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Abstract 
White spot lesions (WSLs) occur due to hypomineralization of the enamel. Conditions causing enamel hypomineralization are fluorosis, trau-

ma, molar-incisor hypomineralization, genetic defects, and environmental factors. Resin infiltration is a minimally invasive technique that aims to 
stabilize WSLs, prevent the progression of caries, and enhance the aesthetic appearance of affected teeth.  In this report, the treatment of WSLs in 
four pediatric patients is presented. The present study aims to discuss the aesthetic results of resin infiltration treatment based on lesion variety in 
pediatric patients. A mild fluorosis case was treated only with the resin infiltration technique and a satisfactory outcome was achieved in the pre-
sented study. The efficacy of resin infiltration in the presented MIH cases was evaluated, and it was concluded that superficial and small white lesions 
presented favorable outcomes in terms of patient and practitioner satisfaction. Compared to white lesions, the deeper and yellowish-brown lesions 
required multiple etching applications. It has been determined that the aesthetic results do not provide sufficient satisfaction and reveal the need 
for additional composite restoration in deep WSLs. To determine the success of the treatment, it is important to select the cases carefully and assess 
the density of lesions before the treatment. In conclusion, standardized pretreatment, treatment, and posttreatment procedures would be required 
for the resin infiltration technique in pediatric patients to achieve better results.
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Introduction

White spot lesions (WSLs), defined as ‘white opacities’, occur 
as an initial manifestation of enamel demineralization, frequently 
indicating the early stages of caries development. [1,2] Key 
etiological factors contributing to the formation of white spot 
lesions are poor oral hygiene, the accumulation of bacterial biofilm, 
and dietary habits. [3] Additional factors may include orthodontic 
treatment, decreased saliva flow, and systemic conditions. [4] These 
lesions are characterized by observable changes in the tooth’s 
appearance and texture, often appearing as chalky or opaque white 
spots, indicating a loss of mineral content in the enamel. [5,6] The  

 
reason for the white appearance is the changes in light-scattering 
optical properties of the decalcified enamel. [2] Non-invasive 
methods like remineralization cures, topical fluoride applications, 
and casein-phosphopeptide-amorphous calcium phosphate 
(CPP-ACP) products have shown promise in reversing enamel 
demineralization. In more advanced cases, minimally invasive 
restorative techniques, such as resin infiltration and microabrasion, 
may restore the enamel’s integrity [2,6].

WSLs occur due to the hypomineralization of the enamel. 
Enamel formation is a complicated process that is influenced by 

Hatice Kizilhan, Melike Tandogan, Deniz Ozkuyucu, Elif Sepet*
Department of Pediatric Dentistry, İstanbul Kent University, Faculty of Dentistry, Türkiye

http://dx.doi.org/10.33552/MCMS.2024.05.000626
https://irispublishers.com/index.php
https://irispublishers.com/mcms/


Modern Concepts in Material Science                                                                                                                                  Volume 6-Issue 1

Citation: Hatice Kizilhan, Melike Tandogan, Deniz Ozkuyucu, Elif Sepet*. Resin Infiltration Applications for Aesthetic Improvement. 
Mod Concept Material Sci. 6(1): 2024. MCMS. MS.ID.000626. DOI: 10.33552/MCMS.2024.05.000626

Page 2 of 8

both environmental and genetic factors. [7] The diagnosis should 
take into account conditions that cause hypomineralization, such 
as fluorosis, trauma, molar-incisor hypomineralization (MIH), 
environmental factors, and genetic defects causing enamel 
hypoplasia. [6,7] Developmental enamel defects are associated 
with hypoplasia, hypomineralization, or hypomaturation. Enamel 
hypoplasia occurs if the matrix formation is affected and results in 
pits or grooves, or thin and missing enamel. [8] Hypomineralization, 
or decreased mineralization as a result of maturation disruption, 
typically presents as soft enamel. Hypomaturation is defined by 
altered translucency that occurs as a result of a decrease in the 
deposition of minerals at the final stage of mineralization [8-10].

Excessive incorporation of fluorides during enamel formation 
results in fluorosis. [9] Excessive fluoride uptake and the use of 
fluoride-containing substances occur after symmetrical interaction 
of the homologous teeth and influence different tooth groups. In the 
early stage, convergent horizontal white lines cause a parchment-
like appearance accompanied by irregular chalky areas. [10] 
Histopathologically, hypermineralization occurs in the superficial 
layer of teeth with dental fluorosis, and hypomineralization occurs 
in the subsurface of the external third of enamel. Then, the presence 
of exogenous chromophoric proteins causes a color shift to brown 
[9,10].

MIH is a prevalent developmental dental condition 
characterized by qualitative enamel defects in the first permanent 
molars and incisors. [11, 12] The etiology of MIH is multifactorial, 
involving a combination of genetic and environmental influences 
during tooth development. Genetic predisposition, complications 
during prenatal and perinatal periods, childhood illnesses, and 
exposure to environmental toxins are identified as potential factors 
contributing to the development of MIH. [13] MIH is clinically 
characterized by white to yellow to brown demarcated enamel 
opacities of different colors, occasionally undergoing posteruptive 
breakdown due to soft and porous enamel in affected molars and 
incisors. [11] The effective management of MIH necessitates a 
comprehensive, multidisciplinary approach that addresses both 
the functional and aesthetic aspects of the affected teeth [11-13].

Non-invasive and minimally invasive treatments aim to 
preserve enamel, given that demineralization initiates beneath 
the enamel surface through clinically evident, non-cavitated white 
spot lesions, which may evolve into cavities if left untreated. [14-
16] Compared to surrounding healthy enamel, demineralized and 
hypomineralized enamel have different refractive indices owing to 
larger pore sizes. This results in light dispersion at the subsurface 
level visibly alters colors and creates aesthetic issues [16-20].

The therapeutic strategy varies depending on the specific types 
of lesions. In the first phase, the use of preventative therapies 
proves to be advantageous [21].

The infiltration of a low viscosity, hydrophilic resin substance in 
the porous lesion has been presented as a new treatment for WSLs. 
[16] Resin infiltration has several benefits, like the absence of tooth 
structure loss, allowing stability for white spot lesions, preventing 

caries progress, plugging of the micropore forms in the body of the 
lesion, delaying the necessity for a restoration, decreasing recurrent 
decay, and better aesthetic outcomes in covering demineralized 
enamel [22].

The present study aimed to assess the effectiveness of treating 
WSLs with resin infiltration technique and present the clinical and 
aesthetic outcomes in four cases. 

Case Presentation

Written informed consent was obtained from the patient’s 
parents to publish anonymized information in this article. No 
ethical committee was required for this study because routinely 
approved procedures were carried out.

In all cases presented in the article, the standard ICON resin 
infiltration procedure was applied according to the manufacturer’s 
instructions described below: 

To remove debris and plaque, tooth surfaces were cleaned with 
a prophylaxis paste without fluoride (Cleanic Prophy Paste, Kerr, 
Rastatt, Germany). The isolation is provided by a light-cured gingival 
barrier (Fläsh Gingiva Protector LC Syringe, Birkenau, Germany) 
and cotton rolls. 15% hydrochloric acid (Icon-Etch, DMG, Hamburg, 
Germany) was applied to the dried affected tooth surfaces for 2 
minutes. The acid was completely cleaned by suctioning from the 
tooth surface, washing for 30 seconds, and drying with water-free 
air. 99% ethanol (Icon-Dry, DMG, Hamburg, Germany) was applied 
for 30 seconds and dried with water-free air. With the application 
of Icon-Dry, whitish, opaque lesion color changes are expected to 
diminish significantly. The dental operating light was switched off, 
and infiltrating resin (Icon Infiltrant, DMG, Hamburg, Germany) 
was applied to the tooth surface for 3 minutes. Material on the 
tooth surface was dispersed with air and photopolymerized with 
a UV lamp (WoodPecker C, 1000 mW/cm2-1200 mW/cm2, China) 
for the 40s. Resin infiltration (Icon Infiltrant, DMG, Hamburg, 
Germany) was applied a second time for 1 minute. Dispersing and 
lightning were applied the same as in the previous step. The contact 
surfaces were checked, and the surfaces were polished. Finishing 
was done with polishing discs (Kerr OptiDisc, Rastatt, Germany).

The etching procedure was performed 2–5 times in the deeper 
and yellowish-brown lesions. 

Case 1

A 12-year-old girl was referred to Istanbul Kent University, 
Department of Pedodontics, with a complaint of aesthetic concerns 
on her anterior teeth. The clinical examination showed WSLs on 
teeth numbers 11 and 21 and a yellowish-brown spot lesion on 
tooth number 33, and mild opacities were detected in permanent 
first molars. MIH is diagnosed based on radiographic and clinical 
examinations. (Figure 1). The resin infiltration was performed 
for teeth numbers 11, 21, and 33. As a result of the application, a 
satisfactory aesthetic result was achieved for maxillary incisors, but 
the technique was found unsatisfactory for a deep-seated lesion on 
tooth number 33.  (Figure 2) 
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Figure 1: Inititial situtation before treatment with resin infiltration.

Figure 2: Final result after treatment with resin infiltration.

Case 2

An 8-year-old girl was referred to Istanbul Kent University, 
Department of Pedodontics, with the complaint of aesthetic 
concerns on anterior teeth and pain in lower permanent molars. 
MIH is diagnosed based on radiographic and clinical examinations. 
(Figure 3) Dental treatments were performed on permanent molars. 
In tooth number 21, a thin layer of composite filling on the vestibule 

surface, which had previously been applied in another clinic, was 
removed. The white spot lesions on the anterior teeth, 21,41,42 
were treated by resin infiltration. As a result of the resin infiltration 
application, an aesthetically satisfactory result was obtained only 
tooth number 42. The technique was found unsatisfactory for 
masking the deep lesion on teeth number 21,41 For this reason, 
upon the request of the family, aesthetic composite restorations 
were applied to tooth number 21. (Figure 4) 

Figure 3: Inititial situtation before treatment with resin infiltration.
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Case 3

An 8-year-old girl was referred to Istanbul Kent University, 
Department of Pedodontics, with complaints of dental pain 
related to the maxillary molar teeth and an unusual appearance 
of permanent teeth that have recently erupted. Radiographic and 
clinical examinations revealed a deep caries lesion of the upper left 
deciduous first molar. Examination of the oral cavity revealed the 
presence of white spots on all the permanent incisors, to a greater 

extent on the vestibular and a lesser extent on the oral surfaces. The 
patient was diagnosed with fluorosis, according to the classification 
of Thylstrup and Fejerskov [23]. The case was assessed on a scale 
of 3-4 points, with a higher score of damage to the upper incisors. 
(Figure 5) The treatment plan consisted of resin infiltration of the 
crown surfaces of all permanent incisors that erupted. As a result of 
the application, a satisfactory aesthetic result was achieved for the 
patient. (Figure 6)

Figure 4: Final result after treatment with resin infiltration and composite resin.

Figure 5: Inititial situtation before treatment with resin infiltration.

http://dx.doi.org/10.33552/MCMS.2024.05.000626


Citation: Hatice Kizilhan, Melike Tandogan, Deniz Ozkuyucu, Elif Sepet*. Resin Infiltration Applications for Aesthetic Improvement. 
Mod Concept Material Sci. 6(1): 2024. MCMS. MS.ID.000626. DOI: 10.33552/MCMS.2024.05.000626

Modern Concepts in Material Science                                                                                                                                  Volume 6-Issue 1

Page 5 of 8

Case 4

An 8-year-old girl was referred to Istanbul Kent University, 
Department of Pedodontics, with esthetic concern on anterior 
teeth due to yellowish-white lesions. The clinical examination 
revealed deep caries lesions of the permanent first molars and 

hypomineralization of the permanent incisors. (Figure 7) MIH is 
diagnosed based on radiographic and clinical examinations. Dental 
treatments were performed on permanent molars. As a result of the 
resin infiltration application on 11-21, an aesthetically satisfactory 
result was obtained from tooth number 21. The color masking was 
more satisfactory on tooth 21. (Figure 8)

Figure 7: Inititial situtation before treatment with resin infiltration.

Figure 6: Final result after treatment with resin infiltration.

http://dx.doi.org/10.33552/MCMS.2024.05.000626


Modern Concepts in Material Science                                                                                                                                  Volume 6-Issue 1

Citation: Hatice Kizilhan, Melike Tandogan, Deniz Ozkuyucu, Elif Sepet*. Resin Infiltration Applications for Aesthetic Improvement. 
Mod Concept Material Sci. 6(1): 2024. MCMS. MS.ID.000626. DOI: 10.33552/MCMS.2024.05.000626

Page 6 of 8

Figure 8: Final result after treatment with resin infiltration.

Discussion

Hypoplastic or hypomineralized enamel defects are common 
in pediatric patients and cause serious problems in the permanent 
and primary dentitions. To improve children’s quality of life, 
pediatric dentists must be aware of the risk factors and provide 
conservative treatments that enhance the aesthetic appearance of 
such deformities [24, 25]. 

A correct diagnosis must be established in WSLs with a 
comprehensive evaluation of the patient’s medical and dental 
history, as well as a clinical examination that assesses the lesion’s 
location, symmetry, outline form, depth, and opacity [8].

There are several alternatives available for treating hypoplastic 
or hypomineralized enamel defects, ranging from less-invasive to 
more-invasive treatments. Choosing the appropriate treatment 
option depends on the severity of the lesion [26].

Effective management of cases can be achieved with various 
conservative approaches and minimally invasive methods 
developed for lesions detected at the initial stage. Resin infiltration 
is one of these methods. This concept is less invasive than micro-
abrasion, macro-abrasion, or restorations and is, therefore, a more 
conservative approach [24].

The resin infiltration technique was developed in the 1970s, 
and since then, low-viscosity resin materials have been used to 
restore demineralized enamel. [17,27,28] Since the late 2000s, the 
content of the materials used in resin infiltration has improved, and 
more successful clinical and laboratory results have been obtained. 
The outcome of these developments is that resin infiltration has 
begun to be used frequently in daily clinical practice. [17,29,30] 
Resin infiltration methods utilize 15% hydrochloric acid to open 
the pores within the lesions due to hypomineralized enamel’s 
resistance to conventional etching. This promotes penetration 
of the resin infiltrant and can mask minor, white developmental 

defects by penetrating into the pores. Resin infiltration allows 
masking even in the more in-depth regions of the lesion due to the 
change in the refractive light index. The resin infiltration method 
reduces white spots instantly compared to remineralizing agents 
[30]. Enamel also gets mechanically strengthened by blocking 
the diffusion of acid into the enamel which helps to arrest lesions 
at earlier stages. Therefore, the risk of secondary caries can be 
minimized. It is preferred as an alternative to invasive restorations 
because there is no risk of postoperative sensitivity and pulpal 
inflammation; it reduces the risk of gingivitis and periodontitis; 
it provides immediate improved aesthetic results when used as a 
masking resin for WSLs; and it offers high patient satisfaction [31].

In this report, the management of four pediatric cases 
with WSLs was presented. All the lesions were diagnosed as 
hypomineralization. 

The mild fluorosis case was treated only with the resin 
infiltration technique and a satisfactory outcome was achieved in 
the presented study. 

Patients with varying degrees of dental fluorosis will require 
different treatments depending on their expectations and aesthetic 
concerns, which are subjective and vary from person to person. 
When treating dental fluorosis, combination treatment modalities 
like microabrasion, bleaching, and resin infiltration are appropriate 
to maintain the desired results [32].

Even though the resin infiltration technique has several 
advantages for minimally invasive treatment of WSLs, it is important 
to discuss the factors that could compromise the treatment’s 
efficacy. Inefficient isolation, incomplete resin polymerization 
and the depth of the lesion are the most important factors that 
may affect the success of the treatment [33, 34]. This technique 
requires an extremely dry field and works on the infiltration 
concept. In addition to maintaining a moisture-free environment, 
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the lesion needs to be dried several times for application steps. 
The application procedure must be applied according to the 
manufacturer’s instructions to enhance the process of infiltration 
[33]. Resin infiltration effectively masks post-orthodontic initial 
carious lesions and stabilizes the optical improvement for at least 
12 months [35].

A smaller WSL is considerably easier to treat with the resin 
infiltration technique than a larger lesion. Multiple applications may 
be necessary for medium-to-large-sized lesions. The probability of 
achieving a complete infiltration will decrease with the increasing 
depth of the WSLs. Large lesions are also related to increased 
polymerization shrinkage. Considering the weak capillary activity 
of the resin in these lesions, the infiltration of deep lesions does 
not produce satisfactory results. [33,36] Resin infiltration is a 
minimally invasive technique that may be relied upon in MIH 
opacities to produce satisfactory outcomes [37].

The opacities in MIH syndrome are not the same as those in 
fluoride spots or caries etiology, hence treatment results may vary. 
For a deep resin penetration, the authors recommend a longer 
infiltration time, a modification to the etching application, a longer 
etching duration, and preliminary tooth structure preparation [38].

The high level of protein in hypomineralized enamel might be 
a cause of a weak penetration of the resin [39] In hypomineralized 
lesions, the use of HCI demineralizes the disordered hydroxyapatites, 
resulting in a more ordered structure. The excess protein and 
peptides can be removed with NaOCl and H2O2 application. [39,40]

It is critical to take the thickness of the surface layer into account 
during treatment [40].  The repeated etching procedure (2-4 times) 
may cause an average erosion depth of 77 µm [41].

There may be unwanted side effects following the resin 
infiltration treatment, including teeth and gum ache, soft tissue 
damage, and sour aftertaste [38]. Besides, a perfect aesthetic result 
cannot be guaranteed, so it is necessary to inform patients before 
the treatment [42]. 

The efficacy of resin infiltration in the presented MIH cases 
was evaluated, and it was concluded that superficial and small 
white lesions presented favorable outcomes in terms of patient and 
practitioner satisfaction. Compared to white lesions, the deeper and 
yellowish-brown lesions required multiple etching applications. 
The etching procedure was performed 2–5 times in the deeper 
lesions.  It has been determined that the aesthetic results do not 
provide sufficient satisfaction and reveal the need for additional 
composite restoration in deep WSLs.

To determine the success of the treatment, it is important to 
select the cases carefully and assess the density of lesions before 
the treatment. There are several opinions such as the CIELAB 
system, light-induced fluorescence, and magnifying glasses, over 
the most reliable diagnostic method. 

In conclusion, standardized pretreatment, treatment, and 
posttreatment procedures would be required for the resin 
infiltration technique in pediatric patients to achieve better results.
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