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Outline

Intro: Caries

What are these discolorations?
Review of treatment options

\ Diagnostic methods

.| Review of cases



Sound tooth

surface; no caries
change after air

drying (5 secs);
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or other

noncaries
phenomena

First visual
change in
enamel, seen
only after air
drying, or color
change “thin”
and limited to

confines of pit-
and-fissure areas

Distinct

visual change
in enamel,

seen when
wet, white,
or colored,
“wider” than

the fissure/
fossa

Localized

enamel break-
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no visible dentin
or underlying
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tinuity of surface

enamel, widen-
ing of fissure

Moderate Lesions

Underlying

dark shadow
from dentin

with or
without
localized
enamel
breakdown

Distinct cavity
with visible
dentin; frank
cavitation
involving less
than half of
tooth surface

Extensive

Extensive

distinct cavity
with dentin;
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and wide,
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the tooth



Surface Enamel v. Sub-surface Enamel:
Harder

Less soluble
Aprismatic (highly mineralized)
Richer In fluoride

Buccal Surface of Maxillary Molar PLM image of White Spot



Disco orations







Enamel can be
affected

FRE -eruptive
before D after
eruption F OST -eruptive




Most anterionr discolorations fall under one of the following diagnosis:

Caries (WSL)

Dysmineralizations BUT C_an ?lSO be a

T combination!!!
rauma

! Molar-Incisor-Hypomineralization (MIH)



POST-eruptive

. Areas where plague accumulates
Caries (WSL) High incidence w/ fixed ortho

Pre-cavitated lesion



PRE-eruptive

Term coined by Dr T Croll
Dysmineralhization NOT everything is fluorosis

EXposure to elements can disrupt

enamel rod formation



PRE-eruptive
Usually SINGLE tooth
Appears as depression on facial




PRE-eruptive

Molar ALWAYS involved
INnCisor may or may not
Extreme sensitivity

Poor hygiene and caries




Why are some spots 7

e"ow/brown r




Surface irregularities and
structural defects allow post-
eruptive infiltration of extrinsic

chromophores (proteins that

stal ﬂ) M

15-21x higher protein content
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How does it work?

Combination of ‘EROSION’ and ‘ABRASION’

= “ABROSION”

HCI softens enamel and slurry with abrasive particles
removes a thin layer of enamel



60 seconds of moderate pressure of
microabrasion removes 25 pm of enamel,
~  _whereas 10 minutes of microabrasion

4 removed 200 pm




Technique

Isolation: prevent splatter of acid (ideally rubber dam)
Apply slurry and press bristle rubber cup (moderate to firm)
over all facial surface

Slow speed handpiece at 500 RPMs



Technique

60 second Intervals up to 5 times

When procedure completed, rinse thoroughly
Finishing rubber cup for surface polishing
Apply Fluoride varnish



Technique

Microabrasion could be followed by a remineralizing agent
such as CPP-ACFP (Ml Paste Plus) for 6 months for more
esthetic results

Biggest problem: compliance



Vital Whitening
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How does it work?
The color-producing materials .. are typically Gfganics

_with extended conjugated chains of

alternating.single or double bonds ... and are often referred
to.as ‘chromophore’ (intrinsic)




What about those over the
counter strips?~?
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According sodium metabisulfite (MBS) is a well-known food additive, and some
research listed it as a tooth-bleaching agent, even as an ingredient for caries prevention
potentially can saturate double bonds breaking the aromaticity of the staining
molecules, making them colorless

this study Is a proof of concept and treatment optimization is necessary, results may
lead to development of novel formulas in tooth whitening

MBS treatment reached the same AE values than CP but in a shorter time
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In 2009, after years of research, a commercial product was
finally launched: ICON Interproximal (DMGmbH)

H Meyer-Lueckel S Paris
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The evaluation of resin infiltration for masking labial enamel

white spot lesions
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Objectve. The aam of 1hn study was 1o Clinically
sy the clicaiveness of masking whise spot
omamne? leslom wsing & resdn infilerasion sechnlgue
Bt was recently dovddopod 1o amest Indipient
CAENS I 2 METO-IMYyasve (oncepe
Methods. Twenty toeth with 2

et of Ename (DDE) and 18 ccth with Post -
lﬂ‘hh'-r't(

Develogenental

Decaldfication (MOD) were swlectod
ad treased with resin Iinfikration. Standandizod
photographs wore tLaken bodose, immedaicly alicr
ad | week alber tretment and were analyvsed

wing g analyviing software o calculase thy

Al values. The results were clasiBied Into three
groups: complcicly masked, partially masked. and
unchanged

Reswits, Among the 20 seeth with DIN ., Bive weth
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whereas soven (35%) and cight wecth (40%) ware
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masked and unchamged, respecivedy
were compietcly masked. six teeth (35%) were par-
plally masked, and one woth (6%) was unchaneed
In some iecth, the result was more impronved alice
| week than immedaicly after nfik ration
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Introduction

IS not dillicult 0 observe while spot kessons
because of dental caries,  Developmental
Defect of Enamel (DDE), or post-onthodonti
decalcibation (POD) in the dental chinics of
children and adolescents. The peevalence of
modar indsor hypomineralization (MIH) 10
desaribe 2 pattern of DDF
anges from 36 to 2%%" and that of POD
varics from 2 10 9% Jdepending on the
methods used 10 assess and score the extent
of decakification, the presence of decalatica:
tion before treatment, and the use of flwonde
supplements during treatment”

more  speciiic

These lesions may prosent acsthetic prob-
lems as well as the progression of deminceral-
zation’. Although white spot Jeslons afier
orthodontic reatment with fixed applances
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might be remincralized pankally alier debond-
ing white enamel lestons are oien Irrevers
ible* ™. These Isions may presemt acsthetic
prodlems even more than S years alter treat-
ment’

Up to now, there are four methods avail-
able for treating white ot lesions, Finst,
have white
regress a8 2 result of the
remineralization by fluwondes or cawin phos
phopepide—amorphous  caldum phosphate
(CPP-ACP ™™, Remincralization  techniques
e o some degroe offective, bt their aes

thetic eflect is Bmited because remineraliza.

10

severdl  studices shown 1that

spot lesions may

thion often is limited 1o the kedon surfae
Morcover, 1 akes considerable ame  and
needs w0 be implemented 2t the very carly
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pliance'”. Second, the bleaching therapy with
hydrogen peroxsde for masking white Heoro
sis blemishes has been reported’ ™ ', but it
acshetic eflect B also Embed, and dde ellfexts
sUCh A pOst-Ircatment sCnstivily are ¢om-
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Predictor of success:

A&e N/ Dry makes discoloration
completely disappeanr
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How long will 1t last™?



Kndsel M, et al. Long-term follow-up of camouflage effects following resin
infiltration post-orthodontic white-spot lesions in vivo. Angle Orthod 2019

Qvainel Aricl Infiltration Control i - - - -

Long-term follow-up of camouflage effects following resin infiltration of

post orthodontic white-spot lesions in vivo 10 |

TO
(baseline)

Michael Knosel*; Amely Eckstein”; Hans-Joachim Helms®

ABSTRACT

Objectives: 10 reassess ihe long-term camoutlage effects of resin infiltration (lcon, DMG,
Hamburg, Germany) of white spot lesions (WSL) and sourd adjacent enamel (SAE) achieved in a
previous trial. Tha null hypothesis was tested that there were no significantly different C/E-L*a*h*-
AE-values between WSL and SAE areas of assessment after at least 24 months (T24) compared to
those at baseline (T0).

Materials and Methods: Of twenty subjects who received previous resin irfiltration treatment of
Neen = 111 nonrestored, roncavitated postorthodontic WSL after multibrackst treatment during a
randomized controllied trial and were contacted 20 months after baseline, eight subjects (trial teeth
Neer, = 40; m/f ratio 1/7; age range (mean; SD) 12-17 [15.25; 2.12] years); response rate: 40%)
were available for follow-up after at least 24 months (T24). CIE-L*a*b* differences between
summarized color and lighlness values (AEys sac) Of WSL and SAE were assessed using a
spectrophotometar and compared to baseline data assessed prior to infiltration (TO), and those
after 6 (T6), and 12 (T12) months using paired ttests at a significance level of o =5%.

Results: T24 assessments wera performed after a mean 33.86 (SD: 864; Min: 24; Max: 45)
months following TO. Mean (SD) AE,,, .. units of avzilable teeth were 8.76 (5.33) at baseline; 5.5
(2.75) at T6; 5.2 (2.41) at T12: and 5.57 (2.6) at T24. Comparisons of T6, T12, and T24 with TO
yielded highly significant differences, whereas T6—T24 and T12-T24 differences were found to be
not sigrificant.

Conclusions: Assimilation of infiltrated WSL to the color of adjacent enamel by resin infiltration is
considered to be suitakble for the long-term improvement in the esthetic appearance of
postorthodontic WSL. (Angle Orthod. 2019;89:33 39.)

KEY WORDS: White spot lesior; Resin infiltration; Durability of camouflage effect; CIE-L*a*b; in
vivo

1

A E WSL / SAE (units)
N
I
I

T6
(6 mo)

0 Mean
[ ] MeantSE
T Meant1.96*SE

3 ! 1 2 1
to té t12 t24

S

INTRODUCTION orthodontic eppliances has been repcrted to vary
o ) L between 46% and 73%.'? Although cavitated lesions
The incidence of labial enamel decalcification or require invasive therapy, the choice of WSL treatment
white spot lesicns (WSL) during treatment with fixed is based on the palient’s individual eslhelic demands.
Remineralization by local fluoride applicaton may

» Senior Lecturer, Department of Orthodontics, University amest lesion ra8sion® and. In mbination with
Medical Center Cotincen (UMG), Gottingen, Germany; and SR ogra g Cco

T12
(12 mo)

Uriversidad de La Frontzra (UFRQ), Temuco, Chile; and private tooth brushing abrasion, bring about some improve-
practice, Hamburg Germany. menl in the appearance of WSL wilhin the firsl few O O ' ( : al l e e Weel I I ea e
* Research Assistani, Depantment of Statistics, University months following debonding,”* however, rarely to an
Medical Center Gattingen (UMG), Gottingen, Germany. extent that provides for an esthetically acceptable
Fesearcr Fellow, Department of Orthodontics, Umversny , 7-9 1
Medical Center Gcttingen (UMG), Gottingen, Germany. dentofacial appearance.” In contrast, the technique of

Ccrresponding author: Frof Dr Michael Knosel, Cepartment of
Onhodcntics. University Medlical Centre Gottingen (UMG),
3/099 Gotingen, Germany
(e-mall: mkncesel @yahoo.de|
Accepted: September 2018. Submtted: May 2018.

Published Orline: Octokber 16, 2018

© 2019 by The EH Angle Educaticn and Fesearch Foundation,
Inc.

resin infiltration (lcon, DMG) of poslorthodonlic enamel
decalcifications yields esthetically more satisfying
results. A recent split-mouth randomized controlled
trial (RCT) revealed that there was a significant and
clinically relevant abalemenl of color- and lighlness
differences between infiltrated WSL and sound adja-
cent enamel, whereas there were no sigrificant

T24
(final)

tooth and control tooth Is

unchanged after 2 years

DOI: 10.2319/052118 385.1 33 Angle Crthodontist, Vol 89, No 1, 2019




> Am J Dent. 2007 Apr;20(2):67-72.

Considerations about enamel microabrasion after 18
years

Renato Herman Sundfeld 7, Theodore P Croll, André Luiz Fraga Briso,
Rodrigo Sversut de Alexandre, Daniel Sundfeld Neto

Affiliations 4+ expand
PMID: 17542197

Abstract

Purpose: To review of the current status of enamel microabrasion method and its results 18 years
after the development and application of this method.

Methods: A technique performing enamel microabrasion with hydrochloric acid mixed with pumice

and other technigues employing a commercially available compound of hydrochloric acid and fine-

grit silicon carbide particles in a water-soluble paste have been described. Much has been learned
about the application of this esthetic technique, long-term treatment results and microscopic

changes to the enamel surface that has significant clinical implications. The latest treatment |
protocol is presented and photographic case histories document the treatment results. Clinical |
observations made over 18 years are discussed.

Results: According to our findings, the dental enamel microabrasion technigue is a highly
satisfactory, safe and effective procedure.
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Will ICON stain?



Evaluation of staining and color changes of a resin infiltration system &

Andrew Leland; Sercan Akyalcin; Jeryl D. English; Eser Tufekci; Rade Paravina
Angle Orthad (2016) 86 (6): 900-304.

https://doi.org/10.2319/111615-777.1
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ABSTRACT

Objective:
To analyze the staining and color changes of a resin infiltrant system used for management of white spot
lesions (WSLs).

Materials and Methods:

WSLs were artificially created on left buccal halves of 48 extracted human teeth. These sites were then treated
with resin infiltration (RI) while the right halves of the teeth remained as nonresin (NRI) areas. Six groups were
formed (n = 8 teeth/group) and were exposed to the following: red wine, coffee, orange juice, combined
staining agents, accelerated aging, and distilled water for 1 week. The teeth were then polished with a prophy
cup and polishing paste. Color properties were assessed using a spectrophotometer at baseline (T0), after each
exposure (T1), and after polishing (T2). Color difference (AE*) was calculated between each time point for both
halves of the teeth (Rl and NRI). Data were analyzed with a two-way analysis of variance with presence of resin
infiltration and staining agents as the main effects for each time point pair. Multiple comparisons were made
with a Bonferroni post hoc test. The level of significance was set at < .05.

Results:
The red wine and combined staining agent groups caused the greatest color change between all intervals (P<
.05). Significant interactions were recorded between resin infiltration application and staining agents at all

time periods (P<.05). The presence of resin infiltration as a main effect did not affect color change between TO
and T2 (P> .05).

Conclusions:

Rl areas showed higher staining susceptibility than did NRI areas. However, prophylaxis had a strong effect on
reversing the discoloration of both Rl and NRI areas.
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Evaluation of staining and color changes of a resin infiltration system &

Andrew Leland; Sercan Akyalcin; Jeryl D. English; Eser Tufekci; Rade Paravina
Angle Orthad (2016) 86 (6): 900-504.

https://doi.org/10.2319/111615-777.1
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ABSTRACT

Objective:

To analyze the staining and color changes of a resin infiltrant system used for management of white spot
lesions (WSLs).

Materials and Methods:

WSLs were artificially created on left buccal halves of 48 extracted human teeth. These sites were then treated
with resin infiltration (RI) while the right halves of the teeth remained as nonresin (NRI) areas. Six groups were
formed (n = 8 teeth/group) and were exposed to the following: red wine, coffee, orange juice, combined
staining agents, accelerated aging, and distilled water for 1 week. The teeth were then polished with a prophy
cup and polishing paste. Color properties were assessed using a spectrophotometer at baseline (T0), after each
exposure (T1), and after polishing (T2). Color difference (AE*) was calculated between each time point for both
halves of the teeth (Rl and NRI). Data were analyzed with a two-way analysis of variance with presence of resin
infiltration and staining agents as the main effects for each time point pair. Multiple comparisons were made
with a Bonferroni post hoc test. The level of significance was set at P<.05.

Results:
The red wine and combined staining agent groups caused the greatest color change between all intervals (P<
.05). Significant interactions were recorded between resin infiltration application and staining agents at all

time periods (P<.05). The presence of resin infiltration as @ main effect did not affect color change between T0
and T2 (P>.05).

Conclusions:

Rl areas showed higher staining susceptibility than did NRI areas. However, prophylaxis had a strong effect on
reversing the discoloration of both Rl and NRI areas.
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VWhat first,

iViicroabrasion,
Bleaching, or Infiltration?




Investigation

Comparison of bleaching effects when applied
to white-spot lesions before or after resin
infiltration

An in vitro study

Al-Shaheen Youssef, DDS, MS; David A. Covell Ir., DDS, PhD; Steven Makowka, MS;
Adam Gailey, DDS; Robert G. Dunford, MA; Thikriat Al-Jewair, BDS, MSc, MS, FRCD(C);
Violet I. Haraszthy, DDS, MS, PhD

ABSTRACT

Background. The purpose of this study was to compare color alterations (AE) of white-spot lesions
(WSLs) bleached before versus after resin infilration (RI).

Methods. Using the facial surfaces of bovine maxillary incisors, WSLs were created and the
teeth were allocated into 2 groups (n = 45/group): bleach then RI (B-RI group) and RI then
bleach (RI-B group). To determine AE, Commission Internationale de I'Eclairage L* a* b* (L*
represents lightness, ranging from black to white [0-100]; a* represents green to red chromaticity
[—150-4100]; and b* represents blue to yellow chromaticity [—100-4150]) measurements were
obtained at baseline, after WSL formation, and after RI and bleaching. Representative specimens
were evaluated by means of scanning electron microscopy. Statistical analyses included the
Mann-Whitney [J and Wilcoxon sipned rank tests (P < .0016) and repeated measures analysis of
variance (P < .05).
Results. No differences in AE were found comparing B-RI with RI-B groups or when the B-RI
group was compared with bleached enamel. A statistically significant difference was found when the
RI-B group was compared with bleached enamel (AE, 0.81; P < .001), but the difference was
deemed not clinically significant. Scanning electron microscopy revealed that bleaching after RI
increased surface roughness of the resin.
Conclusions. There were no clinically significant differences in AE of WSLs when bleach was
applied before ar after RI; however, applying bleaching agent after RI roughened the surface of the
resin material.
Practical Implications. Results indicate that AE were not clinically significantly different between
WSLs bleached before versus after RI, although it is best to sequence bleaching before RI therapy, as
bleaching after RI ronghened the restoration’s surface.
Key Words. White-spot lesions; demineralization; resin infiltration; tooth bleaching.
JADA 2022:153(1):39-49
https//dai.org/10.1016/).ada).2021.07.017
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wWhen applicable:

Microabrasion, then \Whitening, finish with
Infiltration




Can you do several
rounds of ICON??




Since the resin blocks access to deeper areas, if they were not infilirated correctly the
first time, it is not possible to redo

Have to be sure when to infiltratelll



HFMOW Mmuch does It
cost?
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Quick guide for the application of Icon®

1. Clean tooth. Apply rubber
dam.

2.Apply lcon-Etch. Let sit
for 2 min.
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3.Rinse off with water for
30 s. Dry with oil- and
water-free air.

4.Apply Icon-Dry. Let sit for
30 s and thereby carry out
visual inspection*. Dry
with oil- and water-free air.

Unless white spots are being treated shortly (1-2 months) after bracket
removal, it is recommended that the etching process is performed two

times. If a white spot has not diminished significantly after the Icon-Dry
has been applied, then a third etching process is recommended.

e

Pl

5. Switch off operatory light.
sit for 3 mins. Maintain

6. Disperse with air, and fl
Light-cure for 40 s.

$170

1 MminiKit

About 6 teeth



Quick guide for the application of Icon®

]
; [ ]
1. Clean tooth. Apply rubber  3.Rinse off with water for 4. Apply Icon-Dry. Let sit for -
dam. i 28
30 s. Dry with oil- and 30 s and thereby carry out
water-free air. visual inspection*. Dry

with oil- and water-free air

2.Apply lcon-Etch. Let sit
for 2 min.

> — —
Unless white spots are being treated shortly (1-2 months) after bracket

removal, it is recommended that the etching process is performed two
times. If a white spot has not diminished significantly after the Icon-Dry
has been applied, then a third etching process is recommended.

Pl

5.Switch off operatory light. 6. Disperse with air, and fl
y Icon-Infiltrant. Let Light-curefor“OS-
sit for 3 mins. Maintain
wet lesion surface with
occasional twist of syringe.

$170
1 MminiKit
About 6 teeth




~$120

1 etch refill kit
3 syringes
15 tips




Thank you for your kind attention
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