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Abstract 

Introduction: In the scenario of dental enamel 

hypoplasia, Molar Incisor hypomineralization (MIH) 

represents qualitative enamel developmental defects. 

The prevalence of MIH is approximately 13% worldwide. 

In addition, children affected by MIH undergo dental 

treatment on their first permanent molars nearly ten 

times as often as children without MIH. Objective: It 

was to carry out a systematic review of clinical studies 

on the use of ICON® in dental enamel hypoplasia, to 

discuss the advantages of this resin in patients. 

Methods: The present study followed a systematic 

review model, following the rules of systematic review – 

PRISMA. The search strategy was performed in the 

PubMed, Cochrane Library, Web of Science and Scopus, 

and Google Scholar databases. The quality of the studies 

was based on the GRADE instrument and the risk of bias 

was analyzed according to the Cochrane instrument. 

Results and Conclusion: A total of 122 articles were 

found. A total of 46 articles were fully evaluated and 25 

were included in this study. Based on recent findings in 

the literature, the aesthetic results of ICON® infiltration 

proved to be effective, both in visual qualitative and 

quantitative spectrophotometric assessment. 

Furthermore, the infiltration of ICON® positively 

influenced the maintenance of the structural integrity of 

teeth affected by MIH, reducing the risk of enamel 

breakage. It also proved to be a minimally invasive 

treatment for tooth discoloration, less aggressive than 

conventional procedures. In addition to masking enamel 

white spot lesions, resin infiltration can involve residual 

enamel crystallites forming a hybrid enamel layer. 

Regarding the highest penetration and the highest 

percentages of penetration area, ICON® proved to be 

better than other resins such as Biscover LV (Bisco), 

Optiguard (Kerr Hawe), and Permaseal (Ultradent). 

Keywords: Hypomineralization. Enamel hypoplasia. 

Resin infiltration. ICON®. Aesthetics. 

 

Introduction 

In the scenario of dental enamel hypoplasia, Molar 

Incisor hypomineralization (MIH) represents qualitative 

enamel developmental defects [1]. The prevalence of 

MIH is approximately 13% worldwide [2]. Furthermore, 

children affected by MIH undergo dental treatment on 

their first permanent molars almost ten times more 

often than children without MIH [3]. 

Furthermore, hypo mineralized lesions vary in color 

from cream/white to yellow and brown [4]. Thus, 

enamel has decreased mechanical properties due to the 

disorganized prismatic structure with lower mineral 

density and higher protein content, leading to increased 

porosity [5]. It is more common for the affected enamel 

to develop post-eruptive enamel degradation, 

facilitating the accumulation of plaque and the 

development of carious lesions [6]. In this regard, 

fluoride-based materials are commonly used in clinical 

practice to support lesion surface remineralization and 

further reduce demineralization. However, about 20% 

of yellow and brown MIH defects still develop even after 

fluoride varnish therapy [7,8]. 

In an attempt to improve the physical 

characteristics of lesions in MIH, infiltration with low-

viscosity resin material has been investigated [9–11]. 

Thus, resin infiltration (RI) therapy is based on the 

penetration of a low-viscosity TEGDMA-based resin into 

the body of the lesion by capillary forces, promoting the 
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obliteration of porosities and preventing the progression 

of the lesion [12,13]. Considering this mechanism of 

action, RI has been proposed for the treatment of 

enamel developmental defects [9–11]. 

In this sense, hypomineralization is a challenge, 

and patients with more frequent esthetic concerns 

require tissue preservation and minimally invasive 

treatments of tooth color abnormalities. Until recently, 

fluoride or casein phosphopeptide treatments were used 

[14,15]. However, outcomes are often hampered by a 

lack of patient compliance, which can be a particular 

concern with adolescents. Furthermore, the aesthetic 

effect is generally not satisfactory [16]. To overcome 

these limitations, a new minimally invasive treatment 

using resin infiltration was recently proposed, ICON®, a 

product developed for the first time to stop caries in the 

posterior segment [17]. 

As evidence of this, an in vitro research study 

compared the masking ability and penetration ability of 

three composite resin types of cement as well as a resin 

infiltrant in shallow artificial caries lesions. The samples 

were randomly assigned to 5 groups: ICON® (DMG 

America), Biscover LV (Bisco), Optiguard (Kerr Hawe), 

Permaseal (Ultradent), and control (no treatment). 

ICON®, Optiguard, and Permaseal produced 

significantly higher visual analog scale scores compared 

to Biscover. Mean penetration area and depth were 

significantly higher for ICON®, intermediate for 

Optibond and Permaseal, and significantly lower for 

Biscover. Therefore, ICON® resulted in the highest 

penetration and the highest percentages of penetration 

area [18]. 

Therefore, the present study aimed to carry out a 

systematic review of clinical studies on the use of 

ICON® in dental enamel hypoplasia, to discuss the 

advantages of this resin in patients. 

 

Methods 

Study Design 

The present study followed a systematic review 

model, following the rules of systematic review - 

PRISMA (Transparent reporting of systematic review 

and meta-analysis, access available in: 

http://www.prisma-statement.org/). 

 

Data Sources 

The search strategy was performed in the PubMed, 

Cochrane Library, Web of Science and Scopus, and 

Google Scholar databases. The present study was 

carried out from January to March 2022. 

 

Descriptors (MeSH Terms) 

The main descriptors (MeSH Terms) used were 

“Hypomineralization. Enamel hypoplasia. Resin 

infiltration. ICON®. Aesthetics”. For greater 

specification, the description “ICON® and Dental 

Aesthetics” for refinement was added during the 

searches, following the rules of the word PICOS 

(Patient; Intervention; Control; Outcomes; Study 

Design). 

 

Selection of studies and risk of bias in each study 

Two independent reviewers (1 and 2) performed 

research and study selection. Data extraction was 

performed by reviewer 1 and fully reviewed by reviewer 

2. A third investigator decided some conflicting points 

and made the final decision to choose the articles. The 

quality of the studies was based on the GRADE 

instrument and the risk of bias was analyzed according 

to the Cochrane instrument. 

 

Results and Discussion 

A total of 122 articles were found. Articles that 

presented low-quality scientific evidence according to 

GRADE, as well as articles that showed research biases, 

such as a low number of participants and dubious results 

were also excluded. A total of 46 articles were fully 

evaluated and 25 were included in this study (Figure 

1). 

 

Figure 1. Article selection (Systematic Review). 
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After analyzing the literary findings, a study 

created an evaluation method to qualitatively and 

quantitatively evaluate the clinical outcome of enamel 

hypomineralization treatment with infiltrative resin in 

young adolescents. A total of 76 teeth from patients 

from Sapienza University (Rome, Italy) with early 

carious lesions and/or enamel development defect on 

the labial surface of the crown underwent resin 

infiltration. Mean scaling and color difference scores 

were evaluated before and after treatment and were 

found to be large across the entire sample. A clear 

correlation was detected between the visual inspections 

and the spectrophotometric color difference of the 

clinical results. Therefore, the aesthetic result of resin 

infiltration proved to be effective, both in the visual 

qualitative assessment and in the spectrophotometric 

quantitative assessment [19]. 

Furthermore, an 18-month randomized clinical trial 

evaluated the influence of fluoride varnish (FV) or resin 

infiltration (RI) therapies to maintain the structural 

integrity of teeth affected by MIH. Fifty-one children 

aged 6 to 12 years with at least one incisor and one 

permanent first molar with yellow/brown MIH opacities 

were included. Out of a total of 235 teeth, the rate for 

RI (6.1%) was significantly lower (p<0.05) than FV 

(17.9%; OR 3.0, 95% CI). resin positively influenced the 

maintenance of the structural integrity of teeth affected 

by MIH, decreasing the risk of enamel breakdown over 

18 months of follow-up [20]. 

Also in this context, a 12-month clinical study 

evaluated the effectiveness of superficial infiltration with 

ICON® (DMG, Hamburg, Germany) in the attenuation 

of hypomineralized lesions of the crown of various 

etiologies. Seventeen patients with white enamel 

defects in the esthetic sector were selected. As a result, 

teeth affected by MIH showed partial attenuation in 8 

cases, and in only one case the defect disappeared. 

Regarding the post-trauma cases, 6 were partially 

attenuated and 2 disappeared. Post-orthodontic defects 

disappeared in 6 cases and were attenuated in 5. All 

incipient caries defects were completely hidden. Four 

out of six cases of fluorosis have disappeared [21]. 

To elucidate these findings, a physicochemical 

characterization study evaluated the factors that 

influence the kinetics of resin infiltration of MIH lesions 

in permanent anterior teeth. Demarcated MIH lesions 

with the appearance of a homogeneous and 

heterogeneous lesion body, Types 1 (n = 14) and 2 (n 

= 18), respectively, were selected. After removing the 

surface layer of the lesion with a conical diamond bur, 

the lesions were conditioned and ethanol was applied to 

the lesions and it was determined whether the lesion 

was still visible or not. Type 1 lesions and positive 

ethanol test had significantly lower mean Tmax (3.4 

min) compared to type 2 lesions and negative ethanol 

test (9.9 min). A non-linear correlation (R2 = 0.88) was 

observed, indicating that the IPx was fast at the 

beginning of the resin application, decreasing over time. 

Therefore, compared to type 1 lesions and positive 

ethanol test, type 2 lesions and negative ethanol test 

require longer application time to infiltrate [22]. 

Besides, a 12-month study evaluated the aesthetic 

and functional efficacy of infiltrating resin (ICON®, 

DMG, Hamburg, Germany) in the treatment of 

Amelogenesis Imperfecta. Two adolescent patients, G.S. 

(13 years old) and C.M. (15 years old), affected by the 

type of hypomaturation of Amelogenesis Imperfecta, 

were treated with ICON® resin. Treated teeth present 

an excellent esthetic result immediately after application 

of the resin, an effect that lasts in the long term. Thus, 

resin infiltration proved to be a minimally invasive 

treatment for tooth discoloration, less aggressive than 

conventional procedures [23]. 

Also, a randomized controlled clinical trial 

comparatively analyzed the infiltration of ICON® resin 

and Clinpro™ XT varnish in the esthetic restoration of 

white spot lesions (WSLs) present after orthodontic 

treatment. Two hundred and forty WSLs were detected 

in 193 teeth of 12 patients. Participants were analyzed 

before the intervention (T0), immediately after the 

intervention (T1), 3 months later (T2) and 6 months 

later (T3), with a 1:1 allocation ratio for the application 

of ICON® resin infiltration. ® and Clinpro™ XT 

clearcoat. Immediately after the intervention, ICON® 

resin infiltration showed a statistically significant 

improvement better than Clinpro™ XT varnish in color 

restoration. However, at 3 and 6 months this was 

reversed. Therefore, Clinpro™ XT Varnish showed 

significantly better improvement than ICON® resin 

infiltration in restoring the color and luminosity of WSLs 

at 3 and 6 months. Fluorescence loss recovered 

significantly with both intervention methods between 

immediate application and at 6 months [24]. 

Finally, there is still no distinct understanding of the 

ultramorphology of enamel white spot lesions (WSLs). 

In this regard, one study characterized resin infiltration 

of WSLs using scanning electron microscopy. As a result, 

ICON® -Etch resulted in a series of funneled pits and 

holes in the WSL. Replicas of WSLs depicted shaggy 

resin tags from 0.5-6.0 μm thick to a depth of 465 μm. 

The resin infiltrant filled the spaces between the 

crystallites and resulted in a hybrid enamel layer. Thus, 

in addition to masking enamel WSLs, resin infiltration is 

able to involve residual enamel crystallites forming a 

hybrid enamel layer [25]. 
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Conclusion 

Based on recent findings in the literature, the 

aesthetic results of ICON® infiltration proved to be 

effective, both in visual qualitative and quantitative 

spectrophotometric assessment. Furthermore, the 

infiltration of ICON® positively influenced the 

maintenance of the structural integrity of teeth affected 

by MIH, reducing the risk of enamel breakage. It also 

proved to be a minimally invasive treatment for tooth 

discoloration, less aggressive than conventional 

procedures. In addition to masking enamel white spot 

lesions, resin infiltration can involve residual enamel 

crystallites forming a hybrid enamel layer. Regarding the 

highest penetration and the highest percentages of 

penetration area, ICON® proved to be better than other 

resins such as Biscover LV (Bisco), Optiguard (Kerr 

Hawe), and Permaseal (Ultradent). 
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