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Conservative treatment
of interproximal incipient
caries lesions by

resin infiltration
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Damasceno' (2, Ana Ferreira Souza’ (=), Gabriela
Alves de Cerqueira’, Flavio Henrique Baggio
Aguiar’ (12, Giselle Maria Marchi’

Minimally invasive dentistry is based on conservative
techniques for the treatment of initial caries lesions, the
so-called white spot lesions. One of the conservative
maneuvers includes the use of enamel resin infiltrant: a
low viscosity material that penetrates the enamel pores to
stop lesion progression. Aim: Therefore, this case report
aimed to describe the clinical case of a 28-year-old female
patient under routine consultation, in which a radiographic
examination showed the presence of two incipient caries
lesions in the left upper premolars. Methods: The application
of a resin infiltrating agent (Icon®, DMG — Hamburg, Germany)
was chosen as treatment to stop caries lesions progression.
Conclusion: The use of this conservative technique can be
considered a promising approach for the prevention of dental
tissue wear, and the resin infiltrant is considered an effective
material.
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Introduction

Behavioral habits, such as maintenance of oral hygiene and dietary control, are effec-
tive in the process of controlling caries disease progression, in addition to local fluori-
dation maneuvers'?. However, despite their effectiveness, these maneuvers are more
strongly indicated for lesions restricted to enamel in patients with less risk of caries,
due to the great dependence on collaboration on the part of these'?. Minimally Inva-
sive Dentistry recommends early intervention approaches in the initial manifestations
of caries disease to inhibit its progress, as well as acting preventively, aiming at the
treatment of signs of the disease with maximum preservation of dental tissue®.

Dental caries is a multifactorial disease that has as dependent factors a diet rich in car-
bohydrates, in addition to the susceptibility of the host and the presence of a cariogenic
microbial flora*. The process of constant reductions in oral pH disrupts the demineral-
ization-remineralization cycle (De-Re), which constantly occurs in a balanced way in an
oral health situation®. Acid by-products generated by bacterial activity cause localized
destruction of dental tissues as they penetrate and diffuse through tissues, and, if this
process is not controlled, it progresses to the first clinically visible manifestation of car-
ies disease: white spot lesions®. These lesions appear morphologically with an appar-
ently intact external surface, followed by a demineralized subsurface®. It begins with a
small superficial demineralization and, with the advance of the etiological process, the
acids reach the subsurface layer, while the external surface remains “intact.

Within the philosophy of conservative treatment, materials such as fissure sealants
are used successfully, being indicated for application on newly erupted molars of
young patients, due to the retentive anatomy of these teeth, which favors the bacterial
accumulation on the occlusal surface”. A limitation of these materials, however, are
interproximal caries lesions, which do not present any form of retention for sealants.
Before this issue, the use of resin infiltrants has been proposed in Dentistry®.

Infiltrants are resinous materials of low viscosity, indicated for application in initial
caries lesions located on flat dental surfaces™. Due to the characteristics of these
lesions, which appear as a porous subsurface tissue under a mineralized pseudo-in-
tact enamel layer®, these materials represent a promising alternative to prevent the
wear of sound tooth tissue'. The mechanism of action of resin infiltrants occurs
by the obliteration of the pores of the demineralized subsurface enamel, controlling
the progression of the lesions by preventing the diffusion of bacterial products into
these'?, being considered materials of satisfactory effectiveness’ . Its advantage,
compared to conventional restorative treatment, is the preservation of dental tissue,
to the detriment of the wear commonly necessary to gain access to interproximal
caries lesions™, since its penetration into the interior of the lesion is due to capillarity
forces'®, in addition to avoiding the beginning of the restorative cycle, since restorative
procedures may require, in some cases, repair or replacement, especially in patients
with a history of high caries activity®.

In view of the above, this article aimed to describe a clinical case using Icon® (DMG -
Hamburg, Germany) resin infiltrant in two interproximal caries lesions, focusing on the
application protocol of the material used, discussing its inherent aspects.
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Case Report

A 28-year-old female patient sought the graduate clinic of the Faculty of Dentistry of
Piracicaba for a routine consultation. The case reported was submitted to the ethics
and research committee of the same Faculty, being approved under number: CAAE
- 30541620.8.0000.5418. The clinical examination began and, after prophylaxis and
visual inspection, no changes in the dental elements were observed (Fig.1). Inter-
proximal radiography was then performed, and radiolucent lesions restricted to tooth
enamel could be seen in two elements — on the distal 24 and mesial 25 surfaces
(Fig.2). Due to the characteristics of the lesions, the treatment with enamel resin infil-
trant was chosen.

Figure 1. Initial clinical appearance

Figure 2. Diagnosis by interproximal radiography
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The procedure was started with absolute isolation. Then, the interproximal wedge
was inserted (Fig.3a) to create space between the dental elements 24 and 25 and
allow the stabilization of the applicator tips. It was decided to start the proce-
dures on the distal face of element 24. Thus, following all the manufacturer’s
recommendations, lcon® Etch (composed of 15% hydrochloric acid = HCI) was
applied (Fig.3b) to increase the permeability of the enamel surface. It remained
on the surface for 2 minutes and was then removed with a jet of water for 30 sec-
onds, followed by drying with air for 30 seconds (Fig,3c). Then, lcon® Dry was
applied for 30 seconds (Fig.3d), twice, followed by drying with air for 30 sec-
onds. Finally, the application of the infiltrant itself, Icon® Infiltrant, was carried
out, which remained in contact with the dental surface for 3 minutes (Fig.3e).
The matrix was removed, and the excess material was removed with dental floss,
followed by photoactivation for 40 seconds (Radii Plus, SDI Brasil Industria e
Comercio LTDA, Sdo Paulo, SP - Brazil) on each dental face (Fig.3f). As indicated
by the manufacturer, a second application of lcon® Infiltrant was performed, this
time for only T minute, without the need to repeat the previous steps, to ensure
the diffusion of the material throughout the extension of the lesion and, conse-
quently, to seal marginal surface pores.

Figure 3. Protocol of the application for the resinous infiltrant lcon®



Pedreira et al.

The same protocol applied for element 24 was performed for the treatment of ele-
ment 25. Follow-up was performed by an interproximal radiographic examination,
after 18 months of application (Fig.4).

Figure 4. Follow-up after 18 months of the radiographic aspect.

Discussion

The trend towards minimally invasive dentistry has expanded the treatment possibil-
ities for carious dental lesions and the knowledge currently available. The advance-
ment of products and technigues allows for the use of more conservative strategies
for incipient and non-cavitated lesions’®, including the application of lcon® infiltrant.
In view of the above, the treatment for initial carious lesions with Icon® Infiltrant was
proposed to the patient of this clinical case, which does not require cavity preparation.

Regarding the development of caries disease, a balanced De-Re cycle is responsible
for maintaining the integrity of hard dental tissues because, in this situation, there is
no loss or gain of minerals®. However, the bacteria contained in the biofilm are met-
abolically active all the time and, because of the disposition of fermentable carbohy-
drates, they generate by-products that alter the oral pH to intensify demineralization
and hinder remineralization, leading to the development of caries lesions®. Lesions
of dental tissues are considered signs of caries disease and may be present at an
ultrastructural level, i.e., not be visible on clinical examination until total destruction of
dental tissues®". In this clinical case, the patient did not present symptoms or detect-
able clinical signs, and it was possible to visualize incipient caries lesions only by
radiographic examinations during the routine consultation.

The philosophy of minimal intervention advocates the use of conservative treatments
to minimize the loss of dental tissues. Thus, prevention and early intervention in caries
injury are the first approaches'. The treatment of incipient lesions begins with etio-
logical factors, i.e., oral hygiene and dietary control, to reestablish the De-Re balance
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and enable the remineralization of the lesions™. The patient in this case reported a
balanced diet concerning carbohydrates and presented good oral hygiene, without
plague accumulation; however, there was a deficiency in the use of dental floss.
Therefore, corroborating the literature™, the dentist reinforced to the patient all care
about oral feeding and hygiene, motivating her regarding the need for regular flossing.

However, only the control of etiological factors may not be able to promote the reminer-
alization of initial caries lesions in some situations, especially in the case of interproximal
regions, which represent areas that require greater discipline from patients concerning
hygiene?®. Another treatment option is the topical applications of fluoride, which is also
highly dependent on the patient's adherence to the return visits to the dental office?". In this
context, it was decided to treat the incipient caries lesions with resin infiltrant, since the
material is able to interrupt the progression of the lesions, as well as seal the marginal sur-
face, besides having its application performed in a single clinical session and not requiring
return visits over a short period of time, as is the case with topical fluoride application?.

The literature reports several advantages of the resin infiltration technique: mechani-
cal stabilization of demineralized enamel, sealing of surface pores and enamel areas
with deeper demineralization, preservation of dental enamel and paralysis of progres-
sion of the lesion, increased resistance to demineralization, minimal risk of develop-
ment of secondary caries, and high patient acceptance??.

A limitation of commercially available resin infiltrant, however, is the fact that it does
not present radiopacity, which is an essential property for detecting the contour of the
restorations and the depth of penetration of the infiltrant in the injury, for example?®.
Thus, the control of the stabilization of the lesion is possible by the performance of
radiographic control takes. In this case, the follow-up of the treatment of white spot
lesions infiltrated with lcon® was performed by interproximal radiographic examina-
tion 18 months after the application of the product. The paralysis of caries lesions
was observed by comparing the final and initial radiographic images (diagnosis) of
the treatment, which showed no progression of the lesions.

Several reports in the literature indicate the efficacy of infiltrants in controlling the pro-
gression of caries disease. A clinical study', which compared the evolution of inter-
proximal enamel lesions treated or not with resininfiltrant, in which all patients received
guidance regarding oral hygiene care, obtained as a result, after 18 months follow-up,
a reduced progression of caries in treated groups compared to the untreated control
group, concluding that infiltration is an effective treatment to reduce lesion progres-
sion. Another investigation?® obtained satisfactory penetration depth results and a sta-
tistically significant increase in microhardness values of enamel surface lesions after
infiltration, indicating infiltrants as a valid treatment option for non-cavitated lesions.

It is known that white spot injury is porous and, when exposed to constant acid chal-
lenges, can become cavitated. However, this type of injury can also be paralyzed or
remineralized'?’, and thus modern dentistry has focused on early intervention to
reduce patient damage and loss of dental tissue, succeeding in these new approaches.

In conclusion, the treatment of incipient caries lesions by the application of the enamel
resin infiltrant Icon® has achieved positive results, corroborating minimally invasive
dentistry, besides presenting good acceptance by the patient.
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