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ABSTRACT

Aim: efficacy of three different agents for management of White Spot Lesion in Orthodontic patients. Materials and methods: 60 patients
undergoing Fixed Orthodontic Treatment with WSLs were selected. The measurements were performed and peak reading displayed on the panel of
the DIAGNOdent pen was measured four times. The mean of all the four readings was calculated and was considered the final fluorescence value
for each specific tooth. Intervention protocol was done. The size of the WSLs were mapped at TO, T1, T2 and T3. For Control group TO and T1 were
same because no intervention was done. Results: There was a significant difference between the values calculated before and after
remineralization in all the three groups except the control group. Conclusion: There was a significant reduction in white spot lesions when treated
ICON followed by MI Varnish and Fluor Protector. ICON was the most effective and Fluor Protector was the least effective.
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INTRODUCTION
Fixed appliance therapy play a major role in enhancing the esthetics of
an individual butalso has drawbacks with it."

White Spot Lesions are one of the most frequent iatrogenic effects in
Orthodontics.” Orthodontic Treatment makes it challenging for the
patient to maintain hygiene which enhances the risk of plaque
accumulation that can be attributed to decreased accessibility, reduced
self-cleansing, altered salivary flow, presence or absence of
fluoridation areas or poor compliance. Therefore, the progression of
caries is faster in patients undergoing treatment.’

WSLs are enamel surface and subsurface demineralisation without
cavitation and have white chalky, opaque appearance‘and observed on
the labial surfaces of the maxillary incisors and are reported in 96%
patients.

WSLs take 6 months for caries to develop in a patient not submitted to
treatment and takes 1 month to develop in an orthodontic patient and
mostly seen on labial surfaces of the maxillary lateral incisors, canines,
premolars and central incisors.’

The method used for detection is direct visual examination and some
other criteria like Gorelick et al, Nyvad etal and ICDAS Il criteria.’

Methods to quantify caries are by measuring the fluorescence of the
lesion and devices for chair side caries diagnosis have been developed
like DIAGNOdent pen and Vistaproof.’

Fluoride reduces the rate of demineralisation by calcium and
phosphate diffusion into the demineralized lesions to re-mineralize
them. The rebuilt crystalline structures, composed of fluoridated
hydroxAyapatite and fluorapatite, are much more resistant to acid
attack.

Another novel method to prevent and treat WSL is the use of CPP-ACP
in orthodontic patients which is a nano complex derived from milk, can
stabilize higher concentrations of calcium and phosphate to enhance
remineralization.” It prevents enamel demineralisation for at least 4
weeks and limits demineralisation up to 12 weeks (Abufarwa etal).’

Recently, infiltrating resinous polymers have been introduced and
these are considered as an 'ultra conservative' or 'non-invasive'
approach.’

The aim of the study was to determine the efficacy of three different
agents (ICON, MI Varnish and Fluor Protector) for management of
WSLs in Orthodontic patients.

MATERIALS:
Figure 1: Figure 2: KaVo Figure 3: ICON
Standard Loupes DIAGNOdent Pen (DMG) Germany)

Figure 5: Fluor i 2
Figure 4: MI Varnish Protector (Ivoclar Figare 6_'
(GC, Tokyoe) Vivadent Armamentarium
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Sample:

60 patients undergoing Treatment with WSLs were selected. Patients
with no history of treatment with fully erupted permanent dentition, no
smoking habits and patients having ICDAS II scores 2-4 were
included. Any case with systemic diseases, enamel hypoplasia,
fluorosis, pigmentation, subjects without any sign of active WSLs i.e
score of 0/1/5/6 were excluded.

Distribution Of Samples:
Table 1: Group and sub groups for evaluation

S.NO TIME TO |T1 T2 T3
GROUP

1 Group | (Control) la |1lb lc 1d

2. Group 2 (ICON) 2a |2b 2c 2d

3. Group 3 (MI Varnish) 3a  |3b 3c 3d

4 Group 4 (FLUOR Protector) 4a  |4b 4c 4d

T, - Before clinical Intervention

T, - After clinical intervention
T,—after 1 month

T,—after 4 months
|
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METHODOLOGY:

1. Informed consentand records were taken.

2. Allanterior teeth were cleaned and dried.

3. The DIAGNOdent tip was rotated over all four surfaces of the
brackets.

4. Themeasurements taken after 5 sec of drying.

5. Teeth with a score of 0-10 when assessed using a DIAGNOdent Figure 13: T, in Group 3
pen on the labial surface were selected.

6. Thesize ofthe WSLs were mappedatT,, T,, T,and T,.

Figure 7: Measurement taken

Figure 16: T,in Group 4
Figure 8: Clinical use of DIAGNOdent

RESULTS
1. Intervention Protocol: Descriptive Results:

Table 2: Demographic details of study subjects

Group 1 (control)- no intervention

Variable |Category |Control [ICON MI Fluor
Group 2 (icon): varnish  |Protector
Age -- 1927+ [18.60+ [19+2.59 [19.20+2.15
ICON Etch applied over the WSLs for 2 minutes. 2.25 2.10
Gender |Male 6 (60%) |6 (60%) |8 (80%) |7 (70%)
Followed by water rinsing and air drying. Female |9 (90%) [9(90%) |7 (70%) |8 (80%)
' . . Tooth 11 4(26.7%) |4 (26.7%) |4 (26.7%) |3 (20%)
ICON Dry a;l)plled for 30 seconds and air blown. number (12 3(20%) |4(26.7%)|3 (20%) |3 (20%)
. 21 4(26.7%) |4 (26.7%) |4 (26.7%) |4 (26.7%)
ICON Infiltrant bbed dleft for3 tes.
nfiltrant was rubbed on and left for 3 minutes 7 4 (26.7%)|3 (20%) |3 (20%) |4 (26.7%)
Light-cured for 60 seconds. 23 0 0 1(6.7%) |1(6.7%)
. . Comparative Results:
1(\3411"1;11)3. (lllan?'”:ilSh):h labial surf Table 3: Time dependent changes in WSLs
arti1s applied on the labial surfaces Group To T T ™ »
left for 1-2 minutes. Mean|SD |Mean|SD |Mean/SD |Mean|SD |value
Control ~ |4.52 |0.99(4.52 |0.99/4.47 |0.94/4.43 |0.97/0.125
Group 4 (fluor Protector): ICON 5.62 |1.08(4.45 10.96/3.73 |1.01/3.25 [0.95/<0.001*
Fluoride Varnish applied using Viva brush. *
' . MI Varnish|4.98 [0.93 4.32 [0.92|3.77 |0.98|3.45 |0.97/<0.001*
Left for 1 minute. *
Fluor 5.18 10.83]4.73 |0.77|4.37 |0.67|4.27 ]0.72/<0.001*
Protector *

Repeated measures ANOVA test; * significant difference at p<0.05,
** highly significant difference at p<0.001

Table 4: Pairwise comparison of changes in WSLs

Group TOvs |[TOvs |[TOvs |Tlvs |Tlvs |[T2vs
Tl T2 T3 T2 T3 T3

Control - 1.000 |0.577 |1.000 |0.577 |1.000

ICON <0.001*<0.001*<0.001*|<0.001*<0.001*|0.001**
* * * * *

MI Varnish  {<0.001*|<0.001*|<0.001%*<0.001*<0.001*0.015%*
* * * * *

Fluor <0.001%*<0.001%*<0.001*|<0.001%*<0.002*0.986
Protector * * * *

*significant difference at p<0.05, ** highly significant difference at
12: T,in Group 2 p=0.001
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Table S: Intergroup comparison of change in WSLs

Groups Mean SD p value Ctrl vs IC  Ctrlvs MI  Ctrl vs FP [IC vs MI [IC vs FP MI vs FP
T,to T, Control 0 0.001** <0.001** 0.001**  0.001** 0.001%*<0.001** 10.096
ICON 1.17 0.35
MI Varnish 0.67 0.29
[Fluor Protector 0.42 0.31
T toT, Control 0.05 0.17 0.001%* <0.001** 0.001**  0.016* 0.623 0.006* 0.446
ICON .72 0.41
MI Varnish .55 0.25
Fluor Protector 37 0.21
T,to T, Control .02 0.15 0.001%* 0.001%** .059 1.000 0.857 0.017* 0.646
ICON 0.48 0.38
MI Varnish 0.32 0.33
Fluor Protector 13 0.31
T, to T, Control .08 0.18 0.001** <0.001** 0.001**  0.157 0.311 0.001** 0.123
ICON 1.20 0.70
MI Varnish .87 0.41
Fluor Protector 0.47 0.39
T,to T, Control 0.05 0.17 0.001** 0.001** 0.001** 0.001** <0.001**<0.001** 0.045*
ICON 1.88 0.52
MI Varnish 1.22 0.36
Fluor Protector .85 0.31
T,to T, Control .08 0.18 0.001** <0.001** 0.001** 0.001** <0.001**<0.001** |0.009*
ICON R.37 0.81
MI Varnish 1.53 0.40
[Fluor Protector 0.92 0.42

One-way ANOVA test; Post hoc Bonferroni test; * significant
difference at p<0.05, ** highly significant difference at p<0.001

DISCUSSION

WSLs are a side-effect during orthodontic treatment with fixed
appliances.” WSLs develops around orthodontic brackets, ligatures
and bands because these appliances make it difficult to clean and lead
to accumulation of bacterial biofilm on tooth surfaces."’ The lesions are
commonly observed on the labial surfaces of the maxillary incisors and
aofincidence from 2% to 96% has been reported’(Restrepo etal.")

The area of WSLs has been found to decrease exponentially during the
1" and 2" years following orthodontic appliance removal but fail to
return to pre levels, even 12 years after debonding.” A range of
remineralising agents like CPP-ACP, Clinpro Toothpaste (1.1%
Sodium Fluroide with Tri-Calcium Phosphate), GC Tooth Mousse, MI
Varnish (CPP-ACP with Fluoride), Fluor Protector (Fluoride Varnish)
have been used to prevent and treat WSLs. and maintain a condition of
supersaturation with tooth enamel, applied CPP-ACP buffers free
calcium and phosphate ion activity, preventing demineralisation and
promote remineralization of WSLs (Shahmoradi M et al)"”.

Resin Infiltration is a minimally invasive treatment involving
penetration of resin into the WSLs. The clinician uses an acid etchant to
remove the outer layer of sound enamel, exposing the demineralized
lesion body; filling the lesion with a low-viscosity resin." This unfilled
resin has optical properties similar to those of natural shade of tooth."
The 'infiltrant," acts by occluding the pores of the lesion body by
capillary forces and when the pores are filled with the infiltrant, the
infiltrated WSLs appear to be similar to the surrounding enamel
because of the negligible difference in the refractive indices between
the sound enamel (RI=1.62) and the infiltrant (Paris and Lueckel,"
Gray and Shellis” and Cazollaetal®.

The results of our study showed that for all the groups except control
group the mean DIAGNOdent reading decreased from T, to T,
Intragroup time dependent changes in WSLs using ANOVA test
showed that there is a statistically significant decrease in the WSLs
with the application of all agents.

In ICON, MI Varnish and Fluor protector groups, maximum change
was seen from T, to T, which was after the 1st intervention (Cazzolla et
al) *. When a second intervention was done at T, there was
improvement in the WSLs which continued to improve upto 4 months.
Our study shows a significant improvement in these WSLs between the
first and second month and no further improvement at 4 months
indicating that fluorides by themself may improve the WSLs.

Intergroup comparison of change showed a significant difference
except in MI Varnish vs Fluor Protector group and ICON vs MI Varnish

Group indicating that both MI Varnish and ICON were able to improve
the tooth aesthetics after a second application. In contrast, although
there was an improvement in aesthetics in Fluor Protector group it was
not as much as ICON or CPP-ACP group. " (Kannan et al)

Limitations included the efficacy of these agents posterior region.
Similar studies can also be done in males and females. Also,
application of these agents before placement of brackets and its effect
on bracket bond strength. Similar study can also be done in patients
with Self-ligating brackets.

CONCLUSIONS

1. All the three re-mineralising agents used were effective in limiting
active WSLs during treatment.

2. The effectiveness of ICON and MI Varnish increased on repeated
application till 4 months but Fluor Protector increased only for
first2 months.

3. There was a significant reduction in WSLs when treated I[CON
followed by MI Varnish and Fluor Protector. ICON was the most
effective and Fluor Protector was the least effective.

REFERENCES

1. Kaur R, Kumar P, Sharma P, Bhatnagar S. Evaluation of frictional forces generated in
retrieved aesthetic wires with different ligation methods. J Dent Specialities
2016;4(1):26-30.

2. Huang GJ, Roloff-Chiang B, Mills BE, Shalchi S, Spiekerman C, Korpak AM, Starrett
JL, Greenlee GM, Drangsholt RJ, Matunas JC. Effectiveness of MI Paste Plus and
PreviDent fluoride varnish for treatment of white spot lesions: a randomized controlled
trial. Am J Orthod Dentofacial Orthop 2013 Jan;143(1):31-41.

3. TufekciE, DixonJS, Gunsolley JC, Lindauer SJ. Prevalence of white spot lesions during
orthodontic treatment with fixed appliances. Angle Orthod 2011 Mar;81(2):206-10.

4. Cazzolla AP, De Franco AR, Lacaita M, Lacarbonara V. Efficacy of 4-year treatment of
ICON infiltration resin on postorthodontic white spot lesions. BMJ Case Reports 2018
Jul 18;2018:bcr2018225639.

5. Abufarwa M, Noureldin A, Campbell PM, Buschang PH. The longevity of casein
phosphopeptide—amorphous calcium phosphate fluoride varnish's preventative effects:
Assessment of white spot lesion formation. Angle Orthod 2018 Sep 12;89(1):10-15.

6.  Hadler-Olsen S, Sandvik K, El-Agroudi MA, Ogaard B. The incidence of caries and
white spot lesions in orthodontically treated adolescents with a comprehensive caries
prophylactic regimen--a prospective study. Euro J Ortho 2011 Jul 12;34(5):633-9.

7. Tao S, Zhu'Y, Yuan H, Tao S, Cheng Y, LiJ, He L. Efficacy of fluorides and CPP-ACP vs
fluorides monotherapy on early caries lesions: A systematic review and meta-analysis.
PLoS One 2018 Apr30;13(4):e0196660.

8. Abufarwa M, Noureldin A, Campbell PM, Buschang PH. The longevity of casein
phosphopeptide—amorphous calcium phosphate fluoride varnish's preventative effects:
Assessment of white spot lesion formation. Angle Orthod 2018 Sep 12;89(1):10-5.

9. Sonesson M, Brechter A, Abdulraheem S, Lindman R, Twetman S. Fluoride varnish for
the prevention of white spot lesions during orthodontic treatment with fixed appliances:
arandomized controlled trial. Eur J Orthod 2020 Jun 23;42(3):326-330.

10.  Pithon MM, Dos Santos MJ, Andrade CS, Ledo Filho JC, Braz AK, de Araujo RE,
Tanaka OM, Fidalgo TK, Dos Santos AM, Maia LC. Effectiveness of varnish with CPP-
ACP in prevention of caries lesions around orthodontic brackets: an OCT evaluation.
EurJ Orthod 2015 Apr;37(2):177-82.

11.  Restrepo M, Bussaneli DG, Jeremias F, Cordeiro RC, Raveli DB, Magalhdes AC,
Candolo C, Santos-Pinto L. Control of White Spot Lesions with Use of Fluoride Varnish
or Chlorhexidine Gel During Orthodontic Treatment A Randomized Clinical Trial. J
Clin Pediatr Dent 2016;40(4):274-80.

12. Rechmann P, Bekmezian S, Rechmann BMT, Chaffee BW, Featherstone JDB. MI

I International Journal of Scientific Research |—| 33 |



Volume - 12 | Issue - 10 | October - 2023 PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr
. ________________________________________________________________________________________________________________|
Varnish and MI Paste Plus in a caries prevention and remineralization study: a
randomized controlled trial. Clin Oral Investig 2018 Nov;22(6):2229- 39.
13.  Shahmoradi M, Hunter N, Swain M. Efficacy of Fluoride Varnishes with Added Calcium
Phosphate in the Protection of the Structural and Mechanical Properties of Enamel.
Biomed Res Int2017;2017:7834905.
14.  Senestraro SV, Crowe JJ, Wang M, Vo A, Huang G, Ferracane J, Covell DA Jr.
Minimally invasive resin infiltration of arrested white-spot lesions: a randomized
clinical trial. JAm Dent Assoc 2013 Sep;144(9):997-1005.
15.  Aref NS, Alrasheed MKh. Casein phosphopeptide amorphous calcium phosphate and
universal adhesive resin as a complementary approach for management of white spot
lesions: an in-vitro study. Prog Orthod 2022 Mar;23(1):10.
16. Paris S, Meyer-Lueckel H. Masking of labial enamel white spot lesions by resin
infiltration--a clinical report. Quintessence Int 2009 Oct;40(9):713-8.
17.  Gray GB, Shellis P. Infiltration of resin into white spot caries-like lesions of enamel: an
invitro study. Europ J Prosth Rest Dent 2002 Mar; 10(1):27-32.
18.  Kannan A, Padmanabhan S. Comparative evaluation of ICON® resin infiltration and
Clinpro™ XT varnish on colour and fluorescence changes of white spot lesions: a
randomized controlled trial. Prog Orthod 2019 Jun 17;20(1):23.

| 34 |—| International Journal of Scientific Research |



