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Case Selection Criteria for use with Resin-Infiltrative 
Treatment of Enamel Decalcification

Although one of the primary aims for many orthodontic patients is to achieve
improvement in their dental esthetic condition, a high percentage of these
patients develop unesthetic, white spot lesions (WSL) during the course of
treatment. These lesions develop due to enamel decalcification resulting from
bacterial plaque accumulation around difficult to clean brackets and overlying
wires and ligation devices. Acids produced locally in this retained plaque will
decalcify enamel along the peripheral border of the bonded bracket. Quite
often, despite repeated admonishment by the clinician to the patient to take
extra care in cleansing these susceptible locations, patients return with large
plaque deposits around the brackets, and evidence of the early stages of
enamel decalcification: the so-called “white spot lesion” (WSL). The problem
becomes obvious at the time of bracket removal, when, although the teeth
may now be arranged in near-to-perfect alignment and occlusion, large, white
areas of enamel decalcification are prominently displayed, denoting the exact
location of where the bonded bracket used to be.

Currently, the best practice for addressing WSLs is the use of prevention
strategies, with few options available for treatment other than restoration.
Resin infiltration is a relatively new option for treatment of non-cavitated WSLs.
Icon® is the only product currently available using this method. Resin
infiltration uses low-viscosity, light-curable resins to flow into the body of the
lesion and occlude the microporosities that create the visual WSL. The goals of
the resin infiltration are to arrest lesion progression and to improve lesion
esthetics. However, WSL development may present in a variety of stages of
severity, as well as at various times following bracket debonding. The answers
to two questions would assist the clinician in making treatment
recommendations to patients: (1) what visual signs would indicate the degree
of esthetic success of resin infiltration of WSLs, and (2) what effect does time
following bracket removal have on the success of resin infiltration treatment?

https://www.stoutandbooth.com/life-with-braceshttps://askanorthodontist.com/braces/how-do-
you-treat-white-spots-after-braces/

Plaque retained around brackets Subsequent white spot lesions at case completion

The product ICON® consists of an HCL gel, an ethanol drying agent, and an unfilled, low 
viscosity resin. Uncured resin infiltrates the etched, dried enamel, polymerizes, and 

achieves esthetic improvement by altering the refractive index of the lesion to better 
match that of surrounding, sound enamel.

DIGITAL INTRAORAL IMAGES TAKEN USING POLARIZATION FILTERS, WITH STANDARDIZED 
DISTANCE AND LIGHTING CONDITIONS
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Sequence of steps in resin infiltration treatment included: 

#6 and #7 only 
teeth treated

The purpose of this study was to examine three patients who developed a
variety of WSL types following orthodontic treatment. The study will describe
how the different lesions, varying in surface area, color intensity, location, and
length of time after removal of orthodontic appliance, responded to treatment
using the Icon® resin infiltrant product. Subjective evaluation of results were
quantified using a calibrated cohort of observers using standardized evaluation
criteria of projected images of patient photographs representing patient
treatment over a period of 1 month.

It is expected that the smaller the WSL, the greater the esthetic
improvement will be.

Agreement Matrix for the Evaluator Calibration

Table displaying the agreement matrix (the data)
obtained from the final calibration exercise. The value
of generalized kappa obtained from this exercise was
0.91, indicating “almost perfect” agreement according
to the L-K criteria.

A TOTAL OF 8 EVALUATORS WERE OBTAINED: (3) 1st-yr, (3) 2nd-year, and (2) 3rd-year 
Orthodontic Residents

Patient Questionnaire: “How would you rate the overall improvement in the appearance of your
teeth after treatment with Icon®?” RESULTS: 100% “great”, zero % as good, fair, or poor.

1. Case Selection is important in treatment of WSL using the infusible resin ICON®,

2. WSL size and the timing of treatment seem to be important variables in esthetic improvement
achieved with ICON®, and

3. Patients appear to be generally pleased with the improvement in appearance of WSL treated
with ICON®.
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Image Poor Fair Good 

Mild A 0 0 8 

Moderate B 8 0 0 

Moderate A 0 0 8 

Severe B 7 1 0 

Severe A 8 0 0 

Mild B 8 0 0 

 

Items 1-3 consisted of 3 sets of before and 1 month after photographs. 
The residents were asked “How would you rate the improvement in the 

appearance of the treated teeth?”
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Pre-
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The resulting agreement matrix Table. The kappa value obtained for Items 1-3
was 0.51, indicating a moderate level of agreement among evaluators. This
value is below that generally indicating adequate agreement (0.75). There was
a full consensus among the raters that the severe WSL showed good
improvement. For the mild WSL, a slight majority of raters indicated good
improvement. For the moderate WSL, a majority of raters indicated fair
improvement.

Item Poor Improvement Fair Good 

1 (severe) 0 0 8 

2 (mild) 0 3 5 

3 (moderate) 1 7 0 

 

Items 4-6 consisted of images of the 3 patients taken across four time 
points ((1)before, (2) after, (3) 1-week later, and (4) 1-month later). 

Within each item, the 4 images were randomized by time-point. The 
evaluators were asked to “Choose the image in which the patient’s 

white spot lesions appear to be LEAST prominent.”
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The kappa value obtained for items 4-6 was 0.45, again indicating only
moderate agreement. This value is also lower than the generalized value in
indicating adequate agreement: 0.75. For the mild and moderate WSL lesions,
a clear majority of raters indicated that the time-point immediately after
treatment depicted the lease prominent WSL. For the severe WSL, an equal
number of raters chose the time-points immediately after treatment and 1
month after treatment as being most prominent.

Item Image 1 Image 2 Image 3 Image 4 

4 (moderate) 0 0 1 7 

5 (mild) 0 7 0 1 

6 (severe) 4 4 0 0 

 

Items 7-9 were similar to items 4-6, except the images were randomized 
using a different order. Evaluators were asked to “Choose the image in 
which the patient’s white spot lesions appear to be MOST prominent.”
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This agreement matrix shows that the evaluation panel were perfect in their
agreement (kappa = 1.0). Each rater selected the “before treatment image” as
slide indicating the most prominent within the photo group.

Item Image 2 Image 4 

7 (mild) 0 8 

8 (moderate) 8 0 

9 (severe) 8 0 

 

21 3

SevereMildModerate

Evaluators were asked to identify “Which pair of images 
depicts the greatest improvement in the overall appearance 

of the WSL?” 
Evaluators were in perfect agreement, selecting the 3rd

image pair (kappa = 1.0): patient with the most severe WSL.
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Evaluators were asked to identify “Which pair(s) of images depict a 
clinically acceptable improvement in WSL appearance?”
All raters (8) believed photosets #1 and #3 were clinically 

acceptable. Five raters thought only photos in #2 were acceptable, 
while 3 raters considered #2 was clinically unacceptable. 


