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ABSTRACT  

Aim: Micro-invasive treatment of white-spot lesions through resin infiltration technique was performed.  

Materials and method: Icon smooth surface (DMG, Hamburg, Germany) was applied to 21 non-cavitated 

carious lesions, located on the buccal surfaces of teeth. Enamel conditioning with 15% hydrochloric acid gel 

was first performed, to expose lesion microporosities, followed by their infiltration with low-viscosity 

methacrylate resin.  

Results: A smooth and glossy tooth surface was achieved, similar to healthy enamel. The aesthetic aspect 

was re-established and lesion progression was inhibited. The clinical procedure was simple and painless, being 

easily accepted by patients.  

Conclusions: Icon technique proved to be a successful treatment of the non-cavitated white-spot lesions on 

smooth surfaces.  

Key-words: white-spot lesions, smooth dental surfaces, resin infiltration. 

 

 

INTRODUCTION 

In a healthy oral environment, 

demineralization and remineralization 

processes are in balance. Increased and 

prolonged acid production from bacterial 

plaque triggers enamel demineralization.  

The first clinically visible evidence of 

this condition is the white spot lesion. 

Affected enamel appears chalky-white, 

matte, porous. Patients are frequently 

unaware of its presence as saliva masks the 

lesion. Lesions are detectable only when 

teeth are rigorously air-dried, free of 

bacterial plaque and food debris. Large 

lesions located on visible tooth surfaces rise 

aesthetic concern and may, in time, become 

cavitated. 

Treatment options consist either in the 

remineralization of porous enamel with 

topical fluoride, calcium, phosphate or 

hydroxyapatite-based products, or in more 

invasive interventions (depending on the 

size, age and depth of the lesion) such as: 

enamel microabrasion; direct composite 

restorations/veneers; ceramic veneers or 

even full-coverage crowns in extreme cases 

[1-5]. Remineralization, however, acts only 

on superficial enamel layers, whereas the 

body of the lesion remains porous, which 

may explain, in the case of deeper lesions, 

the persistence of whitish and/or brownish 

aspect, caused by the penetration of certain 

pigments from food, tobacco, chromogenic 

bacteria [1,5,6].  
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A micro-invasive method that can render 

the aesthetic aspect of enamel is the Icon 

technique. It consists in infiltrating the 

enamel with a methacrylate-based fluid 

resin, after preliminary conditioning the 

lesion surface with 15% hydrochloric acid 

gel, to increase enamel porosity and thus 

enhance resin penetration. The outcomes of 

the treatment consist in filling enamel 

microporosities with the fluid resin, which 

prevents lesion progression, altogether 

restoring the aesthetic, natural appearance 

of the tooth [5].  

The aim of this study was applying the 

Icon infiltration technique in order to treat 

and render the aesthetic aspect of enamel 

white-spot demineralization lesions. 
 

MATERIAL AND METHOD 

The resin infiltration technique with Icon 

smooth surface (DMG, Hamburg, 

Germany) was applied to four patients 

showing “white spot” non-cavitated enamel 

lesions located in the cervical third of 

buccal surfaces of teeth. Treatments were 

performed in the Constanta Faculty of 

Dental Medicine between October 2017 and 

July 2018.  

 

The Icon smooth surface treatment kit 

contains:  

- one 0.45 ml Icon-Etch screw 

syringe: 15% hydrochloric acid gel; 

- one 0.45 ml Icon-Dry screw syringe: 

99% ethanol desiccant; 

- one 0.45 ml Icon-Infiltrant screw 

syringe: methacrylate-based yellow 

liquid resin; 

- six smooth surface tips, for Icon-

Etch and Icon-Infiltrant; 

- one Luer-Lock tip for Icon-Dry.  

 

The clinical protocol consisted of:  

- professional tooth brushing with 

non-fluoride paste, so as not to 

interfere with infiltrant resin 

polymerization; washing with water 

and air drying;  

- checking the interdental spaces with 

dental floss;  

- teeth isolation with light-curing 

liquid dam (Rubber-dam liquid, 

Cerkamed, Poland);  

- application of Icon-Etch on the 

enamel lesion surface for 2 minutes, 

mixing continuously; the acid gel 

extended approximately 2 mm 

beyond the lesion margins; care was 

taken not to apply acid gel on 

dentin/root cementum; 

- washing away the acid for 30 

seconds; tooth air-drying; 

- application of Icon-Dry desiccant on 

the lesion for 30 seconds; air drying;  

- once Icon-Dry is applied, the 

opacity of the lesion should 

diminish; if this does not happen, it 

is necessary to repeat the etching 

step once or twice, for two minutes 

each, followed by water rinsing, air 

drying and reapplication of Icon-

dry; this situation may appear in 

older lesions with superficially 

remineralized enamel; 

- application of Icon-infiltrant on the 

lesion for 3 minutes, slightly 

moving the syringe tip to activate 

the material; the lamp of the dental 

unit was switched off to prevent 

premature polymerization of the 

infiltrant;  

- the exposure time was extended for 

up to 6 minutes in case of deeper 

and larger lesions; 

- removal of infiltrant excess with 

prefabricated cotton rolls and dental 

floss;  

- infiltrant light-curing for 40 

seconds;  

- repeated application of the infiltrant 

for one minute and light-curing; 

- removal of the liquid dam; 

- surface polishing with rubber cups 

and aluminum oxide polishing 

paste. 
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RESULTS  

Resin infiltration with Icon smooth 

surface (DMG, Hamburg, Germany) was 

performed to 21 non-cavitated enamel 

lesions in the cervical third of labial 

surfaces of front teeth.  

Treatment stages are displayed in the 

following clinical case. A 25-year female 

presented with remineralized white-spot 

lesions in the upper central incisors. The 

patient wanted to improve the aesthetic 

appearance; accordingly Icon treatment was 

used (Figs. 1-10). 
 

 

 

 

 

 

Figure 1. Initial clinical aspect: enamel 

white-spot lesions on teeth 11 and 21    Figure 2. Professional tooth brushing 

 

 

 

Figure 3. Liquid dam application  Figure 4. Icon kit and liquid dam 

 

 

 

Figure 5. Application of Icon-etch for 2 

minutes  
 

Figure 6. Desiccated lesions after Icon-dry; 

a new application of Icon-etch was decided   
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Fig. 7. Second application of Icon-etch 

for 2 minutes 
 Fig. 8. Aspect of lesions after etching 

and desiccating 
 

 
 

 
 

 

Fig. 9. Application of Icon-infiltrant for 

3 minutes 
 Fig. 10. Final clinical aspect. Note the 

aesthetic, glossy appearance of enamel. 

 

DISCUSSION 

Treatment of non-cavitated white-spots 

of carious origin frequently consists in 

topical application of remineralization 

products. However, these act only on the 

superficial layers of enamel, while the 

body of the lesions continues to remain 

porous. The difference between the 

refractive indices of sound enamel (1.62) 

and pores filled with air (1.0) or watery 

medium (1.33) causes light scattering, 

which confers the lesion a white-opaque 

appearance. A more appropriate treatment 

method is the Icon method. First, 15% 

hydrochloric acid gel is applied to expose 

and widen lesion porosities. Pore 

enlargement facilitates the subsequent 

penetration of fluid composite resin by 

capillarity as deep as possible. Thus, the 

pores are obliterated, which halts lesion 

progression. At the same time, the natural 

aspect of the tooth is restored as the resin 

holds a refractive index of 1.46, which is 

close to healthy enamel [1,5].  

Enamel decalcification may also appear 

in patients undergoing fixed orthodontic 

therapy. After bracket removal, such 

lesions might be found, due to plaque 

accumulation. Icon infiltration gave good 

clinical and aesthetic results [2,3,7] which 

were found stable after 4-year assessment 

period [1]. 

Active and more recent lesions are 

easier penetrated by the hydrochloric acid; 

as a consequence, the resin will infiltrate 

deeper, hence improving the physiognomic 

effect. Older lesions need repeated acid 

application in order to remove the 

superficially-remineralized layer and 

penetrate the body of the lesion. Resin 

infiltration depth might not be satisfactory 

to completely mask the white appearance 

[7,8]. In such cases, association with 

microabrasion might provide better results 

[4]. 

Icon application was also tried in case 

of enamel developmental defects [4,8-10]; 

these conditions needed sometimes 

association of other therapies (tooth 

whitening, sandblasting, microabrasion) in 
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order to obtain best physiognomic effects 

[4]. 

Experimental in vitro research showed 

that resin infiltration heightened lesion 

surface microhardness and resistance to 

further demineralization [11,12]. Likewise, 
association of infiltration and fluoride 

varnish was found to inhibit the 

progression of initial caries, both in 

primary and permanent teeth [13]. Stain 

penetration depth into artificially-induced 

caries infiltrated with Icon was lower than 

in demineralized yet untreated lesions 

[14]. 

Although research done so far has 

yielded promising results, there is still a 

need for further clinical and experimental 

studies, to bring as much evidence as 

possible on the effectiveness of the 

infiltration treatment. 

 

CONCLUSION 

Icon technique has proved to be an 

effective clinical treatment method of 

white-spot non-cavitated carious lesions. 

By infiltrating the lesions, both cessation 

of their evolution and improvement of 

aesthetic aspect occurred, to the immediate 

satisfaction of patients. 
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