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Aim and Objective: The purpose of present case series is to illustrate
treatment procedure of discoloration due to dental fluorosis based on
severity index.

Background: Dental fluorosis is the appearance of faint white lines or
streaks on the teeth that occurs when younger children consume too

Dental  Fluorosis,  Microabrasion, much fluoride, from any source, over long periods when teeth are under

Veneers developing stage. It affects the esthetic and also the confidence of the
affected person. The esthetic improvement can have great effect on
patient confidence and oral health and may be sought for various
reasons like discoloration, shape and size of teeth. Tooth whitening is a
major concern among general young population to approach dental
surgeon. Various treatment options given in the literature to treat dental
fluorosis include bleaching, microabrasion, composite restoration and
porcelain veneers.
Case description: In this case series, mild to moderate fluorosis was
treated by use of minimal invasive procedure of microabrasion and
ceramic veneers were used to treat moderate to severe fluorosis.
Conclusion: Among different treatment modalities present, the
selection of appropriate treatment improves the prognosis of treatment.
Clinical significance: The treatment approach in dental fluorosis varies
based on its severity therefore, it is essential to analyze the fluorosis
index before treating the patient with a complaint of tooth discoloration
to achieve best prognosis.
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Introduction:-

Discoloration of anterior teeth is one of the reasons of low self esteem among teenage and adult population. There
may be various reasons for discoloration depending upon source extrinsic or intrinsic. Extrinsic stain may be
acquired due to plaque, chromological bacteria, medication like iron tablet and dietary origin and possible reason for
intrinsic stain include amelogenesis imperfecta, dental fluorosis, tetracycline stain and systemic disease.* Severity of
discoloration depends upon etiology and stage of tooth development at which it occurred. Dental fluorosis is hypo-
mineralisation of enamel due to excess intake of fluoride during tooth development.? Severity of discoloration may
range from localized defect on a small aspect of one tooth to the generalized discoloration of several teeth. There are
various treatment options available to treat dental fluorosis which involves minimal invasive approach like
bleaching, microabrasion, composite resin, and indirect restoration like laminate and veneers and crowns.?

Bleaching is a noninvasive procedure which involves use of chemical like hydrogen peroxide or carbamide
peroxide. Macroabrasion involves use of fine diamond or carbide finishing bur to remove roughness and
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discoloration of hypo-mieralized layer of outer enamel. Procedure of microabrasion involves use of 18% sodium-
hypochlorite and abrasive mixture to remove hypo-mineralized enamel surface and remove roughness of outer
enamel layer. Indirect restorations are the best suited treatment modalities for generalized pitted brown and yellow
stain which do not provide appreciable result with minimal invasive procedure.*® Therefore, in this case series, mild
to moderate dental fluorosis was treated with microabrasion technique using commercially available microabrasion
kit Opalustre (Ultradent Products, Inc), chemical and mechanical abrasion slurry containing 6.6% HCI and silicon
carbide microparticles in water-soluble paste. The severe form was treated using ceramic veneers. For treating mild
cases of fluorosis, bleaching and microabrasion have been recommended; however, in moderate to severe cases,
bleaching and microabrasion are either ineffective or may lead to only temporary improvement , while composite
restorations are prone to discoloration and chipping or debonding. Ceramic veneers are the restoration of choice for
moderate to severe cases of fluorosis given their color stability, wear resistance, and biocompatibility.®

Case Series

Case 1

A 21-year-old male patient reported in our department of Prosthodontics with chief complaint of discoloured upper
front teeth. There was no significant associated sign and symptoms, and the past medical history was not significant.
On clinical examination, all teeth in maxillary and mandibular arch presented with intrinsic brown stains on the
facial surfaces. Dental fluorosis was diagnosed as an etiological factor. According to Dean’s fluorosis index, it was
categorized as mild to moderately severe grade of fluorosis as shown in Figure 1A. Various treatment options
explained to the patient and patient had decided to go for microabrasion procedure for the treatment of fluorosis. In
maxillary arch, 11 and 21 were endodontically treated and more discolored that were restored first before proceeding
to microabrasion procedure. 11 and 21 were prepared for Zirconia crown using putty index, made to guide adequate
reduction and double retraction cord technique was used for impression making using polyvinyl siloxane and
provisional crowns were given using self-cured bisacrylate composite (3M ESPE™Protemp) shown in Figure 1
B,C,D. After that microabrasion procedure was started using Opalustre kit and GC tooth mousse (Figure 2A,B).
Rubber dam with interproximal wedjets were applied for isolation of teeth and gingival barrier (Opal dam green
resin barrier) was applied to protect soft tissues from strong acid (Figure 3A,B). During the microabrasion treatment,
the patient’s, clinician’s and assistant’s eyes were protected with protective glasses. Initially, slight trimming with
the fine diamond bur was done on the affected area in order to reduce the time needed for the microabrasion as well
as the amount of microabrasive material used. After that 1-2 mm thick layer of microabrasion paste Opalustre (6.6%
HCI and Silicon carbide microparticles) was applied on the affected teeth (maxillary front 10 teeth, second premolar
to second premolar) (Figure 3A,B). A rubber cuff was attached to contra angled handpiece and tooth surface was
microabraded with slight pressure for 60-120 seconds (Figure 3C). Small drop of water was added to moisten the
surface whenever required. Several applications may be necessary depending upon severity of the fluorosis. Here in
this case, Opalustre was applied 2 to 3 times in a single session, abundant rinsing with water was done after each
application for an optical evaluation, before proceeding to the next application. There was some reduction in the
staining after the end of one session and the esthetic improvement was visualized on the wet surface. After polishing
the region with Mousse tooth paste (Fluoride paste) at slow speed, a neutral 2% sodium fluoride varnish
(Fluorprotector) was applied for one minute and isolated for 4 minute in order to enhance remineralization. The
patient was instructed not to rinse for one hour. Same procedure was repeated once again after 1 week. After
completition of fluorosis treatment, final Zirconia crown with layered porcelain were cemented in 11 and 21 for best
esthetic result (Figure 3D). For above case, the microabrasion treatment followed by subsequent remineralization
gave good and satisfactory results. At the maintenance appointments, after one and three months, it was observed
that the shiny aspect and the surface smoothness were maintained and that there was no post-operative sensitivity on
teeth that had been treated with microabrasion.

Case 2

A 22-year-old female patient reported in our department with chief complaint of brown-yellowish discoloration in
upper front teeth. On clinical examination, moderate to severely grade fluorosis was observed according to Dean’s
fluorosis index (Figure 4A). For more stable and effective result, ceramic veneers were planned as treatment
modality for this case. The procedure was explained to the patient and an informed consent was taken. Only
maxillary right and left central and lateral incisors were prepared for veneers that were visible on smile (Figure 4B).
After that impression was made for fabrication of veneers followed by temporization. After try-in of ceramic veneer
for marginal fit and esthetics, final prosthesis was bonded using resin cement. Patient was satisfied with the final
esthetic outcome (Figure 5A,B). No sensitivity or no any other problem was reported in 6 months follow —up.
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Discussion:-

The cause of discoloration should find out first to outline treatment plan. The treatment approach in dental fluorosis
varies based on its severity therefore, it is essential to analyze the fluorosis index before treating the patient with a
complaint of tooth discoloration to determine the most effective approach.’Dental fluorosis is one of the major
causes of tooth discoloration in country like India where fluorosis is endemic. In India, fluorosis is more prevalent in
state like Andhra Pradesh, Punjab, Haryana and Uttar Pradesh due to presence of excess fluoride in water.?
Therefore, our initial focus should be on the prevention of dental fluorosis. Among various treatment modalities to
treat discoloration, bleaching is very popular among public and dental surgeons that involve primarily hydrogen
peroxide or one of its precursors, notably carbamide peroxide. Bleaching agents can be applied externally to the
teeth also known as vital bleaching, or internally within the pulp chamber known as non-vital bleaching.’Both
techniques aim to bleach the chromogens within the dentine, thereby changing the body color of the teeth. Local
side effects of bleaching include tooth sensitivity, effect on restorative material, mucosal irritation, effect on dental
hard tissue.* However, yellow brown stains of dental fluorosis show very often little effect of bleaching in
comparison to microabrasion or macroabrasion depending upon severity of discoloration and roughness cause by
dental fluorosis.*® Enamel microabrasion is a minimal abrasive technique that involves only superficial enamel to
improve discoloration. This technique leads to loss of outer layer of enamel of around 25- 200 um depending on the
number of applications and acids concentration.*

In the above case 1, microabrasion was procedure of choice. After
using the proper technique protocol, the tooth colouration was improved and a shiny surface was appeared because
during the procedure, the demineralised layer was completely removed. The rotary procedure allows the material to
simultaneously abrade and erode the enamel surface, so removes the stain mechanochemically.*?In case 2, ceramic
veneers were provided to treat fluorosis as patient was more concerned with the esthetic result. It was planned here
as microabrasion may not be much effective due to the severity index of fluorosis. Here, in both cases, none of the
patients reported sensitivity in their teeth at any point of time and were satisfied with the treatment outcome. The
durability and clinical success of ceramic veneers have been widely investigated in the literature. It has been
reported that ceramic veneers provide durable and successful restoration with an estimated survival probability of
93.5% over 10 years.”**® In a case study done by Budhwar et al., zirconia crown was given to the patient with
moderate fluorosis as it offers a good esthetic result with minimum tooth preparation. Besides that it offers good
strength, durability and long lasting effect. Currently, quantitative light-induced fluorescence has been introduced
which able to quantify the enamel loss and helps in the diagnosis of dental fluorosis.*® Based on one systematic
review, resin infiltration with increased infiltration time is the best treatment approach in treating dental fluorosis.*’

Figures

Fig. 1:-Case 1 (A) Dental Fluorosis with endontically treated 11 and 21 (B) Double retraction cord was placed after
tooth preparation in 11 and 21 region(C) One-step impression making done using Addition silicone (polyvinyl
siloxane)(D) Immediate temporization using self-cured bisacrylate composite (3M ESPE™ Protemp).
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Fig. 2 (A):- “Opalustre Kit” (Opal dam green resin barrier with tip, 1.2 ml Opalustre syringe with white mac tip and
finishing Opal cups having latch-type bristles) (B) GC tooth mousse for polishing.

Fig. 3:- Sequence of microabrasion technique (A) Gingival barrier was applied using Opal dam green resin barrier

(B) Rubber dam placed for isolation and mild enamel microabrasion using rotary diamond bur (C) Opalustre slurry

applied over tooth surfaces to be treated (D) Final view after completion of microabrasion and Zirconia crown with
layered porcelain in 11 and 21 region.
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Fig. 4:- Case 2 with moderate to severe grade fluorosis (A) Brown-yellowish discoloration of upper front teeth (B)
Upper four anteriors prepared for veneers.
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Fig.5:- (A) Impression with Addition silicone (polyvinyl siloxane) (B) Final view of resin bonded ceramic veneers.

Conclusion:-

The microabrasion technique is non-invasive conservative method to treat mild to moderate fluorosis but will not be
so effective in severe form. Therefore, as a clinician we should analyze first before selecting any particular treatment
modality to treat fluorosis depending upon severity index. This should be done in order to save the patient as well as
operator time by selecting proper mode of treatment and to achieve stable and satisfactory results.
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