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ABSTRACT

Dental fluorosis, a condition caused by excessive fluoride intake during enamel formation, can significantly affect patients’ qual-

ity of life due to aesthetic concerns. Depending on severity, treatment options range from bleaching or resin infiltration to more

invasive techniques like veneers or crowns. In this article, a young patient with severe dental fluorosis underwent a stepwise,

personalized and minimally invasive treatment including bleaching, micro- and macro-abrasion, resin infiltration, composite

resin layering and composite resin injection. The results highlight the positive impact on the patient's quality of life, as evidenced
by the reduction in the Oral Health Impact Profile 14 (OHIP-14) score from 23 to 0, and the effectiveness of these conservative
techniques in achieving satisfactory aesthetic outcomes. This case report highlights that minimally invasive approaches can

effectively restore dental aesthetics in severe fluorosis cases, significantly enhancing patients’ quality of life—including psycho-

logical and social well-being—while preserving tooth structure.

1 | Introduction

The aesthetic appeal of a smile is paramount in contemporary
society, significantly influencing personal, social, and profes-
sional interactions. Anomalies in dental appearance, such as
dental fluorosis, can result in profound psychosocial distress.
The perception of dental aesthetics is closely tied to self-esteem
and social confidence, impacting individuals' overall quality
of life. Studies have shown that individuals with dental im-
perfections often experience anxiety, social withdrawal, and
diminished self-confidence, underscoring the critical need for
effective cosmetic dental interventions [1, 2].

Dental fluorosis is a disorder characterized by the hypomineral-
ization of enamel due to excessive fluoride intake during tooth
development. Depending on the degree of severity, fluorosis

manifests as white and/or brown stains, and in severe cases,
pitting of the enamel surface [3]. The prevalence of dental flu-
orosis varies globally, with higher rates in regions with high
natural fluoride levels in drinking water or in populations with
improper use of fluoride-containing products [4]. This condi-
tion not only compromises dental aesthetics but also adversely
affects the quality of life, leading to psychological and social
challenges [5, 6].

The impact of dental fluorosis on quality of life has been well
documented. Affected individuals often report embarrassment,
reluctance to smile, and reduced social engagement [7]. These
psychological effects highlight the necessity for effective thera-
peuticstrategies to restore dental aesthetics and improve patients’
well-being. Current treatment options for dental fluorosis range
from conservative approaches to more invasive procedures, like
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Summary

« This case report underscores the relevance of mini-
mally invasive techniques in managing severe dental
fluorosis, offering a balance between aesthetic im-
provement and preservation of tooth structure.

« The significant enhancement in the patient's quality
of life demonstrates the potential of these approaches
to address both clinical and psychosocial challenges,
providing cost-effective and durable solutions tailored
to individual needs.

veneers and crowns [8]. The concept of the therapeutic gradient
is essential in this context, advocating for the least invasive pro-
cedures that achieve the desired aesthetic outcomes.

Minimally invasive techniques, such as bleaching, microabra-
sion, and resin infiltration, have gained popularity in the man-
agement of dental fluorosis due to their ability to conserve tooth
structure while providing excellent aesthetic results [9, 10]. In
parallel, the composite injection technique has been presented
as a relevant minimally invasive strategy that allows for aes-
thetic, functional, predictable, and cost-effective outcomes [11].
In the most severe cases, the combination of these strategies
could be a relevant approach to effectively mask discolorations,
improve enamel appearance with minimal tooth preparation,
and thus significantly improve patients' quality of life.

This clinical case report presents the management of a young
patient with severe dental fluorosis using minimally invasive
restorative techniques. This case underscores the efficacy of
minimally invasive approaches in managing dental fluorosis
and highlights their positive impact on the patient's psychoso-
cial well-being.

2 | Case History/Examination

An 18-year-old female patient was referred to the Department
of Dental Medicine at the University Hospital of Bordeaux
(France) for aesthetic management of her brownish dyschro-
mia, affecting her appearance and smile (Figure 1). The patient
had grown up in an endemic fluorosis area in Senegal, where
many residents exhibited similar dental anomalies. Clinical ex-
amination revealed brownish-orange and chalky white lesions
with associated enamel defects, particularly in the maxillary
anterior region. The patient had good oral hygiene and a healthy
periodontium.

3 | Methods (Differential Diagnosis, Investigations
and Treatment)

Based on the Tooth Surface Index of Fluorosis (TSIF) score,
a diagnosis of severe fluorosis (Type 7) was established [12].
Additionally, an amelo-dentinal fracture of the distal angle, re-
sulting from previous trauma, was noted.

To assess the Oral-Health-Related Quality of Life (OHRQoL),
the Oral Health Impact Profile-14 (OHIP-14) was employed

[13]. The OHIP-14 questionnaire addresses 14 items across 7 do-
mains: functional limitations, physical disability, psychological
disability, physical pain, psychological discomfort, social dis-
ability, and handicap, each rated on a 5-point scale (0: never, 4:
very often). Scores range from 0 to 56 (0 to 8 per domain), with
higher scores indicating greater discomfort. Data were collected
before treatment, 2weeks after treatment, and 6 months post-
treatment, as the OHIP-14 is recognized in the literature as good
clinical practice for patients' follow-up.

The treatment plan was thoughtfully devised in a collegial and
multidisciplinary manner, considering the patient's age, aesthetic
expectations, treatment duration, and socio-economic status. A
minimally invasive approach was chosen, integrating an injected
resin composite technique to offer biological, aesthetic, durable,
and cost-effective benefits. Informed consent was obtained before
starting treatment, and the initial OHIP-14 score was 23.

Maxillary and mandibular impressions were taken to fabri-
cate custom thermoformed trays for external bleaching. Before
bleaching, microabrasion was performed using Opalustre
(Ultradent Products Inc), a microabrasive compound (6.6% hy-
drochloric acid with silicon carbide particles), under rubber dam
isolation to enhance the effect of the whitening agent (Figure 2).
The compound was applied to teeth (15-25 and 35-45) and pol-
ishing cups (Opalcups, Ultradent Products Inc) were used for

FIGURE1 | Preoperative endobuccal photograph.

FIGURE 2 | Application of microabrasive agent (Opalustre,
Ultradent Products Inc).
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FIGURE 3 | Endobuccal view after microabrasion and whitening
procedures.

1min with gentle pressure, and repeated 3 times, followed by
the application of a fluoride varnish (Duraphat, Colgate). Two
weeks after microabrasion, the whitening agent (Opalescence
PF 10%, Ultradent Products Inc) was applied using custom
trays overnight for 6 weeks with regular biweekly check-ups. A
remineralizing and desensitizing toothpaste (Elmex Sensitive
Professional, Colgate) was prescribed to prevent sensitivity
during bleaching. Post-treatment, the dyschromias were more
uniform, and brown lesions appeared lighter (Figure 3).

After a 1-month cessation to stabilize tooth color and ensure opti-
mal bonding conditions, slight macroabrasion within the enamel
was performed, followed by resin infiltration (Icon, DMG). The
procedure included: (i) etching with 15% hydrochloric acid (ICON
etch, DMG) for 2min with a scrubbing motion, rinsed for 30s with
water spray (Figure 4A), (ii) drying with 99% ethanol (ICON Dry,
DMG) to simulate resin infiltration and remove water from the
enamel microporosities (Figure 4B), (iii) applying the resin infil-
trant (ICON infiltrant, DMG) for 3min with a scrubbing motion.
In the maxilla, etching was repeated three times for stain reduc-
tion, followed by two applications (3 and 1 min), each polymerized
for 40s per manufacturer's instruction.

To address enamel loss and residual dyschromia, further re-
storative treatments were considered. For the maxillary teeth
(13-23), an injected composite resin technique was applied,
based on a wax-up that corrected minor malpositions of 11
and 21 and restored the distal angle fracture of 21. A trans-
parent silicone index (Exaclear, GC) was fabricated from the
wax-up, and G-aenial Universal Injectable AO2 (GC) was in-
jected through the index for every second tooth (Figure 5A).
Polymerization was carried out through the transparent
index, and excess resin was removed using a 15C blade and
diamond burs (Figure 5B). For mandibular teeth, a most con-
servative approach was taken, involving selective ameloplasty
and composite layering using the Essentia system (Essentia,
GC) (Figure 6).

Finishing and polishing on both arches were completed on the
same day using the Enhance Pogo system and Prisma Gloss pol-
ishing paste (Dentsply Sirona), and renewed at the follow-up
visit 2weeks later (Figure 7A).

FIGURE 4 | Resin infiltration protocol. (A) Application of 15% hy-
drochloric acid (Icon-Etch, Icon, DMG). (B) Application of 99% ethanol
(Icon-Dry, Icon, DMG).

4 | Conclusion and Results (Outcome and
Follow-Up)

At the 2-week follow-up (D14), clinical outcomes were satisfac-
tory (Figure 7B), with the OHIP-14 score markedly decreasing
from 23 to 5. At the 6-month follow-up (M6), aesthetic results
remained stable, and the OHIP-14 score further improved to 0.
The domains most positively impacted by the treatment were
psychological discomfort (AD0-M6=38), psychological disabil-
ity (ADO-M6=6) and social disability (ADO-M6=4) (Table 1).
Photographs taken before treatment (Figure 8A), at D14
(Figure 8B) and at M6 (Figure 8C) demonstrated significant im-
provement in the patient's smile aesthetics and overall OHRQoL.

5 | Discussion

Managing severe dental fluorosis presents challenges due to its
aesthetic and psychological effects [14]. This case report high-
lights that a minimally invasive approach can yield favorable
aesthetic outcomes and improve quality of life, evidenced by the
reduction of the OHIP-14 score from 23 to 0 in 6 months.

The treatment plan was carefully customized to align with the
patient's age, the impact of the condition on their quality of life,
and practical considerations such as cost and time constraints.
Unlike more invasive options like veneers of crowns that require
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FIGURE 5 | Protocol of composite resin injection. (A) Composite
resin injection through the transparent silicon index (Gaenial Universal
Injectable, GC; Exaclear, GC). (B) Teeth restored using injectable com-
posite resin before excess elimination.

FIGURE 6 | Composite resin layering (Essentia, GC) after resin in-
filtration of mandibular teeth.

significant tooth preparation and may cause premature and irre-
versible damage [10], a stepwise, personalized approach was im-
plemented. While the benefits and limitations of each technique
were meticulously evaluated, accurately predicting the response
of dental tissues remains a significant clinical challenge. Recent
advances in multi-scale characterization techniques including
the integration of macro-, micro-, and nanoscale structural and
chemical methodologies, have provided deeper insights into

FIGURE 7 | Renewal of polishing and finishing procedures 2 weeks
after treatment. (A) Application of polishing cups (Opalcups, Ultradent
Products Inc). (B) Endobuccal view 2 weeks after treatment.

Developmental Defects of Enamel (DDEs) [15]. Notably, spectro-
scopic and microscopic analyses conducted by Houari et al. have
elucidated distinct patterns of enamel disruption: dental fluoro-
sis is associated with a homogeneous loss of mineral content
and crystallinity, primarily affecting the enamel's outer layers,
whereas Molar Incisor Hypomineralization (MIH) presents with
localized defects within deeper enamel layers, characterized by
crystalline mineral particles embedded in an organic matrix.
These findings underscore the potential of tailored restorative
strategies to improve clinical outcomes for patients with severe
DDEs. Moreover, the integration of advanced digital diagnostic
tools, such as spectrophotometers, has been demonstrated to
significantly enhance the detection and differentiation of den-
tal fluorosis and other DDEs, enabling a higher degree of treat-
ment customization. Spectrophotometric data can play a pivotal
role in guiding clinical decisions, particularly in the selection
of resin infiltration techniques or bleaching protocols, to opti-
mize both aesthetic and functional outcomes [15]. Regarding
the clinical implications of minimally invasive approaches, the
results of this case align with existing studies, since microabra-
sion was effective in reducing surface stains and defects with
minimal enamel loss [16]. Bleaching was used to enhance the
masking effect of resin infiltration on fluorotic opacities [17] and
to minimize enamel removal for direct restorations [18]. This
combination aligns with other studies suggesting bleaching as
a relevant pretreatment for both direct and indirect aesthetic
restorations in fluorosis cases [19]. Resin infiltration was used
to increase enamel microhardness and improve the adhesion of
overlying composites [20-22]. However, the long-term stability
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TABLE 1 | OHIP-14 scores before treatment (D0), at the 2-week follow-up (D14) and at the 6-month follow-up (M6) and OHIP-14 score decrease

between D0 and M6 (AD0-M6).

OHIP-14 domains/items Do D14 M6 ADO0-M6
Functional limitation 2 0 0 2
1. Have you had trouble pronouncing any words because of problems with 0 0 0
your teeth, mouth, or dentures?
2. Have you felt that your sense of taste has worsened because of problems 2 0 0
with your teeth, mouth, or dentures?
Physical pain 1 2 0 1
3. Have you had painful aching in your mouth? 1 2 0
4. Have you found it uncomfortable to eat any foods because of problems 0 0 0
with your teeth, mouth, or dentures?
Psychological discomfort 8 1 0 8
5. Have you been self-conscious because of your teeth, mouth, or dentures? 4 1 0
6. Have you felt tense because of problems with your teeth, mouth, or 4 0 0
dentures?
Physical disability 0 0 0 0
7. Has your diet been unsatisfactory because of problems with your teeth, 0 0 0
mouth, or dentures?
8. Have you had to interrupt meals because of problems with your teeth, 0 0 0
mouth, or dentures?
Psychological disability 6 1 0 6
9. Have you found it difficult to relax because of problems with your teeth, 2 0 0
mouth, or dentures?
10. Have you been a bit embarrassed because of problems with your teeth, 4 1 0
mouth, or dentures?
Social disability 4 0 0 4
11. Have you been a bit irritable with other people because of problems with 2 0 0
your teeth, mouth, or dentures?
12. Have you had difficulty doing your usual jobs because of problems with 2 0 0
your teeth, mouth, or dentures?
Handicap 2 1 0 2
13. Have you felt that life in general was less satisfying because of problems 2 1 0
with your teeth, mouth, or dentures?
14. Have you been totally unable to function because of problems with your 0 0 0
teeth, mouth, or dentures?
Overall scores 23 5 0 23

of direct restorations remains a concern, as maintenance may be
required due to resin degradation [23, 24].

A key achievement of this case report was the significant im-
provement in the patient's oral health-related quality of life, as
reflected by the reduction of the OHIP-14 score from 23 to 5 at
2weeks and to 0 at 6 months post-treatment. This underscores
the progressive and sustained psychosocial benefits of mini-
mally invasive interventions. This gradual improvement high-
lights the adaptability and increasing confidence of the patient

over time as they become accustomed to the enhanced aesthet-
ics of their smile. Dental fluorosis often leads to social stigma,
embarrassment, and reduced self-confidence, particularly in
young individuals [5]. Effective management of severe fluorosis
not only restores the aesthetic appearance of teeth but also alle-
viates psychological distress and social withdrawal associated
with the condition. By adopting minimally invasive techniques,
clinicians can provide cost-effective solutions that preserve
tooth structure while significantly improving patients’ daily in-
teractions, self-esteem, and overall quality of life.
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FIGURE 8 | Pre- and post-operative photographs. (A) Pre-operative
smile view. (B) Smile view 2weeks after treatment. (C) Smile view
6months after treatment.

In conclusion, despite the limited availability of long-term evi-
dence, this case report highlights the significance of minimally
invasive strategies as viable alternatives to indirect restorations
for managing severe dental fluorosis. These approaches offer
substantial aesthetic benefits while significantly enhancing
patients’ quality of life. Interdisciplinary approaches combin-
ing biotechnology, clinical research, and innovative diagnos-
tic methods could optimize treatment protocols and improve
aesthetic and functional outcomes. In this regard, research on
nanostructural modifications and innovative diagnostic tech-
niques, as reported in recent studies, represents priority areas
for modern restorative dentistry.
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