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ABSTRACT 
 

This 22-year-old male patient came to the clinic complaining of pain and esthetic dissatisfaction following orthodontic 

treatment with fixed appliances. The patient said that his orthodontic treatment lasted more than 4 years. Upon clinical 

examination, the patient presented with mild to moderate post orthodontic white spot lesions (WSL) affecting the two 

upper central incisors. Tooth #21 exhibited yellowish discoloration compared to the adjacent teeth. Tooth #21 was also 

sensitive to percussion, with no response to thermal testing and electric pulp testing (EPT). Orthopantomogram (OPG) and 

CBCT were taken and showed extensive root canal calcification in tooth #21 with intact lamina dura and normal 

periodontal ligament space. Root canal treatment was done on tooth #21, followed by internal bleaching (non-vital walking 

bleaching) using 35% hydrogen peroxide. Then, both teeth with white spot lesions were treated using the resin infiltration 

technique to improve the esthetic outcome. By understanding patient expectations, conducting comprehensive 

assessments, ensuring informed decision-making, and personalizing treatment plans, the best outcomes could be achieved. 
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Introduction 

After orthodontic treatment, post-orthodontic 

decalcifications, often referred to as white spot lesions 

“WSL” pose a significant challenge from an aesthetic 

perspective. These lesions have been reported to occur at 

rates ranging from 73% to 95% [1, 2]. The high prevalence 

of enamel WSL can be attributed to various factors. 

Maintaining oral hygiene becomes particularly challenging 

for patients with fixed orthodontic appliances. The presence 

of these devices not only makes it difficult to clean them and 

creates additional surfaces where plaque and biofilm can 

accumulate. When these challenges are combined with 

teenage patients, who are the most common orthodontic 

treatment recipients, the situation becomes even more 

complicated. Teenagers often exhibit a diminished drive to 

uphold and maintain appropriate oral hygiene measures 

along with a higher susceptibility to dental caries, creating a 

scenario in which WSL can start as early as one month [3-

5]. 

The presence of white spot lesions are universally regarded 

as an undesirable outcome [6]. Studies have demonstrated 

that resin infiltration, such as the use of Icon DMG, proves 

to be the most effective method for concealing WSL [7]. 

Furthermore, it provides enhanced protection against the 

development of new WSL when compared to therapeutic 

fluoride solutions [8]. Moreover, teeth treated with caries 

infiltration exhibit durable color stability [9, 10], and 

numerous case studies have showed great results [11, 12]. 

When dealing with white spot lesions during ongoing 

orthodontic treatment, there's a natural concern regarding the 

bonding strength to the treated surfaces. Studies have 

demonstrated that applying resin infiltration to 

demineralized enamel does not have an adverse effect on the 

bonding strength of orthodontic brackets [13]. 

Case report 

This 22-year-old male came to the clinic complaining of 

pain and esthetic dissatisfaction following orthodontic 

treatment. The patient said that his orthodontic treatment 

lasted more than 4 years. Upon clinical examination, the 

patient presented with mild to moderate post orthodontic 

white spot lesions (WSL) affecting the two upper central 

incisors. Tooth #21 exhibited yellowish discoloration 

compared to the adjacent teeth due to calcific 

metamorphosis (Figure 1). 

 
Figure 1. Preoperative frontal photo with a black 

background to make the contrast better and the white 

spots more clear 
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Upon radiographic examination, tooth #21 showed 

extensive root canal calcification with intact lamina and 

normal periodontal ligament space (Figure 2). 

 
a) 

 
b) 

Figure 2. Preoperative radiographs. 

a)  orthopantomogram (OPG) panoramic radiograph. b) 

coronal and sagittal view of CBCT 

This tooth did not respond neither for thermal nor electric 

pulp testing. Root canal treatment was initiated in tooth #21 

with the aid of Endo access bur and following the 

measurements and angulations taken from the cone beam 

computed tomography (CBCT). The canal was located by 

the aid of a dental operating microscope and negotiated with 

a size #10 C file. The preparation of the root canal system 

was done by Reciproc files, 5.25% sodium hypochlorite, 

and 17% EDTA. Obturation was done with gutta percha and 

EndoSequence® BC Sealer (hydraulic condensation 

technique). Internal bleaching (non-vital walking bleaching) 

was initiated using Opalescence™ Endo. following the 

manufacturer’s instructions. Opalescence Endo bleaching 

gel was administered into the coronal pulp chamber while 

ensuring it does not come into contact with soft tissues. 

Temporary filling was placed, and made sure that there was 

sufficient occlusal clearance (Figure 3). After 5 days, the 

desired change in tooth color was achieved. Then, both the 

provisional restorative material and the bleaching material 

were removed until the level of coronal sealing material. 

Seal the access opening using a preferred barrier and 

temporary restorative materials. Wait a period of 7–10 days 

following the whitening procedures before proceeding with 

the placement of a permanent restoration, as whitening 

materials can interfere with the bonding agents used in 

restorative procedures. Then, permanent composite 

restoration was placed to seal the palatal access cavity in 

tooth #21. By the end of this step, part of the patient’s chief 

complaint was addressed by bleaching the tooth internally 

and matching the adjacent teeth' color. However, White spot 

lesions are going to be in the following step by applying the 

ICON resin infiltration following the manufacturer’s 

instructions. 

 
Figure 3. Periapical radiograph showing tooth #21 after 

root canal treatment. 

To begin with the resin infiltration technique, it is 

imperative to place a rubber dam to establish a clear and dry 

working environment. The use of a rubber dam is mandatory 

in cases of this nature. Subsequently, we proceed with a 

micro-abrasion technique employing a micro-abrasive paste 

(Opalustre, from Ultradent) to cleanse the surface and 

initiate the opening of microscopic pores. This paste is 

applied three times, with each application lasting 60 

seconds, and it is crucial to rinse thoroughly between 

applications. Next, the etching process with hydrochloric 

acid (specifically, Icon-Etch from DMG) is initiated. During 

etching, a rubbing motion is applied using a specialized 

smooth surface (sponge) tip for a duration of two minutes. 

After thorough rinsing, the white spots on the teeth become 

even more pronounced (Figure 4). This indicates improved 

accessibility to the microscopic pores. To confirm readiness 

for infiltration, an assessment can be conducted by applying 

ethanol (Icon-Dry, DMG). If the white spots disappear after 

the application of ethanol, it signifies that the enamel is 

prepared for infiltration. If not, the etching procedure can be 

repeated, with a maximum of five repetitions in total.  

 
a) 

 
b) 
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Figure 4. a) Application of hydrochloric acid (Icon-

Etch, DMG). b) Result after etching three times for two 

minutes. 

 

Once the white spots have disappeared upon the application 

of ethanol (Icon-Dry, from DMG), then we proceeded with 

infiltration using methacrylate (Icon-Infiltrant, from DMG). 

The infiltration process is also carried out with the use of a 

specialized smooth surface tip. Polymerization was 

conducted for a duration of 40 seconds after excess material 

was removed using air. The patient was extremely satisfied 

with the results (Figure 5). 

 

Figure 5. Final results after both internal bleaching and 

resin infiltration. 

Results and Discussion  

The resin infiltration technique is an alternative therapeutic 

method for halting the advancement of enamel lesions. Its 

objective is to seal the micro pores inside the WSL by using 

specialized low-viscosity light-curing resin designed for 

swift penetration into the porous enamel [13]. The resin 

enters the lesion body propelled by capillary forces. Its 

primary goal is to establish a barrier for diffusion inside the 

WSL rather than just on its surface. Robinson et al. observed 

that approximately 60 ± 10% of the WSL pore volume was 

filled with resin [14]. 

Furthermore, resin infiltrates subsurface lesions, creating 

resin-infused portions of the lesion. Notably, the depth of 

resin infiltration exceeds 100 μm [15]. An advantageous 

outcome of resin infiltration is that enamel lesions no longer 

exhibit a whitish appearance once their micro-pores are 

filled with the resin. Instead, they take on an appearance akin 

to healthy, undamaged enamel. Regrettably, both 

microabrasion and resin infiltration techniques cannot 

completely eliminate white spot lesions. This partial 

effectiveness can be attributed to the fact that some lesions 

extend beyond the superficial layer of enamel [16]. Research 

has shown that microabrasion removes approximately 200 

μm of the superficial enamel, while resin infiltration reaches 

a depth of about 60 μm. If a white spot lesion extends deeper 

than these treatment depths, it may still be detectable. 

Therefore, careful consideration should be given to case 

selection when choosing these methods [17]. 

In the context of this study's limitations, the findings from 

this case report suggest that the resin infiltration technique 

appears to be more effective for addressing white spot 

lesions, emphasizing the importance of careful case 

selection. 

Conclusion 

In conclusion, this case report highlights the significance of 

post-orthodontic white spot lesions in patients. These lesions 

can have a considerable impact on a patient's oral health and 

overall satisfaction with orthodontic treatment. 

It is crucial for the dentist to understand the multifactorial 

nature of white spot lesions, emphasizing the importance of 

early detection, prevention, and management. As dental 

professionals, it is imperative that we continue to explore 

innovative approaches and interventions to mitigate the risk 

of white spot lesions during and after orthodontic treatment. 
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