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Case Report

Minimalistic Intervention of White Spot Lesions
and Dental Fluorosis with Resin Infiltration

Technigque- A Report of Two Cases
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ABSTRACT

The advances in scientific developments in dentistry have led to the emergence of innovative technologies for early diagnosis,
prevention, interception and therapeutic strategies for the preservation of tooth structure loss due to carious destruction or tooth
decay arresting the carious lesions in order to preserve the tooth structure loss. Minimal intervention techniques to replace, repair,
and remove as little tissue as possible is gaining significant importance over traditional techniques, as the emphasis is given on
the preservation of the original tooth structure. White spot lesions are a form of enamel demineralisation which usually occurs due
to dental fluorosis or postorthodontic treatment, compromising the aesthetics and self-esteem of the patient. The resin infiltration
technique is a reliable treatment option advocated for the treatment of white spot lesions and non cavitated carious lesions. It is a
microinvasive intervention performed without drilling or sacrificing the healthy tooth structure aiming at reinforcing the demineralised
enamel by filling with visible light curing resin. The rationale for the use of resin infiltration is to allow the light-activated resin to
permeate into the enamel porosities by virtue of capillary action, into the treated surface of the tooth. The infiltrated resin occludes
the enamel microporosities and prevents the lesion progression further as it blocks the various pathways of ingress created by the
acid penetration and dissolved materials in the enamel matrix. The first case presentation highlights the successful management of
white spots visible in the maxillary anterior region of a 25-year-old female patient. The second case represents the use of the resin
infiltration technique to treat and eliminate yellow-brownish stains in the maxillary anterior teeth of a 23-year-old female patient.
Both the patients expressed concerns about the non uniform colour and appearance of their teeth and wanted solutions to rectify
the same, without any drilling or removal of the tooth surface. This article highlights the concept of resin infiltration as a minimally
invasive treatment option for the management of white spot lesions as a viable solution to suit patient specific needs.

CASE REPORT

Case 1

A 25-year-old female presented to the Outpatient Department of
Conservative and Endodontic Dentistry, with a primary complaint of
opaque dull white spots on the front surfaces of her upper teeth
giving an unpleasant appearance due to its non uniform colour and
shade. The patient noticed white spots on teeth 7-8 years after
completion of orthodontic treatment. On oral examination, white
spot lesions extending from the upper right canine to the upper left
canine on the incisal edge of labial surfaces of the teeth were noted
as seen in [Table/Fig-1a]. The diagnosis was confirmed by visual
examination on drying the tooth surface. The patient gave a previous
history of orthodontic treatment which may have contributed to
the diagnosis. Various microinvasive treatment options such as
vital bleaching, macroabrasion, microabrasion, resin infiltration and
remineralisation strategies were outlined to the patient along with
the merits and demerits of each technique. The patient opted for the
resin infiltration technique due to the advantages of the technique.
Written consent was obtained from the patient before the initiation of
the clinical procedure.

The treatment plan and sequence of the resin infiltration for 13 to
23 are described as follows [Table/Fig-1a-i]: Isolation of the teeth
were achieved by placement of a rubber dam (HYGENIC® Dental
Dam Coltene Whaledent Private Limited Maharashtra, India) to
displace the soft tissues and ensure a safe dry operating field. A
non fluoridated prophylaxis paste (Mira—Clin P, Prophy Paste, Hager
and Werken, Germany) was used to polish the surfaces of the teeth
prior to the application of the etchant. The labial surface of the teeth
were treated with Icon etch gel (DMG Chemisch-Pharmazeutische
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Fabrik GmbH, Hamburg | Germany) which constitutes 15% of
hydrochloric acid. The gel was subsequently agitated gently for
two minutes using a microbrush to achieve a homogenous etching
pattern. The gel was completely rinsed away with water spray for
30 second and the etched surface was examined. The superficial
stains and discolourations were eliminated by the etching process.
In addition, the procedure of etching helps in the superficial removal
of the highly mineralised enamel surface which may allow a better
diffusion of the resin infiltrant. Residual water retained within the
body of the lesion was dehydrated by application of the Icon-
Dry (DMG Chemisch-Pharmazeutische Fabrik GmbH, Hamburg |
Germany) which constitutes 100% ethanol for 30 seconds followed
by air drying [1]. After air drying, the opacity of enamel lesions were
more pronounced. The freshly etched tooth surface is now ready for
treatment with the resin infiltrant which composes of tetraethylene
glycol dimethacrylate as its primary constituent. With the aid of a
microbrush, the Icon resin was placed on the surfaces of the etched
and dried teeth for five minutes in order to facilitate penetration of
the infiltrant into the porous tooth substrate. Excess resin was gently
removed using a small bud of cotton and the resin was light activated
for a duration of 40 seconds. A dental floss was diligently used to
eliminate the excess resin that seeped into the interproximal spaces.
To ensure proper blockage of the porosities of the enamel the resin
infiltrant can be reapplied and cured. Finally, polishing disks and
rubber cups (Shofu polishing kit, SHOFUDENTALGmMbh, Germany)
were used to eliminate surface irregularities and roughness to impart
a smooth texture which would prevent the adherence of food stains
and avoid discolourations of the treated teeth. After the procedure,
the patient was asked to avoid eating any stainable food items for
24 hours as part of post-treatment instructions. An improvement in
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the aesthetic appearance was achieved by homogenous masking
of the white spot lesions. Patient was recalled after one month
to assess the treatment outcome. On clinical examination, it was
observed that the resin infiltrated surfaces of the teeth showed
uniform shade of colour and harmonisation with the surrounding
enamel. The optical properties as well as the aesthetic camouflage
effects were not altered significantly. In addition, no progression of
the early carious lesion was evident, plaque accumulation or surface
roughness was noted. Follow-up was carried out for 24 months
[Table/Fig-1i]. On recall after two years, the patient presented with a

clinically favourable outcome.
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[Table/Fig-1]: a) Preoperative, white spot lesion extending from 13 to 23 on the
incisal edges of the labial surfaces of the teeth; b) Polishing with prophylaxis paste;
c) Application of etchant; d) Application of icon dry; €) Application of resin infiltrant;
f) Curing of infiltrant; g) Finishing and polishing; h) Immediate postoperative image;
i) Follow-up.

Case 2

A 23-year-old female intern at the institution, was anxious about
her appearance due to the presence of yellow-brownish stains in
the maxillary front teeth region, since 14 years of age. The patient
gave no relevant medical history. No other contributing history
of sensitivity was noted. On oral examination, mild to moderate
enamel fluorosis extending from 12 to 22 as seen in the [Table/
Fig-2a] [2]. On obtaining the patients’ acceptance and consent
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the treatment plan was finalised to incorporate resin infiltration
therapy for the management of the discoloured teeth. Similar to
case 1, clinical procedures i.e, etching, bonding and application of
infiltrant, finishing and polishing were carried out [Table/Fig-2b-g].
Post-treatment instructions were given. The patient was recalled
after one month. Clinical examination showed no discolourations
suggestive of colour stability, no plaque accumulation, and no
surface roughness on the surfaces of the treated teeth.

The case follow-up was performed for 24 months [Table/Fig-2h].

The two-year recall visit showed no adverse events suggesting a

favourable clinical outcome.
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[Table/Fig-2]: a) Preoperative; b) Polishing with prophylaxis paste; ¢) Application
of etchant; d) Application of icon dry; e) Application of resin infiltrant; f) Curing of
infiltrant; g) Finishing and polishing; h) post-operative image.

DISCUSSION

Various evidence-based literature reviews have shown the occurrence
of white spot lesion from 23-95% which depends upon the method
of analysis of data used [3-6]. Various authors have shown in their
investigations that the frequency of occurrence of white spot lesion
ranges from 72.3-84% and the extent of colour variations from mild
to moderate to opaque increased by 0.125-0.200 during and after
the orthodontic intervention [5,7-9]. Certain authors suggest a greater
increase in the severity of enamel opacities in male patients over the
females, however researchers have identified other risk factors such
as poor oral hygiene, exceeded duration of orthodontic time, pre-
existing developmental enamel defects contributing to an increase
in the prevalence of white spot lesion [4,8,9]. The ultimate goal in
managing a discoloured tooth is to achieve an aesthetically pleasing
outcome as minimally invasive as feasible [10]. Common methods for
enhancing the colour and aesthetic stability of white opaque lesions
are remineralisation regimens, microabrasion and tooth bleaching [11].
Remineralisation can be considered the first treatment approach to
correct a white spot lesion. Remineralisation can be considered as
the first treatment approach to correct a white spot lesion. An early
caries lesion can partially heal as a result of the incorporation of various
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remineralising agents, which will arrest the further progression of the
lesion [12]. Willmote D, concluded the use of fluoridated intraoral
agents after the orthodontic treatment helped in reducing the size of
white spot lesion to nearly 50% of its original lesion size. They also
observed a gradual reduction in the lesion size to one-third after a
duration of three months and a further reduction to half after 26 weeks.
They concluded that lesion remineralisation occurs gradually over
a period of time and the mineralisation of the subsurface defects is
slowly achieved [12].

Microabrasion was considered to be the other viable conservative
and effective treatment approach [13]. But it results in loss of enamel
surface as reported by Tong LS et al., that about 360 um of enamel
was eroded with enamel microabrasion [14].

The alternative approach to treat such cases was Resin Infiltration (RI)
technique which is a microinvasive method. This ultraconservative
restorative approach improves the appearance of the teeth without
much loss of healthy tissue. There is also no need to drill into the
enamel surface or alter its morphology with a cutting bur. With
this technique, due to the use of a chemical agent, only 30-40 pm
enamel was eroded as reported by Meyer-Lueckel H et al., [15]. The
RI technique is a minimal invasive aesthetic treatment used to mask
the unesthetic spots in which microporosities in the lesion body were
occluded by low viscosity light curing resin.

Meyer-Lueckel H et al.,, have reported that composite matrix
material strengthened with increased content of Triethylene Glycol
Dimethacrylate (TEGDMA) shows superior arrest of the development
of the white spot defect when compared to Bisphenol A-Glycidyl
Methacrylate (Bis-GMA) incorporated resin matrix material [15].
This is because of the better penetrating capabilities of TEGDMA
after the application of ethanol. They have also reported that 15%
hydrochloric acid gel has a better erosion of surface when compared
to 37% phosphoric acid gel [16].

The two main objectives of this technique include- first is to arrest
the progression of the lesion by occluding the porosities which serve
as dispersion routes for different acids and minerals and this also
prevents any further entry of bacterial invasion [16,17]. Second,
it aids in concealing the lesion. The principle involved in masking
the lesion depends on the difference in the reflection properties of
the light when scattered inside the lesion, enamel has a refractive
index of 1.62 but in presence of lesions, the pores are filled with air
or water which have a refractive index of 1.0 and 1.33 respectively.
The lesions that have been treated with resin have microporosities
that have a refractive index of 1.46. As a result, there is a negligible
variation between the refractive indices of enamel and resin
infiltrated white spots making them less opaque in appearance.
Therefore, variation in the refractive index of the surrounding enamel
to that of the resin infiltrated lesion is negligible and this helps in
masking the lesion [18-20]. Moreover, this technique blocks the
lesion porosities mainly within its core with minimal effect on its
superficial surface [20]. According to Robinson C and Hallsworth
AS, the RI had occupied around 60+10% of the lesion’s size and
volume [21]. Kielbassa AM and Gernhardt CR, claim that the Icon
infiltrates more than 100 pm deep producing resin infiltrated areas
within the lesion [22].

Experimental in vitro research showed that Rl increased lesion
surface microhardness and resistance to further demineralisation
[23]. Arslan S and Kaplan MH, conducted a study to analyse the
impact of Rl on the proximal smooth surface defects and concluded
that using the RI technique for these defects is effective in reducing
lesion progression [24].

Lee J et al., conducted a study on evaluation of stain penetration by
beverages in demineralised enamel treated with Rl and concluded
that the stain penetration depth into artificially-induced carious
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lesions infiltrated with Icon were lower than in demineralised yet
untreated lesions [25].

In a study undertaken by Auschill TM et al., the aesthetic improvement
of mild to moderate fluorosis using RI technique with a six months
follow-up period was analysed. They concluded that Rl is a more
compliable treatment option compared to destructive, traditional
methods. To ascertain the efficacy of this method further clinical
studies with a long duration of follow-up are required [26]. Cazzolla
AP et al., have evaluated the effectiveness of icon infiltration resin in
treating postorthodontic white WSLs and concluded that the effects
were aesthetically satisfactory over a time frame of three months,
six months, one year and upto four years [27].

Results of the case reports discussed here showed favourable clinal
follow-up periods of two years. Both the patients treated with Rl
technique, presented with aesthetically positive results, satisfactory
clinical outcomes and they are still under periodic observation
and recall.

Though, the RI technique is a minimally invasive treatment option
for treating white spot lesions, it has certain drawbacks such as the
depth of penetration of resin and availability of the resin in a single
shade [28,29]. But as suggested by Mabrouk R et al., opaque spots
resemble the intact tooth structure around them following icon
penetration improving the aesthetic appearance [28]. Kugel GG et
al., advocated that resin penetration has a chameleon effect when
treated with resin infiltration therapy making the white spots lose
their cloudy appearance and camouflage naturally with the enamel
and hence may not require shade matching [29].

Clinical success is directly related to diagnosis, intervention and
accurate management. Therefore, caution should be taken for
proper diagnosis and case selection. Rl being minimally invasive
can serve as an intermediate long-term treatment modality between
preventive and restorative therapy. The RI technique have many
advantages like conservation and maintenance of sound hard tooth
substance, inhibition of lesion progression, mechanical stabilisation
of demineralised enamel, permanent seal of micropores, and deeply
demineralised areas, and high patient acceptance [25].

CONCLUSION(S)

The two original case reports have a favourable follow-up period
and demonstrated that the resin infiltration technique servers as
an ultraconservative viable treatment modality to treat unaesthetic
spots on teeth and is a great boon to aesthetic dentistry. However,
further long-term clinical trials are needed to confirm the efficacy of
this technique.
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