
 

 
 
 
 
 
 

GRADE Certainty in the Evidence GRADE Interpretation of Strength of Recommendations 

 
For Patients Most individuals in this situation would want the 

recommended course of action and only a small 
proportion would not. 

The majority of individuals in this situation would want the suggested 
course of action, but many would not. 

 

For Clinicians Most individuals should receive the intervention. Recognize that different choices will be appropriate for individual patients 
and that you must help each patient arrive at a management decision 
consistent with his or her values and preferences. 

 
 
 

 
Before SDF Application 

 

 
After SDF Application 

For Policy 
Makers 

The recommendation can be adapted as policy in 
most situations. 

Policy making will require substantial debate and involvement of various 
stakeholders. 

 
 
 
 
 
 
 
 

SDF = silver diamine fluoride 

* “Clinicians” refers to the target audience for this guideline, but only those authorized/trained to perform the specified interventions 
should do so. 

† In keeping with the concept of informed consent, all nonrestorative and restorative treatment options and their potential side effects 
(such as blackened tooth surfaces treated with silver diamine fluoride) should be offered and explained to all patients. 

‡ The order of treatments included in this recommendation represents a ranking of priority defined by the panel when accounting for 
treatment effectiveness, feasibility, patients’ values and preferences, and resource utilization. Considerations such as a particular 
patient’s values and preferences, special needs, or insurance status should inform clinical decision making. 
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Implications Strong Recommendations Conditional Recommendations 

Evidence-Based Clinical Practice Guideline on Nonrestorative Treatments for Carious Lesions: 
A Report from the American Dental Association 

Summary of clinical recommendations for the nonrestorative treatment of caries on primary teeth 

Expert Panel Recommendation Certainty in 
the Evidence 

Strength of 
Recommendation 

High 
We are very confident that the true 
effect lies close to that of the estimate 
of the effect. 

Moderate 
We are moderately confident in the 
effect estimate. The true effect is likely 
to be close to the estimate of the effect. 

Low Our confidence in the effect estimate 
is limited. 

Very Low We have very little confidence in the 
effect estimate. 

 

To arrest advanced cavitated carious lesions on any coronal surface of primary teeth, the expert panel 
recommends clinicians* prioritize the use of 38% silver diamine fluoride (SDF) solution (biannual application) 
over 5% sodium fluoride varnish (application once per week for 3 weeks).† 

Moderate Strong 

To arrest or reverse noncavitated carious lesions on occlusal surfaces of primary teeth, the expert panel 
recommends clinicians* prioritize the use of sealants + 5% sodium fluoride varnish (application every 3-6 months) 
or sealants alone over 5% sodium fluoride varnish alone (application every 3-6 months), 1.23% acidulated phosphate 
fluoride gel (application every 3-6 months), resin infiltration + 5% sodium fluoride varnish (application every 3-6 
months), or 0.2% sodium fluoride mouthrinse (once per week).‡ 

Moderate Strong 

To arrest or reverse noncavitated carious lesions on facial or lingual surfaces of primary teeth, the expert panel 
suggests clinicians* use 1.23% acidulated phosphate fluoride gel (application every 3-6 months) or 5% sodium 
fluoride varnish (application every 3-6 months).‡ 

Moderate 
to Low 

Conditional 

To arrest or reverse noncavitated carious lesions on approximal surfaces of primary teeth, the expert panel 
suggests clinicians* use 5% sodium fluoride varnish (application every 3-6 months), resin infiltration alone, 
resin infiltration + 5% sodium fluoride varnish (application every 3-6 months), or sealants alone.‡ 

Low to 
Very Low 

Conditional 

To arrest or reverse noncavitated carious lesions on coronal surfaces of primary teeth, the expert panel suggests 
clinicians* do not use 10% casein phosphopeptide-amorphous calcium phosphate paste if other fluoride interventions, 
sealants, or resin infiltration is accessible. 

Low Conditional 

 



 

Cavitated† 

38% SDF Solution#, ** 

Primary Teeth 

Coronal Surface 

If not feasible§ 

• Sealants + 5% NaF 
Varnish‡, §, or 

• Sealants Alone 

Noncavitated* 

Facial or Lingual 

 
 
 
 
 

Clinical Pathway for the Nonrestorative Treatment of Carious Lesions on Primary Teeth 
 
 
 
 
 
 

Occlusal Approximal 
 

 
Cavitated† Noncavitated* Cavitated† 

 
 

 
 
 
 
 

• 5% NaF Varnish‡ 

Alone, or 

• 1.23% APF Gel‡, or 

• Resin Infiltration + 
5% NaF Varnish‡, or 

• 0.2% NaF 
Mouthrinse¶ 

 
 
 
 
 
 
 

Lesion(s) should be monitored (e.g., hardness/texture, color, 
radiographs) periodically throughout the course of treatment 

 

NaF = sodium fluoride 
APF = acidulated phosphate fluoride 
SDF = silver diamine fluoride 

* Defined as International Caries Detection and Assessment System (ICDAS) 1 and 2 lesions. 
† Defined as ICDAS 5 and 6 lesions. 
‡ Application every 3-6 months. 

§ The order of treatments included in this recommendation represents a ranking of priority defined by 
the panel when accounting for treatment effectiveness, feasibility, patients’ values and preferences, 
and resource utilization. Considerations such as a particular patient’s values and preferences, special 
needs, or insurance status should inform clinical decision making. 

¶At-home use once per week. 
# Biannual application. 

**In keeping with the concept of informed consent, all nonrestorative and restorative treatment 
options and their potential side effects (such as blackened tooth surfaces treated with SDF) 
should be offered and explained to all patients. 

• 1.23% APF Gel‡, §, 
or 

• 5% NaF Varnish‡ 

Evidence-Based Clinical Practice Guideline on Nonrestorative Treatments for Carious Lesions: 
A Report from the American Dental Association 

• 5% NaF Varnish‡, § 

Alone, or 

• Resin Infiltration 
Alone, or 

• Resin Infiltration + 
5% NaF Varnish‡, or 

• Sealants Alone 

Noncavitated* 



 

 
 
 
 
 
 

GRADE Certainty in the Evidence GRADE Interpretation of Strength of Recommendations 

 
For Patients Most individuals in this situation would 

want the recommended course of action 
and only a small proportion would not. 

For Clinicians Most individuals should receive the 
intervention. 

The majority of individuals in this situation would want the suggested course 
of action, but many would not. 

 
Recognize that different choices will be appropriate for individual patients and 
that you must help each patient arrive at a management decision consistent 
with his or her values and preferences. 

 
 
 

 
Before SDF Application 

 

 
After SDF Application 

For Policy 
Makers 

The recommendation can be adapted 
as policy in most situations. 

Policy making will require substantial debate and involvement of various 
stakeholders. 

 
 
 
 
 
 
 
 
 

SDF = silver diamine fluoride 
ppm = parts per million 
* “Clinicians” refers to the target audience for this guideline, but only those authorized/trained to perform the specified interventions 

should do so. 
† In keeping with the concept of informed consent, all nonrestorative and restorative treatment options and their potential side effects 

(such as blackened tooth surfaces treated with silver diamine fluoride) should be offered and explained to all patients. 
‡ The order of treatments included in this recommendation represents a ranking of priority defined by the panel when accounting 

for treatment effectiveness, feasibility, patients’ values and preferences, and resource utilization. Considerations such as a particular 
patient’s values and preferences, special needs, or insurance status should inform clinical decision making. 
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Implications Strong Recommendations Conditional Recommendations 

Expert Panel Recommendation Certainty in Strength of 
the Evidence Recommendation 

Evidence-Based Clinical Practice Guideline on Nonrestorative Treatments for Carious Lesions: 
A Report from the American Dental Association 

Summary of clinical recommendations for the nonrestorative treatment of caries on permanent teeth 

High 
We are very confident that the true 
effect lies close to that of the estimate 
of the effect. 

Moderate 
We are moderately confident in the 
effect estimate. The true effect is likely 
to be close to the estimate of the effect. 

Low Our confidence in the effect estimate 
is limited. 

Very Low We have very little confidence in the 
effect estimate. 

 

To arrest advanced cavitated carious lesions on any coronal surface of permanent teeth, the expert panel suggests 
clinicians* prioritize the use of 38% silver diamine fluoride (SDF) solution (biannual application) over 5% sodium fluoride varnish 
(application once per week for 3 weeks).† 

 
Low 

 
Conditional 

To arrest or reverse noncavitated carious lesions on occlusal surfaces of permanent teeth, the expert panel recommends 
clinicians* prioritize the use of sealants + 5% sodium fluoride varnish (application every 3-6 months) or sealants alone over 5% 
sodium fluoride varnish alone (application every 3-6 months), 1.23% acidulated phosphate fluoride gel (application every 3-6 
months), or 0.2% sodium fluoride mouthrinse (once per week).‡ 

 
Moderate 

 
Strong 

To arrest or reverse noncavitated carious lesions on facial or lingual surfaces of permanent teeth, the expert panel suggests 
clinicians* use 1.23% acidulated phosphate fluoride gel (application every 3-6 months) or 5% sodium fluoride varnish (application 
every 3-6 months).‡ 

Moderate 
to Low 

 
Conditional 

To arrest or reverse noncavitated carious lesions on approximal surfaces of permanent teeth, the expert panel suggests 
clinicians* use 5% sodium fluoride varnish (application every 3-6 months), resin infiltration alone, resin infiltration + 5% 
sodium fluoride varnish (application every 3-6 months), or sealants alone.‡ 

Low to 
Very Low 

 
Conditional 

To arrest or reverse noncavitated and cavitated carious lesions on root surfaces of permanent teeth, the expert panel suggests 
clinicians* prioritize the use of 5,000 ppm fluoride (1.1% sodium fluoride) toothpaste or gel (at least once per day) over 5% 
sodium fluoride varnish (application every 3-6 months), 38% SDF + potassium iodide solution (annual application), 38% SDF solution 
(annual application), or 1% chlorhexidine + 1% thymol varnish (application every 3-6 months).†, ‡ 

 
Low 

 
Conditional 

To arrest or reverse noncavitated carious lesions on coronal surfaces of permanent teeth, the expert panel suggests 
clinicians* do not use 10% casein phosphopeptide-amorphous calcium phosphate paste if other fluoride interventions, sealants, 
or resin infiltration is accessible. 

 
Low 

 
Conditional 

 



 

Occlusal Approximal 

Cavitated† Noncavitated* Cavitated† 

Facial or Lingual 

• 1.23% APF Gel‡, §, 
or 

• 5% NaF Varnish‡ 

• 5% NaF Varnish‡, § 

Alone, or 

• Resin Infiltration 
Alone, or 

• Resin Infiltration 
+ 5% NaF 
Varnish‡, or 

• Sealants Alone 

Noncavitated* Noncavitated* 

Permanent Teeth 

Coronal Surface 

Cavitated† 

38% SDF Solution#, ** 

Root Surface 

Noncavitated* 
and Cavitated† 

• 5,000 ppm F (1.1% 
NaF) Toothpaste 
or Gel†† 

If not feasible§ 

Lesion(s) should be monitored (e.g., hardness/texture, color, 
radiographs) periodically throughout the course of treatment 

 
 
 
 

• 5% NaF Varnish‡, or 

• 38% SDF** + 
Potassium Iodide 
Solution‡‡, or 

• 38% SDF Solution 
Alone**, ‡‡, or 

• 1% Chlorhexidine + 
1% Thymol Varnish‡ 

 
 
 
 
 

Clinical Pathway for the Nonrestorative Treatment of Carious Lesions on Permanent Teeth 
 
 
 
 
 
 
 
 
 
 
 
 
 

• Sealants + 5% NaF 
Varnish‡, §, or 

• Sealants Alone 

  

If not feasible§ 

  

 
 
 
 
 
 
 
 
 
 
 
 

NaF = sodium fluoride 
APF = acidulated phosphate 

fluoride 
SDF = silver diamine fluoride 
ppm = parts per million 
F = fluoride 

 
* Defined as International Caries Detection and Assessment System (ICDAS) 1 and 2 lesions. 
† Defined as ICDAS 5 and 6 lesions. 
‡ Application every 3-6 months. 
§ The order of treatments included in this recommendation represents a ranking of priority defined by 

the panel when accounting for treatment effectiveness, feasibility, patients’ values and preferences, 
and resource utilization. Considerations such as a particular patient’s values and preferences, special 
needs, or insurance status should inform clinical decision making. 

 
¶ At-home use once per week. 
# Biannual application. 
** In keeping with the concept of informed consent, all nonrestorative and restorative treatment options 

and their potential side effects (such as blackened tooth surfaces treated with SDF) should be offered 
and explained to all patients. 

†† At-home use at least once per day. 
‡‡ Annual application. 

Evidence-Based Clinical Practice Guideline on Nonrestorative Treatments for Carious Lesions: 
A Report from the American Dental Association 

• 5% NaF Varnish‡, 
or 

• 1.23% APF Gel‡, 
or 

• 0.2% NaF 
Mouthrinse¶ 
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The American Dental Association Caries 
Classification System for Clinical Practice 
A report of the American Dental Association Council 
on Scientific Affairs 
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Gregory G. Zeller, DDS, MS; Robert Hale, DDS; 
Thomas C. Hart, DDS, PhD; Edmond L. Truelove, DDS, MSD; 
American Dental Association Council on Scientific Affairs 

 

 
ental caries remains a common chronic dis- 
ease and, in the absence of treatment, it may 
progress until the tooth is destroyed. Despite 
advances in restorative materials and the 

implementation of various preventive approaches, more 
than 90% of adults in the United States have experienced 
dental caries before 30 years of age.1,2 

Dental caries is a multifactorial disease involving 
many complex risk and protective factors.3 The clinical 

presentation of caries disease is a caries 
lesion; the severity of the disease and 
of individual caries lesions is the result 
of complex personal, biological, 
behavioral, and environmental factors. 
Some factors are protective, such as the 
presence of fluoride in the biofilm, 
whereas others lead to hard tissue 
destruction, such as lower plaque 
pH.4-6 Caries risk assessment is the 
organized process of evaluating these 

protective and pathogenic factors and provides the 
foundation7-9 for selecting treatment interventions. 

The dental profession continues to implement a 
more interceptive nonsurgical therapeutic model to 
prevent, treat, and reverse caries lesions, particularly in 
the early stages. Despite progress, the profession still 

 

This article has an accompanying online continuing education activity 
available at: http://jada.ada.org/ce/home. 
Copyright ª 2015 American Dental Association. All rights reserved. 

 
 

ABSTRACT 

Background. The caries lesion, the most commonly 
observed sign of dental caries disease, is the cumulative 
result of an imbalance in the dynamic demineralization and 
remineralization process that causes a net mineral loss over 
time. A classification system to categorize the location, site 
of origin, extent, and when possible, activity level of caries 
lesions consistently over time is necessary to determine 
which clinical treatments and therapeutic interventions are 
appropriate to control and treat these lesions. 
Methods. In 2008, the American Dental Association 
(ADA) convened a group of experts to develop an easy-to- 
implement caries classification system. The ADA Council 
on Scientific Affairs subsequently compiled information 
from these discussions to create the ADA Caries Classifi- 
cation System (CCS) presented in this article. 
Conclusions. The ADA CCS offers clinicians the capa- 
bility to capture the spectrum of caries disease pre- 
sentations ranging from clinically unaffected (sound) tooth 
structure to noncavitated initial lesions to extensively 
cavitated advanced lesions. The ADA CCS supports a 
broad range of clinical management options necessary to 
treat both noncavitated and cavitated caries lesions. 
Practical Implications. The ADA CCS is available for 
implementation in clinical practice to evaluate its usability, 
reliability, and validity. Feedback from clinical practi- 
tioners and researchers will allow system improvement. 
Use of the ADA CCS will offer standardized data that can 
be used to improve the scientific rationale for the treatment 
of all stages of caries disease. 
Key Words. Caries classification system; caries lesion 
classification; caries location; caries extent; caries activity; 
caries management. 
JADA 2015:146(2):79-86 

http://dx.doi.org/10.1016/j.adaj.2014.11.018 
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primarily uses the G.V. Black system for caries classi- 
fication, referring to the intended surgical (operative) 
outcome in classifying the caries lesion. Dr. Black’s 
system does not address noncavitated lesions, yet, 
as Black anticipated in 1896, “The day is surely 
coming . when we will be engaged in practicing 
preventive rather than reparative dentistry.”10 The 
American Dental Association (ADA) Caries Classifica- 
tion System (CCS) is designed to help address that goal. 

Because the caries lesion has different forms of 
clinical presentation during the disease process, clini- 
cians need a classification system that supports appro- 
priate treatment decisions using available nonsurgical 
and surgical approaches.11-13 Classifying lesion location, 
site of origin, extent, and if possible, activity, should be 
part of all dental evaluations to facilitate risk assessment 
and treatment recommendations.4,11,12 

Epidemiologic studies measuring the prevalence and 
severity of dental caries have used modified versions of 
Klein and colleagues’ decayed, missing, and filled 
(DMF)14 or Gruebbel’s decayed, extraction indicated, 
and filled (def)15 indexes; however, these indexes only 
capture cavitated lesions. Other indexes were designed 
to describe additional stages of the caries process. 
Among these approaches are the International Caries Detection and Assessment System (ICDAS), which uses 

 
The ADA Council on Scientific Affairs welcomes and 

expects feedback from clinicians, dental educators, and 
researchers in an effort to continue improving and 
refining the System. 

 
TERMINOLOGY AND DEFINITIONS 
Various terms used in the ADA CCS and their defini- 
tions follow: 
■ Caries lesion is the clinical manifestation of caries 
disease. A patient diagnosed with caries disease can have 
few or many caries lesions (a clinical manifestation), and 
the number and extent of these lesions are measures of 
disease severity. Based on clinical parameters, each caries 
lesion may be classified as noncavitated or cavitated 
(Figure). 
■ Noncavitated refers to initial caries lesion develop- 
ment, before cavitation occurs. Noncavitated lesions are 
characterized by a change in color, glossiness or surface 
structure as a result of demineralization before there is 
macroscopic breakdown in surface tooth structure. 
These lesions represent areas with net mineral loss due to 
an imbalance between demineralization and reminerali- 
zation. Reestablishing a balance between demineraliza- 
tion and remineralization may stop the caries disease 
process while leaving a visible clinical sign of past 

visual surface characteristics to measure surface changes 
and potential histologic depths of caries lesions16-18; the 

disease. 
■ Cavitated23 denotes a loss of surface integrity. In some 

Pulp, Ulcer, Fistula, and Abscess system (PUFA), which 
is focused on staging the most severe levels of caries 
disease19; and the Caries Assessment Spectrum and 
Treatment (CAST),20 which includes staging caries 
lesions both for early and for more severe levels. 

In 2008, the ADA convened a group of experts 
and stakeholders to begin the development of a CCS that 
would be useful in clinical practice while incorporating 
up-to-date scientific evidence.21 The ADA Council on 
Scientific Affairs subsequently, after several iterations, 
developed the current version of the ADA CCS pre- 
sented in this report. The ADA CCS is intended to be 
easy to learn, is designed for use in various clinical 
practice settings, and has commonalities and differences 
with other caries classification approaches22 used for 
clinical caries management and research.11 

The ADA Council on Scientific Affairs ultimately 
opted to create a new system that takes existing caries 
classification approaches into consideration, adds 
additional perspectives, and harmonizes these ideas into 
a single usable system. The ADA CCS is designed to 
include noncavitated and cavitated caries lesions and to 
describe them by clinical presentation without reference 

cases, cavitation can be restricted to the enamel (for 
example, microcavitation). Note that these lesions should 
be differentiated from linear enamel hypoplasia and 
molar incisor hypomineralization, which are often asso- 
ciated with higher risk of caries disease.24 Frequently, 
cavitation refers to the total loss of enamel and exposure 
of the underlying dentin. In any case, cavitation denotes 
the inability to biologically replace the loss of hard tissue 
and, if left untreated, the lesion is likely to progress. 
■ Surgical refers to removal of tooth structure, usually 
resulting in placement of a restoration. Surgical treat- 
ment should be minimally invasive, conserve natural 
tooth structure,11 and be provided in conjunction 
with appropriate nonsurgical chemotherapeutic and 
behavioral interventions. 
■ Nonsurgical treatment implies use of strategies 
including physical barriers (that is, sealants), biofilm 
modification, remineralization by means of chemother- 
apeutic interventions, and patient behavior change. As 
stated previously, the decision to treat a caries lesion 
nonsurgically or surgically often is made on the basis of 
whether or not the tooth surface is fully cavitated.4,11 

to a specific treatment approach. In addition, the ADA   
CCS—contrasted with some caries classification sys- 
tems—links clinical lesion presentation to radiographic 
findings and provides an approach to identify, when 
possible, caries lesion activity over time. 

ABBREVIATION KEY. ADA: American Dental Association. 
CCS: Caries Classification System. CRA: Caries risk assess- 
ment. DMF: Decayed, missing, and filled. ICDAS: Interna- 
tional Caries Detection and Assessment System. 
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Figure. Caries lesions represent a continuum of net mineral loss. 

 
 

DESCRIPTION OF THE AMERICAN DENTAL 
ASSOCIATION CARIES CLASSIFICATION SYSTEM 
The ADA CCS scores each surface of the dentition 
based on the following: tooth surface, presence or 
absence of a caries lesion, anatomic site of origin, 
severity of the change, and estimation of lesion activity. 
Clinical application of the ADA CCS relies upon 
examinations conducted on a clean tooth with com- 
pressed air, adequate lighting, and the use of a rounded 
explorer or ball-end probe. Indicated radiographs also 
should be available. 

Detection criteria for tooth surface sites of origin are 
defined in Table 111 as follows: 
■ pit and fissure; 
■ approximal; 
■ cervical and smooth surface; 
■ root. 

In the ADA CCS system, smooth, cervical, and root 
surfaces receive similar considerations because they 
share many similar characteristics and are accessible 
for visible and tactile clinical examination (Table 2). 
Classifying the site of origin for a caries lesion is useful 
in a caries management system for assessing the 
etiology of the lesion and for addressing the treatment 
options available for that caries lesion. 

Sound surface. In the healthy state, the surface is 
sound, and there is no clinically detectable lesion. The 
dental tissue appears normal in color, translucency, and 
glossiness, or the tooth has an adequate restoration or 
sealant with no sign of a caries lesion. 

Initial caries lesion. These are the earliest detectable 
lesions compatible with net mineral loss. They are 
limited to the enamel or cementum or very outermost 
layer of dentin on the root surface and, in the mildest 
forms, are detectable only after drying. The clinical 
presentation includes change in color to white or brown 
(for example, “cervical demineralization” along the 
gingival area), or well defined areas (for example, “white 
spot lesions” on smooth surfaces). In pits and fissures, 
there is a clear change in color to brown but no sign of 
significant demineralization in the dentin (that is, no 
underlying dark gray shadow). These initial lesions are 
considered noncavitated and, with remineralization, are 
reversible. Most of these lesions would be classified 
as “sound” in epidemiologic studies. 

Moderate caries lesion. Moderate mineral loss 
results in a deeper demineralization with some 

 
TABLE 1 

American Dental Association Caries 
Classification System tooth surface 
site definitions.* 
SITE DEFINITION 

Pit and Fissure Referring to the anatomic pits or fissures of teeth, 
such as occlusal, facial, or lingual surfaces of 
posterior teeth, or lingual surfaces of maxillary 
incisors or canines 

Approximal Referring to the immediate proximity to the 
contact area of an adjacent tooth surface; may 
exist on any surface of the tooth 

Cervical and 
Smooth Surface 

Referring to the cervical area or any other smooth 
enamel surface of the anatomic crown adjacent 
to an edentulous space; may exist anywhere 
around the full circumference of the tooth 

Root Referring to the root surface apical to the 
anatomic crown 

* Source: Ismail and colleagues.11 

 
 

possibility of enamel surface microcavitation, early 
shallow cavitation, and/or dentin shadowing visible 
through the enamel, which indicates the likelihood of 
dentin involvement (for example, microcavitation with 
visible dentin staining). These lesions display visible 
signs of enamel loss in pits and fissures, on smooth 
surfaces, or visible signs of cementum/dentin loss on the 
root surface. Although the pits and fissures may appear 
intact (yet brown), dentin involvement (demineraliza- 
tion) may often be detected by the appearance of a 
dark gray shadow or translucency visible through the 
enamel. Dentinal involvement of moderate lesions in 
approximal areas may be detected in a similar manner 
by examining the marginal ridges over the suspected 
lesion site, which may have gray discoloration or 
appear translucent. If the suspected site of an 
approximal lesion cannot be directly inspected, which 
is often the case, the presence and extent of lesion 
cavitation cannot be assessed without the use of 
radiographs,25 tooth separation,26,27 or both, in combi- 
nation with an assessment of lesion activity, where 
possible. 

Advanced caries lesion. Advanced caries lesions 
have full cavitation through the enamel, and the dentin 
is clinically exposed. In the ADA CCS, any clearly 
visible cavitated lesion showing dentin on any surface of 

INCREASING MINERAL LOSS→ Cavitation of the Surface 

Sound surface Initial mineral loss Moderate mineral loss Advanced mineral loss 
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the tooth is classified as “advanced.” In epidemiologic 
studies, these lesions are classified as “decayed.” 

Note that any caries lesion described above also may 
be associated with an existing restoration or sealant. 

Correlating the appearance of pit-and-fissure caries 
lesions relative to suspected histologic dentin penetra- 
tion may be useful in clinical decision-making. For 
pit-and-fissure caries lesions, the ICDAS Coordinating 
Committee published data correlating the clinical 
appearance of these lesions with the histologic exami- 
nation of the teeth after extraction. Per the published 
data,16,17 0% to 50% of ADA CCS initial pit-and-fissure 
caries lesions could exhibit histologic dentin penetra- 
tion; likewise, 50% to 88% of ADA CCS moderate pit- 
and-fissure caries lesions may penetrate histologically 
to dentin. ADA CCS advanced pit-and-fissure caries 
lesions, because they are fully cavitated, would be 
expected to have 100% histologic penetration to 
dentin.15 Consideration of these probability ranges for 
dentin demineralization could be beneficial in any caries 
management system that includes treatment 
considerations. 

Lastly, the topic of longitudinal assessment of ac- 
tivity28 deserves discussion. The ADA CCS scores visible 
changes in tooth structures and, therefore, cannot score 
initial caries activity before visible structural changes 
occur. Where there are visible signs of caries lesions, it is 
often possible to determine whether the lesion is active 
or arrested. Table 3 lists factors to consider when 
making a clinical determination of lesion activity or 
inactivity. The lesion is judged as active when there are 
manifestations suggestive of continued demineraliza- 
tion. This process can be followed over time to further 
determine the presence of disease activity, which may 
influence the decision regarding nonsurgical or surgical 
intervention. Detection of arrested lesions indicates the 
disease process is no longer active. “Affected dentin” is a 
term used to describe dentin that has been exposed to 
bacterial acids but is not yet infected by cariogenic 
bacteria. Depending on clinical assessment of caries 
lesion activity at the time of examination, affected 
dentin may be soft if demineralization is occurring 
(active) or may be hard if the lesion is arrested/ 
remineralized (inactive). Affected dentin often is stained 
or discolored, which is not necessarily a reason for 
surgical removal particularly if the dentin has 
remineralized.29 

Caries lesion activity assessment, despite the limita- 
tions of this metric, may be a key factor for monitoring 
noncavitated lesion progression or regression over time, 
and lesion activity also may be a useful metric for 
gauging chemotherapeutic treatment effectiveness. 
Lesion activity should be considered when performing a 
direct clinical examination and when evaluating radio- 
graphs. Evidence of lesion activity over time, based on 
changes (or lack thereof) in the radiolucency 

 
TABLE 3 

Characteristics of active and inactive 
caries lesions.* 
ACTIVITY 
ASSESSMENT 
FACTOR 

CARIES LESION ACTIVITY 
ASSESSMENT DESCRIPTORS 

Likely to Be 
Inactive/Arrested 

Likely to Be Active 

Location of 
the Lesion 

Lesion is not in a 
plaque stagnation area 

Lesion is in a plaque 
stagnation area 
(pit/fissure, approximal, 
gingival) 

Plaque Over 
the Lesion 

Not thick or sticky Thick and/or sticky 

Surface 
Appearance 

Shiny; color: brown- 
black 

Matte/opaque/loss of 
luster; color: white-yellow 

Tactile Feeling Smooth, hard enamel/ 
hard dentin 

Rough enamel/soft dentin 

Gingival Status 
(If the Lesion Is 
Located Near 
the Gingiva) 

No inflammation, no 
bleeding on probing 

Inflammation, bleeding 
on probing 

* Source: Ekstrand and colleagues.28 

 
(progression or arrest) could have a direct impact on 
clinical treatment decisions. An arrested, remineralized, 
noncavitated lesion (white or brown) is acid resistant 
and no longer an indicator of active caries disease. 
This factor should be considered when assigning caries 
risk status. A cavitated lesion by nature is more likely 
to be active and progress because self-cleaning is 
difficult. 

USING THE AMERICAN DENTAL ASSOCIATION 
CARIES CLASSIFICATION SYSTEM IN CLINICAL 
PRACTICE 
The best predictor of future caries lesions is the pres- 
ence of current caries lesions or evidence of caries 
lesions in the recent past.8,9,30,31 Thus, a careful clinical 
hard-tissue examination must be part of diagnosis and 
risk assessment. The assessment process includes iden- 
tification and classification of the presence of lesions 
(including white-spot lesions), recent restorations due 
to caries disease, cavitated lesions, and radiolucencies. 
During the clinical dental examination, the involved 
tooth surface or surfaces, the site of origin, the extent, 
and, if possible, the activity of any caries lesion should 
be recorded in a reliable and valid way to assess current 
disease status as well as changes in disease state over 
time. The ADA CCS is proposed to facilitate such 
assessment. 

For lesions accessible via visual and tactile evalua- 
tion, which very often excludes the approximal contact 
area, the clinician can directly evaluate the lesion. When 
conducting the visual examination, the clinician should 
use a good source of light and air on a clean tooth. 
Forcing an explorer into any site to detect a lesion 
may cause cavitation and eliminate the chance to 
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remineralize the previously intact surface32; however, 
a rounded (blunt or dull) explorer or a ball probe can 
be used to evaluate surface texture (rough versus 
smooth) by dragging the instrument over the surface 
in question. 

The visual and tactile examination of the teeth is 
enhanced when the clinician cleans and dries the pits 
and fissures while recording findings tooth-by-tooth to 
determine if each pit or fissure is sound, or, if a caries 
lesion is present, noting the lesion extent (initial, 
moderate, or advanced as [Table 2]) and, when possible, 
recording activity for each lesion as shown in Table 3. 
A comparison to the patient’s previous examination 
findings will help assess caries lesion activity. Note 
that for surfaces (not teeth) where more than one 
distinct, independent lesion is present, each lesion is 
classified. 

Next, the smooth surfaces are examined by drying 
the facial aspect and proceeding around the dentition 
(as a practitioner would when performing periodontal 
probing), eventually transitioning to the lingual sur- 
faces, again recording tooth-by-tooth the status of each 
lesion (Table 2), and, when possible, recording activity 
(Table 3) with particular attention to changes over time. 

Lastly, the approximal surfaces are examined using 
the visual and tactile method where possible. When 
direct access is limited because of adjacent tooth con- 
tact, radiographs or elastomeric tooth separation can be 
used for examination to record the status of each lesion 
(Table 2). When sequential radiographs spanning the 
appropriate amount of time as indicated for each 
patient are available for an approximal caries lesion, 
Table 2 may be used to determine the radiographic 
progression or regression and, therefore, the activity of 
that caries lesion over time. Note that additional 
evidenced-based adjunctive aids to detect caries lesions, 
such as fluorescence-based techniques or other light- 
based caries diagnostic tools, may emerge and, as they 
are developed, clinically tested and validated, they may 
contribute to a more precise placement of caries lesions 
in the ADA CCS categories. 

If a caries lesion involves two (or more) tooth 
surfaces and the two (or more) surfaces are obviously 
conjoined clinically, the surfaces are recorded together 
as a single unit. However, only the most likely site of 
origin would be recorded for that lesion. For example, a 
single lesion consisting of the mesio-occlusal surfaces 
together, thus creating a single advanced caries lesion 
judged to be active and to have started on the approx- 
imal surface, would be recorded in the following 
manner: no. 12 mesio-occlusal surfaces, approximal 
origin, advanced extent, active. 

Each site of visible change can be scored as “inactive 
(I)” or “active (A).” Note that activity cannot be 
determined by radiographic appearance except in situ- 
ations in which it is possible to compare sequential 

radiographic images of the same caries lesion exposed 
over an appropriate span of time. If the practitioner is 
unable to determine the activity level for a caries lesion 
using the activity factors in Table 3 (Table 2 for 
sequential radiographs), the lesion activity is recorded 
as “undetermined (UD).” If the practitioner decides not 
to assess activity level for a lesion, where such an 
assessment is possible using Table 3 (Table 2 for ra- 
diographs), it is recorded as “not recorded (NR).” 
Details of the most effective method for recording caries 
activity will be better developed during actual ADA CCS 
testing. 

The following are additional examples of caries 
lesion classification recording using the ADA CCS as 
detailed in Tables 1-3: 
■ no. 19 facial surface, pit and fissure origin, initial 
extent, inactive; 
■ no. 3 occlusal surface, pit and fissure origin, advanced 
extent, active; 
■ no. 3 facial surface, cervical/smooth surface origin, 
moderate extent, inactive; 
■ no. 7 facial surface, root origin, moderate extent, 
active; 
■ no. 20 distal surface, approximal origin, moderate 
extent, active (2 bitewing radiographs taken 1 year apart 
support the clinical judgment of “active” based on pro- 
gression of caries lesion displayed on the bitewings and 
consistent with the “moderate extent” based on the 
Table 2 factors for this caries lesion). 

Refer to Table 1, to the examples shown in Table 2, 
and to the criteria displayed in Table 3 to view addi- 
tional specific details and examples that illustrate how 
the ADA CCS may be applied in clinical practice. 

The approximal site is frequently not accessible for 
direct examination due to contact with the adjacent 
tooth; therefore, other factors for making clinical 
treatment decisions may be useful. In 1992, Pitts and 
Rimmer25 correlated radiographic radiolucency depth to 
cavitation. In their study, none of the samples with a 
radiolucency in the outer one-half of the enamel were 
cavitated. If the radiolucency appeared in the inner one- 
half of the enamel on the radiograph, the percentage of 
cavitation was approximately 10.8% in permanent teeth, 
and 2.9% in primary teeth. These percentages increased 
to 40.9% in permanent teeth and 28.4% in primary teeth 
if the radiolucency extended to the outer one-half of 
dentin, and to 100% cavitation in permanent teeth 
and 48% in primary teeth if the radiolucency extended 
to the inner one-half of the dentin. 

The ADA CCS, as shown in Table 2, uses a 
nomenclature that divides the dentin into thirds32 
instead of halves. This nomenclature (E0, E1, E2, D1, D2, 
and D3)33 is simply a way to express the depth of a 
radiolucency as measured on a dental radiograph. 
Dividing the dentin into thirds, rather than halves, 
results in finer gradation to allow for specific attention 
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to the D1 area where, according to Pitts and Rimmer,25 
cavitation is less likely. Radiographic extent is only an 
estimate on the continuum of mineral loss described 
previously and may not always fit neatly into one lesion 
stage. For example, because the middle of the D2 stage is 
exactly halfway from the dentinoenamel junction to the 
pulp, there may be some early D2 radiolucencies that 
may not be clinically cavitated, whereas deeper D2 
radiolucencies are more likely to be cavitated. The use 
of tooth separation, where possible, may be helpful 
in confirming cavitation of a deep D1 or shallow D2 
radiolucency. These correlations may be useful when 
making treatment decisions. 

It is anticipated that entry of the ADA CCS exami- 
nation data may be most easily and effectively accom- 
plished using electronic dental records configured with 
appropriate user-friendly data entry workflow that 
offers drop-down pick lists or other straightforward 
data selection methods. In addition, electronic dental 
record entry will allow automated use of standardized 
computable diagnostic coding terminologies to describe 
the practitioner’s clinical findings for each caries lesion. 
Furthermore, electronic entry of the caries lesion data 
elements will support calculations that, over a time 
span, will enable practitioners to trend progression or 
regression of caries lesions. This is analogous to the 
electronic entry of periodontal probing data in milli- 
meters at 6 points around each tooth to allow calcula- 
tion of the clinical attachment level for each probed site. 
Such calculations, based on clinical data collected at 2 
different times with an appropriate interim between 
these clinical observations, improve trending the data to 
track the progression or regression of periodontal or 
caries lesions over time. In the absence of an electronic 
dental record, the practitioner can easily implement the 
ADA CCS using a paper form and manual calculations 
regarding caries lesion progression over time. 

POTENTIAL BENEFITS 
To determine the effectiveness of caries management 
strategies aimed at improving patient care, a CCS must 
be reliable, valid, and easily integrated into clinical 
practice (that is, usable). Research has reported a lack of 
reliability in detecting early lesions among classification 
systems used in practice.34 In addition, the availability of 
classification factors needed in daily clinical practice are 
limited in all of these systems. The ADA CCS—with an 
integrated process for capturing useful components of 
the caries process—is now available for the next step: 
initiation of reliability and usability testing by practi- 
tioners in clinical and research settings. The feedback 
from practitioners and researchers will lead to im- 
provements in the system. The results of prior studies 
examining the reliability of caries classification in 2011 
and 2013 can offer insight into acceptable limits for 
agreement in evaluation of the ADA CCS.34-35 

SUMMARY 
Limiting the dental examination to cavitated lesions by 
using the G.V. Black system fails to recognize the earliest 
signs of caries lesions and underestimates the prevalence 
and severity of disease. Furthermore, this approach only 
describes cavitated lesions, thus limiting the capacity to 
assess the effectiveness of preventive interventions for 
the early stages of caries disease. The ADA CCS 
attempts to correct these limitations by including reli- 
able criteria for detecting early lesions and for moni- 
toring the clinical status of these early lesions over time. 
It is hoped that the ADA CCS will facilitate measuring 
the effectiveness of contemporary caries disease man- 
agement strategies in clinical practice as the profession 
continues to strive toward improving overall patient 
health through improved oral health. ■ 
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ABSTRACT 

Background. An expert panel convened by the American Dental Association Council on Sci- 
entific Affairs and the Center for Evidence-Based Dentistry conducted a systematic review and 
formulated evidence-based clinical recommendations for the arrest or reversal of noncavitated and 
cavitated dental caries using nonrestorative treatments in children and adults. 
Types of Studies Reviewed. The authors conducted a systematic search of the literature in 
MEDLINE and Embase via Ovid, Cochrane CENTRAL, and Cochrane database of systematic 
reviews to identify randomized controlled trials reporting on nonrestorative treatments for non- 
cavitated and cavitated carious lesions. The authors used the Grading of Recommendations 
Assessment, Development and Evaluation approach to assess the certainty in the evidence and 
move from the evidence to the decisions. 
Results. The expert panel formulated 11 clinical recommendations, each specific to lesion type, 
tooth surface, and dentition. Of the most effective interventions, the panel provided recommen- 
dations for the use of 38% silver diamine fluoride, sealants, 5% sodium fluoride varnish, 1.23% 
acidulated phosphate fluoride gel, and 5,000 parts per million fluoride (1.1% sodium fluoride) 
toothpaste or gel, among others. The panel also provided a recommendation against the use of 10% 
casein phosphopeptideeamorphous calcium phosphate. 
Conclusions and Practical Implications. Although the recommended interventions are often 
used for caries prevention, or in conjunction with restorative treatment options, these approaches 
have shown to be effective in arresting or reversing carious lesions. Clinicians are encouraged to 
prioritize use of these interventions based on effectiveness, safety, and feasibility. 
Key Words. Carious lesion; American Dental Association; practice guidelines; evidence-based 
dentistry; decision making; general practice; clinical recommendations; nonrestorative treatments; 
caries. 
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ental caries is a chronic noncommunicable disease that affects people of all ages worldwide. 
From 2015 through 2016, approximately 4 of 10 young children1 and from 2011 through 
2012 9 of 10 adults2 were affected by caries in the United States. Although in the past 

decade overall caries prevalence has stabilized in both children and adults, these rates remain at a 
constant high for specific subgroups. According to the 2011-2012 National Health and Nutrition 
Examination Survey, non-Hispanic white adults aged 20 through 64 years have the highest caries 
prevalence rates (94%) compared with those of Hispanic, non-Hispanic black, and non-Hispanic 
Asian adults.2 The 2015-2016 National Health and Nutrition Examination Survey data show 
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ABBREVIATION KEY 
 

ACP: Amorphous calcium 
phosphate. 

ADA: American Dental 
Association. 

APF: Acidulated phosphate 
fluoride. 

CPP: Casein 
phosphopeptide. 

ICDAS: International Caries 
Detection and 
Assessment System. 

NaF: Sodium fluoride. 
NIDCR: National Institute of 

Dental and 
Craniofacial 
Research. 

NIH: National Institutes of 
Health. 

RCT: Randomized 
controlled trial. 

SDF: Silver diamine 
fluoride. 

that Hispanic youth aged 2 through 19 years also have the highest prevalence rate (52%) compared 
with non-Hispanic black, non-Hispanic Asian, and non-Hispanic white youth.1 In addition, there 
are income-related disparities in caries prevalence in which low-income groups have a higher 
prevalence of untreated caries than do high-income groups.1 Worldwide, the direct costs of treat- 
ment because of dental disease were estimated to be approximately $298 billion yearly in 2010, with 
$120 billion attributed to the United States alone.3 

Caries is caused by frequent acid production from the metabolism of dietary carbohydrates. This 
mechanism results in the emergence of acid-producing and acid-tolerant organisms in supragingival 
oral biofilms, altered pH, shift in the demineralization-remineralization equilibrium, and loss of 
tooth minerals. When there is a balance between protective factors (for example, fluoride, calcium, 
phosphate, adequate salivary flow, composition) and pathologic factors (for example, cariogenic 
bacteria, fermentable carbohydrates), demineralization and remineralization of enamel are relatively 
equal, and oral health is maintained.4-6 

Preventing the onset of caries across the life span should be the primary goal of a caries man- 
agement plan. However, once the disease is present, clinicians deal with the challenge of deter- 
mining the appropriate approach to stop the consequences of the cariogenic process, which can be 
achieved by applying interventions at the patient level and managing the manifestation of the 
disease at the lesion level. Patient-level interventions aim to reestablish the mineralization balance. 
These interventions usually require adequate patient adherence for success and include, but are not 
limited to, diet counseling (for example, reducing sugar consumption7) and oral hygiene in- 
structions and reinforcement8 (for example, interdental cleaning, toothbrushing with fluoridated 
toothpaste). Patient-level interventions will be discussed further in a subsequent American Dental 
Association (ADA) guideline for caries prevention. Lesion-level interventions include non- 
restorative or nonsurgical (noninvasive and microinvasive) and restorative or minimally-invasive 
and invasive treatments. The former are more conservative approaches that stops the disease process 
through arrest or reversal of carious lesions and minimizes the loss of tooth structure. 

Noncavitated carious lesions can be described as surfaces that appear macroscopically intact and 
without clinical evidence of cavitation.9 They sometimes are referred to as incipient, initial, early, or 
white-spot lesions (although these lesions can be white or brown).10 A cavitated lesion is a carious 
lesion with a surface that is not macroscopically intact and with a distinct discontinuity or break in the 
surface integrity, usually determined using visual or tactile means.9,10 Noncavitated lesions have the 
potential to reverse by means of chemical interventions or arrest by means of chemical or mechanical 
interventions. Cavitated lesions are less likely to reverse or arrest without these interventions. 

The purpose of this clinical practice guideline is to help clinicians decide which types of non- 
restorative treatments or interventions could be used to arrest or reverse existing noncavitated and 
cavitated carious lesions in adults and children. The target audience for this guideline includes general 
and pediatric dental practitioners and their support teams, public health dentists, dental hygienists, and 
community oral health coordinators. Policy makers may also benefit from using this guideline. 

This guideline and associated systematic review (O. Urquhart, MPH, written communication, 
August 2018) are products of an expert panel composed of general, public health, and pediatric 
dentists and cariologists convened by the ADA Council on Scientific Affairs. Methodological 
support, stakeholder engagement, and drafting of this clinical practice guideline and its associated 
systematic review were led by the ADA Center for Evidence-Based Dentistry. 

 
METHODS 
We adhered to the Appraisal of Guidelines for Research and Evaluation Reporting Checklist II11 
and Guidelines International NetworkeMcMaster Guideline Development Checklist12 when 
developing this guideline and preparing this manuscript. The panelists first met in person to define 
the scope, purpose, clinical questions, and target audience. Methodologists at the ADA Center for 
Evidence-Based Dentistry then conducted a systematic review and network meta-analysis of the 
literature to address the clinical questions (O. Urquhart, MPH, unpublished data, August 2018). 
At second and third in-person meetings in October 2017 and February 2018 respectively, the 
panel formulated recommendation statements by using the Grading of Recommendations 
Assessment, Development and Evaluation evidence to decision framework, facilitated by meth- 
odologists at the ADA Center for Evidence-Based Dentistry (O.U., M.P.T., A.C.-L.).13 This 
framework involves consideration of a minimum of 4 factors: balance between benefits and harms, 
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Table 1. Definition of the certainty in the evidence and strength of recommendations. 
 

DEFINITION OF CERTAINTY (QUALITY) IN THE EVIDENCE* 
 

Category Definition 
 

Moderate We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the 
effect, but there is a possibility that it is substantially different. 

 
Very Low We have very little confidence in the effect estimate: the true effect is likely to be substantially different from 

the estimate of effect. 
 

Implications Strong Recommendations Conditional Recommendations 
 

For Patients Most people in this situation would want the 
recommended course of action, and only a small 
proportion would not. Formal decision aids are not 
likely to be needed to help people make decisions 
consistent with their values and preferences. 

For Clinicians Most people should receive the intervention. 
Adherence to this recommendation according to the 
guideline could be used as a quality criterion or 
performance indicator. 

Most people in this situation would want the 
suggested course of action, but many would not. 

 
 
 

Recognize that different choices will be appropriate 
for individual patients and that you must help each 
patient arrive at a management decision consistent 
with his or her values and preferences. Decision aids 
may be useful in helping people making decisions 
consistent with their values and preferences. 

 

 
* Reproduced with permission of the publisher from Balshem and colleagues. † Sources: Andrews and colleagues.14,15 

 

 

certainty in the evidence, patient values and preferences, and resource use. The panel discussed 
the evidence until reaching consensus. We took the decision to a vote when agreement was 
elusive. In Grading of Recommendations Assessment, Development and Evaluation, the strength 
of the recommendations can either be strong or be weak or conditional, and these have different 
implications for patients, clinicians, and policy makers (Table 1).14-16 Additional details about 
the methodology we used to develop this clinical practice guideline are available in the Appendix 
(available online at the end of this article). 

 
RECOMMENDATIONS 

How to use the recommendations 
We wrote the recommendations in this clinical practice guideline to assist clinicians, patients, and 
stakeholders in making evidence-based treatment decisions. Clinical judgment should be used to 
identify situations in which application of these recommendations may not be appropriate. 

 
Question 1. To arrest cavitated coronal carious lesions on primary or permanent 
teeth, should we recommend silver diamine fluoride, silver nitrate, or sealants? 

Advanced Cavitated Lesions on Any Coronal Tooth Surface 

Summary of findings 
Four studies (7 reports) including 2,115 participants informed these recommendations.17-23 After 30 
months of follow-up, the use of 38% silver diamine fluoride (SDF) solution applied biannually 
resulted in a 1.13 times greater chance of arresting advanced cavitated lesions on primary teeth than 
the use of 38% SDF annually (moderate certainty) and a 1.29 times greater chance of arresting 
advanced cavitated lesions on primary teeth than the use of 12% SDF solution biannually (high 
certainty).18,21,22 In absolute terms, for a population with primary teeth and a 50% chance of 
arresting or reversing advanced cavitated carious lesions on any coronal surface, 6 more lesions 
would be arrested or reversed of 100 lesions treated with 38% SDF solution applied biannually 
compared with 38% SDF solution applied annually after 30 months of follow-up. In addition, after 

For Policy Makers The recommendation can be adapted as policy in Policy making will require substantial debate and 
most situations. involvement of various stakeholders. 

Low Our confidence in the effect estimate is limited: the true effect may be substantially different from the 
estimate of the effect. 

High We are very confident that the true effect lies close to that of the estimate of the effect. 

Definition of Strong and Conditional Recommendations and Implications for Stakeholders† 
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30 months of follow-up, the use of 30% SDF solution annually resulted in a 1.45 times greater chance 
of arresting advanced cavitated lesions on primary teeth than the use of 30% SDF solution once per 
week for 3 weeks and a 1.41 times greater chance of arresting advanced cavitated lesions on primary 
teeth than 5% sodium fluoride (NaF) varnish applied once per week for 3 weeks (high certainty for 
both comparisons).19,20 On average, after 24 months of follow-up, 38% SDF solution applied once at 
baseline resulted in significantly more advanced cavitated lesions on primary teeth arrested than re- 
sults with no treatment (mean difference: 1.20, 95% confidence interval [CI] 0.49 to 1.91); this was 
not the case when 12% SDF solution was applied once at baseline and compared with no treatment.17 
We found no evidence on the effect of silver nitrate or sealants for cavitated lesions on coronal tooth 
surfaces. eTables 1 and 217-23 (available online at the end of this article) and the Appendix (available 
online at the end of this article) provide a complete report of the results. 

 
Recommendations 
■ To arrest advanced cavitated carious lesions on any coronal surface of primary teeth, the expert 

panel recommends clinicians prioritize the use of 38% SDF solution (biannual application) over 
5% NaF varnish (application once per week for 3 weeks). (Moderate-certainty evidence, strong 
recommendation.) 

■ To arrest advanced cavitated carious lesions on any coronal surface of permanent teeth, the expert panel 
suggests clinicians prioritize the use of 38% SDF solution (biannual application) over 5% NaF varnish 
(application once per week for 3 weeks). (Low-certainty evidence, conditional recommendation.) 

 
Remarks 
■ Although investigators in all included studies assessed the effectiveness of SDF in children with 

primary teeth, the expert panel did not expect SDF to have a substantially different effect when 
applied on coronal surfaces of permanent teeth. For this reason, the panel provided a strong 
recommendation for the use of 38% SDF solution in primary teeth and a conditional recommen- 
dation for its use on coronal surfaces of permanent teeth given that there is no direct evidence 
available informing the effectiveness of any concentration of SDF in permanent teeth (serious issues 
of indirectness). 

■ Although SDF has been used in other countries for decades, it was just introduced into the 
United States in 2014, when the US Food and Drug Administration approved the use of SDF to 
treat hypersensitivity in adults. At the time of publication, 38% SDF solution is the only con- 
centration available in the United States.24 

■ SDF could be used for a broad range of situations, including, but not limited to, when local or 
general anesthesia is not preferred, when a patient is not able to cooperate with treatment, or 
when it is necessary to offer a less costly or less invasive alternative. 

■ Data suggest that SDF may be more effective on anterior teeth than on posterior teeth. Hy- 
potheses to explain this include, but are not limited to, anterior teeth being easier to keep clean 
and technique-related challenges for posterior teeth (for example, it is easier to maintain a dry 
field in the anterior teeth). 

■ One study informed the effect of SDF on International Caries Detection and Assessment 
System (ICDAS) 3 and 4 lesions, which involved using visual evaluation (with no radio- 
graphic assessment) to measure the progression of these lesions to ICDAS 5 and 6.19 
Although the investigators reported results for approximal, occlusal, and facial or lingual 
surfaces combined, the panel remains uncertain about the effect of SDF on ICDAS 3 and 4 
lesions on each of these surfaces separately. We suggest investigators in future studies use a 
combination of diagnostic strategies (for example, radiographic assessment and visual eval- 
uation) for this type of lesion. 

■ Hardness of tooth surfaces on probing is an indication that a lesion is arrested. In contrast, the 
color of the lesion (that is, black) is not an acceptable method to judge arrest of a lesion. 

■ An adverse effect associated with SDF is black staining of the lesion, which may not be 
acceptable to some patients, parents, or caregivers.25 

■ In keeping with the concept of informed consent, clinicians should offer or explain all nonsur- 
gical and restorative treatment options and their potential adverse effects (such as blackened 
tooth surfaces treated with SDF) to all patients. 
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Question 2. To arrest or reverse noncavitated coronal carious lesions on primary 
or permanent teeth, should we recommend NaF, stannous fluoride, acidulated 
phosphate fluoride (APF), difluorsilane, ammonium fluoride, polyols, chlorhexidine, 
calcium phosphate, amorphous calcium phosphate (ACP), casein phosphopeptide 
(CPP)eACP, nano-hydroxyapatite, tricalcium phosphate, or prebiotics with or 
without 1.5% arginine, probiotics, SDF, silver nitrate, lasers, resin infiltration, 
sealants, sodium bicarbonate, calcium hydroxide, or carbamide peroxide? 

Noncavitated Lesions on Occlusal Surfaces 

Summary of findings 
Eight studies including 726 participants informed these recommendations.26-33 Noncavitated 
occlusal lesions treated with sealants plus 5% NaF varnish,28,32 sealants alone,29-31 5% NaF varnish 
alone,28,31-33 1.23% APF gel,26 resin infiltration plus 5% NaF varnish,28 or 0.2% NaF mouthrinse 
plus supervised toothbrushing31 had a 2 to 3 times greater chance of being arrested or reversed than 
results with no treatment (moderate certainty for all comparisons). The combination of sealants plus 
5% NaF varnish28,32 was the most effective at arresting or reversing noncavitated occlusal lesions. 
eTable 3 (available online at the end of this article) and the Appendix (available online at the end 
of this article) provide a complete report of the results. 

Recommendations 
■ To arrest or reverse noncavitated carious lesions on occlusal surfaces of primary teeth, the expert panel 

recommends clinicians prioritize the use of sealants plus 5% NaF varnish (application every 3-6 
months) or sealants alone over 5% NaF varnish alone (application every 3-6 months), 1.23% APF gel 
(application every 3-6 months), resin infiltration plus 5% NaF varnish (application every 3-6 months), 
or 0.2% NaF mouthrinse (once per week). (Moderate-certainty evidence, strong recommendation.) 

■ To arrest or reverse noncavitated carious lesions on occlusal surfaces of permanent teeth, the 
expert panel recommends clinicians prioritize the use of sealants plus 5% NaF varnish (appli- 
cation every 3-6 months) or sealants alone over 5% NaF varnish alone (application every 3-6 
months), 1.23% APF gel (application every 3-6 months), or 0.2% NaF mouthrinse (once per 
week). (Moderate-certainty evidence, strong recommendation.) 

 
Remarks 
■ The order of treatments included in this recommendation is a ranking of priority that the panel defined 

when accounting for their effectiveness, feasibility, patient values and preferences, and resource use. 
■ The panel prioritized the use of sealants plus 5% NaF varnish or sealants alone over the use of all 

other treatments for occlusal noncavitated lesions on both primary and permanent teeth. 
Although the studies in which the investigators examined the combination of sealants plus 5% 
NaF were conducted in primary teeth, the panel had no reason to believe these treatments would 
have a substantially different effect when applied to permanent teeth. 

■ Investigators in the studies informing the recommendations for sealants included a mixture of 
resin-based, glass ionomer cement, and resin-modified glass ionomer sealants and reported a range 
in sealant retention from 41% through 89%. Maintaining a dry field and using proper technique 
are essential for sealant effectiveness and retention. If maintaining a dry field is not possible, a 
hydrophilic sealant material such as glass ionomer cement may be preferred over resin-based 
material.34 In settings in which the quality of sealant application cannot be guaranteed, the 
panel suggests that clinicians consider other treatments included in the recommendations. 
Notably, enamel removal is unnecessary before sealant application. 

■ The study31 in which the investigators provided data about 0.2% NaF mouthrinse also included 
supervised toothbrushing as a co-intervention. 

■ Although data from 1 study28 support the use of resin infiltration plus 5% NaF varnish on occlusal 
surfaces of primary teeth, resin infiltration has been developed and studied primarily for treating 
approximal surfaces. The panel advises clinicians to consider the relatively high costs associated 
with this intervention compared with the cost of sealants. 

■ To mitigate the risk of experiencing accidental ingestion of high doses of fluoride, 0.2% NaF 
mouthrinses are not appropriate for uncooperative children who cannot control swallowing. In 
addition, in-office gels (for example, 1.23% APF gel) require suction to minimize swallowing, 
especially when used in children. 

http://jada.ada.org/


842 JADA 149(10) http://jada.ada.org October 2018 ■ ■  

Noncavitated Lesions on Approximal Surfaces 

Summary of findings 
Thirteen studies (14 reports) including 2,516 participants informed these recommendations.35-48 
Noncavitated approximal carious lesions treated with the combination of resin infiltration plus 
5% NaF varnish42 had a 5 times greater chance of being arrested or reversed than results with no 
treatment (very low certainty). When either resin infiltration45,47,48 or sealants43-46 were used 
without another agent, there was a 2 times greater chance of arrest or reversal than results with no 
treatment (low certainty for both comparisons). Finally, when only 5% NaF varnish42,43 was used, 
there was a 2 times greater chance of arrest or reversal; however, these results were not statistically 
significant (very low certainty). eTable 4 (available online at the end of this article) and the 
Appendix (available online at the end of this article) provide a complete report of the results. 

 
Recommendation 
■ To arrest or reverse noncavitated carious lesions on approximal surfaces of primary and permanent 

teeth, the expert panel suggests clinicians use 5% NaF varnish (application every 3-6 months), 
resin infiltration alone, resin infiltration plus 5% NaF varnish (application every 3-6 months), or 
sealants alone. (Low- to very-low-certainty evidence, conditional recommendation.) 

 
Remarks 
■ The order of treatments included in this recommendation is a ranking of priority that the panel 

defined when accounting for their effectiveness, feasibility, patient values and preferences, and 
resource use. 

■ After detecting an approximal lesion (and when it is not possible or feasible to separate the teeth 
for direct clinical observation), the clinician must rely on radiographic depth to diagnose the 
lesion as noncavitated or cavitated. Study investigators included lesions with radiolucencies 
ranging from the enamel to lesions in the outer one-third of the dentin. The panel emphasizes 
that approximal lesions that appear limited to the enamel and outer one-third of the dentin on 
radiographs are most likely noncavitated, and the clinician should prioritize the use of non- 
restorative interventions.49 

■ Investigators in the studies informing the use of resin infiltration alone conducted the studies in 
permanent teeth,45,47 whereas the study investigators examining the use of resin infiltration plus 
5% NaF varnish conducted the study in primary teeth.42 Investigators in 1 study35 examined the 
effectiveness of resin infiltration in mixed dentition, and the results suggested that it was 
significantly more effective in arresting or reversing approximal noncavitated lesions than was the 
control, described by the investigators as “mock treatment.” The panel suggested using these 
treatments in both primary and permanent teeth because they did not expect them to have a 
substantially different effect in the 2 types of dentition. Resin infiltration is technique sensitive 
and may not be appropriate for uncooperative children. 

■ The evidence supporting the recommendation for sealants on approximal surfaces came from 
studies in which the investigators evaluated resin-based and glass ionomer cement sealants.41,43-46 
In no included studies did the investigators report on sealant retention for approximal surfaces. In 
addition, the use of sealants on approximal surfaces requires temporary tooth separation (a few 
days) and is technique sensitive. The remarks associated with the use of sealants on occlusal 
surfaces also apply to the use of sealants on approximal surfaces. 

Noncavitated Lesions on Facial or Lingual Surfaces 

Summary of findings 
Five studies including 584 participants informed this recommendation.26,33,50-52 Noncavitated 
facial or lingual carious lesions treated with 5% NaF varnish33 had a 2 times greater chance of being 
arrested or reversed than results with no treatment (low certainty), whereas those treated with 
1.23% APF gel26 also had a 2 times greater chance of being arrested or reversed than results with 
oral health education (moderate certainty). When investigators compared 10% CPP-ACP52 with 
placebo cream, the results suggested that it may increase the chance of arresting or reversing lesions; 
however, these results were neither statistically nor clinically significant (low certainty). eTables 5 
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and 6 (available online at the end of this article) and the Appendix (available online at the end of 
this article) provide a complete report of the results. 

 
Recommendation 
■ To arrest or reverse noncavitated carious lesions on facial or lingual surfaces of primary and 

permanent teeth, the expert panel suggests clinicians use 1.23% APF gel (application every 3-6 
months) or 5% NaF varnish (application every 3-6 months). (Moderate- to low-certainty evi- 
dence, conditional recommendation.) 

Remarks 
■ The order of treatments included in this recommendation is a ranking of priority that the panel 

defined when accounting for their effectiveness, feasibility, patient values and preferences, and 
resource use. 

■ In-office gels (for example, 1.23% APF gel) require suction to minimize swallowing, especially 
when used in uncooperative children. 

Noncavitated Lesions on Any Coronal Tooth Surface 

Summary of findings 
Seven studies including 2,365 participants informed this recommendation.26,33,53-57 Among studies in 
which the investigators reported data for all coronal surfaces combined, noncavitated carious lesions 
treated with 5% NaF varnish (low certainty)33 and 1.23% APF gel (moderate certainty)26 hada2 times 
greater chance of being arrested or reversed than results with no treatment. Although 10% CPP-ACP57 
may increase the chance of arrest or reversal by 3%, these results were neither statistically nor clinically 
significant (low certainty). eTable 7 (available online at the end of this article) and the Appendix 
(available online at the end of this article) provide a complete report of the results. 

 
Recommendation 
■ To arrest or reverse noncavitated carious lesions on coronal surfaces of primary and permanent teeth, 

the expert panel suggests clinicians do not use 10% CPP-ACP if other fluoride interventions, sealants, 
or resin infiltration is accessible. (Low-certainty evidence, conditional recommendation.) 

 
Remark 
■ The panel emphasizes that 10% CPP-ACP should not be used as a substitute for fluoride products. 

We found no evidence on the effect of stannous fluoride, difluorsilane, ammonium fluoride, 
calcium phosphate, ACP, nano-hydroxyapatite, tricalcium phosphate, or prebiotics with or without 
1.5% arginine, SDF, silver nitrate, lasers, sodium bicarbonate, calcium hydroxide, or carbamide 
peroxide for noncavitated lesions on any coronal tooth surface. 

 
Question 3. To arrest cavitated root carious lesions or arrest or reverse noncavitated 
root carious lesions on permanent teeth, should we recommend NaF, stannous 
fluoride, APF, difluorsilane, ammonium fluoride, polyols, chlorhexidine, calcium 
phosphate, ACP, CPP-ACP, nano-hydroxyapatite, tricalcium phosphate, or prebiotics 
with or without 1.5% arginine, probiotics, SDF, silver nitrate, lasers, resin infiltration, 
sealants, sodium bicarbonate, calcium hydroxide, or carbamide peroxide? 

Noncavitated and Cavitated Lesions on Root Surfaces 

Summary of findings 
Eight studies including 584 participants informed these recommendations.58-65 Noncavitated and 
cavitated root carious lesions treated with 5,000 parts per million fluoride (1.1% NaF) toothpaste or 
gel60-62,64 had a 3 times greater chance of arrest or reversal than results with no treatment (low 
certainty). The use of 1% chlorhexidine plus thymol varnish,59 38% SDF solution applied annu- 
ally,63 38% SDF plus potassium iodide63 applied annually, or 5% NaF varnish65 also had a 2 to 3 times 
greater chance of arrest or reversal; however, these results were not statistically significant (very low 
certainty). We found no evidence on the effect of stannous fluoride, APF, ammonium fluoride, 
polyols, calcium phosphate, ACP, CPP-ACP, nano-hydroxyapatite, tricalcium phosphate, or pre- 
biotics with or without 1.5% arginine, probiotics, silver nitrate, lasers, resin infiltration, sealants, 
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Table 2. Summary of clinical recommendations for the nonrestorative treatment of caries. 
 

PRIMARY DENTITION 

 
 

PERMANENT DENTITION 
CLINICAL QUESTION RECOMMENDATIONS RECOMMENDATIONS 

 

 
To arrest or reverse noncavitated coronal carious 
lesions on primary or permanent teeth, should we 
recommend NaF, stannous fluoride, APF,{ 
difluorsilane, ammonium fluoride, polyols, 
chlorhexidine, calcium phosphate, ACP,# CPP**-ACP, 
nano-hydroxyapatite, tricalcium phosphate, or 
prebiotics with or without 1.5% arginine, probiotics, 
SDF, silver nitrate, lasers, resin infiltration, sealants, 
sodium bicarbonate, calcium hydroxide, or carbamide 
peroxide? 

To arrest or reverse noncavitated carious lesions on 
occlusal surfaces of primary teeth, the expert panel 
recommends clinicians prioritize the use of sealants 
plus 5% NaF varnish (application every 3-6 months) 
or sealants alone over 5% NaF varnish alone 
(application every 3-6 months), 1.23% APF gel 
(application every 3-6 months), resin infiltration plus 
5% NaF varnish (application every 3-6 months), or 
0.2% NaF mouthrinse (once per week) (certainty: 
moderate; strength: strong).†† 

To arrest or reverse noncavitated carious lesions on 
occlusal surfaces of permanent teeth, the expert 
panel recommends clinicians prioritize the use of 
sealants plus 5% NaF varnish (application every 3-6 
months) or sealants alone over 5% NaF varnish 
(application every 3-6 months), 1.23% APF gel 
(application every 3-6 months), or 0.2% NaF 
mouthrinse (once per week) (certainty: moderate; 
strength: strong).†† 

 

 
To arrest or reverse noncavitated carious lesions on 
facial or lingual surfaces of primary teeth, the expert 
panel suggests clinicians use 1.23% APF gel 
(application every 3-6 months) or 5% NaF varnish 
(application every 3-6 months) (certainty: moderate 
to low; strength: conditional).†† 

To arrest or reverse noncavitated carious lesions on 
facial or lingual surfaces of permanent teeth, the 
expert panel suggests clinicians use 1.23% APF gel 
(application every 3-6 months) or 5% NaF varnish 
(application every 3-6 months) (certainty: moderate 
to low; strength: conditional).†† 

 

 
To arrest cavitated root carious lesions or arrest or 
reverse noncavitated root carious lesions on 
permanent teeth, should we recommend NaF, 
stannous fluoride, APF, difluorsilane, ammonium 
fluoride, polyols, chlorhexidine, calcium phosphate, 
ACP, CPP-ACP, nano-hydroxyapatite, tricalcium 
phosphate, or prebiotics with or without 1.5% 
arginine, probiotics, SDF or silver nitrate, lasers, resin 
infiltration, sealants, sodium bicarbonate, calcium 
hydroxide, or carbamide peroxide? 

Not applicable To arrest or reverse noncavitated and cavitated 
carious lesions on root surfaces of permanent teeth, 
the expert panel suggests clinicians prioritize the use 
of 5,000 parts per million fluoride (1.1% NaF) 
toothpaste or gel (at least once per day) over 5% 
NaF varnish (application every 3-6 months), 38% 
SDF plus potassium iodide solution (annual 
application), 38% SDF solution (annual application), 
or 1% chlorhexidine plus 1% thymol varnish 
(application every 3-6 months) (certainty: low; 
strength: conditional).†† 

 
 

* SDF: Silver diamine fluoride. † Clinicians refers to the target audience for this guideline, but only those authorized or trained to perform the specified interventions should 
do so. ‡ In keeping with the concept of informed consent, clinicians should offer or explain all nonsurgical and restorative treatment options and their potential 
adverse effects (such as blackened tooth surfaces treated with SDF) to all patients. § NaF: Sodium fluoride. { APF: Acidulated phosphate fluoride. # ACP: Amorphous 
calcium phosphate. ** CPP: Casein phosphopeptide. †† The order of treatments included in this recommendation represents a ranking of priority defined by the 
panel when accounting for treatment effectiveness, feasibility, patients’ values and preferences, and resource utilization. Considerations such as a particular patient’s 
values and preferences, special needs, or insurance status should inform clinical decision making. 

 

 

sodium bicarbonate, calcium hydroxide, or carbamide peroxide for cavitated or noncavitated lesions 
on root surfaces. eTable 858-65 (available online at the end of this article) and the Appendix 
(available online at the end of this article) provide a complete report of the results. 

 
Recommendation 
■ To arrest or reverse noncavitated and cavitated carious lesions on root surfaces of permanent 

teeth, the expert panel suggests clinicians prioritize the use of 5,000 ppm fluoride (1.1% NaF) 
toothpaste or gel (at least once per day) over 5% NaF varnish (application every 3-6 months), 
38% SDF plus potassium iodide solution (annual application), 38% SDF solution (annual 

To arrest or reverse noncavitated carious lesions on To arrest or reverse noncavitated carious lesions on 
coronal surfaces of primary teeth, the expert panel coronal surfaces of permanent teeth, the expert 
suggests clinicians do not use 10% CPP-ACP paste panel suggests clinicians do not use 10% CPP-ACP 
if other fluoride interventions, sealants, or resin paste if other fluoride interventions, sealants, or 
infiltration is accessible (certainty: low; strength: resin infiltration is accessible (certainty: low; 
conditional). strength: conditional). 

To arrest or reverse noncavitated carious lesions on To arrest or reverse noncavitated carious lesions on 
approximal surfaces of primary teeth, the expert approximal surfaces of permanent teeth, the expert 
panel suggests clinicians use 5% NaF varnish panel suggests clinicians use 5% NaF varnish 
(application every 3-6 months), resin infiltration (application every 3-6 months), resin infiltration 
alone, resin infiltration plus 5% NaF varnish alone, resin infiltration plus 5% NaF varnish 
(application every 3-6 months), or sealants alone (application every 3-6 months), or sealants alone 
(certainty: low to very low; strength: conditional).†† (certainty: low to very low; strength: conditional).†† 

To arrest cavitated coronal carious lesions on primary To arrest advanced cavitated carious lesions on any To arrest advanced cavitated carious lesions on any 
or permanent teeth, should we recommend SDF,* coronal surface of primary teeth, the expert panel coronal surface of permanent teeth, the expert 
silver nitrate, or sealants? recommends clinicians† prioritize the use of 38% panel suggests clinicians prioritize the use of 38% 

SDF solution (biannual application)‡ over 5% NaF§ SDF solution (biannual application)‡ over 5% NaF 
varnish (application once per week for 3 weeks) varnish (application once per week for 3 weeks) 
(certainty: moderate; strength: strong). (certainty: low; strength: conditional). 
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If not feasible§ 

 
 

 

 
Figure 1. Clinical pathway for the nonrestorative treatment of noncavitated and cavitated carious lesions on primary teeth. APF: Acidulated phosphate 
fluoride. NaF: Sodium fluoride. SDF: Silver diamine fluoride. * Defined as ICDAS 1-2. † Defined as ICDAS 5-6. ‡ Application every 3 through 6 months. 
§The order of treatments included in this recommendation represents a ranking of priority defined by the panel when accounting for treatment 
effectiveness, feasibility, patients' values and preferences, and resource utilization. Considerations such as a particular patient's values and preferences, 
special needs, or insurance status should inform clinical decision making. { At-home use once per week. # Biannual application. ** In keeping with the 
concept of informed consent, all nonsurgical and restorative treatment options and their potential side effects (such as blackened tooth surfaces treated 
with SDF) should be offered and explained to all patients. 

 

 
application), or 1% chlorhexidine plus 1% thymol varnish (application every 3-6 months). 
(Low-certainty evidence, conditional recommendation.) 

 
Remarks 
■ The order of treatments included in this recommendation is a ranking of priority that the panel defined 

by accounting for their effectiveness, feasibility, patient values and preferences, and resource use. 
■ Given that noncavitated and cavitated root lesions are difficult to distinguish in practice, the 

panel did not provide separate recommendations for these 2 types of lesions. 
■ Investigators conducted all studies in adult or older adult patients (permanent teeth), who are 

predominantly affected by root caries. 
■ The use of 5,000 ppm fluoride (1.1% NaF) toothpaste or gel requires patient adherence, which 

includes filling prescriptions and daily use at home. Because adherence is integral to its success, 
this intervention may not be feasible for populations in nursing homes and those with special 
needs. Furthermore, this treatment may not be covered universally by insurance. At the time of 
publication, some brand-name toothpastes cost 23 cents per toothbrushing, and generic versions 
cost 17 cents per toothbrushing.66 If cost is a barrier, other interventions suggested for treating 
root caries may be more appropriate. Finally, if 38% SDF solution is chosen over 5,000 ppm 
fluoride (1.1% NaF) toothpaste or gel, the remarks associated with the use of SDF for cavitated 
lesions on any coronal surface also apply to the use of SDF on root surfaces. 

Lesions should be monitored (for example, hardness or texture, color, radiographs) 
periodically throughout the course of treatment. 

Occlusal Approximal Facial or lingual 

Noncavitated* Cavitated† Noncavitated* Cavitated† Noncavitated* Cavitated† 

Sealants plus 5% 
NaF varnish‡ or 
sealants alone 

- 5% NaF varnish‡,§ or 
- Resin infiltration 
alone or 

- Resin infiltration plus 
5% NaF varnish‡ or 

- Sealants alone 

- 5% NaF varnish‡ or 
- 1.23% APF gel‡ or 
- Resin infiltration plus 
5% NaF varnish‡ or 

- 0.2% NaF mouth rinse¶ 38% SDF#,** solution 

 
1.23% APF gel‡ or 
5% NaF varnish‡,§ 

Coronal surface 

Primary teeth 
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Figure 2. Clinical pathway for the nonrestorative treatment of noncavitated and cavitated carious lesions on permanent teeth. APF: Acidulated phosphate 
fluoride. NaF: Sodium fluoride. SDF: Silver diamine fluoride. * Defined as ICDAS 1-2. † Defined as ICDAS 5-6. ‡ Application every 3 to 6 months. §The 
order of treatments included in this recommendation represents a ranking of priority defined by the panel when accounting for treatment effectiveness, 
feasibility, patients’ values and preferences, and resource utilization. Considerations such as a particular patient’s values and preferences, special needs, or 
insurance status should inform clinical decision making. # At-home use once per week. †† Biannual application. { At-home use at least once per day. 
**Annual application. ‡‡ In keeping with the concept of informed consent, all nonsurgical and restorative treatment options and their potential side 
effects (such as blackened tooth surfaces treated with SDF) should be offered and explained to all patients. 

 

 

Table 2 provides information about all recommendations, certainty in the evidence, and strength 
of recommendations. Figures 1 and 2 illustrate the recommendation statements as an algorithm. A 
For the Patient page accompanies this guideline and will help clinicians communicate these rec- 
ommendations to their patients.67 

 
DISCUSSION 

Implications for practice 
This clinical practice guideline is the first in a series on caries management and includes eval- 
uation of only nonrestorative treatments for existing lesions. Other articles in this series will 
provide guidance on caries prevention, caries detection and diagnosis, and restorative treatments. 
Many of the interventions included in this guideline’s recommendations also are used regularly for 
caries prevention or as part of restorative treatment and will be reviewed again in those articles. 
Furthermore, the recommendations included in this article will be contextualized fully once all 
articles in the series are published and recommendations are collated. 

Clinicians can use a variety of treatments to arrest or reverse carious lesions. We approached 
decision making by considering the type of lesion (noncavitated or cavitated), dentition (primary or 
permanent), and tooth surface (for example, occlusal). The certainty in the evidence informing our 

Lesions should be monitored (for example, hardness or texture, color, radiographs) 
periodically throughout the course of treatment. 

Occlusal Approximal Facial or lingual 

Noncavitated* Cavitated† Noncavitated* Cavitated† Noncavitated* Cavitated† 

Sealants plus 5% 
NaF varnish‡ or 
sealants alone 

- 5% NaF varnish‡,§ or 
- Resin infiltration 
alone or 

- Resin infiltration plus 
5% NaF varnish‡ or 

- Sealants alone 

1.23% APF gel‡,§ or 
5% NaF varnish‡ 

If not feasible§ 

38% SDF††,‡‡ solution 

- 5% NaF varnish‡ or 
- 1.23% APF gel‡ or 
- 0.2% NaF mouth 
rinse# 

- 5% NaF varnish‡ or 
- 38% SDF solution plus 
potassium iodide** or 

- 38% solution SDF 
alone** or 

- 1% chlorhexidine plus 
1% thymol varnish‡ 

 
 
 
 
 
 

Noncavitated* 
and cavitated† 

 

5,000 parts per 
million fluoride 

(1.1% NaF) 
toothpaste or gel¶ 

 
If not feasible§ 

Root surface Coronal surface 

Permanent teeth 
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recommendations ranged from very low to high because of issues of risk of bias, imprecision, 
indirectness, and inconsistency.16 

The expert panel emphasizes the importance of actively monitoring noncavitated and cavitated 
lesions during the course of nonrestorative treatment to ensure the success of the management plan. 
Clinicians should observe signs of hardness on gentle probing or radiographic evidence of arrest or 
reversal over time and, if they do not see these signs, should implement additional or alternative 
treatment options. The panel suggests applying all treatments according to the dosage and tech- 
nique provided within manufacturers’ instructions. 

Finally, although we did not include diet counseling as an intervention in this guideline, the 
panel emphasizes that nonrestorative treatments should be accompanied by a diet low in sugar.68 
The panel will consider dietary modifications as an intervention for the next article on caries 
prevention. 

 
Implications for research 
We urge researchers to conduct high-quality randomized controlled trials (RCTs) on nonrestorative 
treatments included in this guideline, especially for interventions for which there are a lack of 
RCTs. We also emphasize the importance of improving the reporting quality of primary studies. 

Although high-quality RCTs in which the investigators evaluate the effect of SDF on advanced 
cavitated coronal lesions and noncavitated and cavitated root lesions were available, we were not 
able to identify published RCTs providing data about the effect of SDF on noncavitated lesions on 
approximal surfaces. The panel was eager to explore this indication for SDF because of the very low 
certainty in the evidence informing the use of other interventions on approximal surfaces. We 
identified the protocol of an ongoing RCT that may include data about this indication.69 At the 
time of publication, we were not able to summarize these data or provide a recommendation for the 
use of SDF on noncavitated lesions on approximal surfaces. 

Finally, we would have benefited from having a minimum set of patient-important outcomes for 
optimal decision making. This set should be developed and defined with the purpose of achieving 
standardization in the way outcomes are measured, reported, and summarized in RCTs and sys- 
tematic reviews. 

 
CONCLUSIONS 
To arrest or reverse noncavitated carious lesions in both primary and permanent teeth, the expert 
panel suggests clinicians prioritize the use of sealants plus 5% NaF varnish on occlusal surfaces, 5% 
NaF varnish on approximal surfaces, and 1.23% APF gel or 5% NaF varnish alone on facial or lingual 
surfaces. The expert panel also suggests clinicians prioritize the use of 5,000 ppm fluoride (1.1% NaF) 
toothpaste or gel to arrest or reverse noncavitated and cavitated lesions on root surfaces of permanent 
teeth. To arrest advanced cavitated carious lesions on coronal surfaces of primary teeth, the expert 
panel recommends clinicians prioritize the use of 38% SDF solution biannually. The expert panel 
extrapolated these results to suggest that clinicians could use 38% SDF solution biannually to arrest 
advanced cavitated lesions on coronal surfaces of permanent teeth as well. The biannual application 
of 38% solution SDF for advanced cavitated lesions may be relevant if access to care is limited, for 
uncooperative patients, or for patients when general anesthetic is not considered safe. ■ 

 
SUPPLEMENTAL DATA 
Supplemental data related to this article can be found at: https://doi.org/10.1016/j.adaj.2018.07.002. 
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APPENDIX 
 

METHODS 
Panel configuration and conflicts of interest 
The American Dental Association (ADA) Council on Scientific Affairs convened and 
approved an expert panel. Panel nominees filled out financial and intellectual conflicts of 
interest forms, and the methodologists subsequently reviewed them. We excluded nominees 
with major conflicts from the panel. We made these forms available to the panel at the 
beginning of all in-person meetings (December 2016, October 2017, and February 2018) and 
updated them periodically. We asked panel members who were highly conflicted to refrain 
from participating in the discussions when we were formulating recommendations pertaining 
to their conflict. 

 
Outcomes 
The panel defined outcomes important for decision making. These included arrest or reversal of 
noncavitated and cavitated carious lesions, nausea, fluorosis, vomiting, allergic reactions, staining, 
tooth sensitivity, soft-tissue trauma, progression of symptoms, pulpal health, lack of retention (for 
sealants), premature loss or extraction, and secondary caries. 

 
Retrieving evidence 
The recommendations contained in this guideline are informed by the results of a systematic 
review (O. Urquhart, MPH, unpublished data, June 2018). A health sciences librarian (L.B.) 
searched MEDLINE, Cochrane Central Register of Controlled Trials, Cochrane Database of 
Systematic Reviews, and Embase to identify relevant articles for the review. Two of us 
(O.U., M.P.T.) screened all identified references in duplicate at the title and abstract levels 
and then during a second stage at a full-text level. Four of us (M.P.T., O.U., L.P., an author 
of the related systematic review) then extracted data from the included studies and appro- 
priately synthesized the data by using a network meta-analysis. A full report of methods and 
results from this guideline can be found in our accompanying systematic review (O. Urqu- 
hart, MPH, unpublished data, June 2018). 

 
Relative and absolute treatment effects 
We calculated relative risks and 95% CIs for dichotomous data and mean differences and 95% 
CIs for continuous data. The numbers presented in the text are the rounded versions of the 
numbers presented in the tables. In some cases, we could not pool data in the network meta- 
analysis. We still included these data, considered unpooled, and we reported relative risks and 
mean differences at a study level or as the study authors described. We displayed all data from 
the network meta-analysis by using a modified version of the summary-of-findings tables for the 
network meta-analysis (J.J. Yepes-Nuñez, MD, MSc, written communication, March 2018). We 
also calculated absolute treatment effects by using 3 illustrative baseline probabilities for arrest 
or reversal of carious lesions (20%, 50%, and 70%). For example, someone in the 70% category 
has a 70% baseline probability for arrest or reversal of their carious lesions without any 
intervention. The panel chose these numbers arbitrarily to represent different risk profiles that 
clinicians may see in practice. 

 
Certainty in the evidence 
We used the Grading of Recommendations Assessment, Development and Evaluation 
(GRADE) approach for the network meta-analysis to assess the certainty in the evidence (high, 
moderate, low, or very low) at an outcome level for each of the comparisons.e1 We assessed the 
domains of risk of bias, inconsistency, imprecision, publication bias, and indirectness for all 
direct comparisons according to guidance from the GRADE working group.16 We further 
considered intransitivity when assessing the certainty of indirect estimates. Finally, when 
assessing the certainty in the evidence of the network estimates, we considered local inco- 
herence between the direct and indirect estimates. When we could not include studies in the 
network meta-analysis, we assessed the certainty in the evidence at a study level. 
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Stakeholder and public feedback 
Throughout the guideline development process, we engaged both internal ADA stakeholders and 
external stakeholder organizations. Internal stakeholders were the Council on Advocacy for Access 
and Prevention, Council on Dental Benefit Programs, and Council on Dental Practice. External 
stakeholders were the Academy of Dental Materials, Academy of General Dentistry, Academy of 
Operative Dentistry, American Academy of Pediatric Dentistry, American Association of End- 
odontists, American Association of Public Health Dentistry, American Dental Hygienists’ Asso- 
ciation, Association of State and Territorial Dental Directors, National Institute of Dental and 
Craniofacial Research and Oral Health America. 

We contacted stakeholders twice throughout the process; first to provide feedback regarding the 
scope, purpose, target audience, and clinical questions for the guideline and a second time to review 
the recommendation statements. In addition, we posted the recommendation statements on the 
ADA Center for Evidence-Based Dentistry’s Web site (ebd.ada.org) to offer the general public an 
opportunity to provide feedback. We considered all feedback and included it in the manuscript 
whenever appropriate. 

 
Updating process 
The ADA Center for Evidence-Based Dentistry updates its guidelines every 5 years or whenever 
newly published evidence could result in a change in the direction or strength of recommendations. 
We use digital platforms such as MAGICapp and RevMan to store all of our data, thereby facili- 
tating an efficient updating process. Updates and chairside resources for clinicians are available at 
the ADA Center for Evidence-Based Dentistry Web site. 

 
RESULTS 
Noncavitated lesions on occlusal surfaces 
After 8 to 12 months of follow-up, for a population with a 50% chance of arresting or reversing 
noncavitated carious lesions on occlusal surfaces, 19 more to 118 more carious lesions would be 
arrested or reversed of 100 lesions treated with sealants plus 5% sodium fluoride (NaF) varnish, 
sealants alone, 5% NaF varnish alone, 1.23% acidulated phosphate fluoride gel, 5% NaF varnish, 
resin infiltration and 5% NaF varnish, or 0.2% NaF mouthrinse plus supervised toothbrushing 
compared with no treatment. 

 
Noncavitated lesions on approximal surfaces 
After 12 through 30 months of follow-up, for a population with a 50% chance of arresting or 
reversing noncavitated carious lesions on approximal surfaces, 56 more to 178 more carious 
lesions would be arrested or reversed of 100 lesions treated with a combination of resin infil- 
tration and 5% NaF varnish, resin infiltration alone, or sealants alone compared with no 
treatment. 

 
Noncavitated lesions on facial or lingual surfaces 
After 12 through 30 months of follow-up, for a population with a 50% chance of arresting or 
reversing noncavitated carious lesions on facial or lingual surfaces, 12 more to 74 more carious 
lesions would be arrested or reversed of 100 lesions treated with 5% NaF varnish, 1.23% acidulated 
phosphate fluoride gel, or 10% casein phosphopeptideeamorphous calcium phosphate paste 
compared with no treatment, oral health education, and a placebo cream, respectively. 

 
Noncavitated lesions on any coronal tooth surfaces 
After 12 through 30 months of follow-up, for a population with a 50% chance of arresting or 
reversing noncavitated carious lesions on any coronal tooth surface, 2 more to 63 more carious 
lesions would be arrested or reversed of 100 lesions treated with 5% NaF varnish, 1.23% acidulated 
phosphate fluoride gel, or 10% casein phosphopeptideeamorphous calcium phosphate paste 
compared with no treatment. 

 
Noncavitated and cavitated lesions on root surfaces 
After 3 through 12 months of follow-up, for a population with a 50% chance of arresting or 
reversing noncavitated and cavitated carious lesions on root surfaces, 34 more to 98 more carious 
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lesions would be arrested or reversed of 100 lesions treated with 5,000 parts per million fluoride 
(1.1% NaF) toothpaste or gel, a combination of 1% chlorhexidine and thymol varnish, 38% silver 
diamine fluoride solution, a combination of 38% silver diamine fluoride solution and potassium 
iodide, or 5% NaF varnish compared with no treatment. 

 
e1. Brignardello-Petersen R, Bonner A, Alexander PE, et al. Advances in the GRADE approach to rate the certainty in estimates from a 
network meta-analysis. J Clin Epidemiol. 2018;93:36-44. 
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eTable 1. Summary of findings: nonrestorative treatments for the arrest of advanced cavitated lesions on any coronal tooth surface. 
 

 NO. OF  

TOTAL NO. OF 
UNPOOLED 

PEOPLE AT 
FOLLOW-UP/ 

   
RELATIVE 

  

STUDIES: 4 NO. OF  STUDY ARM: RISK ANTICIPATED  

RANDOMIZED LESIONS AT  DOSE, (95% ABSOLUTE EFFECT CERTAINTY 
CONTROLLED LONGEST  DURATION, OR CONFIDENCE (95% CONFIDENCE IN THE 
TRIALS*,†,‡,§ FOLLOW-UP SURFACE FREQUENCY INTERVAL) INTERVAL) EVIDENCE{ 

     
Without 

 

     Intervention With 
(%)# Intervention Difference 

 

Duangthip and 
Colleagues20 and 

309/1,877 Any surface 
(occlusal, 

30% SDF** solution 
annually versus 

 70 per 100 102 per 100  32 per 100 more High 

Duangthip and 
Colleagues19 

 approximal, 
facial or 

30% SDF solution 
once per week for 

   

  lingual) 3 weeks    

     (From 15 more to  

     52 more)  

    1.45 50 per 100 73 per 100 23 per 100 more  

    (1.21 to 1.73) (From 11 more to  

     37 more)  

     20 per 100 29 per 100 9 per 100 more  

     (From 4 more to  

     15 more)  

   30% SDF solution  70 per 100 99 per 100 29 per High 
   annually versus 5%  100 more  
   NaF†† varnish once    
   per week for 3    

   weeks    

    1.41 (From 14 more  

     to 46 more)  

     50 per 100 71 per 100 21 per  

     100 more  

    (1.20 to 1.66) (From 10 more to  

     33 more)  

     20 per 100 28 per 100 8 per  

     100 more  

     (From 4 more to  

     13 more)  

   30% SDF solution 
once per week for 3 

 70 per 100 68 per 100 2 per 
100 fewer 

Moderate 
(imprecision‡‡) 

   weeks versus 5%    
   NaF varnish once per    

   week for 3 weeks    

     (From 14 fewer  

     to 13 more)  

* Sources: Duangthip and colleagues20 and Duangthip and colleagues19 (30-month follow-up, primary dentition): black staining was reported as an adverse event. † Sources: 
Fung and colleagues,21 Duangthip and colleagues18 and Fung and colleagues22 (30-month follow-up, primary dentition): lesions treated with 38% SDF had a 
statistically significantly increased chance of becoming black than those receiving 12% SDF. Lesions treated semiannually also had a higher chance of becoming 
black than those treated annually. There was no significant difference in tooth pain, gingiva pain, gingiva swelling, or gingiva bleaching among the 4 groups; these 
adverse events affected a small proportion of children in each group (1%-7%). ‡ Source: Yee and colleagues17 (24-month follow-up, primary dentition): The authors 
reported results as mean differences (MD): -38% SDF and breakfast tea versus no treatment: MD, 1.20; 95% confidence interval [CI], 0.49 to 1.91; 12% SDF versus no 
treatment: MD, 0.50; 95% CI, -0.21 to 1.21; 38% SDF versus no treatment: MD, 1.10; 95% CI, 0.39 to 1.81; 38% SDF versus 12% SDF: MD, 0.60; 95% CI, -0.23 
to 1.43; 38% SDF versus 38% SDF and tea: MD, -0.10; 95% CI, -0.93 to 0.73; 12% SDF versus 38% SDF and tea: MD, -0.70; 95% CI, -1.53 to 0.13. The 
authors also reported results for 6 and 12 months. § Source: Llodra and colleagues23 (36 months, primary dentition): after 36 months of follow-up, on average, the 38% 
SDF group had 0.3 surfaces with arrested caries, whereas the control group had 0.1 (P < .05). The SDF group had a higher percentage of black stains (97%) than did the 
control group, in which only 48% of the inactive lesions were black (P < .001). Compared with the control participants, the children treated with SDF had a higher 
proportion of black stains in inactive lesions (P < .001). { When these data were used to inform recommendation 6, the certainty in the evidence was downgraded 
because of serious issues of indirectness. There is no direct evidence available informing the effectiveness of any concentration of SDF in permanent teeth. # The 
percentages (20%, 50%, 70%) indicate illustrative baseline probabilities for the arrest or reversal of carious lesions. ** SDF: Silver diamine fluoride. †† NaF: Sodium 
fluoride. ‡‡ Serious issues of imprecision; 95% CI suggests a moderate harm and moderate benefit. §§ Serious issues of imprecision; 95% CI suggests a small benefit 
and a moderate benefit. 
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eTable 1. Continued 
 

TOTAL NO. OF 
UNPOOLED 
STUDIES: 4 
RANDOMIZED 
CONTROLLED 
TRIALS*,†,‡,§ 

 
 

NO. OF 
PEOPLE AT 

FOLLOW-UP/ 
NO. OF 

LESIONS AT 
LONGEST 

FOLLOW-UP SURFACE 

 
 
 
 
 

STUDY ARM: 
DOSE, 

DURATION, OR 
FREQUENCY 

 
 
 
 

RELATIVE 
RISK 
(95% 

CONFIDENCE 
INTERVAL) 

 
 
 
 
 
 
 
 
 

Without 

 
 
 
 
 

ANTICIPATED 
ABSOLUTE EFFECT 
(95% CONFIDENCE 

INTERVAL) 

 
 
 
 
 

CERTAINTY 
IN THE 

EVIDENCE{ 

Intervention 
(%)# 

With 
Intervention Difference 

 

 
(0.80 to 1.18) (From 10 fewer 

to 9 more) 
 

(From 4 fewer to 
4 more) 

 
(From 9 fewer to 
1 more) 

(0.87 to 1.02) (From 7 fewer to 
1 more) 

 

(From 3 fewer to 
0 fewer) 

 
(From 9 more to 
21 more) 

(1.13 to 1.3) (From 7 more to 
15 more) 

 

(From 3 more to 
6 more) 

 
(From 15 more to 
27 more) 

38% SDF solution 
biannually versus 
12% SDF solution 
biannually 

70 per 100 90 per 100 20 per 100 more High 

38% SDF solution 
annually versus 
12% SDF solution 
annually 

70 per 100 85 per 100 15 per 100 more High 

Fung and Colleagues,21 799/3,790 
Duangthip and 
Colleagues,18 and Fung 
and Colleagues22 

Any surface 
(mesial, 
occlusal, 
approximal, 
distal, facial 
or lingual) 

12% SDF solution 
annually versus 
12% SDF biannually 

70 per 100 66 per 100 4 per 100 fewer  High 

0.97 50 per 100 49 per 100 2 per 100 fewer 

20 per 100 19 per 100 -1 per 100 
fewer 

0.94 50 per 100 47 per 100 3 per 100 fewer 

20 per 100 19 per 100 1 per 100 fewer 

1.21 50 per 100 61 per 100 11 per 100 more 

20 per 100 24 per 100 4 per 100 more 

1.29 50 per 100 65 per 100 15 per 100 more 
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eTable 1. Continued  

 NO. OF     

TOTAL NO. OF 
UNPOOLED 

PEOPLE AT 
FOLLOW-UP/ 

  
RELATIVE 

  

STUDIES: 4 NO. OF STUDY ARM: RISK ANTICIPATED  

RANDOMIZED LESIONS AT DOSE, (95% ABSOLUTE EFFECT CERTAINTY 
CONTROLLED LONGEST DURATION, OR CONFIDENCE (95% CONFIDENCE IN THE 
TRIALS*,†,‡,§ FOLLOW-UP SURFACE FREQUENCY INTERVAL) INTERVAL) EVIDENCE{ 

    
Without 

 

    Intervention With 
(%)# Intervention Difference 

 

   (1.21 to 1.38) (From 11 more to 
19 more) 

 

    20 per 100 26 per 100 6 per 100 more  

    (From 4 more to 
8 more) 

 

  38% SDF solution 
biannually versus 
38% SDF solution 
annually 

 70 per 100 79 per 100 9 per 100 more Moderate 
(imprecision§§) 

    (From 5 more to 
14 more) 

 

   1.13 50 per 100 57 per 100 7 per 100 more  

   (1.07 to 1.2) (From 4 more to 
10 more) 

 

    20 per 100 23 per 100 3 per 100 more  

    (From 1 more to 
4 more) 
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eTable 2. Summary of findings: additional follow-up times for nonrestorative treatments for the arrest of advanced cavitated lesions on any coronal 
tooth surface. 

 

TOTAL NO. OF 
UNPOOLED 
STUDIES: 4*,†,‡,§ 
(7 REPORTS) 

STUDY ARM (DOSE, 
DURATION, OR 
FREQUENCY) RELATIVE RISK (95% CONFIDENCE INTERVAL) AND CERTAINTY IN THE EVIDENCE 

 

Duangthip and 
Colleagues20 

and Duangthip and 
Colleagues19 

30% SDF{ solution 
(annually) 

 
30% SDF (once per 

30% SDF solution 
annually versus 30% 
SDF once per week 
for 3 weeks 

30% SDF solution 
annually versus 
5% NaF# varnish 
once per week 

30% SDF solution once 
per week for 3 weeks 
versus 5% NaF varnish 
once per week 

Not applicable 

 week for 3 weeks,  for 3 weeks for 3 weeks  
 not reapplied 30 months: 1.45    
 annually) (1.21 to 1.73); 30 months: 1.41 30 months: 0.97 (0.80  
  certainty: high (1.20 to 1.66); to 1.18); certainty:  
 5% NaF varnish  certainty: high moderate (serious issues  
 (once per week 18 months: 1.13  of imprecision**)  
 for 3 weeks, (0.95 to 1.34); 18 months: 1.47   
 not reapplied certainty: moderate (1.22 to 1.76); 18 months: 1.30 (1.07  
 annually) (serious issues certainty: high to 1.57); certainty: high  
  of imprecision**)    
   12 months: 1.48 12 months: 2.08 (1.59  
  12 months: 0.72 (1.11 to 1.97); to 2.71); certainty: high  
  (0.56 to 0.91); certainty: high   
  certainty: moderate    
  (serious issues of    

  imprecision**)    

Fung and Colleagues,21 12% SDF solution 12% SDF solution 38% SDF solution 38% SDF solution 38% SDF solution 
Duangthip 
and Colleagues18 

(annually) annually versus 12% 
SDF solution 

biannually 
versus 38% 

biannually versus 
12% SDF solution 

annually versus 
12% SDF solution 

and Fung 
and Colleagues22 

12% SDF solution 
(biannually) 

biannually solution SDF annually biannually annually 

  30 months: 0.94 30 months: 1.13 30 months: 1.29 (1.21 30 months: 1.21 (1.13 
 38% SDF solution (0.87 to 1.02); (1.07 to 1.20); to 1.38); certainty: high to 1.30); certainty: high 
 (annually) certainty: high certainty: moderate   
   (serious issues 24 months: 1.29 (1.21 24 months: 1.19 (1.10 
 38% SDF solution 24 months: 0.91 of imprecision**) to 1.38); certainty: high to 1.28); certainty: high 
 (biannually) (0.84 to 0.98);    
  certainty: moderate 24 months: 1.20 18 months: 1.34 (1.25 18 months: 1.27 (1.18 
  (serious issues (1.13 to 1.27); to 1.43); certainty: high to 1.38); certainty: high 
  of imprecision**) certainty: high   
    12 months: 1.30 (1.21 12 months: 1.27 (1.16 
  18 months: 0.91 18 months: 1.15 to 1.41); certainty: high to 1.40); certainty: high 
  (0.83 to 0.99); (1.09 to 1.23);   
  certainty: moderate certainty: moderate   
  (serious issues (serious issues   

  of imprecision**) of imprecision**)   

  
12 months: 0.85 12 months: 1.21 

  

  (0.77 to 0.93); (1.12 to 1.30);   
  certainty: moderate certainty: high   
  (serious issues    
  of imprecision**)    

* Sources: Duangthip and colleagues
20 

and Duangthip and colleagues19 (primary dentition): black staining was reported as an adverse event. † Sources: Fung and 
colleagues21 and Duangthip and colleagues18 and Fung and colleagues22 (primary dentition): lesions treated with 38% SDF had a statistically significantly increased 
chance of becoming black compared with those receiving 12% SDF. Lesions treated semiannually also had a higher chance of becoming black than did those treated 
annually. There was no significant difference in tooth pain, gingiva pain, gingiva swelling, or gingiva bleaching among the 4 groups; these adverse events affected a 
small proportion of children in each group (1%-7%). ‡ Source: Yee and colleagues17 (24-month follow-up, primary dentition): the authors reported results as mean 
differences (MD): -38% SDF and tea versus no treatment: MD, 1.20, 95% confidence interval [CI], 0.49 to 1.91; 12% SDF versus no treatment: MD, 0.50, 95% CI, 
-0.21 to 1.21; 38% SDF versus no treatment: MD, 1.10, 95% CI, 0.39 to 1.81; 38% SDF versus 12% SDF: MD, 0.60, 95% CI, -0.23 to 1.43; 38% SDF versus 38% 
SDF and tea: MD, -0.10; 95% CI, -0.93 to 0.73; 12% SDF versus 38% SDF and tea: MD, -0.70; 95% CI, -1.53 to 0.13. The authors also reported results for 6 and 
12 months. § Source: Llodra and colleagues23 (36 months, primary dentition): after 36 months of follow-up, on average, the 38% SDF group had 0.3 surfaces with 
arrested caries, whereas the control group had 0.1 (P < .05). The SDF group had a higher percentage of black stains (97%) than did the control group, in which only 
48% of the inactive lesions were black (P < .001). Compared with the control participants, the children treated with SDF had a higher proportion of black stains in 
inactive lesions (P < .001). { SDF: Silver diamine fluoride. # NaF: Sodium fluoride. ** Serious issues of imprecision. 
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eTable 3. Summary of findings: nonrestorative treatments for the arrest or reversal of noncavitated lesions on occlusal surfaces. 
 

TOTAL NO. OF 
STUDIES IN 
NETWORK 

  

(POOLED): 7*,†,‡,§,{,#,**  
TOTAL NO. OF  

PARTICIPANTS IN 
NETWORK: 694†† 

 

TOTAL NO. OF RELATIVE 
UNPOOLED STUDIES: 1 RISK (95%  CERTAINTY   

RANDOMIZED CONFIDENCE ANTICIPATED ABSOLUTE EFFECT IN THE P-SCORE INTERPRETATION 
CONTROLLED TRIAL‡‡ INTERVAL) (95% CONFIDENCE INTERVAL) EVIDENCE (RANKING)§§ OF FINDINGS 

  
Without 

   

  Intervention With 
(%){{ Intervention Difference 

   

0.2% NaF## Mouthrinse  70 per 100 137 per 100 67 per 100 more Moderate 0.35 (6/7) Superior 
plus Supervised 
Toothbrushing* 

  (risk of bias***)   

(Indirect Evidence)  (From 38 more 
to 102 more) 

   

 1.95 50 per 100 98 per 100 48 per 100 more    

 (1.54 to 2.46) (From 27 more 
to 73 more) 

   

  20 per 100 39 per 100 19 per 100 more    

  (From 11 more 
to 29 more) 

   

1.23% Acidulated 
Phosphate Fluoride 
Gel† 

(Direct Evidence) 

 70 per 100 149 per 100 79 per 100 more Moderate 
(risk of bias†††) 

0.53 (3/7) Superior 

  (From 55 more 
to 108 more) 

   

 2.13 50 per 100 107 per 100 57 per 100 more    

 (1.79 to 2.54) (From 40 more 
to 77 more) 

   

  20 per 100 43 per 100 23 per 100 more    

  (From 16 more    

  to 31 more)    

* Source: Florio and colleagues31 (12-month follow-up, permanent dentition): the use of a resin-modified glass ionomer sealant resulted in a 65.5% (19/29) retention rate at 
12-month follow-up. † Source: Agrawal and Pushpanjali26 (12-month follow-up, mixed dentition). ‡ Source: Autio-Gold and Courts33 (9-month follow-up, primary 
dentition). § Source: Bakhshandeh and Ekstrand27 (8- to 34-month follow-up; mean, 22 months; primary dentition): 5% NaF varnish and resin-based sealant. { Source: 
Honkala and colleagues32 (12-month follow-up, primary dentition): of the 345 resin-sealed occlusal surfaces, 73.0% (252) were retained fully after 1-year follow-up, 
whereas 15.1% (52) experienced partial retention. # Source: da Silveira and colleagues30 (12-month follow-up, permanent dentition): throughout the 12-month study, 
40.74% (11/27) of teeth in the glass ionomer sealant group had total retention of the sealant, 40.74% (11/27) had 1 sealant replacement, and 18.52% (5/27) had 2 
sealant replacements. ** Source: Borges and colleagues29 (12-month follow-up, mixed dentition): in the resin-sealant group, 88.5% (23/26) of teeth had full retention, 
7.7% (2/26) had partial retention, and 3.85% (1/26) had total loss of sealant at a 12-month follow-up. †† Source: Florio and colleagues31 did not report loss to follow-up 
at a person level. They reported the total number of participants randomly assigned to each group at baseline; Borges and colleagues29 and da Silveira and colleagues30 
did not report loss to follow-up at a person level or the total number of participants randomly assigned to each group at baseline. The number reported is the total number 
of participants at baseline. The guideline authors used data from occlusal surfaces only from Agrawal and Pushpanjali26 and Autio-Gold and Courts33 Although the study 
authors reported the number of lesions on occlusal surfaces, they did not report the number of participants who had lesions on occlusal surfaces. The number reported is 
the total number of participants at follow-up; investigators in other studies included in the network reported the total number of participants at follow-up. ‡‡ Source: 
Altenburger and colleagues27 (3-week follow-up, permanent dentition): the use of 10% casein phosphopeptideeamorphous calcium phosphate daily for 3 weeks 
resulted in a 400% increase in caries arrestment (relative risk, 5.00; 95% confidence interval, 0.25 to 98.97) compared with 1,450 parts per million toothpaste daily at 3 
weeks of follow-up. §§ The lower the value, the higher the position in the ranking. {{ The percentages (20%, 50%, 70%) indicate illustrative baseline probabilities for 
the arrest or reversal of carious lesions. ## NaF: Sodium fluoride. *** Serious issues of risk of bias exist because of unclear randomization technique and no information or 
inadequate allocation concealment. Also, it is unclear whether the outcome assessor, personnel, or patients were blinded and whether outcome data were complete. 
††† Serious issues of risk of bias exist because of unclear methods related to allocation concealment, and blinding of participants and personnel. ‡‡‡ Serious issues of risk 
of bias exist because of unclear methods related to random sequence generation, allocation concealment, and blinding of personnel and participants. §§§ Serious issues 
of risk of bias exist because of unclear methods related to blinding of personnel or participants, allocation concealment, blinding of outcome assessors, and random 
sequence generation. {{{ Serious issues of risk of bias exist because of inadequate allocation concealment and incomplete outcome data. Also, methods related to 
random assignment or blinding of participants and personnel are unclear. ### The studies informing the no-treatment group consist of no treatment and oral health 
education.26,29,30,32,33 
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eTable 3. Continued      

TOTAL NO. OF      

STUDIES IN      

NETWORK 
(POOLED): 7*,†,‡,§,{,#,** 

     

TOTAL NO. OF      

PARTICIPANTS IN 
NETWORK: 694†† 

     

TOTAL NO. OF RELATIVE     

UNPOOLED STUDIES: 1 RISK (95%  CERTAINTY   

RANDOMIZED CONFIDENCE ANTICIPATED ABSOLUTE EFFECT IN THE P-SCORE INTERPRETATION 
CONTROLLED TRIAL‡‡ INTERVAL) (95% CONFIDENCE INTERVAL) EVIDENCE (RANKING)§§ OF FINDINGS 

  
Without 

   

  Intervention With 
(%){{ Intervention Difference 

   

5% NaF Varnish*,‡,§,{ 
(Direct and 

 70 per 100 138 per 100 68 per 100 more Moderate 
(risk of bias‡‡‡) 

0.39 (5/7) Superior 

Indirect Evidence)      

  
(From 44 more 
to 98 more) 

   

 1.97 50 per 100 99 per 100 49 per 100 more    

 
(1.63 to 2.40) (From 32 more 

to 70 more) 

   

  20 per 100 39 per 100 19 per 100 more    

  
(From 13 more 
to 28 more) 

   

Resin Infiltration 
plus 5% NaF Varnish§ 
(Indirect Evidence) 

 70 per 100 224 per 100 154 per 100 more Moderate 
(risk of bias§§§) 

0.89 (2/7) Superior 

  
(From 87 more 
to 249 more) 

   

 3.20 50 per 100 160 per 100 110 per 100 more    

 
(2.24 to 4.56) (From 62 more 

to 178 more) 

   

  20 per 100 64 per 100 44 per 100 more    

  
(From 25 more 
to 71 more) 

   

Sealant plus 5% 
NaF Varnish§,{ 
(Indirect Evidence) 

 70 per 100 235 per 100 165 per 100 more Moderate 
(risk of bias§§§) 

0.94 (1/7) Superior 

  
(From 99 more 
to 255 more) 

   

 3.35 50 per 100 168 per 100 118 per 100 more    

 
(2.42 to 4.64) (From 71 more 

to 182 more) 

   

  20 per 100 67 per 100 47 per 100 more    

  
(From 28 more 

   

  to 73 more)    
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eTable 3. Continued 

TOTAL NO. OF 
STUDIES IN 
NETWORK 
(POOLED): 7*,†,‡,§,{,#,** 
TOTAL NO. OF 
PARTICIPANTS IN 
NETWORK: 694†† 
TOTAL NO. OF 
UNPOOLED STUDIES: 1 
RANDOMIZED 
CONTROLLED TRIAL‡‡ 

 
 
 
 
 
 
 
 

RELATIVE 
RISK (95% 

CONFIDENCE 
INTERVAL) 

 
 
 
 
 
 
 
 
 

 
ANTICIPATED ABSOLUTE EFFECT 
(95% CONFIDENCE INTERVAL) 

Without 

 
 
 
 
 
 
 
 

 
CERTAINTY 

IN THE 
EVIDENCE 

 
 
 
 
 
 
 
 

 
P-SCORE 

(RANKING)§§ 

 
 
 
 
 
 
 
 
 

 
INTERPRETATION 

OF FINDINGS 

Intervention 
(%){{ 

With 
Intervention Difference 

 

 
(From 43 more 
to 101 more) 

 

(1.62 to 2.44) (From 31 more 
to 72 more) 

 

(From 12 more 
to 29 more) 

 
Reference 
comparator 

Not estimable Not estimable Reference 
comparator 

 
 

No Treatment†, ‡,{, #,**,### Reference 
comparator 

0.00 (7/7) Reference 
comparator 

Sealant*,#,** 
(Direct and 
Indirect Evidence) 

70 per 100 139 per 100 69 per 100 more Moderate 
(risk of bias{{{) 

0.40 (4/7) Superior 

1.98 50 per 100 99 per 100 49 per 100 more 

20 per 100 40 per 100 20 per 100 more 
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eTable 4. Summary of findings: nonrestorative treatments for the arrest or reversal noncavitated lesions on approximal surfaces. 
 

TOTAL NO. OF STUDIES 
IN NETWORK (POOLED): 
6 RANDOMIZED 
CONTROLLED 

 

TRIALS*,†,‡,§,{,#      
TOTAL NO. OF      

PARTICIPANTS IN      

NETWORK: 232      

TOTAL NO. OF 
UNPOOLED STUDIES: 
7 RANDOMIZED 
CONTROLLED 
TRIALS**,††,‡‡,§§,{{,##,*** 

RELATIVE 
RISK 
(95% 

CONFIDENCE 
INTERVAL) 

 
 
 

ANTICIPATED ABSOLUTE EFFECT 
(95% CONFIDENCE INTERVAL) 

Without 

 
 
 

CERTAINTY IN 
THE EVIDENCE 

 
 

P-SCORE 
(RANKING)††† 

 
 
 
INTERPRETATION 

OF FINDINGS 

Intervention 
(%)‡‡‡ 

With 
Intervention Difference 

5% NaF§§§ Varnish*,† 
(Indirect Evidence) 

70 per 100 160 per 100  90 per 100 more  Very low (risk of 
bias{{{ and 
imprecision###) 

0.51 (3/5) May be superior 

(From 18 fewer 
to 427 more) 

 

(0.74 to 7.10) (From 13 fewer 
to 305 more) 

 
 
 
 

Resin Infiltration‡,§ 
(Direct and 
Indirect Evidence) 

(From 5 fewer 
to 122 more) 

70 per 100 148 per 100  78 per 100 more  Low (risk of bias**** 
and imprecision††††) 

 

(From 6 more 
to 219 more) 

 
 
 

0.49 (4/5) May be superior 

 
 

* Source: Ekstrand and colleagues42 (12-month follow-up, primary dentition). † Source: Gomez and colleagues43 (24-month follow-up, mixed dentition). ‡ Source: Martignon 
and colleagues45 (12-month follow-up, permanent dentition). § Sources: Meyer-Lueckel and colleagues47 and Paris and colleagues48 (36-month follow-up, 
permanent dentition). Additional follow-ups: 18 months: resin infiltration versus no treatment: relative risk [RR], 1.47; 95% confidence interval [CI], 1.08 to 2.00. 
{ Source: Martignon and colleagues46 (30-month follow-up, primary dentition): 73.6% of participants experienced light pain during elastic band placement and 65.8% 
experienced light pain during the sealing process. # Source: Martignon and colleagues44 (18-month follow-up, permanent dentition). ** Source: Meyer-Lueckel and 
colleagues35 (18-month follow-up, mixed dentition): additional fluoride varnish was applied at the discretion of each dentist during the 6-month recall. Therefore, the 
guideline authors removed this study from the network because they could not account for background fluoride varnish. However, in the resin infiltration group, 94.6% 
(176/186) of participants experienced no progression compared with 68.8% (128/186) participants in the mock treatment group (RR, 1.38; 95% CI, 1.24 to 1.52). 
†† Source: Moberg Sköld and colleagues36 (36-month follow-up, permanent dentition): in patients receiving 0.2% NaF mouthrinse 12 times per year, 59% of caries that 
could have progressed were prevented compared with findings in patients receiving 6 mouthrinses per year (PF ¼ 30%), 27 mouthrinses per year (PF ¼ 47%), and 20 
mouthrinses per year (preventive fraction ¼ 41%). ‡‡ Source: Moberg Sköld and colleagues37 (36-month follow-up, permanent dentition): the use of 5% NaF 
varnish twice per year at 6-month intervals resulted in a 17% increase in the chance of experiencing caries arrestment (RR, 1.17; 95% CI, 1.07 to 1.27), the use of 5% NaF 
varnish 3 times per year all in 1 week, resulted in a 13% increase in the chance of experiencing caries arrestment (RR, 1.13; 95% CI, 1.03 to 1.24), and the use of 5% NaF 
varnish 8 times per year with 1-month intervals resulted in a 15% increase in the chance of experiencing caries arrestment (RR, 1.15; 95% CI, 1.06 to 1.26) compared with 
results with no additional fluoride varnish. All the groups in this study received 5% NaF varnish regularly as part of a school program. §§ Source: Modéer and colleagues38 
(36-month follow-up, permanent dentition): the use of 5% NaF varnish (every third month for 3 years) and 0.2% NaF mouthrinse (every 14 days) resulted in a 4% 
decrease in caries arrestment (RR, 0.96; 95% CI, 0.51 to 1.80) compared with results with 0.2% NaF mouthrinse (every 14 days) at 3 years of follow-up. {{ Source: 
Petersson and colleagues39 (36-month follow-up, mixed dentition): patients receiving 5% NaF varnish 3 times per week once per year for 3 years reported 116 
surfaces arrested and reversed compared with 78 surfaces arrested and reversed in those receiving 5% NaF varnish every 6 months for 3 years (no total number of 
surfaces per group reported). ## Source: Peyron and colleagues40 (12- and 24-month follow-ups, primary dentition): after 1 year of follow-up, of 41 people in the 5% NaF 
varnish arm, 48.8% (n ¼ 20) of the enrolled patients with 1 or more superficial enamel carious lesions experienced no progression of carious lesions compared with 
17.2% (n ¼ 5) of the 29 people with who did not receive 5% NaF varnish. After 2 years of follow-up, of 42 people with 1 or more superficial enamel carious lesions 
receiving 5% NaF varnish, 33.3% (n ¼ 14) did not experience progression of carious lesions compared with 8.8% (n ¼ 3) of the 34 who did not receive 5% NaF varnish. 
*** Source: Trairatvorakul and colleagues41 (12-month follow-up, permanent dentition): The use of sealants and 1.23% acidulated phosphate fluoride gel (at baseline 
and 6-month recall) resulted in a 1,950% increase in caries arrestment (RR, 20.05; 95% CI, 5.31 to 79.21) compared with 1.23% acidulated phosphate fluoride gel (at 
baseline and 6-month recall) after 1 year of follow-up. ††† The lower the value, the higher the position in the ranking. ‡‡‡ The percentages (20%, 50%, 70%) 
indicate illustrative baseline probabilities for the arrest or reversal of carious lesions. §§§ NaF: Sodium fluoride. {{{ Serious issues of risk of bias exist because of no 
information regarding allocation concealment or blinding of participants or personnel and incomplete outcome data. ### Serious issues of imprecision; 95% CI suggests 
large harm and large benefit. **** Serious issues of risk of bias exist because of no information about blinding of participants or personnel and unclear allocation 
concealment. †††† Serious issues of imprecision; 95% CI suggests a small benefit or a large benefit. ‡‡‡‡ Serious issues of risk of bias due to unclear allocation 
concealment, incomplete outcome assessment, and no information about blinding of participants and clinicians; in other cases, clinicians were not blinded at all. 
§§§§ Serious issues of imprecision; 95% CI suggests no benefit or a very large benefit. {{{{ Serious inconsistency (I2 ¼ 87%; P ¼ .0004). #### Studies informing the 
no-treatment group consist of placebo sealing and flossing instructions, flossing and 1,000 to 1,500 parts per million dentifrice, and mock treatment using water.44-46,48 

 

20 per 100 46 per 100 26 per 100 more 

2.29 50 per 100 114 per 100  65 per 100 more 
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eTable 4. Continued  

TOTAL NO. OF STUDIES      

IN NETWORK (POOLED):      

6 RANDOMIZED      

CONTROLLED 
TRIALS*,†,‡,§,{,# 

     

TOTAL NO. OF      

PARTICIPANTS IN      

NETWORK: 232      

TOTAL NO. OF 
UNPOOLED STUDIES: 
7 RANDOMIZED 
CONTROLLED 
TRIALS**,††,‡‡,§§,{{,##,*** 

RELATIVE 
RISK 
(95% 

CONFIDENCE 
INTERVAL) 

 
 
 

ANTICIPATED ABSOLUTE EFFECT 
(95% CONFIDENCE INTERVAL) 

Without 

 
 
 

CERTAINTY IN 
THE EVIDENCE 

 
 

P-SCORE 
(RANKING)††† 

 
 
 
INTERPRETATION 

OF FINDINGS 

Intervention 
(%)‡‡‡ 

With 
Intervention Difference 

 

 2.11 50 per 100 106 per 100 56 per 100 more  

 
(1.08 to 4.13) 

  
(From 4 more 
to 157 more) 

   

  20 per 100 42 per 100 22 per 100 more    

    
(From 2 more 
to 63 more) 

   

Resin Infiltration 
plus 5% NaF Varnish* 
(Indirect Evidence) 

 70 per 100 321 per 100 251.3 per 
100 more 

Very low (risk of 
bias‡‡‡‡ and 
imprecision§§§§) 

0.89 (1/5) May be superior 

    
(From 0 fewer 
to 1,392 more) 

   

 4.59 50 per 100 230 per 100 180 per 100 more    

 
(1.00 to 20.88) 

  
(From 0 fewer 
to 994 more) 

   

  20 per 100 92 per 100 72 per 100 more    

    
(From 0 fewer 
to 398 more) 

   

Sealant†,‡,{,# 

(Direct and 
Indirect Evidence) 

 70 per 100 169 per 100 99 per 100 more Low (risk of bias{{{ 
and inconsistency{{{{) 

0.59 (2/5) May be superior 

    
(From 18 more 
to 251 more) 

   

 2.41 50 per 100 121 per 100 71 per 100 more    

 
(1.26 to 4.58) 

  
(From 13 more 
to 179 more) 

   

  20 per 100 48 per 100 28 per 100 more    

    
(From 5 more 
to 72 more) 

   

No Treatment‡,§,{,#,####        

 
Reference 
comparator 

Not estimable Not estimable Reference 
comparator 

Reference comparator 0.03 (5/5) Reference 
comparator 
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eTable 5. Summary of findings: nonrestorative treatments for noncavitated lesions on facial or lingual surfaces. 
 

TOTAL NO. OF 
UNPOOLED 
STUDIES: 5 
RANDOMIZED 
CONTROLLED 
TRIALS*,†,‡,§,{ 

NO. OF PEOPLE 
AT FOLLOW-UP/ 
NO. OF LESIONS 

AT LONGEST 
FOLLOW-UP 

 
 

STUDY ARM (DOSE, 
DURATION, OR 

FREQUENCY) 

 
 

RELATIVE RISK 
(95% CONFIDENCE 

INTERVAL) 

 
 
 

ANTICIPATED ABSOLUTE EFFECT 
(95% CONFIDENCE INTERVAL) 

 
 

CERTAINTY 
IN THE 

EVIDENCE 
 

 
Without 

Intervention 
(%)# 

 
With 

Intervention 

 
 

Difference 

 

Agrawal and 
Pushpanjali26 

257‡‡/374 1.23% acidulated phosphate 
fluoride gel (2 applications) 

 70 per 100 173 per 100 103 per 
100 more 

Moderate (risk 
of bias{{) 

  and oral health education      

      (From 67 more  

      to 149 more)  

   2.47 50 per 100 124 per 100 74 per 100 more  

   (1.95 to 3.13)   (From 48 more  

      to 107 more)  

    20 per 100 49 per 100 29 per 100 more  

      (From 19 more  

      to 43 more)  

  Oral health education     Reference 
       comparator 

   Reference Not estimable Not estimable Reference  

   comparator   comparator  

Autio-Gold and 
Courts33 

124‡‡/150 5% NaF varnish 
(2 applications) 

 70 per 100 161 per 100 91 per 100 more Low (risk of 
bias§§) 

      (From 41 more  

      to 164 more)  

   2.30 50 per 100 115 per 100 65 per 100 more  

   (1.58 to 3.34)   (From 29 more  

      to 117 more)  

    20 per 100 46 per 100 26 per 100 more  

      (From 12 more  

      to 47 more)  

  No treatment     Reference 
       comparator 

   Reference Not estimable Not estimable Reference  

   comparator   comparator  

* Source: Agrawal and Pushpanjali26 (12-month follow-up, mixed dentition): data for 12 and 18 months are presented in the Appendix (available online at the end of this 
article). † Source: Autio-Gold and Courts33 (9-month follow-up, primary dentition). ‡ Source: Bailey and colleagues52 (12-week follow-up, mixed dentition): data 
for 4- and 8-week follow-up are presented in the Appendix (available online at the end of this article). One or more adverse events were reported for 86% of participants 
(n ¼ 39) but no information on the nature of them. There was also 1 or more reported gastrointestinal symptoms in the casein phosphopeptideeamorphous calcium 
phosphate cream arm. § Source: Turska-Szybka and colleagues51 (12-month follow-up, primary dentition): the guideline authors could not calculate a relative risk or 
mean difference. Of the 41 children treated with resin infiltration and 5% NaF fluoride varnish, 75.6% (n ¼ 31) showed no progression or continued activity of the treated 
spots at any examination. Of the 40 children treated with 5% NaF fluoride varnish, 32.5% (n ¼ 13) of white-spot lesions showed no progression or continued activity 
(total number of lesions not reported). { Source: Bonow and colleagues50 (8-week follow-up, mixed dentition): the guideline authors could not calculate a relative risk or 
mean difference. Patients receiving 1.23% acidulated phosphate fluoride gel had a 65% increased probability for arresting or reversing in the facial or lingual surfaces 
compared with those in the placebo arm after 8 weeks of follow-up (adjusted relative risk, 1.65; 95% confidence interval, 0.69 to 3.96). # The percentages (20%, 50%, 
70%) indicate illustrative baseline probabilities for the arrest or reversal of carious lesions. ** NaF: Sodium fluoride. †† Serious issues of risk of bias exist because of 
unclear allocation concealment and blinding of personnel or participants. ‡‡ The authors did not report the number of participants who had lesions only on facial or 
lingual surfaces. This is the number of people at follow-up. §§ Very serious issues of risk of bias exist because of unclear random sequence generation; blinding of 
participants, personnel, and outcome assessor; and allocation concealment. {{ Serious issues of risk of bias exist because of unclear blinding of outcome assessor and 
serious imprecision. 
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eTable 5. Continued 
 

TOTAL NO. OF 
UNPOOLED 
STUDIES: 5 
RANDOMIZED 
CONTROLLED 
TRIALS*,†,‡,§,{ 

NO. OF PEOPLE 
AT FOLLOW-UP/ 
NO. OF LESIONS 

AT LONGEST 
FOLLOW-UP 

 
 

STUDY ARM (DOSE, 
DURATION, OR 

FREQUENCY) 

 
 

RELATIVE RISK 
(95% CONFIDENCE 

INTERVAL) 

 
 
 

ANTICIPATED ABSOLUTE EFFECT 
(95% CONFIDENCE INTERVAL) 

Without 

 
 

CERTAINTY 
IN THE 

EVIDENCE 

Intervention 
(%)# 

With 
Intervention Difference 

 

 
(From 4 more 
to 29 more) 

 

(1.06 to 1.42) (From 3 more 
to 21 more) 

 

(From 1 more 
to 8 more) 

 
Reference 
comparator 

Not estimable Not estimable Reference 
comparator 

 
 

Placebo cream (2 g morning 
and evening) and 900 ppm 
NaF mouthrinse (supervised 
at each visit) and 1,000 ppm 
NaF dentifrice 

Reference 
comparator 

Bailey and 
Colleagues52 

45/408 10% casein phosphopeptidee 
amorphous calcium phosphate 
cream (2 grams morning and 
evening) and 900 parts per 
million NaF** mouthrinse 
(supervised at each visit) and 
1,000 ppm NaF dentifrice 

70 per 100 86 per 100 16 per 
100 more 

Low (risk 
of bias††) 

1.23 50 per 100 62 per 100 12 per 100 more 

20 per 100 25 per 100 5 per 100 more 
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eTable 6. Summary of findings: additional follow-up times for nonrestorative treatments for noncavitated lesions on facial or lingual surfaces. 
 

TOTAL NO. OF 
UNPOOLED 
STUDIES: 5*,†,‡ 

PRIMARY, 
PERMANENT, OR 

MIXED TEETH 

 
 

STUDY ARM 

RELATIVE RISK (95% CONFIDENCE 
INTERVAL) AND CERTAINTY IN 

THE EVIDENCE 

Agrawal and 
Pushpanjali26 

Mixed 1.23% acidulated phosphate fluoride gel and oral 
health education (2 doses, baseline and 6 months) 

1.23% acidulated phosphate fluoride gel and oral 
health education versus oral health education 

  Oral health education  
   12 months: 2.47 (1.95 to 3.13); certainty: moderate 
   (serious issues of risk of bias because of unclear 
   allocation concealment and blinding of personnel or 
   participants) 

Autio-Gold and 
Courts33 

Primary 5% NaF varnish (baseline and 4 months later, 2 total 
applications) 

5% NaF varnish versus no intervention 

   9 months: 2.30 (1.58 to 3.34); certainty: low (very 
  No intervention serious issues of risk of bias because of unclear 
   random sequence generation; blinding of 
   participants, personnel, and outcome assessor; and 
   allocation concealment) 

Bailey and 
Colleagues52 

Mixed 10% casein phosphopeptideeamorphous calcium 
phosphate cream and 900 parts per million NaF 

10% casein phosphopeptideeamorphous calcium 
phosphate cream and 900 ppm mouthrinse versus 

  mouthrinse and 1,000 ppm NaF dentifrice (2 grams 900 ppm mouthrinse 
  morning and night for 12 weeks and mouthrinse  
  supervised at each visit) 4 weeks: 1.28 (0.97 to 1.68); certainty: low (serious 
  Placebo cream and 900 ppm NaF mouthrinse and risk of bias because of unclear blinding of outcome 
  1,000 ppm NaF dentifrice assessor and serious imprecision) 

   
8 weeks: 1.12 (0.93 to 1.36); certainty: low (serious 

   risk of bias because of unclear blinding of outcome 
   assessor and serious imprecision) 

   
12 weeks: 1.23 (1.06 to 1.42); certainty: low 

   (serious risk of bias because of unclear blinding of 
   outcome assessor and serious imprecision) 

* Source: Agrawal and Pushpanjali.26 † Source: Autio-Gold and Courts.33 ‡ Source: Bailey and colleagues.52 
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eTable 7. Summary of findings: nonrestorative treatments for the arrest or reversal of noncavitated lesions on any coronal tooth surface. 
 

TOTAL NO. OF STUDIES  

IN NETWORK (POOLED): 
3 RANDOMIZED 
CONTROLLED 
TRIALS*,†,‡ TOTAL NO. 
OF PARTICIPANTS IN 
NETWORK: 628 
TOTAL NO. OF 
STUDIES REPORTED 
NARRATIVELY 
(UNPOOLED): 4 
RANDOMIZED RELATIVE RISK  CERTAINTY  INTERPRETATION 
CONTROLLED (95% CONFIDENCE ANTICIPATED ABSOLUTE EFFECT IN THE P-SCORE OF 

TRIALS§,{,#,** INTERVAL) (95% CONFIDENCE INTERVAL) EVIDENCE (RANKING)†† FINDINGS 

  Without    

  Intervention With 
(%)‡‡ Intervention Difference 

   

10% Casein  70 per 100 72 per 100 2 per Low (risk of 0.22 (3/4) May be 
Phosphopeptidee 
Amorphous Calcium 

 100 more bias and 
imprecision§§) 

 superior 

Phosphate Paste*      

(Direct Evidence)      

  (From 7 fewer    

  to 13 more)    

 1.03 50 per 100 52 per 100 2 per    

  100 more    

 (0.90 to 1.18) (From 5 fewer    

  to 9 more)    

  20 per 100 21 per 100 1 per    

  100 fewer    

  (From 2 fewer    

  to 4 more)    

1.23% Acidulated 
Phosphate Fluoride Gel† 

 70 per 100 158 per 100 88 per 
100 more 

Moderate (risk 
of bias{{) 

0.89 (1/4) Superior 

(Direct Evidence)      

  (From 70 more    

  to 107 more)    

 2.25 50 per 100 113 per 100 63 per    

  100 more    

 (2.00 to 2.53) (From 50 more    

  to 77 more)    

  20 per 100 45 per 100 25 per    

  100 more    

  (From 20 more    

to 31 more) 
 

* Source: Sitthisettapong and colleagues57 (12-month follow-up, primary dentition): additional follow-up: 6 months: 10% casein phosphopeptideeamorphous calcium 
phosphate versus no treatment: relative risk, 1.00 (95% confidence interval, 0.90 to 1.13). † Source: Agrawal and Pushpanjali26 (12-month follow-up, mixed dentition). 
‡ Source: Autio-Gold and Courts33 (9-month follow-up, primary dentition). § Source: Duarte and colleagues53 (dentition not reported): 85.4% of noncavitated lesions 
were arrested in the 0.05% sodium fluoride (NaF) mouthrinse group compared with 85.6% of arrested lesions in the 0.05% NaF mouthrinse and 0.12% chlorhexidine 
group after 28 days. { Source: Heidmann and colleagues55 (permanent dentition): in the 0.2% NaF mouth rinse group, 62.5% (n ¼ 270) experienced no progression of 
noncavitated lesions compared with 68.5% (n ¼ 292) in the placebo mouthrinse group. # Source: Hedayati-Hajikand and colleagues54 (primary dentition): of 54 people in 
the probiotic tablet group, 11% (n ¼ 5) of the enrolled patients experienced caries arrest compared with 7% (n ¼ 4) of the 56 participants in the group that received 
placebo tablets after 1 year. ** Source: Honkala and colleagues56 (mixed dentition): there was no distinction between cavitated and noncavitated lesions in the study. In 
the erythritol group, 30.5% (401/1,313) of surfaces showed a decrease in International Caries Detection and Assessment System score compared with 29.8% (456/1,531) 
in the group receiving sorbitol and 28.3% (449/1,584) in the group receiving xylitol after 3 years of follow-up. †† The lower the value, the higher the position in the 
ranking. ‡‡ The percentages (20%, 50%, 70%) indicate illustrative baseline probabilities for the arrest or reversal of carious lesions. §§ Serious issues of risk of bias exist 
because of incomplete outcome data. {{ Serious issues of risk of bias exist because of unclear methods related to allocation concealment and blinding of participants and 
personnel. ## Very serious issues of risk of bias exist because of unclear methods related to random sequence generation, allocation concealment, and blinding of 
personnel and participants. *** The studies informing the no-treatment group consist of no treatment, oral health education, placebo paste with 1,000 parts per million 
fluoride toothpaste, and oral hygiene instructions.26,33,57 
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eTable 7. Continued  

TOTAL NO. OF STUDIES      

IN NETWORK (POOLED):      

3 RANDOMIZED      

CONTROLLED 
TRIALS*,†,‡ TOTAL NO. 

     

OF PARTICIPANTS IN      

NETWORK: 628      

TOTAL NO. OF      

STUDIES REPORTED      

NARRATIVELY      

(UNPOOLED): 4      

RANDOMIZED RELATIVE RISK  CERTAINTY  INTERPRETATION 
CONTROLLED (95% CONFIDENCE ANTICIPATED ABSOLUTE EFFECT IN THE P-SCORE OF 
TRIALS§,{,#,** INTERVAL) (95% CONFIDENCE INTERVAL) EVIDENCE (RANKING)†† FINDINGS 

  Without    

  Intervention With 
(%)‡‡ Intervention Difference 

   

5% Sodium 
Fluoride Varnish‡ 

 70 per 100 151 per 100 81 per 
100 more 

Moderate (risk 
of bias##) 

0.78 (2/4) Superior 

(Direct Evidence)      

  
(From 56 more 

   

  to 110 more)    

 2.15 50 per 100 108 per 100 58 per    
  100 more    

 
(1.80 to 2.57) (From 40 more 

   

  to 79 more)    

  20 per 100 43 per 100 23 per    
  100 more    

  
(From 16 more 

   

  to 31 more)    

No Treatment*,†,‡,***   Reference 0.11 (4/4) Reference 
   comparator  comparator 

 
Reference 
comparator 

Not estimable Not estimable Reference 
comparator 
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eTable 8. Summary of findings: nonrestorative treatments for the arrest or reversal of noncavitated and cavitated lesions on root surfaces. 
 

TOTAL NO. OF STUDIES 
IN NETWORK (POOLED): 
7 RANDOMIZED 
CONTROLLED 

     

TRIALS*,†,‡,§,{,#,**      
TOTAL NO. OF      

PARTICIPANTS IN 
NETWORK: 834†† 

     

TOTAL NO. OF RELATIVE RISK     

UNPOOLED STUDIES: (95%  CERTAINTY  INTERPRETATION 
1 RANDOMIZED CONFIDENCE ANTICIPATED ABSOLUTE EFFECT OF THE P-SCORE OF 
CONTROLLED TRIAL‡‡ INTERVAL) (95% CONFIDENCE INTERVAL) EVIDENCE (RANKING)§§ FINDINGS 

  Without    

  Intervention With    

  (%){{ Intervention Difference    

1% Chlorhexidine 
plus 1% Thymol Varnish* 

 70 per 100 117 per 100 47 per 100 more Very low (risk of 
bias## and 

0.44 (5/6) May be superior 

(Direct Evidence)   imprecision***)   

 1.67 (From 39 fewer 
50 per 100 84 per 100 to 372 more) 

   

 (0.44 to 6.31) 34 per 100 more    

  (From 28 fewer 
20 per 100 33 per 100 to 266 more) 

   

  13 per 100 more    

38% SDF† Solution 
(Direct Evidence) 

 (From 11 fewer 
70 per 100 134 per 100 to 106 more) 

Very low (risk of 
bias††† and 
imprecision***) 

0.49 (4/6) May be superior 

  64 per 100 more    

 1.99 (From 34 fewer 
50 per 100 96 per 100 to 411 more) 

   

 (0.52 to 
6.87) 

46 per 100 more    

  (From 24 fewer    

  20 per 100 38 per 100 to 294 more)    

* Source: Baca and colleagues59 (12-month follow-up): participants reported a bitter taste when the placebo varnish was used. † Source: Li and colleagues63 (12-month 
follow-up): additional follow-ups: 24 months: 38% silver diamine fluoride (SDF) with potassium iodine versus no treatment: relative risk (RR), 2.87 (95% confidence 
interval [SDF], 1.44 to 5.74); 38% SDF with potassium iodide versus no treatment: RR, 2.99 (95% CI,1.50 to 5.95); 30 months: 38% SDF versus no treatment: RR, 2.00 
(95% CI,1.22 to 3.28); 38% SDF with potassium iodide versus no treatment: RR, 2.06 (95% CI, 1.26 to 3.36). ‡ Source: Schaeken and colleagues65 (12-month follow- 
up). § Source: Lynch and colleagues64 (3-month follow-up). { Source: Ekstrand and colleagues62 (8-month follow-up). # Source: Baysan and colleagues60 (6-month 
follow-up): additional follow-ups: 3 months: cavitated, 5,000 ppm versus no treatment: RR, 4.78 (95% CI, 0.60 to 38.20); noncavitated, 5,000 ppm versus no treatment: 
RR, 3.39 (95% CI, 1.94 to 5.92). ** Source: Ekstrand and colleagues61 (8-month follow-up). †† We used the total number of participants at 12-month follow-up from Li 
and colleagues63; Schaeken and colleagues65 did not report loss to follow-up. The number reported is the total number of participants randomly assigned to each group 
at baseline. In Ekstrand and colleagues,61 we did not use data from the 1,450 ppm fluoride toothpaste and 5% sodium fluoride (NaF) varnish arm in the network because 
of the frequency of the 5% NaF varnish not being reported, which accounted for 76 of the 215 participants at baseline. The number reported is the total number of 
participants in the 5,000 ppm NaF toothpaste arm and control arm at follow-up. Investigators in other studies included in the network reported the total number of 
participants at follow-up. ‡‡ Source: Brailsford and colleagues58: The use of 1% difluorsilane varnish with 1% chlorhexidine and 1% thymol varnish 5 times in 10 months 
resulted in a 40% increase in caries arrestment (RR, 1.40; 95% CI, 0.97 to 2.00) compared with 1% difluorsilane applied at the same frequency at 1-year follow-up. 
§§ The lower the value, the higher the position in the ranking. {{ The percentages (20%, 50%, 70%) indicate illustrative baseline probabilities for the arrest of reversal of 
carious lesions. ## Serious issues of risk of bias exist because of incomplete outcome data and because blinding of the outcomes assessor was unclear. *** Serious issues 
of imprecision; 95% CI suggests a large harm and a large benefit. ††† Serious issues of bias exist because of incomplete outcome data and unclear methods related to 
blinding of personnel. ‡‡‡ Serious issues of risk of bias exist because of unclear methods for all risk of bias domains. It is unclear whether patients were blinded and how 
many were lost to follow-up. §§§ Serious issues of risk of bias exist because of unclear and inadequate methods of random sequence generation and allocation 
concealment method. In addition, there is no information about blinding of the outcomes assessor, and outcome data are incomplete. Serious issues of inconsistency (I2 ¼ 
88%; P < .00001). {{{ Studies informing the no-treatment group consist of 1,100 ppm dentifrice, soda water with 1,450 ppm dentifrice, 1,450 ppm dentifrice, placebo 
varnish, and nonfluoride dentifrice.59,61,63-65 
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eTable 8. Continued      

TOTAL NO. OF STUDIES      

IN NETWORK (POOLED):      

7 RANDOMIZED      

CONTROLLED 
TRIALS*,†,‡,§,{,#,** 

     

TOTAL NO. OF      

PARTICIPANTS IN 
NETWORK: 834†† 

     

TOTAL NO. OF RELATIVE RISK     

UNPOOLED STUDIES: (95%  CERTAINTY  INTERPRETATION 
1 RANDOMIZED CONFIDENCE ANTICIPATED ABSOLUTE EFFECT OF THE P-SCORE OF 
CONTROLLED TRIAL‡‡ INTERVAL) (95% CONFIDENCE INTERVAL) EVIDENCE (RANKING)§§ FINDINGS 

  Without    

  Intervention With    

  (%){{ Intervention Difference    

  18 per 100 more    

38% SDF plus 
Potassium Iodide† Solution 
(Direct Evidence) 

 
(From 10 fewer 

70 per 100 165 per 100 to 117 more) 
Very low (risk of 
bias††† and 
imprecision***) 

0.61 (3/6) May be superior 

  95 per 100 more    

 
2.36 (From 24 fewer 

50 per 100 118 per 100 to 519 more) 

   

 (0.66 to 8.42) 68 per 100 more    

  
(From 17 fewer 

20 per 100 47 per 100 to 371 more) 

   

  27 per 100 more    

5% NaF 
Varnish‡ (Direct Evidence) 

 
(From 6.8 fewer 

70 per 100 207 per 100 to 148.4 more) 
Very low (risk of 
bias‡‡‡ and 
imprecision***) 

0.64 (2/6) May be superior 

  137 per 100 more    

 
2.96 (From 51 fewer 

50 per 100 148 per 100 to 2,188 more) 

   

 (0.27 to 32.26) 98 per 100 more    

  
(From 37 fewer 

20 per 100 59 per 100 to 1,563 more) 

   

  39 per 100 more    

5,000 Parts Per 
Million Fluoride 
(1.1% NaF) 
Toothpaste or Gel§,{,#,** 
(Direct Evidence) 

 
(From 15 fewer 

70 per 100 183 per 100 to 625 more) 
Low (risk of 
bias and 
inconsistency§§§) 

0.69 (1/6) May be superior 

  113 per 100 more    

 
2.62 (From 34 more 

50 per 100 131 per 100 to 254 more) 

   

 (1.49 to 4.63) 81 per 100 more    

  
(From 25 more 

20 per 100 52 per 100 to 182 more) 

   

  32 per 100 more    

No Treatment*,†,‡,§,{,#,**,{{{  
(From 10 more 
to 73 more) 

   

 Reference 
comparator 

Not estimable Not estimable Reference 
comparator 

Reference 
comparator 

.1335 (6/6) Reference 
comparator 
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UMKC School of Dentistry 
Silver Diamine Fluoride Protocol (10/18) 

 

Indications: 
-Carious lesions that cannot be definitively 
treated in a timely manner 
-Patients with behavioral concerns 
-Medically compromised patients 
-Carious lesions determined un-restorable, 
or complicated to restore AND patient 
desires or requires to avoid conventional 
treatment as long as possible 
-Primary teeth 

Contraindications: 
-Patient desires esthetic treatment 
in the area 
-Silver Allergy 
-Ulcerative gingivitis, stomatitis 

 

Procedure 
1. Discuss with the patient that the area will turn dark permanently until a definitive 

restoration is placed and any soft tissue that may be touched with the liquid will 
temporarily stain for a 1-2 weeks. There will be a metallic taste that is temporary. 

2. Enter CDT Code D1354 Interim Caries Arresting Medicament Application on the 
largest carious surface of the treated tooth. The area will be in Purple on the odontogram 
indicating that it is temporary in nature. The code D1354 is used PER TOOTH. 

3. Obtain one drop of ADVANTAGE ARREST (38% Silver Diamine Fluoride) in a small plastic 
cup with a micro-brush from the dispensary. MAX DOSE : 25uL (1 drop)/ 10kg per week 

4. REMEMBER that everything this liquid comes into contact with will stain! 
5. Isolate the tooth with cotton rolls and a dry angle or IsoVac and dry the area to be treated. 

Apply petroleum jelly to the lips and face if treating a child that may become uncooperative. 
6. Apply SDF liquid to the DRY tooth for 1 minute, and GENTLY rinse and remove isolation. 
7. Place plastic cup, micro-brush, gloves, syringe, suction, cotton rolls, gauze and patient 

napkin in the headrest cover and tie before placing in the trash to avoid unintentional 
staining of clinic surfaces. 

8. Retreat the area every 6 months until the tooth is definitively restored, exfoliates, or is 
extracted. 

9. A successfully treated area will be dark brown or black and HARD to gentle scraping with a 
small spoon excavator after 1-2 weeks. 

10. A glass ionomer (ART/Sedative filling) may be placed over the treated surface if it will be 
more than several weeks before definitive treatment. 

11.  When a definitive restoration (Amalgam, Resin, RMGI, GI, Crown) is placed, the SDF 
stained enamel and dentin-enamel junction should be removed to avoid confusion that 
there may be residual active caries under the newly placed restoration. Stain will NOT 
affect bonding. 

12. In the case of treated areas that will be OBSERVED long term and no other treatment 
planned, mark the areas white with red slashes (incipient/initial caries). 
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