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Efficacy of icon infiltration resin on anterior teeth
discoloration- A case report

Abstract

Tooth discoloration with pronounced white color lesions within the enamel are often
insufficiently masked by bleaching techniques or resin infiltration procedure alone. This
frequently leads to select more invasive prosthetic restoration in order to mask the tooth
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color such as veneer and crowns. This article describes a minimally invasive treatment

options to manage anterior tooth discoloration with suspected developmental origin. A
combination of resin infiltration procedure and composite restoration was used to attain
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a natural tooth color. By joining the two minimally and noninvasive techniques, patient’s

aesthetic expectations were met and preservation of hard tooth structure was managed. The

benefits of this technique are ease of adaptation and repair in future.
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Introduction

Dentist nowadays lives in minimal invasive dentistry era. The aim
of the concept is to preserve tooth structure by preventing disease
formation and intercepting its progress, but also remove and replace
with as little tissue loss as possible.! Tooth discoloration is defined
as any change in tooth color, hue or translucency due to multiple
reasons? that alters its physical appearance from its natural state. The
etiology of tooth discoloration can vary from extrinsic and intrinsic
factors such as foods, drinks, smoking, poor oral hygiene, diseases
that affects enamel, medications, genetics, trauma to the teeth and
normal aging process.’

Today esthetics plays a vital role in our modern society. Through
social media outlets a greater awareness has been spread on the
ideal beauty, accordingly creating a consciousness of imperfection
amongst the world. Tooth discoloration is a frequent finding across
general populations, where it is considered an esthetically displeasing
finding that causes psychological trauma affecting the individual self-
esteem.*’ Tooth discoloration was found to be more affecting in 31 to
40 years old individual.® The prevalence of white spot lesions ranges
from 23% to 95%.™*

There are different treatment modalities to manage tooth
discoloration ranging from least invasive to most invasive such as
bleaching,’ enamel micro abrasion,'® resin infiltration,"" ceramic
porcelain.'? These treatment modalities could be used individually or
in combination depending on the severity of tooth discoloration.

This study describes the use of micro-infiltration, using Icon
infiltration resin (Icon, DMG, Hamburg, Germany) in treating
developmental tooth discoloration in anterior teeth.'® This method
was first introduced to manage initial non cavitated carious lesions,
to promote tooth preservation.'* This technique is minimally invasive,
painless and allows managing the discoloration in a single session.

Icon infiltration resin material (Icon, DMG, Hamburg, Germany)
consist of a low viscosity, fluid methacrylate resin mainly triethylene
glycol dimethacrylate (TEGDMA) with high penetration coefficient,
high surface tension, and low contact angle with enamel that facilitates
penetration of lesion body of carious enamel.'® The main action of
the resin is to infiltrate into the enamel to fill, reinforce and stabilize
enamel demineralization without the need to remove tooth structure.'®

The histopathology of enamel caries occurs as acid dissolves
inter crystalline spaces within enamel.!” Since the outer most surface

of enamel is more resistant to dissolution due to the presence of
fluorapatite, and formation of a more porous subsurface form.'* The
main action of the resin infiltration to arrest caries is to occlude the
porosity formed during the caries process and prevent a pathway for
acid to further dissolves the tooth structure.!” Hence, a solution of
15% hydrochloric acid is applied for 90-120 seconds to remove the
surface layer of the lesion it has shown to remove 45 microns of the
surface lesion.?” The next step is to resin infiltrate the lesion were the
literature showed that the TEGDMA resin infiltrate in Icon system to
penetrate deeper than others.”’ When applied for three minutes, the
Icon TEGDMA resin infiltrate was shown to penetrate 414 microns
into the non cavitated lesions.*

The visual changes in enamel that arises from enamel caries is
due to the presence of air in the subsurface porosities. The opaque
appearance of the white spot lesion occurs due to light scattered
within the body of the lesion. Light scattering is caused when light
interacts with two substances with different refractive indices. The
refractive index of enamel (1.62-1.65) which is different than that to
air (1.00). While a lesion with resin infiltrate has a refractive index of
1.52 that is able to mask the lesion.”

Clinical protocol for treatment of anterior
tooth discoloration using lcon infiltration
resin (Ilcon, DMG, Hamburg, Germany)

The Icon infiltration resin kit comes with Icon etch (15%

hydrochloric acid gel), Icon dry (Ethanol alcohol) and Icon infiltrate
(TEGDMA) (Figure 1).

Figure | Icon infiltration resin kit.

IIIIII J Dent Health Oral Disord Ther. 2022;13(4):87—90. 87
@ @ @ ©2022 Alhammadi. This is an open access article distributed under the terms of the Creative Commons Attribution License, which
oy NG permits unrestricted use, distribution, and build upon your work non-commercially.


https://crossmark.crossref.org/dialog/?doi=10.15406/jdhodt.2022.13.00579&domain=pdf


Efficacy of icon infiltration resin on anterior teeth discoloration- A case report

A 31 years old patient presented to the clinic with esthetic
concerns of white discoloration on his maxillary central and lateral
incisors (Figure 2). Based on the clinical examination and due to the
location and the pattern of the lesions, they were determined to be
non-carious discoloration caused either by fluorosis or an idiopathic
demineralization of developmental origin. Based on the lesion depth
it was decided that resin infiltration Icon system and resin composite
combination is suitable to treat the lesion. Furthermore, the patient
was advised that the chance of complete or partial masking of the
lesion was estimated in the literature as 25% and 35% respectively.*

Figure 2 Pre-operative frontal view.

Rubber dam isolation was placed on the patient as demonstrated
in Figure 3. The purpose of the use of isolation is critical due to
possibility of saliva contamination of the resin infiltration process
decreases its effectiveness® and exposure of the hydrochloric acid
to soft tissue may causes temporary bleaching and chemical burn
injury.” Then with high speed with diamond round bur 0.5mm of the
while lesion was removed for better penetration of the resin infiltrate
and due to the depth of the lesion. The Icon etch (15% hydrochloric
acid) was applied for two-minutes with a gentle scrubbing motion
(Figure 4). Afterwards tooth was rinsed with water for at least 30
seconds and then Icon-dry which is composed of ethanol solvent was
placed on the tooth and allowed to set for at least 30 seconds (Figure
5). At this point the tooth is observed to determine if an acceptable
color changes has occurred and if not then another cycle of Icon
etch (15% hydrochloric acid) for two minutes is applied with genital
scrubbing motion. Then the lesion is dried and re viewed. In our case
we needed a total of 3 cycle of Icon etch (15% hydrochloric acid), dry
and rewetting with Icon-dry to achieve the desired tooth color. Later
on, the lesions were washed with water for 30 seconds and dry for 30
seconds and Icon-infiltrate was applied on the tooth for three minutes
with constant genital rubbing motion as shown in Figure 6, air dried,
interproximal contacts were flossed and light cured for 40 seconds as
shown in Figure 7. Then composite resin was applied to restore the
shape of the teeth. Hence, esthetic masking effect of the treatment was
evident immediately upon competition of the treatment in a single
visit as shown in Figure 8-10.

Figure 3 Rubber dam isolation.
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Figure 4 Icon etch for 2 minutes.

Figure 5 Icon dry for 30 sec.

Figure 6 Icon resin infiltrate for 3 minutes.

Figure 7 Light cure for 40 seconds.
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Figure 8 Final desired colors after light cure.

Figure 9 Composite restoration.

Figure 10 Post-operative frontal views.

Conclusion

Tooth discoloration of different etiological factors can cause
functional and esthetic concerns that must be managed properly to
meet patient’s expectation. Treatment planning and management
should emphasize proper sequencing, starting with the most
conservative treatment option. Furthermore, the patient should also be
part of the decision-making process. In our case we decided to manage
the tooth discoloration minimally via the use of Icon resin infiltrate
system. With multiple etching steps using 15% hydrochloric acid,
drying and re wetting using dry icon ethanol was used to reach the
desired tooth color then seal it with the resin infiltrate. The scientific
evidence illustrated a white spot lesions can be treated minimally with
the use of Icon infiltrate system.?*?” Moreover, it has been reported the
masking effect of resin infiltration has remained unchanged at follow
up time up to 12 months for non-carious lesions® and 24 to 45 months
for carious lesions.”” By joining the two minimally and noninvasive
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techniques, patient’s aesthetic expectations were met and preservation
of hard tooth structure was managed. The benefits of this technique
were ease of adaptation and repair in future. Hence the patient was
delighted with the improved aesthetics and appreciated the relatively
low financial cost of the treatment.

Acknowledgments

None

Conflicts of interest

The author declares no conflicts of interest.

References

1. Ericson D. What is minimally invasive dentistry? Oral Health Prev
Dent. 2004;2 Suppl 1:287-292.

2. Watts A, Addy M. Tooth discoloration and staining: a review of the liter-
ature. Br Dent J. 2001;190:309-316.

3. Sulieman M. An overview of tooth discoloration: extrinsic, intrinsic and
internalized stains. Dent Update. 2005;32(8):463-464, 466468, 471.

4. Kershaw S, Newton JT, Williams DM. The influence of tooth colour on
the perceptions of personal characteristics among female dental patients:
comparisons of unmodified, decayed and ‘whitened’ teeth. Br Dent J.
2008;204(5):E9; discussion 256-257.

5. Ellakany P, Fouda S, Alghamdi M, et al. Factors affecting dental self-con-
fidence and satisfaction with dental appearance among adolescents in
Saudi Arabia: a cross sectional study. BMC Oral Health. 2021;21:149.

6. Awin S, Hegde M, Shetty S, et al. Prevalence of Anterior Tooth Dis-
coloration in Southwest Coastal Population. Int J Oral Care Res.
2018;6(1):30-33.

7. Chapman JA, Roberts WE, Eckert GJ, et al. Risk factors for incidence
and severity of white spot lesions during treatment with fixed orthodon-
tic appliances. Am J Orthod Dentofacial Orthop. 2010;138(2):188-194.

8. Julien KC, Buschang PH, Campbell PM. Prevalence of white spot lesion
formation during orthodontic treatment. Angle Orthod. 2013;83(4):641—
647.

9. Croll TP. Esthetic correction for teeth with fluorosis and fluorosis-like
enamel dysmineralization. J Esthet Dent. 1998;10(1):21-29.

10. Pini NI, Sundfeld-Neto D, Aguiar FH, et al. Enamel microabrasion: An
overview of clinical and scientific considerations. World J Clin Cases.
2015;3(1):34-41.

11. Saccucci M, Corridore D, Di Carlo G, et al. Assessment of Enamel Color
Stability of Resins Infiltration Treatment in Human Teeth: A Systematic
Review. Int J Environ Res Public Health. 2022;19(18):11269.

12. Beier US, Kapferer I, Burtscher D, et al. Clinical performance of
porcelain laminate veneers for up to 20 years. Int J Prosthodont.
2012;25(1):79-85.

13. Paris S, Meyer-Lueckel H. Masking of labial enamel white spot lesions
by resin infiltration a clinical report. Quintessence Int. 2009;40(9):713—
718.

14. Paris S, Meyer-Lueckel H. Inhibition of caries progression by resin infil-
tration in situ. Caries Res. 2010;44(1):47-54.

15. Sitthisettapong T, Doi T, Nishida Y, et al. Effect of CPP-ACP paste on
enamel carious lesion of primary upper anterior teeth assessed by quan-
titative light-induced fluorescence: A one-year clinical trial. Caries Res.
2015;49(4):434-441.

16. Weisrock G, Terrer E, Couderc G, et al. Naturally aesthetic restorations
and minimally invasive dentistry. J Minim Interv Dent. 2011;4(2):23-30.

Citation: Alhammadi SH. Efficacy of icon infiltration resin on anterior teeth discoloration- A case report. | Dent Health Oral Disord Ther. 2022;13(4):87-90.

DOI: 10.15406/jdhodt.2022.13.00579


https://doi.org/10.15406/jdhodt.2022.13.00579
https://pubmed.ncbi.nlm.nih.gov/15646587/
https://pubmed.ncbi.nlm.nih.gov/15646587/
https://www.nature.com/articles/4800959
https://www.nature.com/articles/4800959
https://pubmed.ncbi.nlm.nih.gov/16262034/
https://pubmed.ncbi.nlm.nih.gov/16262034/
https://pubmed.ncbi.nlm.nih.gov/18297050/
https://pubmed.ncbi.nlm.nih.gov/18297050/
https://pubmed.ncbi.nlm.nih.gov/18297050/
https://pubmed.ncbi.nlm.nih.gov/18297050/
https://bmcoralhealth.biomedcentral.com/articles/10.1186/s12903-021-01509-z
https://bmcoralhealth.biomedcentral.com/articles/10.1186/s12903-021-01509-z
https://bmcoralhealth.biomedcentral.com/articles/10.1186/s12903-021-01509-z
http://www.ijocrweb.com/pdf/2018/January-March/14193_ORIGINAL%20ARTICLE.pdf
http://www.ijocrweb.com/pdf/2018/January-March/14193_ORIGINAL%20ARTICLE.pdf
http://www.ijocrweb.com/pdf/2018/January-March/14193_ORIGINAL%20ARTICLE.pdf
https://pubmed.ncbi.nlm.nih.gov/20691360/
https://pubmed.ncbi.nlm.nih.gov/20691360/
https://pubmed.ncbi.nlm.nih.gov/20691360/
https://pubmed.ncbi.nlm.nih.gov/23289733/
https://pubmed.ncbi.nlm.nih.gov/23289733/
https://pubmed.ncbi.nlm.nih.gov/23289733/
https://pubmed.ncbi.nlm.nih.gov/9558592/
https://pubmed.ncbi.nlm.nih.gov/9558592/
https://pubmed.ncbi.nlm.nih.gov/25610848/
https://pubmed.ncbi.nlm.nih.gov/25610848/
https://pubmed.ncbi.nlm.nih.gov/25610848/
https://pubmed.ncbi.nlm.nih.gov/36141540/
https://pubmed.ncbi.nlm.nih.gov/36141540/
https://pubmed.ncbi.nlm.nih.gov/36141540/
https://pubmed.ncbi.nlm.nih.gov/22259802/
https://pubmed.ncbi.nlm.nih.gov/22259802/
https://pubmed.ncbi.nlm.nih.gov/22259802/
https://pubmed.ncbi.nlm.nih.gov/19862396/
https://pubmed.ncbi.nlm.nih.gov/19862396/
https://pubmed.ncbi.nlm.nih.gov/19862396/
https://pubmed.ncbi.nlm.nih.gov/20090328/
https://pubmed.ncbi.nlm.nih.gov/20090328/
https://pubmed.ncbi.nlm.nih.gov/26228178/
https://pubmed.ncbi.nlm.nih.gov/26228178/
https://pubmed.ncbi.nlm.nih.gov/26228178/
https://pubmed.ncbi.nlm.nih.gov/26228178/

Efficacy of icon infiltration resin on anterior teeth discoloration- A case report

17.

18.

19.

20.

21.

22.

23.

Kidd EA, Fejerskov O. What constitutes dental caries? Histopathology
of carious enamel and dentin related to the action of cariogenic biofilms.
J Dent Res. 2004;83 Spec No C:C35-C38.

Larsen MJ. Chemical events during tooth dissolution. J Dent Res.
1990;69 Spec No:575-580; discussion 634—636.

Paris S, Meyer-Lueckel H, Kielbassa AM. Resin infiltration of natural
caries lesions. J Dent Res. 2007;86(7):662—666.

Lueckel HM, Paris S, Kielbassa AM. Surface layer erosion of natural
caries lesions with phosphoric and hydrochloric acid gels in preparation
for resin infiltration. Caries Res. 2007;41(3):223-230.

Meyer-Lueckel H, Paris S. Infiltration of natural caries lesions with ex-
perimental resins differing in penetration coefficients and ethanol addi-
tion. Caries Res. 2010;44(4):408-414.

Lueckel HM, Chatzidakis A, Naumann M, et al. Influence of application
time on penetration of an infiltrant into natural enamel caries. J Dent.
2011;39(7):465-469.

Paris S, Schwendicke F, Keltsch J, et al. Masking of white spot lesions
by resin infiltration in vitro. J Dent. 2013;41 Suppl 5:e28—e34.

24.

25.

26.

28.

29.

Copyright:
©2022 Alhammadi 90

Kim S, Kim EY, Jeong TS, et al. The evaluation of resin infiltration
for masking labial enamel white spot lesions. Int J Paediatr Dent.
2011;21(4):241-248.

Croll TP. Enamel microabrasion: the technique. Quintessence Int.
1998;20(6):395-400.

Cazzolla AP, De Franco AR, Lacaita M, et al. Efficacy of 4-year treat-
ment of icon infiltration resin on post orthodontic white spot lesions.
BMJ Case Rep. 2018;2018:bcr2018225639.

. Manoharan V, Kumar SA, Arumugam SB, et al. Is resin infiltration a

microinvasive approach to white lesions of calcified tooth structures? A
systemic review. /nt J Clin Pediatr Dent. 2019;12(1):53-58.

Garg SA, Chavda SM. Color Masking White Fluorotic Spots by Resin
Infiltration and Its Quantitation by Computerized Photographic Analy-
sis: A 12-month Follow-up Study. Oper Dent. 2020;45(1):1-9.

Senestraro SV, Crowe JJ, Wang M, et al. Minimally invasive resin infil-
tration of arrested white-spot lesions: a randomized clinical trial. J Am

Dent Assoc. 2013;144(9):997-1005.

Citation: Alhammadi SH. Efficacy of icon infiltration resin on anterior teeth discoloration- A case report. | Dent Health Oral Disord Ther. 2022;13(4):87-90.
DOI: 10.15406/jdhodt.2022.13.00579


https://doi.org/10.15406/jdhodt.2022.13.00579
https://pubmed.ncbi.nlm.nih.gov/15286119/
https://pubmed.ncbi.nlm.nih.gov/15286119/
https://pubmed.ncbi.nlm.nih.gov/15286119/
https://pubmed.ncbi.nlm.nih.gov/2179316/
https://pubmed.ncbi.nlm.nih.gov/2179316/
https://pubmed.ncbi.nlm.nih.gov/17586715/
https://pubmed.ncbi.nlm.nih.gov/17586715/
https://pubmed.ncbi.nlm.nih.gov/17426404/
https://pubmed.ncbi.nlm.nih.gov/17426404/
https://pubmed.ncbi.nlm.nih.gov/17426404/
https://pubmed.ncbi.nlm.nih.gov/20714153/
https://pubmed.ncbi.nlm.nih.gov/20714153/
https://pubmed.ncbi.nlm.nih.gov/20714153/
https://pubmed.ncbi.nlm.nih.gov/21549801/
https://pubmed.ncbi.nlm.nih.gov/21549801/
https://pubmed.ncbi.nlm.nih.gov/21549801/
https://pubmed.ncbi.nlm.nih.gov/23583919/
https://pubmed.ncbi.nlm.nih.gov/23583919/
https://pubmed.ncbi.nlm.nih.gov/21401750/
https://pubmed.ncbi.nlm.nih.gov/21401750/
https://pubmed.ncbi.nlm.nih.gov/21401750/
https://pubmed.ncbi.nlm.nih.gov/2756095/
https://pubmed.ncbi.nlm.nih.gov/2756095/
https://pubmed.ncbi.nlm.nih.gov/30021744/
https://pubmed.ncbi.nlm.nih.gov/30021744/
https://pubmed.ncbi.nlm.nih.gov/30021744/
https://pubmed.ncbi.nlm.nih.gov/31496574/
https://pubmed.ncbi.nlm.nih.gov/31496574/
https://pubmed.ncbi.nlm.nih.gov/31496574/
https://pubmed.ncbi.nlm.nih.gov/31567053/
https://pubmed.ncbi.nlm.nih.gov/31567053/
https://pubmed.ncbi.nlm.nih.gov/31567053/
https://pubmed.ncbi.nlm.nih.gov/23989837/
https://pubmed.ncbi.nlm.nih.gov/23989837/
https://pubmed.ncbi.nlm.nih.gov/23989837/

	Title
	Abstract 
	Keywords
	Introduction 
	Clinical protocol for treatment of anterior tooth discoloration using Icon infiltration resin (Icon,
	Conclusion 
	Acknowledgments 
	Conflicts of interest 
	References 
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6
	Figure 7
	Figure 8
	Figure 9
	Figure 10

