25 microns into enamel,16 and 50-200 
microns into dentin.17 Fluoride promotes remineralization, and silver is 
available for antimicrobial action upon release by re-acidification.18

Indications

• - Extensive caries risk ( severe early 
childhood caries or xerostomia). 

• - Treatment challenged by behavioral or 
medical management. 

• - Patients with carious lesions that may not 
all be treated in one visit.

• - Difficult to treat dental carious lesions.

Randomized Clinical Trial on Effectiveness of Silver Diamine Fluoride 
and Glass Ionomer  in Arresting Dentine Caries in Preschool children  

(J Dent 40:962-967, 2012)

• 212 children (age 3 to 4 yrs.) with dentinal caries 
randomized to three groups (annual application of 
SDF; bi-annual application of SDF; GIC)

• 85% returned at 2 yrs.  No significant difference 
between SDF applied once annually and GIC 
placed (p<0.05).  SDF placed twice per year had 
2.98 times the chance of arresting caries 
(p=0.007).
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Application Process

• - Remove debris from teeth

• - Dry as well as possible

• - Apply 38% SDF for 1 minute with a 
microbrush

• - Remove excess

• - Instruct not to eat/drink for one hour

Silver Diamine 
Fluoride Stains

Potassium Iodide 
Lessens Staining

Caries Removal Prior to 38% SDF 
Application

• - No significant difference if caries was 
removed prior to 38% SDF application 
compared to caries not being removed prior 
to 38% SDF.

• - 38% SDF was significantly better than 5% 
NaF varnish applied every 3 months.

Chu et. al. (2002) J Dent Res
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Disadvantages 

• - Metallic taste

• - Irritation of gingival and mucosal 
surfaces

• - Black staining of tooth structure

Safety

• - Lethal dose (by oral administration) 
520mg/kg

• - One drop of 38% SDF = 25 µl 
• - 400 – fold safety margin

SDF Application for Caries Arrest

•CDT D1354

SDF Application

• CDT D1355 - Caries 
Preventive Medicament 
Application per tooth

(Effective January 1, 2021) Initial enamel lesion in water imbibition 
under 5x magnification
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Enamel lesion after application of SDF 
and storage in artificial saliva for 30 days. 

FLUORIDE
RINSES

FLUORIDE RINSES

NaF      0.20%     Weekly (Rx)      36.6% red.

NaF      0.05%      Daily (OTC)      37.5% red.

FLUORIDE GELS
SnF2 0.4%             (Gel-Kam)

NaF            1.1%             (Prevident)

SnF2 Gel vs. NaF Gel
1.1% NaF = 5000 ppm F-

0.4 % SnF2 = 1000 ppm F-

Taste
Stain
Shelf Life

Vanish XT Extended Contact 
Varnish (3M ESPE/OMNI)

• Desensitization of exposed root surfaces

• Protective coating for caries risk areas

• Short-term sealant for erupting molars 
where a high degree of moisture tolerance is 
needed

• Releases fluoride, calcium, phosphate

• Tooth- colored
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Week 6 Dry

Week 6 Wet

CPP-ACP
• CPP-ACP (casein phosphopeptide-amorphous 

calcium phosphate): calcium and phosphate 
ions are stabilized into nanoclusters by CPP

• Marketed in the U.S. as MI Paste and MI Paste 
Plus (900 ppm F) by GC America

• Demonstrated demineralization inhibition and 
enhancement of remineralization in vitro and 
in situ

• CPP-ACP clinical trials:                                    -
increase in calcium and phosphate levels in 
supragingival plaque (mouth rinse)                  -
gum inhibits proximal caries progression and  
enhances remineralization compared to placebo 
(radiographic assessment)                               -
CCP-ACP more effective at remineralizing post-
orthodontic white spot lesions than fluoride mouth 
rinse in RCT     

• Most studies out of Australia using gum   

• Quality of existing studies indicate fair level of 
evidence;  well-controlled RCT are necessary

Effect of CPP-ACP Paste on Dental Caries in 
Primary Teeth: A Randomized Trial, J Dent 
Res 91:847-852, 2012.

One year double blind, placebo controlled 
(n=146) RCT of high-risk 2.5 to 3.5 year old 
children (n=150 received daily 10% CPP-
ACP) from Thailand.  

No significant difference (ICDAS).

Remineralizing Efficacy of a CPP-ACP Cream on Enamel Caries 
Lesions in situ.  Caries Res; 49:56-62, 2015 

• Double-blind, randomized, cross-over in situ study

• 13 participants

• Three 4 week experimental legs with patients wearing intra-oral 
mandibular appliances with 8 pre-demineralized enamel specimens

• Legs:  (1) application of CPP-ACP cream (GC) after the use of 
fluoride dentifrice twice daily, (2) fluoridated dentifrice twice daily, 
(3) non-fluoridated dentifrice twice daily.

• Conclusion:  The fluoridated dentifrice induced significantly higher 
mineral gain compared to the non-fluoridated dentifrice and the CPP-
ACP cream applied after brushing with a fluoridated dentifrice.
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Early Caries Diagnosis

• Visual Examination (white spot lesion)

• DiagnoDent

• QLF (Quantitative Light Fluorescence)

Inspector (Inspektor Research Systems) 

Canary System (Quantum Dental      
Technologies)

iTero-5D  (Align Technology)

Intra-Oral QLF System

Light system

Camera

Computer image

(Inspektor Unit Utilized)

Demineralization -newly erupted molar (Patient was being 
seen for a recall appointment)
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Visual Exam- Is Caries 
Present?

PILOT PROJECT

- Pilot QLF clinically

- QLF potential for early caries detection

-Preliminary data to design definitive
randomized clinical trial

PILOT PROJECT

-150 children (9-12 years)

-Examine all teeth at baseline 3,6,9,12 mo.

-Obtain exfoliated teeth for “gold standard”
validation

VALIDATION TECHNIQUES

(100 exfoliated teeth)

-University of Iowa (polarized light
microscopy)

-Indiana University (confocal microscopy)

-Academia Dental Center, Amsterdam 
(microradiography)

-Glasgow Dental School, Scotland
(microradiography)

-Karolinska Institute, Sweden (QLF)

PILOT PROJECT RESULTS

-QLF clinical use was validated with
“gold standards”

-QLF detects approximately 10 times
more demineralized areas than can
be detected by conventional clinical
examination

-QLF can measure lesion progression
and regression
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Demineralization Baseline Remineralization

PROGRAM  PROJECT

NIDCR – supported ($5,500,000)

Phase I – Validation of Diagnostic Technique

DIAGNOSTIC TECHNIQUES 
EVALUATED

-Visual examination

-Quantitative light fluorescence (QLF)

-Infrared laser fluorescence (IR)

-Fiber optic transillumination (FOTI)

-Digital imaging fiberoptic transillumination
(DIFOTI)

STUDY POPULATION
PRIMARY CARIES

-119 children (8-12 years of age)
-Deciduous molars examined every
six months until natural exfoliation

-Exfoliated teeth retrieved (188)
-Final diagnostic evaluation
-Teeth sectioned at predetermined
sites

- (1,380 sections)
-PLM validation

RESULTS

-Sensitivity and specificity of
diagnostic techniques were affected
by lesion depth-greater the depth the
better the diagnosis

-PLM detected lesions found
diagnostic technique accuracy
(validation) by decreasing sensitivity
to be: QLF > VE > FOTI > DIFOTI
> IR
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• Baseline -Image

One year recall –No caries

STUDY POPULATION
SECONDARY CARIES

• - 200 children (8-12 years of age)

• - Class I and Class II restorations on primary molars

• - Examined every 6 months until natural exfoliation

• - Exfoliated teeth retrieved (84)

• - Teeth sectioned at predetermined sites 

• - PLM Validation

Baseline Image

Eighteen months recall – No clinical caries, QLF caries

Results

- Early Lesions (less than 100 microns)

• QLF demonstrates best success with 
more than 4 times the reliability to laser 
fluorescence and visual examination.

- Late Lesions (approaching dentin)

• All examination techniques perform well.
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Baseline
One year recall (*Clinically – no caries visible)

Baseline
One year recall (Clinically caries visible)

EARLY CARIES DETECTION
How Will Dentistry Change?

-Lesions detected 1-2 years earlier than present visual
technique (<50 microns depth)

-Early intervention techniques to remineralize or arrest
lesion

-Monitor lesions over time

-Early diagnosis associates to “Risk Assessment”

-(Inspektor-Inspektor Dental Care; Canary-Quantum
Dental Diagnostics; iTero Element 5D Scanner-Align
Technology)

Glass Ionomer Sealant
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24 Month Clinical Evaluation of Fissure Sealants 
on Partially Erupted Permanent First Molars; 
JADA, February, 2012 (Antonson et al)

-39 patients (age 5-9); 69.2% at  24 months

-Split mouth design

-Delton-40.7% and Triage-44.4% retention (No 
significant difference p<0.05)

-No caries detected in Triage failures, but noted in 
Delton failures

RESIN-BASED SEALANTS
The dental literature supports:
1. Bonded resin sealants, placed by appropriately trained dental

personnel, are safe, effective, and underused in preventing pit
and fissure caries on at-risk surfaces. Effectiveness is
increased with good technique, appropriate follow-up and
resealing as necessary.

2. Sealants are effective in high caries-risk children but
information on the magnitude of the benefit of sealing in
other conditions is scarce. The relative effectiveness of
different types of sealants has yet to be established.

3. Sealant benefit is increased by placement on surfaces judged
to be at high risk or surfaces that already exhibit incipient
carious lesions. Placing sealant over minimal enamel caries
has been shown to be effective at inhibiting lesion progression.
Appropriate follow-up care, as with all dental treatment, is
recommended.

4. Presently, the best evaluation of risk is done by an
experienced clinician using indicators of tooth
morphology, clinical diagnostics, caries history, fluoride
history, dental care history and present oral hygiene.

5. Caries risk and, therefore, potential sealant benefit, may
exist in any tooth with a pit or fissure at any age,
including primary teeth of children and permanent teeth
of children and adults.
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6. A low-viscosity, hydrophilic material bonding layer as
part of or under the actual sealant has been shown to
enhance the long-term retention and effectiveness.

7. Glass ionomer materials can be used as transitional
sealants, and may prove to be effective as longer-term
pit and fissure sealants.

8. The profession must be alert to new, effective methods
for preventing pit and fissure caries, including changes
in dental materials or technology, and improvements
in caries risk assessment.

Is There a Need for 
Dental Sealants?

LEWIS AND HARGREAVES (1975)
Investigated occlusal caries in permanent first molars in a

four year longitudinal study of 142 five year old children

(F < 0.1 ppm).

Age % of 1st Permanent Molars Carious

6 64

7                                          80

8                                          93

TABLE 10-3. CLINICAL STUDIES OF 
Bis-GMA SEALANTS

Study Time

Sealant

Retained*

Caries

Reduction

Mos % %

Royhourse40 36 29

Buonocore9 24 87 99

Rock38 24 80 99

Horowitz et al.22 24 73 67

Courley19 24 78 57

Merrill et al.33 15 55

Going et al.18 24 69 55

Meurman and Heiminen 36 80 88
* Completely present, data for permanent teeth

5-Year Study; Fluoridated 
Community

- Sound Surfaces

Non-sealed – 13% caries

Sealed – 8% caries

- Incipient or Questionable Surfaces

Non-sealed – 52% caries

Sealed – 11% caries

(Heller et al, J Publ Health Dent, 1995)

Mertz-Fairhurst et al. (ASDC J Dent Child, 
1995) “Cariostatic and Ultraconservative 
Sealed Restorations:  Nine-Year Results 
Among Children and Adults”

vs.
Weerheijm et al. (ASDC J Dent Child, 
1992) “Sealing of Occlusal Hidden Caries 
Lesions:  An Alternative for Curative Treatment?”
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Acid Etch vs. Air Abrasion

• Kanellis et al., 2000  (J Pub Health Dent)

• Berry and Ward, 1995 (Quintessence Int)

15-Year Single Sealant 
Application Recall

(Simonsen, JADA 122:34-42, 1991) 

Retention of White Sealant by 
Surface on Permanent First Molars

5 Years 10 Years 15 Years

Complete Retention 82%   (173) 56.7%  (131) 27.6%  (53)

Partial Retention 10.9%  (23) 20.8%  (48) 35.4%  (68)

Missing 0.5%   (1) 6.9%  (16) 10.9%  (21)

Restored/carious 6.6%  (14) 15.6%  (36) 26%   (50)

Total 100%  (211) 100%  (231) 100%  (192)

Sound vs. Carious or Restored 
Surfaces

on Permanent First Molars at 15 Years

Group with
Sealant

Group without
Sealant

Sound surfaces 68.8%   (88) 17.2%    (22)

Carious or
restored surfaces

31.3%   (40) 82.8%  (106)

Total surfaces 100%  (128) 100%  (128)

Matched pair analysis (n = 128 surfaces, 16 subject pairs)

SEALANTS

1. Filled versus Unfilled 

2. Detrimental Effects (Bisphenol A)?

3. Fluoridated Sealants

4. Primers Prior to Sealant Placement

(1) 50% uncured bisphenol A leaches within

3 hours (Ferracane, 1990).

(2) Saliva dose not equal to blood dose.

(3) Estrogenic effects in breast cancer cells, 

not normal cell culture.
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Bisphenol A
90-931 µg/30 ml saliva 

Environmental Health Perspectives
March, 1996

FLUORIDE RELEASING 
SEALANTS

 Glass Ionomer

 Fluoridated Resin

Lesion Initiation (Mean ± S.D.)

 Control Sealant 138 ± 18µm

 Fluoride Sealant 109 ± 21µm

 GIC 83 ± 12µm

(Hicks & Flaitz, Am J Dent, 1992)

Bonding Agent Prior to 
Sealant Placement

• Hitt and Feigal, 1992  (Pediatr Dent)

• Feigal et al., 1993  (JADA)

• Feigal et al., 2000  (J Dent Res)

PRIME & BOND 2.1
(Caulk/Dentsply)
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Clinpro Sealant (3M ESPE)

Helioseal Clear Chroma 
(Ivoclar)

Self-etching Sealants and 
Hydrophilic Sealants

Acid Etch vs. Air Abrasion

• Kanellis et al., 2000  (J Pub Health Dent)

• Berry and Ward, 1995 (Quintessence Int)

ICON (DMG)

• Penetrating (enamel subsurface) resin

• Etch with hydrochloric acid first to make 
surface more easy to penetrate

• Smooth surfaces (facial and proximal)

• Not radiopaque
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Randomized Controlled Clinical Trial on Proximal Caries 
Infiltration:  Three-Year Follow-Up;  Caries Research 2012;  46: 

544-548.

- 22 Adults with proximal lesions (radiographically in the inner 
half of enamel to outer third of dentin) with a total of 29 lesion 

pairs in a split mouth research design.

- ICON or nothing (control) on each pair of lesions.

- After 3 years, radiographically, 4% of the infiltrated ICON 
lesions progressed and 42% of the control lesions progressed 

being significantly different (p< 0.002).

Infiltrating/Sealing Proximal Caries Lesions:  A 3-
year Randomized Clinical Trial; J Dent Res 2012; 

9:288-292.

- 39 Adults with 3 proximal lesions (outer third of 
dentin progression).

- One received ICON, one received sealant and one 
was a control.

- At three years, radiographically there was no 
significant difference (p<0.05) between ICON and 

sealant, however, both ICON and sealant were 
significantly better than the placebo.

THANK YOU!!
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