
Virinder Goyal

1



DENTAL CARIES 

“BIOFILM-MEDIATED, SUGAR-
DRIVEN, MULTIFACTORIAL, 

DYNAMIC DISEASE THAT RESULTS IN
THE PHASIC DEMINERALIZATION

AND REMINERALIZATION OF DENTAL
HARD TISSUES.”

2Selwitz RH, Ismail AI, Pitts NB. Dental caries. Lancet 2007;369(9555):51-9.



�Recognize, which means 
identify patient caries risk 

�Remineralize, which means 
prevent caries and reverse
non-cavitated caries

�Repair, which means control 
caries activity, maximize 
healing and repair the 
damage.
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Early caries diagnosis.

Assessment of individual caries risk (high, moderate, low)

Classification of caries depth and progression

Reduction in cariogenic bacteria

Remineralization of early lesions

Assessing disease management outcomes at intervals.
4

American Academy of Pediatric Dentistry. Caries-risk assessment and management for infants, children, and adolescents. Pediatr Dent
2014;36(special issue):127-34.



�The goal is to halt the disease 
first and then to restore lost 
structure and function 
¡an accurate diagnosis of the 
disease is mandatory. 

�Caries activity cannot be 
determined at one stage only, 
it has to be monitored over the 
time by taking  radiographs 
and clinical checkups.
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Cagetti MG, Bonta G, Cocco F, Lingstrom P, Strohmenger L, Campus G. Are standardized caries risk assessment models
effective in assessing actual caries status and future caries increment? A systematic review. BMC Oral Health 2018;18(1):123.



�Prevent new lesions from appearing 
�Prevent existing lesions from advancing 

further.
�Preserve tooth structure with non-operative

care at more initial stages 
�Conservative operative care at more 

extensive caries stages
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Australian Dental Journal 1998;43:(3):153-9



Site
Minimal Moderate Enlarged Extensive

Pit and Fissure
1

1.1 1.2 1.3 1.4

Contact area
2

2.1 2.1 2.2 2.3

Cervival
3

3.1 3.2 3.3 3.4

Size

8Australian Dental Journal 1998;43:(3):153-9



¡ Size 0: Carious lesion without cavitation, can be 
remineralized.

¡ Size 1: Small cavitation, just beyond healing through 
remineralization.

¡ Size 2: Moderate cavitation not extended to cusps.
¡ Size 3: Enlarged cavitation with at least one cusp which is 

undermined and which needs protection from occlusal 
load.

¡ Size 4: Extensive decay with atleast one lost cusp or 
incisal edge
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Australian Dental Journal 1998;43:(3):153-9



0 Clinically sound
1 to 2 Clinically detected “intact” enamel lesions (initial 

stage decay)

3 to 4 Clinically detectable early, shallow, or micro-
cavitations (moderate decay)

5 to 6 Clinically detectable late or deep cavitations
(extensive decay)

Criteria Manual: International Caries Detection and Assessment System (ICDASII)International Caries Detection and 
Assessment System (ICDAS) Coordinating Committee. Workshop held in Baltimore, Maryland. 2005. 12th - 14th March.10
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Gomez BMC Oral Health 2015, 
15(Suppl 1):S3



LESION SEVERITY CAN BE CLASSIFIED 
RADIOGRAPHICALLY AS

E0 (no lesion)

E1 (lesion within the outer half of enamel)

E2 (inner half of enamel

D1 (outer third of dentin)

D2 (middle third of dentin)

D3 (inner third of dentin)

12Gomez: Detection and diagnosis of the early caries lesion. BMC Oral Health 2015 15(Suppl 1):S3.
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�0 = no visible plaque identified when carefully running a 
dental probe on the groove-fossa-system

�1 = thin plaque: hardly detectable plaque which is 
restricted to the groove-fossa-system and identified by 
carefully running a dental probe on the groove-fossa-
system 

�2 = thick plaque: easily detectable plaque on the groove-
fossa- system identifiable with the naked eye;

�3 = heavy plaque: occlusal surfaces partially or totally 
covered with heavy plaque accumulation identifiable with 
the naked  eye 

[Carvalho et al., 1989, 1991, 1992, 2014].14



Papilla Bleeding Index (PBI) score of Saxer
and Muhleman (score1, 2, 3, 4). 

Bleeding after probing the sulcus is a sign of 
inflammation.

We accept the hypothesis that when there is 
inflamed gingiva and papilla, the approximal 

carious lesions is active.
15
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� Initial patient assessments (collecting personal and risk-based 
information through histories and systematic data collection)

� Lesion detection, activity, and appropriate risk assessment 
(detection and staging of lesions, assessment of caries activity, 
and caries risk assessment)

� Synthesis and decision making (integrating patient-level and 
lesion-level information) 

� Clinical treatments (surgical and nonsurgical) with prevention 
(ensuring that the treatment planning options available are 
prevention oriented and include nonsurgical options whenever 
appropriate).

*Article can be downloaded 17



International Caries Classification and Management System18



University of Texas Health Science
Center at San Antonio)
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�Enamel and dentin demineralization is not a continuous,
irreversible process.

�Through a series of demineralization and
remineralization cycles, the tooth alternately loses and 
gains calcium and phosphate ions, depending on the 
microenvironment.

�It now is well-recognized that it is possible to arrest and 
even reverse the mineral loss associated with caries at an 
early stage, before cavitation takes place. 
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�When the pH is less than 5.5, subsurface 
enamel or dentin will demineralize. 

�Fluoride enhances the uptake of calcium 
and phosphate ions and can form
fluoroapatite.

�Fluorapatite demineralizes at a pH less 
than 4.5, making it more resistant to 
demineralization from an acid challenge 
than hydroxylapatite.

21
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�MI treatment on micro or molecular levels starts 
with fighting the bacterial infection and healing 
reversible carious lesions.

�The bacterial infection can be controlled using a 
wide range of treatment methods, which may 
involve the  use of chlorhexidine, diammine silver 
fluoride, ozone application, triclosan, or cavity 
seal by chemical material adhesion.
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Bioluminescence, the natural production and emission of light, to use 
in modern technology.

24

https://calcivis.com/

https://calcivis.com/
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� When CALCiViS photoprotein contacts free calcium ions, 
a very short, low-level flash of light (luminescence) is 
created which is undetectable by the naked eye. 

� CALCiViS can differentiate between active lesions and 
inactive lesions/sound tooth surfaces.

26

https://calcivis.com/

https://calcivis.com/
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Cochrane NJ,  CaiF,  Huq NL, Burrow MF, Reynolds EC. New approach to enhance remineralization of tooth enamel. J Dent 
Res 2010;89:1187-97.]

Process whereby calcium and phosphate 
ions are supplied from a source external 
to the tooth to promote ion deposition 
into crystal voids in demineralized 
enamel to produce net mineral gain
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• Sufficient mineral must be present in the saliva

• A molecule of carbonic acid must be produced

• This all has to occur in proximity to a demineralized spot 
in the HA latticework that requires that exact mineral 
ion

• That spot of the tooth has to be clean, so that the 
mineral-deficient spot is accessible.

Requirements for remineralization process…..

Int J Dent Case Reports 2011; 1(2): 73-8437



Fluorides

Calcium phosphate based 

Calcium Sucrose Phosphate

Sugar Substitutes

Hydroxyapatite

38



Diffuses into the 
subsurface or 

delivers calcium and 
phosphate into  the 

subsurface

Works at an acidic 
pH

Does not deliver an 
excess of calcium

Works in xerostomic 
patients

Does not favour  
calculus formation

Boosts the 
remineralizing 

properties of saliva.

39International Journal of Clinical Pediatric Dentistry, Volume 12 Issue 2 (March–April 2019)



Caries Res 2008;42:88–97

Proposed mechanism:  localisation 
and supply of calcium, phosphate 
and fluoride ions in the correct 
molar ratio at the tooth surface by 
the CPP to drive diffusion of the 
ion into the subsurface enamel. 

40
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�Reducing the pH of the fluoridated vehicle, may 
prolong the ingress of mineral ions into the 
lesion body by preventing the blockage of enamel 
pores, thus enabling full remineralization of the 
lesion.

� In addition, at a low pH, there is release of 
calcium and fluoride associated with bacteria, 
particularly bacterial lipoteichoic acid, as well as 
the calcium fluoride deposits in plaque matrix 
and tooth surfaces. 
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Curodont™ Repair (Credentis AG, Windisch, Switzerland)

P11-4 monomers applied to an early caries lesion, diffuse 
into the subsurface micropores of the lesion and assemble 
under high ionic strength into a 3D-matrix (scaffold), which 
attracts calcium phosphate from saliva triggering 
biomimetic mineralization that enables the regeneration of 
enamel and dentin

Kirkham J, Firth A, Vernals D, Boden N, Robinson C, Shore RC, et al. Self-assembling peptide scaffolds promote enamel remineralization. J Dent Res. 2007;86(5):426–30.43



�1.5 % arginine, insoluble calcium carbonate, and 1450 ppm 
fluoride as sodium monofluorophosphate

� the amino acids will be deaminated by the arginine 
deaminase (enzyme) system in saliva, producing ammonia, 
which is highly alkaline and causes a rise in pH.

�With the sodium monofluorophosphate providing the 
fluoride ions and the calcium carbonate serving as the 
calcium source, remineralization is enhanced. 

ten Cate JM, Cummins D. Fluoride toothpaste containing 1.5% arginine and insoluble calcium as a new standard of care in caries prevention. J 
Clin Dent. 2013;24:79–87. 44



Calcium oxides in TCP become protected by the organic 
materials, thus allowing the calcium and phosphate ions of the 
TCP to coexist with fluoride ions in an aqueous dentifrice base 

without premature TCP-fluoride interactions 
As the ingredient reaches the tooth surface, the organic 

materials, which have an affinity for tooth surfaces, carries the 
calcium to the tooth surface, protected from fluoride ion. Saliva 

activates the calcium compound, degrading the protective 
coating, releasing calcium at the tooth surface, resulting in high 

fluoride and calcium bioavailability on the lesion surface and 
subsequent diffusion into the lesion to promote remineralization.

Amaechi BT. Remineralisation therapies for initial caries lesions. Curr Oral Health Rep June 
2015;2(2):95–101. DOI: 10.1007/s40496-015- 0048-9
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Delivers o Ca2+, PO4, and F− ions simultaneously in the 
appropriate amounts to form fluorapatite from a single glass 
composition
f-BG is engineered to release fluoride over a 12-h period 
within the oral environment. 
f-BG form fluorapatite that is more chemically stable against 
acid attack.

Earl JS, Leary RK, et al. Physical and chemical characterization of dentin 
surface, following treatment with NovaMin technology. J Clin Dent 2011;22:2–67
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� nHAP and fluoride
� Nanohydroxyapatite, a bioactive and biocompatible material, 

functions by directly filling up the micropores in early caries 
lesions, where it act as a template in the remineralization process 
by continuously attracting large amount of calcium and phosphate 
ions from the oral fluids into the lesion, thus promoting crystal 
growth

Wang ZJ, Sa Y, Sauro S, Chen H, Xing WZ, Ma X, et al. Effect of desensitising toothpastes on dentinal tubule 
occlusion: a dentine permeability measurement and SEM in vitro study. J Dent. 2010;38(5):400–10.
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Ability to induce increase in crystallite 
size and improve crystallinity of apatite 
in the presence remineralizing medium, 

such as saliva, is the predominant 
mechanism

Amaechi BT, PorteousN, RamalingamK,Mensinkai PK, Ccahuana-Vasquez RA, Sadeghpour A, et  al. Remineralization of 
artificial enamel lesions by Theobromine. Caries Res. 2013;47:399–405.
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�effectiveness is suggested to be based mainly on its 
ability to elevate plaque-calcium concentrations, 
when delivered from toothpaste

�Xlear toothpaste and rinse contain 0.243 % (w/w) 
sodium fluoride,

Lynch RJ. Calcium glycerophosphate and caries; a review of the literature. Int Dent J. 2004;54(5 
Suppl 1):310–4.
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�An active ingredient with the ability to release and 
recharge fluoride ion.

� In addition, release five other active ions, Sr2, SiO3 
, Na, BO3 , and Al3.

�Causes the surrounding environment to become 
weakly alkaline upon contact with water or acidic 
solutions. 

�A fluoride-releasing coating material containing S-
PRG filler (PRG BarrierCoat®, SHOFU, Japan) was 
manufactured as a coating material to suppress 
dentin hypersensitivity and prevent caries on 
smooth surface areas.

52



Numerous studies have demonstrated the 
caries-preventing qualities of frequent use of chewing 

gum sweetened by dietary sugar alcohols such as 
xylitol and sorbitol.

Chewing gum, particularly sugar-free gum, may offer a 
valuable adjunct to a caries prevention and 

remineralization program.

Chewing gums

53
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Dental Materials Used for Minimally  Invasive Treatment

Adhesive materials do not require the incorporation of mechanical 
retention features

55



�Adhesion to tooth and release of fluoride
�They perform well in low stress areas. 
�Set glass ionomer is “rechargeable,” take up 

fluoride from the environment, which is provided 
by exposure to fluoride treatments and toothpaste

56



�Technique sensitivity. 
�Handling properties and brittleness of the 

material can be overcome by adding resin to the 
material.

The resulting resin-modified glass ionomer 
cements, or RMGICs, are easier to place, are light-

cured, and have improved esthetic qualities.

57



The glass filler formulation of 
nano-ionomer makes for a 

resin-modified glass-ionomer 
material with high 

polishability, enhanced tooth 
shade-matching potential, and 

better physical properties

58



Effective
bonding to
enamel and

dentin

micromechanical
retention

Minimal cavities

59



IconTM
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Tooth 
preparation 
using air 
abrasion

Tooth 
preparation 
using lasers

Tunnel, box and 
slot preparation

preventive resin 
restorations

Atraumatic 
restorative 
technique

Sandwich technique

Chemomechanic
al caries removal 
(CMCR

Pit and fissure 
sealants

Minimally Invasive Treatment Options for  Cavitated Lesions

62



�Atraumatic restorative technique (ART) was pioneered in 
mid-1980s in Zimbabwe and Tanzania in the need for basic 
treatment of carious teeth in communities with limited 
resources. 

� In this excavation of caries is done using hand instruments 
and then tooth is restored using glass ionomer cement, an 
adhesive material

63

Lopez N., Simpser-Rafalin S., Berthold P. Atraumatic Restorative Treatment for Prevention and 
Treatment of Caries in an Underserved Community. Am. J. Public Health. 2005;95:1338–1339
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Carisolv®
� Well documented
� Minimally-invasive, selective and 

precise
� Minimises the need for the drill and 

anaesthea and enhances patient comfort
� Makes it possible to avoid drilling close 

to the pulp
� Carisolv® instruments with sharp yet 

blunt cutting angles help to protect 
healthy tissue

65

Kumar J, Nayak M, Prasad KL, Gupta N. A 
comparative study of the clinical efficiency of 
chemomechanical caries removal using 
Carisolv® and Papacarie® - A papain gel. 
Indian J Dent Res 2012;23:697.



�Papacarie gel was developed in 2003.
�Main components are an enzyme papain, 

chloramines, toluidine blue.
� Papain is an enzyme extracted from the latex of 

leaves and fruits of the adult green papaya, Carica
papaya.

66

Jawa D, Singh S, Somani R, Jaidka S, Sirkar K, Jaidka R. Comparative evaluation of the efficacy of chemomechanical caries removal 
agent (Papacarie) and conventional method of caries removal: An in vitro study. J Indian Soc Pedod Prev Dent 2010;28:73-7
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�PRR  utilizes the invasive and non invasive 
treatment of borderline or questionable caries.

�The resin placed in the carious areas and 
adjacent caries susceptible areas, seals them 
from the oral environment and provides a  
valuable treatment alternative to conventional 
restorations like amalgam                                        

68



�Two-step (or “stepwise”) caries treatment
�One-step incomplete or partial caries removal

Randomized trial (Maltz et al., 2012, 2013) reported significantly higher 
success rates of one-step incomplete compared with stepwise excavation (99% 

and 91% compared with 88% and 61% after 18 and 36 mos, respectively).
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ORAL HEALTH POLICIES:    USE OF SILVER DIAMINE FLUORIDE

Purpose 
The American Academy of Pediatric Dentistry (AAPD)  
recognizes that dental caries continues to be a prevalent and  
severe disease in children. This policy addresses the use of  
silver diamine fluoride (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. When  
SDF is indicated, it is essential that the infants, children,  
adolescents, or individuals with special health care needs  
receive a comprehensive dental examination, diagnosis, and  
plan of ongoing disease management prior to placement of  
the material. The dental profession has long viewed dental  
caries as an acute disease condition requiring surgical  
debridement, cavity preparation, and mechanical restoration  
of the tooth, but increasingly, especially for the infant and  
child population, practitioners are utilizing individually  
tailored strategies to prevent, arrest, or ameliorate the disease  
process based on caries risk assessment. One of these strategies  
employs application of SDF as an antimicrobial and reminer- 
alization agent to arrest caries lesions after diagnosis and at  
the direction of a responsible dentist of record. 

Methods 
This document was developed by the Council on Clinical  
A!airs and adopted in 2017. "is policy is a review of current  
dental and medical literature and sources of recognized pro- 
fessional expertise and stature, including both the academic  
and practicing health communities, related to SDF and  
silver nitrate. In addition, literature searches of PubMed®/ 
MEDLINE and Google Scholar databases were conducted  
using the terms: diamine silver fluoride and caries, Howe’s  
solution, silver nitrate and caries, and silver diamine #uoride;  
fields: all; limits: within the last 15 years, humans, English,  
birth through age 99. One hundred eight articles matched  
these criteria. Papers for review were chosen from this list  
and from the references within selected articles. Expert and/ 
or consensus opinion by experienced researchers and clini- 
cians also was considered. 

Background
Treatment of incipient caries usually involves early therapeutic 
intervention using topical #uoride, and non-surgical restorative  
techniques such as dental sealants and resin in$ltration. "e use 
and outcomes of these techniques have been well-documented, 

and there are current policies and guidelines with recom- 
mendations for their use in the practice of dentistry.1-3 In 
contrast, treatment of caries lesions traditionally requires 
surgical intervention to remove diseased tooth structure 
followed by placement of a restorative material to restore 
form and function. Barriers to traditional restorative treatment 
(e.g., behavioral issues due to age and/or limited cooperation, 
access to care, $nancial constraints) call for other alternative 
caries management modalities.

Silver topical products, such as silver nitrate and SDF have 
been used in Japan for over 40 years to arrest caries and reduce 
tooth hypersensitivity in primary and permanent teeth. Dur-
ing the past decade, many other countries such as Australia  
and China have been using this compound with similar suc- 
cess.4,5 As marketed in the United States, SDF is a 38 percent  
silver diamine fluoride which is equivalent to five percent  
fluoride in a colorless liquid, with a pH of 10. The exact  
mechanism of SDF is not understood. It is theorized that  
fluoride ions act mainly on the tooth structure, while silver  
ions, like other heavy metals, are antimicrobial. It also is  
theorized that SDF reacts with hydroxyapatite in an alkaline  
environment to form calcium #uoride (CaF2) and silver phos- 
phate as major reaction products. CaF2 provides sufficient  
fluoride to form fluorapatite which is less soluble than  
hydroxy-apatite in an acidic environment.6,7 A side e!ect is the  
discoloration of demineralized or cavitated surfaces. Patients  
and parents should be advised regarding the black staining of  
the lesions associated with the application of SDF. Ideally,  
prior to use of SDF, parents should be shown before-and-  
after images of teeth treated with SDF. Recently, the U.S.  
Food and Drug Administration approved SDF as a device for  
reducing tooth sensitivity, and o!-label use for arresting caries  
is now permissible and appropriate for patients.8-12

Many clinical trials have evaluated the e%cacy of SDF on  
caries arrest and/or prevention,6,10-33 although clinical trials  
have inherent bias because of the staining (i.e., since the  
di!erence between control and treated teeth is obvious to the  
researcher). However, studies consistently conclude that SDF 

ABBREVIATIONS 
AAPD: American Academy of Pediatric Dentistry. CaF2: Calcium  
fluoride.  SDF:  Silver  diamine  fluoride. 

Policy on the Use of Silver Diamine Fluoride for 
Pediatric Dental Patients
Latest Revision 
2018

https://www.aapd.org/media/Policies_Guidelines/P_SilverDiamine.pdf

https://www.aapd.org/media/Policies_Guidelines/P_SilverDiamine.pdf


• Colorless liquid
• pH around 8.0

• Inexpensive
• Across the age spectrum
• Ease of application and 

efficacy
• Fluoride - 44,800 ppm
• Ph - 10

• 25% silver:
Antimicrobial

• 8% ammonia:
Solvent

• 5% fluoride:  
Remineralization

72

Fung, MH, Duangthip, D, Wong, MCM, Lo, EC, Chu, 
CH. 2018. Randomized clinical trial of 12% and 38% silver diamine fluoride 
treatment. J Dent Res. 97(2):171-178



• Arrests dental caries
• Prevents dental caries
• Decreases dentin hypersensitivity

73
https://www.aapd.org/media/Policies_Guidelines/P_SilverDiamine.pdf

https://www.aapd.org/media/Policies_Guidelines/P_SilverDiamine.pdf


Interim treatment for patients 
who can’t receive traditional  

restorative treatment for 
whatever reason: pre-

cooperative,  special needs, 
delayed treatment, etc…

74

Chu, CH, Lo, ECM, Lin, HC. 2002. Effectiveness of silver diamine fluoride and sodium fluoride 
varnish in arresting dentin caries in Chinese pre-school children. J Dent Res. 81(11):767–770.



38% SDF contains ~44,800 ppm F and ~253,870 ppm Ag
Sodium fluoride (NaF) & Silver nitrate (AgNO3)
Reacts with hydroxyapatite producing calcium fluoride (CaF2)  and 

silver phosphate (Ag3PO4)
ØØ CaF2

– Reservoir of fluoride
– Neutralizes imbalance in demineralization/mineralization

ØØAg3PO4

– Crystal of low solubility in the oral environment
– Yellowish color – darkened by sunlight or reducing agents

ØØSDF inhibits dentin demineralization, preserves collagen and  
inhibits collagen breakdown, increases dentin hardness
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SDF Systematic Reviews

Caries arrest 96%

Caries prevention 70%

F varnish  arrest 21%
Prevention58%
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SDF Meta-Analysis (4 studies)

At 12 months:

SDF caries arrest  was 89% 
higher than  other materials or  
placebo

79



Dry &apply, 2+ times per year
80
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vv Prophylaxis
vv Vaseline – adjacent soft tissue
vv Relative isolation: cotton rolls /gauze
vv Suction / Drying
vv Application using a microbrush for ~2-3 min
vv Wash with water
vv No specification for number of applications

82



1 weektime 0 1 day

Rosenblatt et al. J Dent Res 2009; 88:116--125
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• Extreme caries risk (xerostomia, S--ECC)
• Behavior or medical management  

challenges
• More lesions than treatable at 1 visit
• Difficult to treat lesions
• Patients without access to care
• Young patients who are wait--listed 

84

Chu, CH, Lo, ECM, Lin, HC. 2002. Effectiveness of silver diamine fluoride and sodium fluoride varnish in arresting dentin 
caries in Chinese pre-school children. J Dent Res. 81(11):767–770.



• No adverse reports in >80 years of use in Japan
• Contraindication

– Silver allergy
– Tooth that is symptomatic or pulpally involved

• Relative contraindication
– Significant desquamative processes

e.g. ulcerative gingivitis, stomatitis
→ Protect by petroleum jelly

85

Whitford, GM . 1987. Fluoride in dental products: safety 
considerations. J Dent Res. 66(5):1056–1060.



� Metallic/bitter taste

� Temporary staining to skin-- resolves in 2-14 days 

� Mucosal irritation/lesions -- resolved within 2 days

� High fluoride concentration (44,800 ppm) of 38% 

SDF – dental fluorosis -- large doses in young 

children

� Cytotoxic to fibroblasts  (Fancher et al. 2017)--

increased pulp cell death when the remaining dentin 

thickness is less
Chu CH, Lo EC. Promoting caries arrest in children with silver diamine fluoride: a 
review. Oral Health Prev Dent. 2008;6(4):315-321. 86



� One drop (25 µL) -- 9.5 mg silver diamine fluoride.

– 100% absorption of 20μL drop (9.5 mg SDF) in 10 kg child
= 0.95 mg/kg
• 400--fold LD50 safetymargin.

� Published clinical trials -- 4,000 young children worldwide– No reported 

deaths or systemic adverse effects. 

� No Observed Adverse Effect Level for 14 days of daily  exposure = 1.3 mg/kg

� Recommended limit: 1 drop per 10 kg per visit
87



Permanent dark staining of clinic surfaces  
and clothes
– Does not come out after setting (exceptions)
– Clean immediately with copious water,  

ethanol, or high pH solvents such as ammonia
Temporary staining of skin

– Rinse
– Will go away in days
– No harm 88



Glass Ionomer Cements (GICs) add the benefit 
of  sustained fluoride release and a seal

Protocol: SDF, then standard GIC protocol.

Photos courtesy of Dr. John  

(they darken over time)
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The panel made a  conditional  
recommendation  regarding the 

use of  SDF 38% for the arrest  of 
cavitated caries  lesions in primary  
teeth as part of a  comprehensive 

caries  management program

4/10/2018
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• SDF arrests >90% caries when used 2/year
• Powerful indirect prevention
• Protect, Isolate and Dry before applying SDF
• SDF stains the crap out of everything
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Tunnel, Box and 
Slot Preparation

92



93



Kinetic energy is used to remove carious lesion. 

�Powerful fine stream of moving aluminum oxide 
particles is directed against the surface to be 
removed.

�Abrasive particles hit the tooth with high 
velocity and a small amount of tooth structure 
is removed. 

�Commonly used particle sizes are either 27 or 50 
micrometers in diameter. 
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� The speed of the abrasive particles when they hit the target 
depends upon air pressure, size of particles, powder flow, 
nozzle diameter, the angle of the tip and the distance of tip 
from the tooth.

� Usually the distance from the tooth ranges from 0.5 to 2 
millimeters. As the distance increases, the cutting efficiency 
decrease

� An added advantage is that tooth preparations achieved 
using air abrasion show rounded internal contours when 
compared with those prepared with a handpiece and 
straight burs.
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�When treating an old restoration, one 
should consider the following options 
before performing their replacement
¡Recontour and/or polish
¡Seal margins
¡Repair local defect
¡Replace restoration.
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Restoration is indicated for 
replacement when any of following 
occurs
¡Secondary caries which cannot be 
removed during repair procedure

¡Need for esthetics
¡Presence of pulpal pathology
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�The decision to repair rather than 
replace a  restoration should be based 
on the patient’s risk of developing 
caries, the professional’s judgment of 
advantages vs. Risks and conservative 
principles of tooth preparation.
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DISEASE 
CONTROL
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�Different efforts which must be made in 
order to decrease the incidence of 
caries include identification and 
monitoring of bacterias, diet analysis 
and modification, use of topical
fluorides and antimicrobial agents. 

�For caries control, caries vaccines and 
bacterial replacement therapy have 
also come up .
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� Recently Ozone has been 
proposed as a preventive 
mode for caries.

� Shown to eliminate 
bacteria associated with 
caries; it can also lead to 
lesion reversal.

� It is delivered to the tooth 
surface for 10-40 secs ,the 
Ozone delivery should be 
followed by 
remineralization solutions 
and fluoride rinses. 
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Method for managing 
Carious primary molars 

where decay is sealed 
under preformed metal 
crowns (PMCs) without 
local anaesthesia, tooth 

preparation or any caries 
removal.
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�Irreversible pulpal involvement 
�Insufficient sound tissue left to retain 

the crown
�Parent or child unhappy with 

aesthetics. 
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minimally invasive dentistry 
is based on advances in 

science.
emerging technologies will 

facilitate evolution to 
primary prevention of caries, 

though technical, cultural 
and economic obstacles to 

full implementation in 
clinical practice still exist
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� Caries Management Pages i-i. Guzmán-Armstrong, Sandra, Fontana, Margherita, 
Nascimento, Marcelle M., and Ferreira Zandona, Andrea G.. DENTAL CLINICS 
OF NORTH AMERICA October 2019 • Volume 63 • Number 4

� Cochrane NJ,  CaiF,  Huq NL, Burrow MF, Reynolds EC. New approach to 
enhance remineralization of tooth enamel. J Dent Res 2010;89:1187-97.

� Chu CH, Lo EC. Promoting caries arrest in children with silver diamine fluoride: a 
review. Oral Health Prev Dent. 2008;6(4):315-321. 

� https://www.oralhealthgroup.com/features/technology-in-minimally-invasive-
dentistry/
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