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www.kidsteethandbraces.com

Community - AZDA’s Women in Dentistry Advocacy – AHCCCS Subcommittee 

USC – AYUDA/Rotary International Dental Clinics; Southern California, Mexico, Belize, Costa Rica
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Disclaimer;

▪ I am a clinician and forever student
▪ Science is ever-evolving

Key Life Events That Changed the 
Way I Practice

 My own Daughter having surgery at 9 months 

 A medical emergency with an IV sedation patient in my practice

 My clinical observations that more aggressive interventions did not equate to health

What could I do DIFFERENTLY?
What could I do BETTER?
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Paradigm Shift

We can’t drill our way out 
of a bacterial disease.

 The human body is 90% bacteria (or more??)

 Caries is a process that can NOT be prevented by a dentist alone     
( i.e. the patient/parent must take an active roll; healthy dietary 
habits, oral hygiene, daily fluoride use, etc.)

 Fillings and crowns are not cures for caries

 Traditional restorative dentistry does not address the bacteria or 
behavior, it merely treats the symptoms of the disease

 OR/GA pediatric dentistry has relapse rates between 20-80%      
(Almeida, Ped Dent 2000, Worthen, J Dent Child 2000)

Are We Ready to Move from Operative to Non-
Operative/Preventive Treatment of Dental Caries in 
Clinical Practice?

 “The evidence that caries is an initially reversible, chronic disease 
with a known multi-factorial aetiology is being appreciated more 
widely.  The caries process should be managed over time in an 
individualized way for each patient.  Very few individuals can be 
considered to be truly ‘caries free’ when initial lesions as well as 
more advanced dentine lesions are considered.  It is now very 
clear that, by itself, restorative treatment of the disease does not 
‘cure’ caries.  The caries process needs to be managed, in 
partnership with patients, over the changing challenges of a 
lifetime.”

- N.B. Pitts, Caries Research

2004;38:294-304
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Evidence of Effectiveness of Current Therapies to Prevent and 
Treat Early Childhood Caries.
Review article Twetman S, et al. Pediatr Dent. 2015,
May-Jun;37(3):246-53.

“There is lack of substantial evidence to 
suggest that restorative treatment leads to 
acceptable long-term clinical outcomes.”

“There is certainly a need to go beyond the 
drill-and-fill dentistry and integrate other 
concepts of disease management to ensure 
long-term success.”

“It is now known that surgical intervention of 
dental caries alone does not stop the 
disease process. Additionally, many lesions 
do not progress, and tooth restorations have 
a finite longevity.  Therefore, modern 
management of dental caries should be 
more conservative.”

AAPD GUIDELINE  ON CARIES-RISK ASSESSMENT AND 

MANAGEMENT FOR INFANTS, CHILDREN, AND ADOLESCENTS

The Oral Microbiome – An Update for Oral 
Healthcare Professionals
Kilian et al. British Dental Journal 2016

• Dysbiosis – a disturbance of the normal microbiome 
population

• “It is now an accepted concept that the bacteria 
historically considered as oral “pathogens” can be found 
in low numbers at healthy sites, and oral disease occurs as 
a consequence of a deleterious change to the natural 
balance of the microbiota rather than as a result of 
exogenous “infection.”

• “Our current understanding of this rapidly evolving 
scientific field supports the notion that clinical practice 
needs to shift from its historical focus on management of 
caries and periodontitis by elimination of the micobiota, to 
a new focus on proactive management of oral health 
through an ecological approach to the holobiont.”  

• ► The Ecologic Plaque Hypothesis
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What have our current approaches to caries prevention 
and surgical management accomplished?

 The Healthy People initiative reports that, from 1990 to 2010, the 
percentage of children with untreated decay remained virtually 
unchanged at almost 30%

 In underserved, rural, and minority populations, the percentage is 
significantly higher at almost 50%

 During the same period, yearly governmental dental expenditures 
for children increased from $1 billion to $7 billion.

 Spending is expected to reach $15 billion by 2020. 

 “This data indicates that oral health is not improving in concert with 
spending.” Niederman, NYU

 Dye, B A and G Thornton-Evans. 2010. “Trends in Oral Health by Poverty Status as Measured by Healthy 
People 2010 Objectives.” Public Health 125 (6): 817–30.

 CMS (Centers for Medicare and Medicaid Services). 2011b. “National Health Expenditure Projections 2011–
2021.” U.S. Department of Health and Human Services, Washington, DC

Adoption of 
Minimal 

Interventions

Patient 
Awareness 

and 
Demand

Organized 
Dentistry 

and 
Academia

The 
Economics

The 

Evidence
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The Evidence

Silver Diamine Fluoride Ag(NH3)2F
 25% Silver            – antimicrobial

 8%   Ammonia   – solvent

 5%   Fluoride       – remineralization

 SDF is the synergy of silver and fluoride, they are better in 
combination than individually

 Actions

1. Arrests dental caries

2. Prevents dental caries

3. Decreases dentinal hypersensitivity

Mechanisms of Action
 Occludes dentinal tubules

 Increases mineral density and hardness 

 Produces 

 Fluorohydroxyapatite 

 Silver-protein conjugates

 Silver phosphate 

 Antimicrobial 

 Inhibits biofilm adhesion

 Denatures proteins

 Breaks cell walls

 Inhibits DNA replication

 Penetrates tooth structure

 Enamel: ~25 microns

 Dentin: 200-300 microns

Imaging courtesy of Dr. Jeremy Horst
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An Abundance of Evidence
 12 randomized clinical trials

 >4,000 children treated globally under a variety of conditions

 Rosenblatt A, Stamford TCM, Niderman R. Silver Diamine Fluoride: A Caries 
“Silver-Fluoride Bullet.” J Dent Res 2009;88(2)116-125

 Horst J, Ellenikiotis H, Milgrom P. UCSF Protocol for Caries Arrest Using Silver 
Diamine Fluoride: Rationale, Indications and Consent. J Calif Dent Assoc
2016;44(1):17-28

 Crystal Y, Niederman R. Silver Diamine Fluoride Treatment Considerations in 
Children’s Caries Management. Pediatr Dent 2016;38(7)466-471

 Chibinski A et al. Silver Diamine Fluoride Has Efficacy in Controlling Caries 
Progression in Primary Teeth: A Systemic Review and Meta-Analysis. Caries Res 
2017;51:527-541

 Contreras V et al. Effectiveness of Silver Diamine Fluoride in Caries Prevention 
and Arrest: A Systemic Literature Review
Gen Dent 2017 May-Jun;65(3):22-29

Horst J, Ellenikiotis H, Milgrom P. UCSF Protocol for Caries Arrest 
Using Silver Diamine Fluoride: Rationale, Indications and 
Consent. J Calif Dent Assoc 2016;44(1):17-28.

Crystal Y, Niederman R. Silver Diamine Fluoride Treatment 
Considerations in Children’s Caries Management. Pediatr
Dent 2016;38(7)466-471. 
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Chibinski A et al. Silver Diamine Fluoride Has Efficacy in 
Controlling Caries Progression in Primary Teeth: A Systemic 
Review and Meta-Analysis. Caries Res 2017;51:527-541

 The use of SDF is 89% more effective in 
controlling/arresting caries than other 
treatments or placebos

 The quality of evidence was graded 
as high

Contreras V et al. Effectiveness of Silver Diamine Fluoride in 
Caries Prevention and Arrest: A Systemic Literature Review
Gen Dent 2017 May-Jun;65(3):22-29

 Screened 821 publications in English from 2005-
2016 on clinical studies using SDF

 “A systematic review of 7 studies indicated that 
SDF, at concentrations of 30% and 38%, is more 
effective than other preventive management 
strategies for arresting dentinal caries in the 
primary dentition.”

 “30% and 38% concentrations of SDF show 
potential as a caries preventive treatment in 
primary teeth and permanent first molars.”

Key points
 SDF is safe and effective

 SDF is more effective than fluoride varnish

 SDF is more effective than Interim Therapeutic Restoration (ITR)

 SDF is most effective when applied twice a year

 SDF arrests 80% of lesions 

 SDF satisfies the “Triple Aim of Care”

 Increases access

 Improves health

 Reduces cost
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Organized Dentistry and Academia

Challenge:
 SDF was not part of the vast  majority of practicing dentist’s 

education 

 2015 survey of pediatric dental residency program finds only 
25% using SDF, while 100% used varnish.  

 This number increased to 55% in a 2017 survey of dental schools 
– yet 58% of respondents could not confirm if they had a 
protocol in place.

 2018 dental school survey; 67.7% report SDF as part of curricula, 
Only 18 respondents were able to confirm an existing protocol.

 “These findings suggest that, with the use of SDF increasing 
rapidly in the US and its adoption in most dental schools, there is 
a need for a development of standardized evidence-based 
protocols.” (Ngoc et al JDE 2018)

 Many dentists have still never even heard of it

 Many who purchased the product still have no clue how to 
actually use it

 Decreased ADA and AAPD membership, i.e. less access to 
journal publications (if anyone was even reading them in the 
first place)

AAPD policy statement & guideline
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Key points from the new AAPD 
reference manual;
 The AAPD “Supports the use of SDF as part of an ongoing caries management 

plan with the aim of optimizing individualized patient care consistent with the 
goals of a dental home”

 The AAPD “Supports third party reimbursement for fees associated with SDF”

 The AAPD supports the “off label” use of SDF to treat caries in children

 “Recently, the Food and Drug Administration approved SDF as 
a device for reducing tooth sensitivity, and off label use for 
arresting caries is now permissible and appropriate for patients”

 This point is irrelevant in Canada – Health Canada already 
recognizes SDF as a caries treatment!

CDA Journal Special Issue 
January and February 2018

Controlling caries in exposed 
root surfaces with silver diamine 
fluoride: A systematic review 
with meta-analysis

 "Yearly 38% SDF applications to 
exposed root surfaces of older 
adults are a simple, inexpensive, 
and effective way of preventing 
caries initiation and progression." 

 Oliveira JADA August 2018
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ADA Clinical Practice Guideline on the Use of 
Nonsurgical (Nonrestorative) Treatments for 
Caries Management
 Council on Clinical Affairs, Chair Dr. Rebecca Slayton

 Available at ADA.org/caries

 “For patients with cavitated coronal (all surfaces) lesions

 Recommendation 1: To arrest advanced/cavitated caries 
lesions on any coronal surface on primary teeth, the 
expert panel recommends clinicians use 38% silver 
diamine fluoride solution (twice a year) versus 5% sodium 
fluoride varnish (once a week for 3 weeks) (Moderate 
quality evidence, Strong recommendation). 

 Recommendation 2: To arrest advanced/cavitated caries 
lesions on any coronal surface on permanent teeth, the 
expert panel suggests clinicians use 38% silver diamine 
fluoride solution (twice a year) versus 5% sodium fluoride 
varnish (once a week for 3 weeks ) (Low quality evidence, 
Conditional recommendation)”
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Caries management for the modern age: 
Improving practice one guideline at a time

Margherita Fontana JADA November 2018

 “Although extensive efforts have been made to teach and 
perform caries management under a minimally invasive (that 
is, noninvasive and microinvasive) approach that emphasizes 
clinical and public health preventive services, the “drill and fill” 
approach may still remain predominant in some settings, 
neglecting to fully address the underlying disease 
process. Over the years, experts in the field of cariology
conceptualized that caries acts as a recurrent disease cycle 
that involves varied states of demineralization and 
remineralization over a patient’s life span. This concept is the 
crux of modern-day caries management: a patient-centered, 
risk-based philosophy that prioritizes prevention, early 
detection, and noninvasive and microinvasive treatments.”

Timing and scope of each chapter for the ADA
clinical practice guideline series on caries management

Public Awareness and Demand
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 2016 - A Cavity-Fighting Liquid Helps Kids Avoid 
Dentists’ Drills

 >70,000 views of Dr. Jeremy’s Horst’s UCSF Protocol, 
with largest spikes coinciding with this article’s 
publication

 The SDF secret is out… and patients and parents 
want it!

PBS News Hour 2018

August 24,  2017

40

41

42



4/25/2019

15

Daisy Lynn, 14 months Marvelena, 3 Amber, 4 Mykel, 4

When the treatments become riskier than the disease itself, 
We must reexamine our approach

Daleyza, 3

Online reaction = “I’m not taking my baby to the dentist”

Zion, 2

Time for reflection and 
introspection

what could we do 
DIFFERENTLY?
What could we do BETTER?
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Why not SDF + SMART?

Top 5 Misconceptions:
1. It’s going to run you out of business

2. Patients will reject it due to poor aesthetics

3. It’s only for children

4. Patients will not get treatment completed

5. You can’t bond to it

1. I still run a 7 figure producing practice

2. Many parents choose SDF

3. People of all ages can benefit from SDF

4. Silver diamine fluoride IS treatment, especially when you 
combine forces with glass ionomer cement, i.e. SMART

5. You CAN bond to SDF
No difference in microtensile bond strength of composite 
to SDF treated dentin in primary and permanent teeth 
(Quock, et al Op Dent 2012;37(6)610-616, Wu, et al Pediatr
Dent 2016;38(2):148-153)

“Silver diamine fluoride does not adversely affect the bond 
strength between glass ionomer cement and carious 
primary dentin in vitro.” (Puwanawiroj A et al Ped Dent 2018)

*** “There is an improvement in the retention properties of 
a fissure sealant applied after treatment with silver diamine 
fluoride” (Perez-Hernandez et al European Archives of Paediatric
Dentistry 2018 doi.org/10.1007/s40368-018-0374-4)
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My Personal Stance;
TAKE NOTHING OUT OF YOUR TOOLBOX

 I still do “everything” 

 Sealants, fillings, crowns, extractions, etc.

 I have dramatically reduced the amount of minimal to 
moderate oral conscious sedation cases that I do, I no 
longer offer in office IV sedation, and rarely have the 
need to refer out for GA

 67% reduction in total OCS cases since 2014

 All while maintaining a thriving, 7 figure producing 
private practice

The Economics

Getting the Incentives Right
Niederman et al AJPH 2017

 Despite significant financial, training, and program 
investments, US children’s caries experience and inequities 
continues to increase over the past 20 years

 Dental insurance payment systems are not aligned with the 
current best evidence, exacerbating inequities

 Effective preventive interventions are either (1) consistently 
compensated less than ineffective interventions or (2) not 
compensated at all

 This economic and clinical misalignment may account for 
underuse of effective caries prevention and subsequent 
overuse of restorative care
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What can offering minimal 
interventions do for your practice?

 Patient centered care

 Increased patient retention

 Increased internal marketing

 Improved outcomes

 Reduced stress for dentist and patient

 Increased access to care when you can see a higher volume of patients

 Reduced overhead expenses

 Reduced recurrent caries with antimicrobial restoratives

 Reduced individual cost per patient

Minimally invasive treatment options, 
like SDF, are increasing in public 
awareness, popularity, and demand

What does your “menu” look like ?
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Are you In-N-Out ?

Or are you the deli ?

Which dentist is more 
productive ?

 Dentist A sees a 4 year old new patient with occlusal caries on their primary second molars 
(#A,J,K,T).  Treatment plans occlusal resin composites and IV sedation.

 1 hour is blocked out exclusively for this patient (if not longer)

 Anesthesia fees go to the anesthesiologist

 Now let’s imagine the patient decides to no show or violate NPO, or gets sick the morning of and 
same-day cancels… Talk about a waste of time and money!

 Dentist B applies SDF to #A,J,K,T at the exam appointment (D1354 x 4 in addition to any exam 
and hygiene fees also collected with mere minutes of added chair time).  Treatment plans 
EQUIA Forte restorations in 2-4 weeks with no local or sedation

 Normal load of patients are being seen simultaneously for routine care

 Even if this patient no shows, 80% of lesions arrest with one application the dentist is still seeing other 
patients in the practice
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Just add SDF

• Attract new patients

• Better serve the patients you already have

• Increase patient satisfaction

• Improve outcomes

• Improve access to care

• TREAT THE BIOFILMS THAT CONTRIBUTE TO THE DISEASE

Getting started;

 Informed Consent

 Coding and Billing

 Armamentarium

 Basic protocol

 Case Selection

 Treatment Planning

 Sample Cases

 SMART

Informed Consent
UCSF’S consent by Dr. Jeremy Horst’s, available 
in multiple languages;

sites.google.com/site/jeremyahorst/sdfconsents
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Do you need a separate consent 
for SDF?
NO.

 Why do I have a separate consent fro SDF?

1. It’s “new,” and patients + parents are not familiar with it. Prevent the 
telephone game.

2. The new AAPD Policy statement recommends informed consent and 
images of SDF treated teeth.  I feel it’s very important for people to see the 
color change.

3. I added the need for repeat application 2x year for maximum 
effectiveness.

4. I have found informing the parent/patient gets them more excited about 
SDF as a treatment option, increasing patient satisfaction and internal 
referrals. Lots of “why doesn’t my dentist do this?”  “Can I get this?” and “I 
love that you’re on the cutting edge.”

5. Was this scary/awkward at first??  YES!! 

• Adaptation of the 
UCSF form

• Office logo

• Primary teeth

• 2xyear max effect

• Attorney enhanced 
language

• Signature lines for 
parent/minor name

My Consent Form;

Free Download;
kidsteethandbraces.com

Patient and Staff Education

• We hand every patient/parent a copy of 
the New York Times SDF article along with 
our informed consent

• Familiarizes them with the treatment 
and terminology

• Motivates and excites them for the 
treatment

• Improves word of mouth referrals and 
internal marketing

• I recommend having your entire staff read 
and familiarize themselves with SDF

• UCSF Protocol, Informed Consent, and 
New York Times Article

• Parents/patients talk with your staff 
when you’re not there, make sure they 
know what they’re talking about

• Yes, even the folks that answer phones

Free Download;
kidsteethandbraces.com
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D1354 - Coding
 D1354 – INTERIM CARIES ARRESTING MEDICAMENT APPLICATION PER 

TOOTH

 This code is not intended “per application” and that is specified in the new 
CDT 2018

 THIS IS NOT VARNISH – do not swab SDF all over the mouth, it permanently 
stains decay and decalcification, and can stain the margins of restorations

 Think like a sealant, involves careful diagnosis, isolation, and application to 
site specific lesions

 Chart just as you would any other treatment or restoration, by tooth 
and surface 

 SDF does not restore form or function

 Cavitations (holes that trap food) will still benefit from a restoration to 
prevent further break down of the tooth and to improve cleansibility of the 
tooth, without which certain lesions could eventually fracture and/or food 
entrapment would be more likely to lead to lesion reactivation

 Fore example; caries arrested by SDF in a fissured groove, will still be a 
fissured groove that is more difficult to cleanse.  Placing a GIC sealant over 
the arrested caries in the fissured groove would be beneficial for improving 
the cleansibility of the tooth and maintaining arrest of the lesion

Silver and fluoride content and short-term stability of 
38% silver diamine fluoride

Crystal JADA 2019

 "Over 28 days, the product pH is stable, whereas the 
fluoride content tends to increase and the silver 
content tends to decrease." (product tested was 
Advantage Arrest from Elevate Oral Care)

 Some practical clinical tips from this;

 Store the bottle upright in its original box in a cool, dry 
place

 Immediately recap tightly

 Use as soon as dispensed

 If you use the product infrequently, consider unit dose 
ampules vs. bottle

 If you use it frequently (I use it daily) the bottle is less 
expensive per dose (65 US/88 CA cents a dose)

D1354 – Billing

 Few insurances recognize or reimburse this code yet, but as adoption increases, 
hopefully so will reimbursement 

 Some private plans are reimbursing; MetLife, United Concordia, some Aetna plans

 New - Delta Dental recognizes the code nationally, and some individual plans are 
now reimbursing, submit with narrative to help drive future coverage

 Approximately ½ US Medicaid programs

 Most parents/patients are happy to pay out of pocket for this option

 Many are charging similar fee to fluoride, varies greatly

 One drop of Advantage Arrest treats up to 5-6 teeth, one bottle has approx. 250 
drops, roughly 65 cents a dose (88 cents Canadian/unit dose would be higher)

 Riva Star comes in a 10 dose kit, roughly $10/dose
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SDF Chairside Guide Free Download;
kidsteethandbraces.com

Free Download;  kidsteethandbraces.com

Free Download;  kidsteethandbraces.com
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SDF Adoption has been 4-6x faster 
than fluoride varnish

Number of bottles per state %bottles per dentist

Graphs courtesy of Jeremy Horst & Elevate Oral Care

Armamentarium
“The SDF Kit”

 Advantage Arrest 38% SDF

 Disposable dappen dishes

 Microbrushes

 Vaseline

 Q-tips

 Dry-aides/angles

 Cotton rolls

 2x2 gauze

 Superfloss/ GUM Expanding Floss

 Plastic lined patient bib/bracket paper

 Protective glasses

 2.5% FluoriMax Varnish

 Bite block

 Optional; Garmers cotton roll holders, 

scented lip balm, xylitol lollipops, timer
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Basic set up video

Video link available at Kidsteethandbraces.com

Basic Protocol
1. Patient/Clinic protection; safety/sunglasses, plastic lined bib, bracket cover

2. Vaseline over perioral area

Basic Protocol
3. “Toothbrush clean”
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Basic Protocol
4. Isolate with Dri-Aides and cotton rolls

Basic Protocol
5. DRY DRY DRY!!!

Basic Protocol
6. Apply SDF with a microbrush for 1 - 3 minute

 Use a plastic, disposable dappen dish

 Use caution to only get it on the desired tooth/teeth

 Saturate the surface of the lesion and allow to absorb via capillary action
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Basic Protocol
7. Cover with fluoride varnish

 DO NOT RINSE

 could also use Vaseline to help keep saliva away longer

 or cover with GIC for SMART 

Basic Protocol
8. No eating or drinking restrictions 

9. Color change occurs over 24 hours

10. Do not reapply more than once a week

11. Re-evaluate and reapply to cavitations or lesions into dentin in 2-4 weeks, 
incipient lesions in 6 months

*** This can vary considerably, depending which clinical trial you look at, though 
biannual applications are shown to be the most effective (91% arrest, Zhi et al 
2012)

12. Reassess and reapply in 3-6 months depending on the size and location of 
the lesion as well as the patient’s risk level

13. Once a restoration is placed or the lesion is shiny and hard/smooth, stable 
and/or asymptomatic, it is not necessary to keep reapplying the SDF

*** It is important to communicate that this is a treatment, not a cure, and 
proper diet, hygiene, and daily fluoride use will play a critical role in the success 
of this treatment.  Further, if the tooth is non-cleansable and broken down, a 
restoration is favorable when possible

Basic application tutorial

Video link available at Kidsteethandbraces.com
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To cure or not to cure?
 Exposing SDF treated teeth to a curing light is NOT a necessary step

 What happens?

 EVERYTHING the SDF touched will turn black, the soft tissue, the healthy 
enamel, the affected dentin, etc…

 Why?  The curing light causes the silver to precipitate out of solution

 The problem – precipitating the silver out at the surface of the lesion 
will not allow adequate capillary action time for the SDF to penetrate 
deeper into the dentin 

 You will get surface arrest

 You won’t get the nano wires

Image courtesy of Jeremy Horst

 Some state they cure the SDF to “see where it went.” Advantage 
Arrest is now blue, hopefully that takes care of this issue

 If treating same day with a light-cure RMGI or resin, the entire 
restoration will turn gray/dark (there are some pro hacks to avoid this 
which we will review later)

Evaluating The Effectiveness Of Light Cured SDF And Its 
Penetration: An In Vitro Study 

McDonald, 2018 UIC Masters Thesis

 "Practitioners who wanted to ensure that SDF was active developed the 
implied notion that light curing SDF aids with product placement and arrest. 
There is no concrete data that supports such claims.”

 Light curing SDF does not result in activation of silver ions or caries arrest. 

 Silver ions are light sensitive and can become oxidized out of the solution. 

 “Our results showed that there was no significant difference in the 
penetration or percentage of silver ions in our samples because of light 
curing.”

 “SDF is favored for its ease of application and minimal requirement of 
equipment. In pediatric dentistry, an additional 20 secs of light curing per 
SDF treated surface along with 3 minutes of isolation and drying could result 
in additional chair time for an already uncooperative patient."

The curing light dilemma continued...
Where does this confusion stem from?

 “Anecdotal evidence reports that, in clinical settings, the use of a curing 
light after drying seems to improve arrest in posterior areas that are not 
exposed to natural light, as light-cured surfaces immediately turn 
dark. Formal research is needed to investigate if the arrest in these lesions 
is at least as effective and sustainable as the rates reported in the clinical 
trials.“                                                                     

- Crystal Y, et al. Pediatr Dent 2016;38(7)466-471 

 “Light curing will improve surface precipitation and decrease deeper 
penetration. These wires we're seeing that strengthen the weakened 
dentin so much seem to depend on deeper penetration, and staying in 
solution rather than precipitating out… Overall, I'd say to wait as long as 
possible before light curing because it does take time for SDF to 
permeate into dentin… I don't light cure, and highly recommend to 
cover with varnish or Vaseline instead.”                                                                          

– Jeremy Horst
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The curing light dilemma continued…

 "Anterior teeth have higher rates of arrest. This could be due to the 
fact that they are more easily cleansable or that surfaces exposed 
to light may result in more active silver precipitation." Crystal, Y

 In my opinion, the anatomy of teeth and their exposure/ability to 
cleanse + bathe in saliva are key factors in arrest, and has nothing 
to do with light exposure. 

 Dr. Graham Craig's Handbook of Expanded Atraumatic Techniques 
identifies high vs. low risk sites for caries progression based on how 
"open" the lesion is to remineralization from saliva.

Dr. Craig’s book is available at www.dentaloutlook.com.au

Other tips
 DO NOT RINSE

 Think of the SDF like medicine.  Why would you want to rinse off a medicine you just 
applied? 

 SDF needs adequate time for capillary action to allow it to penetrate the dentinal 
tubules

 The UCSF Protocol includes rinsing after SDF application, this was a concession to the 
committee at the time of the protocols approval, and Dr. Jeremy Horst does NOT 
recommend to rinse

 DO NOT BLOW AIR ON THE SDF AFTER IT IS PLACED

 Why would you blow air on a medicine you just applied, pushing the liquid into areas 
you had not intended?  Or worse, evaporating the ammonia so it can’t absorb?  

 The new AAPD guide suggests doing this, however, it is not part of the 4 RCTs cited       
(Chu 2002, Llodra 2005, Zhi 2012, or Yee 2009) and I have recommended removing 
this for the 2018-2019 Reference Manual revision
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Updated package insert

Special Considerations
 Silver allergy – although none reported in the medical literature, often 

confused with nickel allergy

 Mouth sores – coat with Vaseline or avoid

 Can induce a burning sensation if it comes in contact with inflamed tissue, 
gingivitis, even the tongue, due to the ammonia

 Metallic taste - varnish and/or xylitol lollipops help with this 

 Warn the patient/parent about potential for accidental stain. Protect with 
Vaseline, inform will take anywhere form 2 days to 2 weeks for a henna-like 
tattoo mark to disappear

 Will permanently stain active caries

Stain Removal
 Fabrics

 Potassium Iodide

 Napisan

 Surfaces

 Bar Keeper’s Friend

 Mr. Clean Magic Eraser

 Comet

 Skin

 Hydrogen Peroxide

 Salt slurry

 Hair dye remover pads

 Remember – prevention is the best stain remover!

Jeanette MacLean, DDS

88

89

90



4/25/2019

31

TOXICITY
 1 drop of SDF can treat up to 5-6 teeth (this may 

be a stretch depending on the size/location of 
the lesion)
 I regularly treat more than 6 teeth at a time

 1 drop per 10kg body weight, with weekly 
intervals at most, is considered a safe dose
 This takes into account the lethal subcutaneous 

dose (LD50) of 380mg/kg, and gives a five-
hundredfold safety margin – UCSF Protocol

 Fluoride content in 1 drop of SDF is only 2.24mg 
(compared to 11.3mg in 5% varnish)
 Whitford’s probable Toxic Dose for fluoride =             

5mg/kg (or 50mg for a 10kg child)

 1 drop SDF + 5% varnish = 13.54mg fluoride                  
(at most! I rarely use the entire varnish)

 2.5% FluoriMax varnish is available from Elevate 
Oral Care, 0.3mL unit dose contains 3.39mg fluoride

 1 drop SDF + 2.5% varnish = 5.63mg fluoride Pediatr Dent 2016;38(7)466-471 

SDF and varnish can 
be safely applied on 
the same day

2.5% FluoriMax Varnish

 Enamel maxes fluoride 
absorption at 2.5%

(Carey, U of CO, IADR)

 “Consequently it can be 
stated at a reasonable level 
of certainty that if a 
difference in the efficacy of 
the two varnishes exists, it is 
probably minute. Lowering 
the fluoride concentration of 
Duraphat is worth considering 
at least when used in 
children.”

(Seppa et al 1994)
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TOXICITY
 0.05 ml drop of a 38% SDF contains;

 19mg SDF

 4.74mg silver

 2.24mg fluoride

 0.1 ml unit dose ampule of a 38% SDF contains;

 38mg SDF

 9.48mg silver

 4.48mg fluoride

 Short term serum pharmacokinetics of diamine silver fluoride after oral application 

“Fluoride exposure was below the U.S. Environmental Protection Agency (EPA) oral reference 
dose.  Silver exposure exceeded the EPA oral reference dose for cumulative daily exposure over 
a lifetime, but for occasional use (typically biannual application) was well below the 
concentrations associated with toxicity.”

(Vasquez et al BMC Oral Health 2012, 12:60 http://biomedcentral.com/1472-6831/12/60)

Pharmacokinetics of 38% topical silver diamine 
fluoride in healthy adult volunteers

Lin et al JADA March 2019

 "The low dosage applied topically and the frequency of 
treatment mitigate concerns about risks. It is important, 
nevertheless, to understand the disposition of silver and fluoride 
after SDF application in both adults and children. It would be 
challenging ethically and practically to conduct a 
pharmacokinetic study in children because of the intensive and 
long duration of blood sampling required to monitor silver 
concentrations.“

 "After application of SDF in healthy adult volunteers, the 
circulating levels of silver peaked at 3 hours and slowly declined in 
24 hours in most participants, although some participants had a 
delayed peak serum silver concentration that was observed from 
6 through 24 hours. The average half-life of silver was 
approximately 2 days.“

 "Results from our study support the continued development of 
topical SDF as a safe and efficacious treatment.” 

 “SDF was well tolerated in this study, and no adverse events 
related to SDF were reported."

Potassium Iodide
 Some report it minimizes stain, but the results may be minimal at best 

and not long term  

 Potential to minimize the long lasting antimicrobial effects of the silver

 This is why I don’t bother with KI

 There are products that offer the KI such as Riva Star from Australia

“In this zone of inhibition sample I 
compared #1 Saforide, #2 SDF made by 
Graham Craig, #3 Riva SDF by its self and 
#4 Riva SDF followed by their KI treatment. 
Note the diminished ZOI in #4. I suspect 
that the free Ag bound to I to form AgI
and reduced the bioavailability of free Ag 
ion to interact with the bacteria. One 
reason I am not a fan of the Riva product. 
There are others.” – S. Duffin
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Riva Star
 Dr. Graham Craig

 “It was originally designed for one use and one use 
only.  That is on vital, asymptomatic permanent 
posterior teeth where some caries is to be left to avoid 
a pulp exposure. If used incorrectly, or in other 
situations, staining can occur.”

 Must be used with immediate placement of a glass 
ionomer restoration or base

 When used alone or for minimally invasive treatments, 
such as with primary teeth or elderly root caries, 
staining will inevitably occur

 For more information; YouTube, Dental Outlook, Riva 
Star Use and Abuse

97

98

99



4/25/2019

34

Zhao et al 2017

“SDF + KI treatment inhibited 
development of secondary caries on 
GIC restorations, but was not as 
effective as SDF treatment alone. 
Moreover, SDF + KI treatment caused 
a perceptible staining at the
restoration margin, but the intensity 
was less than that with purely SDF 
treatment”

Effect of Silver Diamine Fluoride and 
Potassium Iodide Treatment on 
Secondary Caries Prevention and Tooth 
Discolouration in Cervical Glass Ionomer
Cement Restoration

Randomized clinical trial on arresting dental root caries 
through silver diammine fluoride applications in community-
dwelling elders

Li R, Lo ECM, Liu BY, Wong MCM, Chu, C.H. 
Journal of Dentistry 2016

 “Application of SDF solution, with or without 
application of KI afterwards, is effective in 
arresting root caries among elders in a water 
fluoridated area. In the long term, blackening of 
arrested root caries is not reduced by immediate 
application of KI after the application of SDF.”

Clinical images from Geoff Knight

Most recent SDI banner ad
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Case Selection – 0.5-1mm of sound dentin
UCSF identifies key candidates;

1. High risk for caries

 Salivary dysfunction secondary to cancer treatment, Sjorgen’s syndrome, 
polypharmacy, aging or methamphetamine abuse

 Severe early childhood caries

2. Patients who cannot tolerate standard treatment for medical or psychological 
reasons

 Precooperative children, the frail elderly, individuals with severe cognitive or 
physical disabilities, dental phobias, and immunocompromise

3. Patients with more lesions than can be treated in one visit

 Multiple quadrants, dental school setting

4. Lesions that are difficult to treat

 Crown margins, root caries

5. Patients without access to dental care

SDF and the Pulp
 Must at least;

 Have 0.5 - 1mm dentin insulating the pulp radiographically
 Asymptomatic/reversible pulpitis (unless the symptom is merely food 

impaction)

 Avoid SDF in pulpally involved teeth
 Stebbins in 1891, “If decay has reached the pulp it is not safe to apply 

the silver…the caustic effect of the silver will disturb the quiet of that 
organ and cause pain. My experiments thus far teach me to be cautious 
in cases of deep decay.“

 Contreras et al 2017, "the main adverse events associated with SDF 
applications are pulpal irritation dental staining, and oral soft tissue 
irritation.“

 Saforide instructions warnings "(2) SAFORIDE should not be applied to 
caries in deep cavity because it occasionally causes pulpar disorder." 

Sometimes the x-rays lie…
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SDF + SMART used to avoid GA

• SDF applied to #D,E,F,G at 20 months of age to avoid GA
• #D,E,F,G restored with RMGI Fuji IILC + disking at 30 months with minimal oral conscious sedation
• Bought this toddler almost 1 year of time with just one application of SDF
• Older sibling had #D,E,F,G extracted under GA, so the parents were thrilled with this option
• Coding and billing; D1354 + D2332 three surface anterior composites + D2999 unspecified 

restorative procedure for disking the mesial surfaces of #E & F 

Jeanette MacLean, DDS
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Jeanette MacLean, DDS

Follow up assessment 

 Clinical assessment

 SDF arrested caries should have a matte black “charcoal briquette” 
appearance

 Should feel firm to a perio probe or dycal instrument

 Do not try piercing it with a sharp explorer

 Radiographic assessment

 Watch for stability of lesion size

 Secondary dentin formation

 Patient assessment

 Asymptomatic

 Decreased sensitivity
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From Doug Young
 Partial caries removal will always look the same (radiolucent) in the 

dentin on a radiograph.  That goes for active or arrested, remin or 
demin, or even infected dentin.  Enamel lesions often can appear 
to regress on a radiograph when remineralized but dentin has less 
mineral by volume and improvement is difficult or impossible to 
detect on a radiograph.  I teach that a radiolucency under a filling 
can be three things:

 1. Recurrent decay

 2. Nonradiopaque dental material

 3. Partial caries removal (infected, affected, remin, demin, etc.)

 Only recurrent decay needs a new restoration and you simply tell 
this by clinical exam of the margins.  It needs to have an open 
margin for bacteria to get in.  #2 and #3 still have sealed 
margins….no treatment needed 

Everyday Clinical Scenarios for SDF
 Pre-cooperative behavior
 Avoid or delay deep sedation or general anesthesia

 Incipient lesions, including interproximal “watch” areas

 Buying time
 Backlog for GA, waiting on finances, waiting on age/weight/health status of 

patient, waiting for behavior and cooperation to improve

 Sensitivity

 Roots caries

 Furcations

 Hypoplastic molars
 Indirect pulp therapy, place under crowns

 Recurrent decay
 Crown and filling margins

 Special Needs, elderly, medically compromised

 Lack of access to care
Jeanette MacLean, DDS

Clinical Uses for Silver Diamine Fluoride
OralHealth 2018
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Options
 Think of the patients you’ve had with big treatment plans that then 

disappeared.  They never scheduled, they never returned phone 
calls, leaving you to wonder what was the problem??  Was it the 
cost? Was it concern for the materials? Was is concern for the 
sedation?  

 I have found that offering this new option has dramatically 
increased case acceptance and reduced the mysterious 
disappearing patient phenomenon by opening the conversation

 True informed consent should involve discussion of the risks, benefits, 
and alternatives to treatment.  In 2017 with SDF in our toolkit, an 
AAPD Policy and Guideline supporting its use, and the FDA GA 
warning, SDF should be given as an option to any and everyone

Parental Acceptance of SDF
 2016 survey of pediatric dental residency program directors found 

>90% believe that parental acceptance is a concern 

 Chu et al 2002, Yee et al 2009, and Zhi et al 2012, found that 
actually < 7% of parents were concerned with the staining

 Tesoriero and Lee 2016

 73% of parents preferred SDF treatment

 Factors associated with increased parental acceptance of SDF 
included;

male gender

 Behavior

 Location

 Need for local anesthesia

 Crystal et al 2017 

 “Although parents may perceive the staining of SDF in anterior 
teeth as esthetically unacceptable, 70-76% prefer this treatment 
option to advanced behavior techniques.”

TeamSmile
 Parental Consent:

 86% SDF

 80% restorative

 65% extraction of primary teeth
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SMART = Silver Modified 
Atraumatic Restorative Treatment

 Silver Diamine Fluoride (SDF) to arrest and remineralize  

 Glass Inomer Cement (GIC) to restore and remineralize

2 year follow-up
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The material of choice for SMART is a 
self-curing, glass ionomer cement 
(GIC)

 Biocompatibility – mimics dentin

 Ease of use - hydrophilic

 Antimicrobial effect

 Fluoride uptake and release

 Superior marginal seal – via ion exchange and chemical bonding 

237

Studies by Dr. Hien Ngo 
The “Chemically Fused Layer”

Enamel
GI

Chemically fused layer

Sr++ Ca++

F-

Courtesy of Dr. Hien Ngo

The Chemical Bond of SMART
Image courtesy of Dr. John Frachella

 Chemical bonds rely on 
the chemical reaction 
between the two 
components forming a 
strong junction

 Chemical bonds are not 
prone to detachment (i.e. 
no leaking at the margin)
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Origins of SMART
 Expanded Atraumatic Techniques

 Dr. Graham Craig and Dr. Keith Powell

 The Bourke Study

 Minimal Intervention Dentistry

 Dr. Jo Frencken

 Atraumatic Restorative Treatment (ART)

 The Medical Management of Caries

 Dr. Steve Duffin

 SMART

 MMC Library

A Handbook of

Expanded Atraumatic Techniques 
for the Apprehensive Child Dental Patient

The first to describe combination therapy approaches like silver 
fluoride, stannous fluoride, and glass ionomer restoratives for 
minimally invasive treatment approaches

The Bourke Study 1978 – 1984

Pre-dates the written reports on ART, inspired by the need find a 
solution and alternative to general anesthesia in anxious child 
patients with caries

available at;
dentaloutlook.com.au

World Health Organization
The Global Promotion of ART

ART was introduced on World Health Day, April 7, 
1994, as part of the Year of Oral Health

“The majority of the world’s population still suffers from 
untreated dental decay. The main reason for this is the 
continued dependency on traditional approaches to 
oral health care.”

“An innovative approach that brings safe and 
effective care for dental decay to communities 
without the need for expensive dental equipment is 
Atraumatic Restorative Treatment (ART).  With this 
approach dental decay is removed solely with hand 
instruments and the cavity is filled with an adhesive, 
tooth coloured material which released fluoride.”
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The Art and Science of Minimal 
Intervention Dentistry and 
Atraumatic Restorative Treatment

 By Dr. Jo Frencken

 Leading expert on ART and caries

 1977 leaves the Netherlands to live and work in Malawi 
for 3 years, addressing a gap in oral health between 
the Western world and Africa

 WHO ART project manager

 "ART combines modern cariology, a biomimetic dental 
material and patient-centered care."  Giving it a place 
in "the (modern) dental practice and in outreach 
situations.“

 Stephen Hancocks Publishing

 shancocks@aol.com

Medical Management of Caries
 Dr. Steve Duffin

 Medical management of caries is a distinct treatment 
philosophy that employs topical minimally invasive 
therapies that treat the disease and is not merely 
prevention. This strategy is justified as an alternative or 
supplement to traditional care by significant disease 
recurrence rates following comprehensive operative 
treatment under general anesthesia

 MMC Library
 Largest open source of literature and information on silver 

nitrate and silver diamine fluoride

 Primary intervention: Treat caries, a chronic, behavior 
driven, bacterial disease, with behavior modification, 
biofilm removal, nutritional counseling, topical 
antimicrobials and remineralizing agents, minimal 
interventions such as sealants and ART with biomimetic 
materials. 

 Secondary Intervention: surgical intervention, restorative 
dentistry

 NoDK System

 SMART – treating caries with medicine vs. surgery

“Combination Therapy”
The goal of SMART is to combine 
the known benefits of SDF with the 
known benefits of ART

 Silver + Fluoride combination therapy is superior to silver nitrate alone 
and fluoride alone.

 We postulate that SDF + GIC/ART combination therapy has the 
potential to be superior to SDF alone and ART alone

 WE NEED MORE EVIDENCE

 It’s coming…

 Dr. Duffin in Bolivia

 >10% of AAPD 2018 posters are SDF related, including on SDF + GIC 
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Evidence for SMART
 The application of SDF under GIC restorations has been 

demonstrated to produce a promising pulpal response and 
be effective in facilitating the formation of reparative 
dentine (Gotjamanos Aust Dent J 1996)

 Prior treatment with SDF can increase resistance of cavity 
margins around GIC restorations to secondary caries 
development            (Mei et al Int. Dent. J. 2015)

 SDF and GIC are biocompatible and capable of inducing 
tertiary dentin deposition when used as indirect pulp 
treatment materials (Korwar et al Contemp Clin Dent 2015)

SDF + GIC
 SDF prevents and arrests caries

 SDF has a strong antibacterial effect on 
cariogenic biofilms and hampered caries 
progression

 SDF does not adversely affect the bond strength 
of restorations to dentin

 Treatment with SDF can increase resistance of 
GIC and composite restorations to secondary 
caries

Zhao et al 2017

Microtensile bond strength between glass ionomer 
cement and silver diamine fluoride-treated carious 
primary dentin

Puwanawiroj A et al Ped Dent 2018

“Silver diamine fluoride does not 
adversely affect the bond 
strength between glass ionomer 
cement and carious primary 
dentin in vitro.”
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Material Options for SMART
 Fillings with High Viscosity GIC  

 Fuji EQUIA Forte (new and improved Fuji IX)

 Sealants with Low Viscosity GIC 

 Fuji Triage

 Fillings with Resin Modified Glass Ionomer (RMGI) – a 
good option for situations in which you want to light cure 
for speed and/or a resin-like appearance, while still 
providing fluoride release.      *May require an opaquer

 Fuji II LC 

 Hall crowns 
 SSCs

 Seated with a GIC such as Fuji Cem2

Glass Ionomer Cement
 GIC has been widely used in other countries for decades

 In the US we’ve had a love affair with resin for decades

 Many of us, including once myself, are “Bondontists”

 Our auto-pilot nature will make us over dry and over manipulate

 When you start to incorporate GIC it is critical to learn the proper technique

 GIC is hydrophilic and needs moisture to properly set

 You have about 45 seconds to get it into place, and then you need to leave it 
alone for 2 and ½ minutes

 If you keep picking at it and it gets crumbly you will disrupt the matrix and it will 
fail

 If we don’t know this we will want to blame the material, when in fact it’s our 
mishandling of the material and poor technique that caused the failure

 Triturator (Amalgamator)  - yes, you need one  - or try new Fuji Automix LC

Cavity Conditioner “PAA” = 
Polyacrylic Acid

 PAA and phosphoric acid etch for resin composite are 
NOT the same thing!

 PAA should be used whenever possible for SMART and 
GIC restorations

 A bonding agent is NOT necessary

 GC Cavity Conditioner = 

 20% Polyacrylic Acid; removes the smear layer to enhance 
the bond of GIC to enamel and dentin

 3% Aluminum Chloride Hexahydrate seals dentinal tubules 
to reduce sensitivity
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SMART Armamentarium and Set Up

Mixing
 Capsules are more predictable than hand-mixing and the preferred 

method of delivery due to operator variability

 “As encapsulated glass ionomers are more expensive than the 
powder-liquid version, many dental practitioners resort to buying the 
latter.  Regarding this matter, I would like to advise those using the 
hand-mixed version to follow the manufacturers’ directions for use 
and to reject a mix that is too wet or too dry.” - Frencken

Clinical performance of glass ionomer cement and composite 
resin in Class II restorations in primary teeth: A systematic 
review and meta-analysis. Dias et al J Dent 2018

 OBJECTIVES: This study compared the clinical performance of glass 
ionomer cement (GIC) compared to composite resin (CR) in Class II 
restorations in primary teeth.

 CONCLUSIONS: GIC and CR presented similar clinical performance 
for all criteria analyzed, except for secondary carious lesions, in 
which GIC presented superior performance, especially for the resin-
modified GIC and with rubber dam isolation.

 “Low-cost GICs have a poorer performance than GC”

 Compared to Vitro Molar and Maxxion

Low-cost GICs reduce survival rate in occlusal ART restorations in 
primary molars after one year: A RCT Olegario et al J Dent 2017
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1. Tap capsule on its side to loosen the glass particles

Basic GIC Capsule Mixing Steps

2. Push plunger until it is flush with the capsule

3. Place capsule in the applicator gun and click once to activate
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4. Place in triturator and mix for 10 seconds

5. Set a timer for 2 minutes, 30 seconds

(tap)“push, click, mix!”
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Tooth Preparation for SMART will vary on a 
case by case scenario, depending on the patient, 
the lesion, and the clinical situation, and may involve 
removal of tooth structure ranging from;

All

Some

or None 

None…?

“When you are considering whether to 
remove carious tissue in your pediatric 
patients, evidence-based research suggests 
that you should make your clinical decision 
based on hardness and not on a tooth's 
discoloration.” 

DR. MARGHERITA FONTANA, ADA ATLANTA 2017
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SDF + SMART to treat occlusal caries in an apprehensive 
7 year old to avoid local anesthesia and sedation

• SDF placed at initial exam to arrest caries
• re-evaluated in 2-4 weeks 
• Restored with a self-curing GIC; PAA, Fuji EQUIA Forte, Fuji coat
• Coding and billing; D1354 + D2391

Visit the MMC Library and view the 2016 CAMBRA lecture, with particular attention to      
Dr. Doug Young’s discussion of GIC and the strong clinical evidence to support SMART

Background. The classical approach to treatment of deep 
carious lesions approaching the pulp mandates removing 
all infected and affected dentin. Several studies call this 
approach into question. 

Results. The results of three randomized controlled trials, 
one of which followed up patients for 10 years, provide 
strong evidence for the advisability of leaving behind 
infected dentin, the removal of which would put the pulp 
at risk of exposure. Several additional studies have 
demonstrated that cariogenic bacteria, once isolated 
from their source of nutrition by a restoration of sufficient 
integrity, either die or remain dormant and thus pose no 
risk to the health of the dentition. 

Clinical Implications. There is substantial evidence that 
removing all vestiges of infected dentin from lesions 
approaching the pulp is not required for caries 
management

JADA 2008

Operative Caries Management inn Adults 
and Children (Review) 
Cochrane Database of Systemic Reviews 2013
 The management of dental caries has traditionally 

involved removal of all soft demineralized dentine 
before a filling is place

 The benefits of complete caries removal has been 
questioned because of concerns about the possible 
adverse effects of removing all soft dentine from the 
tooth

 “Stepwise and partial excavation reduced the 
incidence of pulp exposure in symptomless, vital, 
carious primary as well as permanent teeth. Therefore 
these techniques show clinical advantage over 
complete caries removal in the management of 
dentinal caries.”
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FDI Guide

About FDI
 FDI World Dental Federation serves as the principal representative body 

for more than one million dentists worldwide, developing health policy 
and continuing education programmes, speaking as a unified voice for 
dentistry in international advocacy and supporting member 
associations in global oral health promotion activities.

 FDI is the leading global body committed to oral health and develops 
educational programmes, awareness campaigns, congresses and 
initiatives aimed at progressing the field of dentistry. It also advocates 
for oral health to be prioritized in global health and development 
agendas and pushes for their integration in chronic disease prevention 
programmes. 

 FDI membership comprises some 200 member dental associations 
in about 130 countries. It works at national and international level 
through its own activities and those of its member dental associations. It 
is in official relations with the World Health Organization (WHO) and is a 
member of the World Health Professions Alliance WHPA.

 FDI was founded in Paris in 1900 and its headquarters are currently 
located in Geneva, Switzerland.
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The International Caries 
Consensus Collaboration 
(ICCC)

 21 global experts in cariology convene in 
Belgium, 2015

 Frecken, Innes, Fontana…

 To address “A gap between research findings 
and clinical practice.  The reasons for this are 
complex, but contributing factors are 
inconsistencies in clinical guidelines, dental 
education, national health care policies, and 
renumeration systems.” 

 Findings and consensus publications featured in 
the 2016 special issue of Advances in Dental 
Research

Don’t Know, Can’t Do, Won’t Change: 
Barriers to Moving Knowledge to Action 
in Managing the Carious Lesion

“The failure to follow new evidence is not limited to 
dentists who are “out of touch,” do not undertake 
continuing professional development, or have been 
practicing for many years; in some countries and some 
schools, new dentists are still taught to remove all 
infected carious tissue, and it is actually not possible to 
pass professional examinations without demonstrating 
this.  The reasons underlying this failure to translate 
evidence into clinical practice are many and complex.”

“The “don’t know” could be due to general ignorance 
(perhaps remedied with an appropriate educational 
intervention) or the more problematic willful ignorance, 
where the subject chooses not to learn more about a 
topic (perhaps because it challenges his or her current 
beliefs).”
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Contemporary Concepts  
in Carious Tissue Removal: 
A Review
“Modern concepts for managing caries and its 
symptoms (ie, carious lesions) aim to avoid invasive 
treatments whenever possible and instead attempt 
to control the activity of the biofilm and the lesions.”

Ecologic Plaque Hypothesis = caries is an ecologic 
imbalance within the dental biofilm, with 
acidogenic and aciduric bacteria being more 
competitive under frequent intake of 
carbohydrates, eventually dominating the biofilm.  
The result is a further imbalance between mineral 
gain (from saliva) and mineral loss (by 
demineralization), leading to the symptom of the 
disease, the carious lesion

We used to think the earth was flat…
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SMART Aesthetic Pro-tips
 Placing SDF + GIC same day will inevitably turn your GIC from white to gray, even if self-curing

 Placing GIC over SDF arrested caries on a subsequent visit will allow your GIC to stay white 

 depending on the case, you may see a gray halo at the margins, which you can leave as-is, though I 
think it is important to inform the patient so it is not mistaken for recurrent caries

 Some advocate cleaning the margins with a finishing bur prior to placing GIC for SMART, though this is 
optional and there are pros/cons to both approaches

Basic Aesthetic SMART

 SDF applied at exam 

 Patient returns in 2-4 weeks for re-eval

 Lesion is matte black and ideally has sound 
margins
 Remove soft dentin with hand instruments or 

slow speed round bur if needed or tolerated, this 
is optional but it can improve long term retention 
and performance of the restoration

 GC Cavity Conditioner

 Fuji EQUIA Forte

 Equia Forte Coat
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 Clean with plain pumice

 Apply PAA for 10 seconds

 Rinse, dry, but DO NOT DESSICATE

***remember GIC needs moisture to set

 Isolate

 NOTE – if you were placing a same-day 
SMART, this is the step at which you would 
apply the SDF for one minute, then blot 
excess.  The restoration, while initially white, 
would turn gray in time

 Activate and triturate your HVGIC according 
to the manufacturers specifications
 In this example I am using Fuji EQUIA Forte

 Set a timer for 2 ½ minutes

 Apply the material to the cavity using the 
applicator gun (some use their finger, though I 
feel I have more control with the applicator)
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 Working time is SHORT
 Get into place within approx. 45 seconds (varies 

depending humidity, package insert specifies      
1 minute 15 seconds working time), then leave it 
alone until the full 2 ½ minutes are up

 I like to press it into place with a condenser, 
damp q-tip or finger

 Remove excess
 Over manipulating this material beyond the point 

of it being doughy (i.e. when it starts to get 
crumbly) will disrupt the glass matrix and the 
material will fail

 Wait until the material has set before placing 
anatomy, checking occlusion and adjusting 
with copious amounts of water

 Apply Fuji Coat and light cure
 Other options; Vaseline or varnish
 Provides a barrier to saliva while the glass 

achieves/reaches ideal properties
 DO NOT do this step if you’re doing a 

same-day SMART

BEFORE AFTER

The Finished Product

 Instruct the patient to avoid chewing hard foods for 48 hours
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6 month follow-up

12 month follow-up
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18 month follow-up

Modification for Class 2

 Slide the matrix band out to the side, never pull it straight up

 If using a Denovo band, break the band, then slide it out to the side

The Palodent Matrix System
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3 Year old with non-cavitated occlusal caries in fissured grooves

• Mom presented with options of oral sedation + occlusal resin fillings or SDF + SMART
• Mom wishes to avoid sedation
• SDF applied to the occlusals of #A,J,K,T at the exam (D1354 per tooth)
• Patient returns in 2 weeks, caries arrested (firm to probe or dycal instrument)
• Fuji Triage to seal the fissured grooves 
• Coding and billing; caries arresting medicament (D1354) + a sealant (D1351),

per tooth

GIC Sealants

“GIC fissure sealants are as 
effective as resin-based fissure 
sealants in the prevention of 
dental caries in the permanent 
dentition of children”

JADA May 2011
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Glass ionomer cements as fissure sealing materials: yes or no? 
A systematic review and meta-analysis

Alirezaei JADA 2018

 “There was no difference between the 
percentage of caries development with use of 
GICs as fissure sealing material compared with 
that for the conventional RBSs, but the retention 
rate of conventional RBSs was much higher than 
that of the GICs.”

 Use of a surface conditioner (polyacrylic acid) 
with the glass ionomer sealant increased the 
chance of a chelation reaction between the 
calcium of the enamel and polyacrylic acid in 
the glass ionomer matrix that established a more 
stable bonding surface

Alirezaei et al. JADA 2018 Continued…

 Studies with HVGICs and RMGIs as sealants have not shown better 
retention performance than that of RBS. 

 “Despite the better retention performance of RBSs versus GIC-based 
sealants in this meta-analysis, the caries prevention effect was similar for 
both groups of materials. Some researchers have shown better caries 
prevention effects with RBSs, and others have shown better caries 
prevention effects with GIC-based sealants, but most show similar effects. 
These findings indicate that the caries prevention effect of GIC-based 
sealants is not associated with retention.”

 “Mickenautsch and Yengopal indicated that the risk of loss of complete 
retention of sealant materials was associated with the risk of developing 
caries occurrence for RBSs but not for GIC-based sealants. The 
explanation of this result was that small particles remained in the bottoms 
of fissures that acted as a fluoride reservoir and that the slow release of 
fluoride enhanced nearby enamel remineralization.”

Alirezaei et al. JADA 2018 Continued…

 “It seems that GIC-based sealants, with their lower technique sensitivity, good 
adherence, and fluoride-releasing properties, have an additive effect of 
being a sealant and fluoride provider for the prevention of occlusal caries. 
Therefore, GIC-based sealants may be a good alternative to RBSs specifically 
in community procedures when there is limited equipment, no chairside 
assistant for the dentist or dental hygienist, and a considerable number of 
children at high risk of developing caries. In an ideal situation of a dental 
office, the use of RBSs may be preferable because they provide the same 
caries prevention effect and better retention, which makes follow-up 
examinations easier for dental teams, except in situations in which ideal 
isolation is not possible for the RBSs."
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Cross section view

Tooth has been sectioned bucco-lingually to demonstrate the penetration of the GIC 
into the depths of the fissure.  It is apparent that the restoration is very efficient.

Mount, G.J., Hume, W.R. (2006). Preservation and Restoration of Tooth Structure. Queensland,
Australia: Knowledge Books and Software.

Leaking resin sealant

Interproximal tutorials online
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Superfloss Technique

1. Follow basic protocol
2. Place Superfloss into the contact
3. Using a fuzzy microbrush (so as not to snag the floss), dip into SDF 

then apply to the Superfloss on the lingual aspect of the contact

4. Apply SDF to the buccal aspect of the contact

5. Then apply SDF up over the marginal ridge

* If you adequately isolated and dried the area, and your Superfloss 
is nice and dry, you will see the SDF soak up into the fibers

6. Let the SDF sit for 1 minute.  Do not move or slide the floss around,
just leave it alone

7. Grab both ends of the Superfloss between your fingers, then pull straight 
occlusal and out of the contact

8. Cover treated area with varnish
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Superfloss technique video

Video link available at Kidsteethandbraces.com

The Interproximal Technique
 Some slide the floss through the contact, some dip 

the floss in SDF ahead of time… I’ve tried these and 
found they were some of the only times I ever 
stained someone’s lips

 Some place separators then bring the patient back 
in a few days to “apply directly to the lesion”… I feel 
making this a multi-step process is not necessary and 
just delays something you could offer right then and 
there at the exam

 I have done hundreds of Superfloss applications to 
interproximal lesions, the overwhelming majority have 
had positive outcomes at 6, 12, and 18 months.  I am 
in the process of doing a retrospective study on my 
data with Ohio State University’s pediatric dental 
residency program
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‘Rack of Lamb’ SDF Style

Studies on Topical Application 
of Ag(NH3)2F for the Control of 
Interproximal Caries in Human 
Primary Molars

Tsutsumi, Osaka University, 1981

Clinical trial of 58 children with 
contralateral interproximal lesions treated 
with SDF applied with unwaxed floss 
followed for 18 months

• Significantly reduced incidence of new 
interproximal caries vs. control

• Significantly reduced progress of enamel 
caries on interproximal surfaces vs. control

• Summary: multiple topical applications of SDF 
on interproximal surfaces in primary molars 
should be effective for interproximal caries 
development

SDF used to treat incipient 
interproximal lesions

The Superfloss Technique
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19 year old
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Interproximal SDF

SDF Penetration
 Photo from Dr. Gabriel Dominici
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SDF + floss to avoid 
sedation and fillings 
in a 4 year old

3/9/17 3/20/18

10/1/18

4/4/19

5 year old with behavior issues, daily allergy meds

Sometimes you win, 
sometimes you lose…

Interproximal SDF on an admitted non-flosser
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Tips to avoid accidental stain

Tips to avoid accidental stain

Tips to avoid accidental stain
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Notice how 
the arrested 
lesions did not 
stain

Remineralizing toothpaste for white spots 
with questionable lesion activity

MI Paste with casein X-Pur Remin with nano hydroxyapatite

Fuji EQUIA Forte Fillings + Interproximal SDF to 
Remineralize the adjacent Permanent Molar
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12 yo with over-retained teeth

#J had a DO EQUIA Forte filling done 7/24/17

JB1

SDF to treat hypersensitivity in mildly 
hypocalcified molars

SDF placed at recall exam to hypersensitive 
molars with failed resin sealants

2 weeks later, patient returns for Fuji triage 
GIC sealants.  Reports dramatic decrease 
in hypersensitivity symptoms

Coding and billing; D1354 + D1351 Sealant
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SDF + SMART for 
cavitated lesions on 
partially erupted 
molars
1. SDF applied at exam
2. Re-eval in 2-4 weeks
3. Pumice
4. PAA cavity conditioner 10 seconds
5. Rinse and dab dry (do not desiccate)
6. SDF reapplication here (if needed)
7. HV GIC (EQUIA Forte in this case)

Coding and billing;
• D1354 caries arresting medicament
• D2391 one surface posterior composite

7 Year old with hypersensitive, severely hypoplastic first permanent molars

• SDF + GIC placed same day due to patient experiencing difficulty eating
• Tooth cleaned with tufted prophy brush and plain pumice
• PAA cavity conditioner applied 10 seconds
• Rinse and dry and apply SDF for 1 minute, dab excess, but leave as the “moisture” to help set the GIC
• Restored with Fuji EQUIA Forte 
• The patient returned for other treatment one month later and reports significant improvement in ability to 

eat and drink
• Great time buyer before a crown and/or extraction and 2nd molar substitution
• Coding and billing; caries arresting medicament (D1354) + interim therapeutic restoration (D2941)
• (other potential codes would be sedative filling (D2940) or unspecified restorative (D2999)

1 month follow upMarch 29, 2017

March 29, 2017
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10 Months later        January 18, 2018

Severely hypoplastic and hypersensitive 
permanent molars in a 6 year old

February 2017

9 months later…
November 2017
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Decisions in Dentistry
November 2018

Glass hybrid restorations as an alternative for 
restoring hypomineralized molars in the ART model

Grossi et al BMC Oral Health 2018

 Evaluated the success rate of restorations in 
MIH-affected teeth using HVGIC and the 
ART protocol

 Teeth we restored with Fuji EQUIA Forte, 
including GC cavity conditioner and Fuji 
Coat

 The success of restorations after 12 months 
of follow-up was 98%

Hypersensitivity
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Hypersensitivity

SDF + SMART used to treat failed 
composite restorations w/insurance 
frequency issues

7 year old, apprehensive patient
#J-MO resin was done with oral sedation in 2015
Presents with recurrent caries + fractured mesial resin, 
poor diet and OH.  Insurance will not cover another 
restoration on this tooth for 2 years.  Food getting 
trapped and bother the patient.  I was able to treat 
same-day w/ SDF+GIC, using a DeNovo band, 
patient watched me work using a small handheld 
mirror, which helped ease her anxiety.  Mom and 2 
other sisters got to watch!

Coding and billing;
• D1354 caries arresting medicament
• D 2941 Interim therapeutic restoration

SDF as a stand alone treatment for anteriors

 An alternative to this would be traditional ART with Fuji II LC
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Examples of SECC treated with SDF only and/or until 
behavior allows for SMART

 GIC/ART only is another option for anterior teeth if aesthetics are not a 
concern.  I’m personally more concerned with arresting the lesions than 
the aesthetics.  There are many parents who feel the same way.  This is 
a discussion you need to have with the parents; what are the risks, 
benefits, and alternatives to the treatment options.  What are their goals 
for the treatment.  What is the patient’s level of cooperation.  All of 
these must be taken into consideration.

SDF is Not a Cure-all

Extracted primary molar treated 
with SDF only for 2 years
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I see the glass as half full

SDF + Superfloss used to treat dentin 
interproximal lesions to avoid sedation

It is important to be realistic with the parent that you can try this option, but some lesions 
may continue to grow and could require a restoration or even abscess and extraction.  
Remember from Dr. Graham Craig’s Bourke Study, interproximal of the primary molars 
have the highest risk of caries progression
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Meet Autumn
 14 lesions treated with SDF, 2 SMART 

fillings, over the past 2.5 years. 

 She is now 5 years old and excited to 
have lost her first tooth.

 I am more excited that the tooth 
exfoliated naturally and without the 
need for surgical intervention or 
sedation

Quotes from Autumn’s mom on YouTube

 Me: “So mom, what do you think about this 
option for her teeth”

 Mom: “I love it!  Much better than sedation or 
anesthesia or any other alternative.”

 Me: “And does the color bother you or do you 
not even notice at this point?”

 Mom: “Don’t even notice it anymore.”

SDF Pitfalls

 Poor case selection

 Inadequate isolation and drying

 Rinsing

 Light curing

 Not covering with varnish

 Patient/parent is not on board with behavior modification

 “Cure all” or “one and done” mentality

 Lack of understanding of caries etiology

 Delayed placement of a sealed restoration (SMART, Hall) in 
cavitated lesions that are not easily cleansed or open to saliva
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SDF Pitfalls

 Poor case selection

 Inadequate isolation and drying

 Rinsing

 Light curing

 Not covering with varnish

 Patient/parent is not on board with behavior modification

 “Cure all” or “one and done” mentality

 Lack of understanding of caries etiology

 Delayed placement of a sealed restoration (SMART, Hall) in 
cavitated lesions that are not easily cleansed or open to saliva

You CAN bond resin to SDF

 Studies by Dr. Ryan Quock and Dr. Ivy Wu 
demonstrate no difference in microtensile bond 
strength of composite to SDF treated dentin in primary 
and permanent teeth 

Quock, et al Op Dent 2012;37(6)610-616

Wu, et al Pediatr Dent 2016;38(2):148-153

No local anesthetic

Slow speed round bur

Removal to firm dentin
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 38% Phosphoric 
Acid Etch

 Single Bond

 Cosmedent
Opaquer A1

 Renamel A1

Before

After

The Hall Technique
University of Dundee
Evans and Innes

 The Hall Technique is a method for managing carious 
primary molars where decay is sealed under 
preformed metal crowns (PMCs) without local 
anesthesia, tooth preparation or any caries removal.

 Clinical trials have shown the Hall Technique to be 
effective, and acceptable to the majority of children, 
their parents and clinicians. 

 It is NOT, however, an easy, quick fix solution to the 
problem of the carious primary molar. Like all clinical 
interventions, for success the Hall Technique requires 
careful and appropriate case selection, a high level of 
clinical skill, excellent patient management and long 
term monitoring. In addition, it must always be 
provided with a full and effective caries preventive 
programme
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5 year old treated with Hall crowns and SDF

8 month follow up
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“Definitive Treatment?”
 Pulp/SSCs done by another pediatric dentist in 2016 under GA

 #E & F crowns fell off and had to be recemented

 #I has massive internal/external root resorption

 My Hall crown is looking good ;-)

 Dad’s comment – “It seems the teeth done under anesthesia 
were worse off than the ones we treated less invasively.”

SMART Hall 2 year old with carious, hypoplastic primary first molars
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5 month follow-up

9.5 month follow-up
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17 month follow-up

NuSmile SSCs

 Flat $3 per crown

 Compared to 3M which 
averages $5 - $8, depending 
on your dealer

 316 Surgical Grade SS

 More malleable around the 
margins for easier placement

 Holds up to bruxers better 
than 3M

 3M uses 304 Food Grade SS

 Average prepped molar size 
is 4, so average unprepped, 
‘Hall size’ is 5

Sizes etched on lingual surface

NuSmile Crowns
 Separate storage boxes for 1st and 2nd molars

 Size is a 4 digit code

 Size is etched onto the lingual surface
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Hu-Friedy
 All sizes stored in one box

 Size is a 2 digit code

 Size is stamped on the buccal surface

 Size font is a dot matrix…….

 Shape is flater, straight lines

 Good for narrow 1st molars/space loss

3M
 All sizes stored in one box

 Size is a 2 digit code

 Size is stamped on the buccal surface

 Size font is smooth

 Shape is more rounded

3M     vs.   Hu-Friedy
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NuSmile SSCs for the Hall Technique 

Extensive, asymptomatic 
carious lesions in a pre-
cooperative 2 year old, 
mom declines sedation Knee to knee, NuSmile crowns 

are selected with a 4x4 draped 
to protect airway

NuSmile SSCs cemented 
with Fuji Cem2

SMART filling vs. SMART Hall SSC?

Extensive crown destruction, particularly interproximal in the primary 
dentition of a pre-cooperative child fares better long term with a SSC, 
however, SDF and SMART fillings may act as a stop gap

6 month follow-up
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 SDF only for incisors

 SMART for #L

 SMART Hall for #B & I

Why not consider this option?

 Evidence based

 Reduced overhead

 Reduced cost to taxpayers

 Happy patient/parent/dentist

 Increased production

 Increased access to care
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SMART Hall patient from 
Fort Smith, N. Territory

Got SDF ?
Will travel !

Immediate post-op2 year old treated with SMART Hall

12/14/17 2/1/18

4 month follow-up

6/11/18
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10 months follow-up
 In for routine exam, cleaning, saw my partner

12/18/18

11 months follow-up
 Emergency exam for trauma on New Year’s Eve, chipped the 

incisal edge of #F

1/10/19

11 month follow-up

#F  has a facial SMART
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NuSmile Signature Crowns

Clinical outcomes for primary anterior teeth treated 
with preveneered stainless steel crowns
MacLean, Waggoner, Casamassimo et al, Pediatr Dent 2007 

“NuSmile anterior preveneered crowns are a 
clinically successful restoration for primary incisors 
with early childhood caries”

Parental satisfaction with preveneered stainless 
steel crowns for primary anterior teeth 
Champagne, MacLean et al, Pediatr Dent 2007

“Parent satisfaction with the NuSmile preveneered
stainless steel crowns was very high”

NuSmile Signature Crowns

 Pre-veneered SSC

 $19.95

 Average prepped central A3, lateral B4, so unprepped
‘Hall size’ is A4, B5 
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Mom’s Testimonial

Video link available at Kidsteethandbraces.com

SMART Hall Technique video

Video link available at Kidsteethandbraces.com
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4 year old, asymptomatic

4 year old redhead with MTHFR Factore
2nd opinion, seeking alternative to IV sedation
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Jeanette MacLean, DDS

5 year old 2nd opinion, parents wish to avoid GA, which was 
presented as the “only option”

5/1/18
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Special Needs 
SAFE, EFFECTIVE, AND EFFICIENT CARE WITH SILVER DIAMINE FLUORIDE

Pediatric Population
Developing psyche 

Anxiety

Behavioral issues

ADHD

Sensory Processing Disorder

Autism Spectrum Disorder

Asthma, allergies

Breathing disorders, apnea

Down Syndrome

Failure to thrive

Bleeding disorders

Pediatric Cancers

Chronic diseases and developmental disorders
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Geriatric Population
 Aging population

 Salivary dysfunction

 Polypharmacy

 Nursing home

 Assisted living

 Chronic disease

 Type 2 Diabetes

 Cardiovascular disease

 Hypertension

 Lung disease

 Cancer

Challenges
 Access to care

 Lack of providers willing to treat these patients

 Nursing homes and assisted living residents seldom see a dentist

 Cost of care

 Sedation and general anesthesia

 Block OR time can be limited or challenging to obtain altogether

 Fear

 Concern for managing these patients

 Medical complexity

 Compounding risks

Same-day  SMART 1 year Follow up
8 Year old boy with Autism, high dental anxiety, vomits to the word “x-ray,” 
we were able to treat the visible MO on #I with SDF + GIC

Hand-held attempt at x-rays January 2017 Same-day SMART in February 2018

280

281

282



4/25/2019

95

Same-day  SMART 1 year Follow up
February 2018 he allows hand held PAs and tell-show-do to  apply SDF to 
the distal of #I

Meet Paul
• 46 years young
• Loves Mickey Mouse and Tim McGraw
• Loves to hold your hand
• Down Syndrome
• Celiac disease
• Thyroid disease
• Gout
• Hepatitis
• Sulfa allergy
• Xerostomia
• Dysphagia

Paul has been a patient in my practice for 43 
years.  His first visit was exactly 1 year before the 
day I was born, June 5th
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Cost-effectiveness of root caries preventive 
treatments

Schwendicke J Dent. 2017 

 Abstract: With a growing number of individuals retaining 
their teeth lifelong, often with periodontitis-induced root 
surface exposure, there is the need for cost-effective 
management strategies for root caries lesions

 Conclusions: Root caries preventive treatments (like SDF) 
are effective and might even be cost-saving in high risk 
populations

 Clinical Significance: Application of SDF can be 
recommended as a cost-saving treatment for 
prevention of root caries in patients with high risk of root 
caries

Randomized clinical trial on arresting dental root 
caries through silver diamine fluoride applications in 
community-dwelling elders

R. Li et al J. Dent 2016

 Conclusions: Application of SDF solution, with or 
without application of KI afterwards, is effective in 
arresting root caries among elders in a water 
fluoridated area. In the long term, blackening of 
arrested root caries is not reduced by immediate 
application of KI after the application of SDF.
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Controlling caries in exposed 
root surfaces with silver diamine 
fluoride: A systematic review 
with meta-analysis

 “"Yearly 38% SDF applications to 
exposed root surfaces of older 
adults are a simple, inexpensive, 
and effective way of preventing 
caries initiation and progression." 

 Oliveira JADA August 2018

Meet Judy

• 70 years old
• Medically frail
• History of 2 strokes
• Advanced White Matter Disease
• Hypertension
• Brain seizures
• Family history of brain aneurisms

Recurrent caries at crown
and filling margins

 Frail elderly; 70 year old female, history of 2 strokes, Advanced White 
Matter Disease, hypertension, brain seizures, and family history of 
brain aneurisms

 Referred by Perio for recurrent caries #2 and #3
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GIC for Abfraction Lesions 
• Frail elderly; 70 year old female, history of 2 strokes, Advanced White Matter 

Disease, hypertension, brain seizures, and family history of brain aneurisms
• Multiple abfractions with hypersensitivity
• No local anesthetic, plain pumice, PAA
• EQUIA Forte restorations

Reports dramatic improvement in sensitivity symptoms

D1354 – Interim caries arresting medicament, per tooth

D2940 – Protective Restoration; GIC placed on SDF arrested caries with the intent to place a future 
restoration, for example a severely hypoplastic permanent molar

D2941 - Interim therapeutic restoration; GIC placed on SDF arrested caries with the intent to place 
a future restoration, for example a severely hypoplastic primary molar

D3120 – Indirect pulp cap; SDF + GIC placed on deep caries under a crown

D1351 – Sealant; Low-viscosity GIC, such as Fuji Triage, placed over SDF arrested caries in non-
cavitated, fissured grooves

D2330 Anterior composite restoration; placement of a RMGI such as Fuji II LC or Shofu Beautifil to 
restore a cavitation with SDF arrested caries

D2391 Posterior composite restoration; placement of a high quality HV GIC, such as Fuji EQUIA Forte  
to restore a cavitation with SDF arrested caries

D2930 Stainless steel crown; Hall crown

SDF + SMART Common Codes

“bill what you do”

 Just because you’re restoring a tooth with a glass ionomer cement 
restoration in an atraumatic fashion does not mean it is “interim”
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Native American Indian and 
Alaska Native Children

 Perhaps no better patient population to 
demonstrate the challenge of managing ECC

 Suffer four times the tooth decay than white 
non-Hispanic children (source 2015 IHS data)

 ADA.org 2016 Symposium on Early Childhood 
Caries in American Indian and Alaska Native 
Children

Meet Tasahli;
His mom has now flown him 5 times from Oklahoma to see me in Arizona, 
because no one in her state would offer anything other than GA

Microbiome Associated with 
Severe Caries in Canadian First 
Nations Children

 First Nations children with S-ECC have a 
significantly different plaque microbiome than 
their caries-free counterparts, with the S-ECC 
group containing higher levels of known 
cariogenic organisms

 Extremely high levels of Streptococcus mutans
were detected in the S-ECC group

Agnello et al 2017

Warm Springs Protocol
 Dr. Frank Mendoza, IHS pediatric dentist, Oregon tribal region

 >90% of Head Start children historically had decay

 Decades of caries interventions and prevention programs 
resulted in no discernable change in the rate or severity of the 
disease

 2013 implements 3 year pilot program of SN + FV (3x in 3mo.)

 Results = 85% arrest of lesions, 75% with no new lesions, and 
>50% reduction in GA cases

 “It’s safe, fast, easy and inexpensive. I like it. The parents like it. 
The kids love it.”

 This protocol has now been recommended to all IHS programs 

“After 32 years, I believe I finally have something that works.”
- Dr. Mendoza
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One year later, Tasahli is back…
and he brought cousins!

Tasahli in Chickasaw means “scream.”

I think Tasahli’s mother’s actions are a 
scream for change in the way we 
deliver care to children

Why is this a SMART option?
 INCREASE ACCESS TO CARE

 SDF and SMART are effective and efficient

 The simplicity of these procedures is suitable for virtually any setting

 Ability to treat more patients in a shorter period of time when you eliminate the need 
for local anesthetic and sedation 

 REDUCE COST
 Time is money

 The materials are VERY affordable

 Eliminating sedation is a cost savings for the patient/family/government

 IMPROVE HEALTH
 Reduce post-op sensitivity by using GIC instead of resin

 Fewer new lesions with SDF antimicrobial properties + GIC fluoride release

 Less physical and psychological trauma for the patient

 Reduce risks to the patient by eliminating sedation and anesthesia

TRIPLE AIM of CARE

Challenges Moving Forward
 KNOWLEDGE - There exists a divide between what is happening in 

clinical research, what is being taught in academia, and what is 
happening in clinical practice

 MONEY - Insurance companies need to properly and adequately 
reimburse the minimally invasive treatment codes.  Current 
reimbursement systems incentivize the more invasive approach

 OPINION - There exists a multitude of opinions on how to “solve” this 
complex, chronic disease.  Reflective of politics, there exists “tribal 
mentality,” working to protect one’s own interests vs. working in 
collaboration to achieve the greater good

 COMPLACENCY – Individuals content to maintain the status quo of their 
daily grind, because they either don’t know, don’t care, or are too busy 
to consider dealing with or even acknowledge this problem and where 
our profession is headed on a larger scale
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A Call to Action for all those with a vested interest 
in improving oral health and access to care

 A collaborative multi-specialty approach

 American Academy of Cariology www.aacariology.org

 What can you do?

 In your own practice

 In your network of friends and colleagues

 In your community (pediatricians, school nurses, community health centers)

 In your local dental organization

For More Information;

Kidsteethandbraces.com

Dentaltown.com Online CE

Silver is the New Black: 
Improving Your Practice with 
Silver Diamine Fluoride

Affiliated Children’s Dental Specialists
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For more 
information;
Dr. Craig’s book is available at 
www.dentaloutlook.com.au

Dr. Frecken’s book is available from 
www.stephenhancocks.com

MMC Library by Dr. Steve Duffin
www.mmclibrary.com

Forthcoming SMART book from Dr. Duffin

Black in Black T-shirts

100% of proceeds to support children’s dental charities with an emphasis on improving access to care

Available at Elevateoralcare.com

THANK YOU

Kidsteethandbraces.com
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