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White spot lesions caused by enamel demineralization are frequently encountered in dental practice. Their management has always
been an important issue in modern dentistry. However, the real dilemma was treating aesthetic demands with noninvasive or
minimally invasive techniques preserving the natural tissues. The introduction of resin infiltration technique seems to provide
an intermediary treatment modality between prevention and restorative therapy. This case report is aimed at reporting the
management of MIH opacities in anterior teeth with resin infiltration technique.

1. Introduction

White spot lesions (WSLs), defined as “white opacity,” occur
as a result of subsurface enamel demineralization that is
located on smooth surfaces of teeth [1]. The resulting reduc-
tion of the mineral phase compared to healthy enamel leads
to intrinsic optical modifications causing white marks. The
etiologies are multiple involving preeruptive damages: fluo-
rosis, traumatic hypomineralization, molar-incisor hypomi-
neralization (MIH), or posteruptive lesions: white spots due
to carious disease. Among the different clinical presenta-
tions of white defects, MIH is the least well-known [2, 3].
Molar-incisor hypomineralization (MIH) is defined as a
developmental condition characterized by hypomineraliza-
tion defects of the enamel on the first permanent molars
associated with the permanent incisors. In the literature,
the defects have been connected to environmental changes,
breast feeding (milk dioxin), respiratory diseases, oxygen
shortage of the ameloblasts, and high-fever diseases [4].
The defining clinical features of MIH are demarcated opaci-
ties with clear, distinct borders with the adjacent enamel.
The opacities range from white to yellow/brown in appear-
ance, and in lesions with a severe mineral deficit, rapid pro-
gression to posteruptive enamel breakdown can occur [5].

Incisal enamel defects are frequently quite extensive and
most common on the buccal surfaces of the teeth, giving
rise to more esthetic concerns [6]. Several techniques have
been proposed to improve the appearance of MIH spot
lesions. The common treatment strategy comprises restorative
procedures, improvement of remineralization using CCP-
ACP-containing or fluoride-containing products, microabra-
sion, and bleaching technique laminate veneer restoration.
Recently, a resin infiltration technique was introduced with
the development of highly flowable resin material [7].

This paper is aimed at describing and illustrating the aes-
thetic management of white opacities caused by MIH using a
resin infiltration technique.

2. Case Presentation

A 29-year-old woman was referred to the Department of
Dental Medicine of Hospital of Charles Nicolle, Tunis, with
the chief complaint of restoring her smile before her wedding
soon. The anamnesis did not specify any systemic illnesses of
the patient. Intraoral examination revealed white spots in the
upper bilateral central and lateral incisors. The spots were
easily noticeable in the frontal view of the anterior teeth:
big chalky white spots on tooth number 21 and 11 and two
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less pronounced spots on tooth 12 and 22. The spots were
well limited, with distinct borders from the adjacent enamel
(Figures 1(a) and 1(b)). The periodontal status of the
patient was healthy and free from visible plaque, and the
radiographic examination revealed no abnormalities of the
supporting tissues. After the clinical and radiographic exam-
ination, the occurrence of hypomineralization of the upper
first molars characterizing MIH confirmed the diagnosis.
The erosion infiltration technique, a minimally invasive
approach of management of enamel white spots, was pro-
posed and discussed with the consent of the patient. The
patient was informed of the infiltration technique’s unpre-
dictability, and those possible outcomes ranged from com-
plete disappearance of the lesion to a partial aesthetic
improvement. Under her agreement, a decision was made to
perform the resin infiltration technique with Icon® (DMG,
Hamburg, Germany) on the teeth. Teeth were cleaned with a
prophylactic paste at the beginning of the procedure. A rubber
dam was applied, and the lesion was locally isolated using a
light-cured resin barrier (OpalDam™ Green Ultradent®) to
ensure a more focalized treatment throughout the different
steps of the process (Figure 1(c)). The resin infiltration tech-
nique was performed according to the manufacturer’s
instructions on the upper central and lateral incisors. The
enamel surface layer was eroded by the application of 15%
hydrochloric acid gel (Icon-Etch, DMG, Hamburg, Ger-
many) for two minutes (Figure 1(d)). To achieve a homoge-
neous etching pattern, the manufacturer’s recommendation
to stir the gel from time to time, during application, using
the smooth surface tips included in the respective product
kit was followed. The etching procedure serves to remove
superficial discolorations and the higher mineralized surface
layer and expose the lesion body. Then, the acid gel was evac-
uated with a surgical aspirator. Teeth were rinsed for 30 sec-
onds using a water spray, and the enamel surfaces were dried.
At this time, the lesions were assessed for color modification;
no visual color change was obtained. So, the etchant was
applied again and reactivated for additional two minutes,
until some color alteration could be observed at the wet
eroded surface.

Next, the surfaces were air-dried, and ethanol (99%;
Icon-Dry, DMG) was applied for 30 seconds to maximize
the water removal inside the lesions (Figure 1(e)). To boost
water removal, this step should be repeated at least once.
The lesions were air-dried again, and the whitish appear-
ance of enamel lesions was more pronounced (Figures 1(f)
and 1(g)).

The resin infiltrant (Icon®) was then applied on the
lesion surface, and it was allowed to penetrate for three
minutes (Figure 1(h)). Excess resin was removed using a
blow of air, and light-curing was performed for 40 seconds.
The primary result was controlled, and the Icon infiltrant
was applied again and allowed to set for one min and then
light-cured for 40 s. Finally, the rubber dam was removed.
The surfaces were polished using fine-grained abrasive flex-
ible discs, silicone polishers, and finishing strips, depending
on the treated area. An immediate esthetic improvement,
with total color masking, was observed after treatment
(Figure 1(i)).

3. Discussion

Enamel developmental defects are caused by various etiolog-
ical factors, such as amelogenesis imperfecta, fluorosis,
trauma hypomineralization, and molar-incisor hypominera-
lization (MIH). MIH is a qualitative defect of the enamel,
characterized by the hypomineralization of one to four per-
manent first molars, frequently associated with affected inci-
sors. It is also called as hypomineralized permanent first
molars (PFMs), idiopathic enamel hypomineralization, non-
fluoride hypomineralization, and dysmineralized PFMs [8,
9]. MIH prevalence varied from 3.6% to 37.5% among studies
[10]. MIH can sometimes present with opacities in the upper
and lower incisors. The characteristic feature of MIH is the
clear demarcation between the affected and sound enamels
[9]. The incisor defects are usually without loss of enamel
substance and are generally less serious than those seen in
molars due to the absence of chewing forces [11]. The risk
of defects to the upper incisors appears to increase with an
increasing number of affected FPMs. Enamel opacities asso-
ciated with MIH can be problematic for the patients with
much esthetic concern. Several techniques have been pro-
posed to improve the appearance of these spots [6]. The
described case showed an immediate improvement following
the application of the low-viscosity resin, which could be an
aesthetic alternative to masking the white opacities caused
by molar-incisor hypomineralization [12].

Resin enamel infiltration is described as a microinvasive
technology that fills, reinforces, and stabilizes demineralized
enamel without drilling or sacrificing healthy tooth structure.
This mini-invasive technique can be used to treat smooth
surface and proximal carious lesions up to the first third of
dentin (D-1) [13]. The procedure for resin infiltration is
fairly simple. As the mineralized surface layer of the affected
enamel impedes resin from penetrating into the lesion, this
layer should be removed using hydrochloric acid gel (15%)
which has been demonstrated to be superior to 37% phos-
phoric acid gel in removing the surface layer of natural
enamel lesions when applied for 120 seconds. Its penetration
depth etching is more than twice (58μm) that of phosphoric
acid, enabling penetration into the deepest part of the lesion
and eliminating the decalcified areas. The lesion was then
desiccated with 99% ethanol (Icon-Dry) to facilitate the dry-
ing process. Icon® works on the principle of infiltration and
requires a very dry field. Apart from keeping the environ-
ment moisture-free, additional steps must be taken to dry
the lesion. This is accomplished by treating the lesion area
with alcohol, which evaporates the water within the porosi-
ties that could inhibit the process of infiltration [11, 13, 14].

The last step involved the infiltration of the resin and its
light-curing for three minutes. The principle of resin infiltra-
tion is to perfuse the porous enamel with resin by capillary
action, thereby arresting lesion progression by occluding
the microporosities that provide diffusion pathways for the
acids and dissolved materials. A positive side effect of resin
infiltration is that enamel lesions lose their whitish appear-
ance when these microporosities are filled with the resin.
The principle of masking enamel lesions by resin infiltration
is based on changes in light scattering within the lesions.
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Once infiltrated, white spot lesions take on the appearance of
the surrounding healthy enamel [11, 15, 16]. In this case
report, the resin infiltration technique was applied to the
maxillary central and lateral incisors giving an aesthetically
satisfactory result, in accordance with the finding of previous
studies [8].

Biologically, the resin infiltration technique is a therapeu-
tic of choice to aesthetically manage MIH white enamel
spots. In addition to masking enamel opacities, resin infiltra-
tion increases the enamel surface hardness improving the
mechanical properties of such lesions [17, 18]. Even though
the resin infiltration technique is a noninvasive aesthetic
treatment, preserving tooth structure, it still has some limita-

tions such as inefficient isolation, incomplete resin polymer-
ization, and the depth of the lesion that may affect the success
of the treatment [16, 18]. Furthermore, organic materials,
such as biofilm remnants, carbohydrates, lipids, and proteins,
attached to the inner enamel surfaces, could possibly occlude
the (underlying) pores in lesions, leading to an incomplete
resin penetration of the porous structures and limiting the
procedure results.

4. Conclusion

White spots caused by molar-incisor hypomineralization
could be eradicated using a minimally invasive technique

(a) (b)

(c) (d)

(e) (f)

(g) (h)

(i)

Figure 1: (a)White spot lesion related to molar-incisor hypomineralization. (b) Evaluation of the depth of the lesion under transillumination.
(c) Isolation with a rubber dam. (d) Application of the acid gel (120 s) and washing with water spray. (e) Application of an ethanol drier. (f)
The appearance of enamel surfaces after ethanol application. (g) Second application of an ethanol drier. (h) Application of a low-viscosity
resin infiltration and polymerization. (i) Immediately final result.
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which shifts to enamel removal procedures. The patient’s
motivation would probably play a major role in the success
of this approach. This technique is considered to be a micro-
invasive procedure and might bridge the gap between nonin-
vasive and minimally invasive treatments.

Data Availability

Data are available from the corresponding author upon
request.
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