British Journal of Medicine & Medical Research

17(6): 1-7, 2016, Article no.BJMMR.27682
ISSN: 2231-0614, NLM ID: 101570965

SCIENCEDOMAIN

SCIENCEDOMAIN international
www.sciencedomain.org

White Spot Lesion, the Silent Factor Killing Your
Smile: An Overview

Rafiqul Islam* and Mohammad Khurseed Alam?

'School of Dental Sciences, Orthodontic Unit, Universiti Sains Malaysia, Malaysia.
?School of Dental Sciences, Universiti Sains Malaysia, Malaysia.

Authors’ contributions

This work was carried out in collaboration between both authors. Authors Rl and MKA designed the
study, wrote the protocol, and wrote the first draft of the manuscript. Authors Rl and MKA managed

the literature searches, analyses of the study performed. Both authors read and approved the final
manuscript.

Article Information

DOI: 10.9734/BIMMR/2016/27682

Editor(s):

(1) Emad Tawfik Mahmoud Daif, Professor of Oral & Maxillofacial Surgery, Cairo University, Egypt.
Reviewers:

(1) Amit Prakash, Rishi-raj Dental College and Hospital, Bhopal, India.

(2) Josue Martos, Federal University of Pelotas, Brazil.

(3) Anil Saragur Ramu, Dr. Joy dental clinics, Dubai, United Arab Emirates.

(4) Anonymous, Sao Paulo State University, Brazil.

(5) Anonymous, Dr. NTR University of Health Sciences, Vijaywada, India.

Complete Peer review History: http://www.sciencedomain.org/review-history/15790

Received 14 ™ June 2016
- . Accepted 8 " August 2016
Review Article Published 20 * August 2016

ABSTRACT

Aim: The aim of this paper was to present an overview of white spot lesions adjacent to fixed
orthodontic appliances, which destroys the enamel beauty and how to prevent and manage of this
problem.

Materials and Methods: This study was to search in six electronic databases where some keyword
combinations were utilized to systematically search for those literatures until January 2016.
Results: In view of the inclusion and exclusion criteria, of these, we identified 29 articles including
original articles as well as literature reviews.

Discussion: white spot lesion is very common problem associated with orthodontic treatment,
various preventive and treatment options are available to prevent this problem.

Conclusion: Management of white spot lesions starts with a good oral hygiene instruction and
should be connected with utilization of fluoride agents, fluoride containing mouth rinse, fluoride
toothpaste, Fluoride varnish, bonding materials, CPP-ACP (Casein Phosphopeptide - Amorphous
Calcium Phosphate), tooth whitening and microabrasion.
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1. INTRODUCTION

The formation of incipient caries, which is mostly
known as white spot lesionis a non-aesthetic
common result of orthodontic discussion with
fixed appliances [1]. White spot lesions are
defined as subsurface enamel porosities from
carious  demineralization  with a  milky
white opacity, when located on smooth surfaces
[2]. Lack of compliance in maintaining adequate
oral hygiene can predispose orthodontic patients
to white spot lesions [3].

White spot lesions around brackets are an
inconvenience in  patients having fixed
orthodontic treatment, particularly those with
poor oral cleanliness [4]. White spot lesions
create in relationship with brackets, bands, arch
wires, ligatures, and other orthodontic devices
that confound customary oral cleanliness
measures, prompting plaque accumulation [5]. In
the attendance of fermentable starches,
demineralization of the enamel around the
bracket can happen in as meagre as 4 weeks
[2,5-8]. These lesions are usually seen on the
buccal surfaces of teeth around the brackets,
particularly in the gingival area [6]. The frequency
of white spot lesions taking after orthodontic
treatment fluctuates to a great extent from 4.9%
to 85% of tooth surfaces [9]. An expansion in
white spot lesions in more than half of patients
with fixed orthodontic treatment has been
reported [9]. Some white spot lesions might
remineralize and return either to typical or if
nothing else to an outwardly worthy appearance.
In any case, white spot lesions might likewise
endure, bringing about an aesthetically
unacceptable result. In extreme cases,
restorative treatment might be needed [10].

The aim of modern dentistry is centered around a
prophylactic methodology, rather than intrusive
recovery, of carious deformities. Fluoride is the
most critical operators averting demineralization,
and in addition against the advancement and
movement of carious lesions [11,12]. To avert
decalcification and arrangement of white spot
lesions, a great oral-cleanliness regimen must be
actualized, incorporating legitimate tooth
brushing with a fluoridated dentifrice [13].
Numerous technigues can diminish or anticipate
white spot lesions: enhancing oral cleanliness,
changing eating regimen (low sugar), and
treating with topical fluoride. It was demonstrated
a few years prior that oral cleanliness and topical

fluoride regimens amid treatment can lessen the
pervasiveness of post orthodontic demineralized
white spot lesion [4].

2. MATERIALS AND METHODS

An electronic search strategy was conducted in
six electronic databases [Table 1] where some
keyword combinations [Table 2] were utilized to
systematically search for those literatures until
(counting) January 2016.

Here, the principle concern was to discover the
etiology and prevention of white spot lesion in
dentistry. Data were completely gathered for a
purposive study. The inclusion criteria were
identified as the papers utilizing white spot lesion
as a part of the orthodontic sector. Then again,
the papers utilizing white spot lesion for other
reason, which was not identified with orthodontic
unquestionably, were rejected from the study. In
exclusion criteria, it additionally included that
those studies not done in human and the
publications not in English.

After this electronic database searching, the
aggregate sum of paper was established and
from that, we chose various papers in view of
inclusion and exclusion criteria.

Table 1. Electronic databases searched

Google scholar
PubMed
MEDLINE
Science Direct
Web of Science
Cochrane

Table 2. Keywords combination with which
systematic literature search was conducted

WSLs

WSLs + fluoride

WSLs + fixed appliance
WSLs + orthodontics
WSLs + caries

WSLs + enamel surface

3. RESULTS

The studies that pursuit in the diverse databases
including their selection procedure have been
specified in Fig. 1. From aggregate 8330 hits,
copies were evacuated and 307 studies found in
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searching
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l

Identification
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l

Records after duplicates remove

screening

Eligibility
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(n=780)
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(n=307)

l

Records excluded
(n=217)

Full text article assessed for
eligibility
(n=98)

Full text article excluded with
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(m=69)

l

Studies included in review
(n=29)

Fig. 1. Flow chart showing systematic literature search

the wake of screening. After considering the
inclusion and exclusion criteria, 29 articles were
identified which included original articles as well
as literature reviews.

4. DISCUSSION
4.1 Prevalence and Incidence

White spot lesion growth is a very less time
consuming procedure. Generally, orthodontic
patients have essentially more white spot lesions
than non-orthodontic patients, and these white
spot lesions may introduce aesthetic issues
years after treatment [13]. One study found that
the predominance of no less than one white spot
lesion in patients who experienced treatment with
fixed orthodontic appliances was 49.6%; where
its may be 24% in an untreated control group
[14]. Steady with past prevalence [15] and
incidence [14] reports, for the right and left sides
there was no distinction in white spot lesion
incidence. The facial surfaces of the lateral
incisors and canines were the most seriously
influenced by white spot lesions, trailed by the
premolars and central incisors [1]. Like the

prevalence study, the maxillary lateral incisor is
most of the time influenced by white spot lesions
followed by the maxillary canine, premolar, and
central incisor [15].

4.2 Formation

Studies have demonstrated that orthodontic fixed
appliances impel a quick increment in the volumn
of dental plague and nonorthodontic patients
have higher pH than that dental plaque [16,17].
Hence, the plaque-retentive properties of the
fixed appliance incline the patient to an
expanded cariogenic hazard. Moreover, there is
a quick move in the piece of the bacterial flora of
the plaque taking after the presentation of
orthodontic appliances. More particularly, the
levels of acidogenic bacteria, for example, S.
mutans, turn out to be fundamentally raised in
orthodontic patients [13]. Whether these bacteria
have a sufficient supply of fermentable
carbohydrates, acid by products will be created,
bringing down the pH of the plague. As the pH
drops underneath the limit for remineralization,
carious decalcification happens. The main
clinical confirmation of this demineralization is
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noticed as a white spot lesion. Like this lesions
have been clinically incited inside a range of 4
weeks, which is ordinarily inside the era between
one orthodontic appointment and the following
[18]. This is an important finding and is essential
for both the patient and the clinician to figure it
out.

Particularly, cariogenic environment adjoining
orthodontic appliances, these lesions can quickly
advance. In the event that left untreated, they
may create carious cavitations that will require a
proper restoration. In this way, the diagnosis,
prevention, and treatment of white spot lesions is
urgent to avert tooth decay and also minimize
tooth staining that could compromise the style of
the smile [13].

4.3 Prevention

4.3.1 Oral hygiene instruction

The most essential prophylactic measure to avert
the incidence of white spot lesions in orthodontic
patients is implementing a decent oral hygiene
regimen [19]. It has been indicated that there is a
noteworthy relationship between poor
consistence with home consideration preventive
techniqgues and the development of white spot
lesions [10].

Two times a day tooth brushing is suggested by
numerous clinicians as a vital part of a day by
day plague control program for every single
orthodontic patient. Numerous manual and
electric toothbrushes are obtainable, with
conflicting reports of the viability of the two types
of brushes. Past studies researching the relative
viability of manual versus electric toothbrushes in
orthodontic patients have indicated ambiguous
results [20]. In recent time, it has been indicated
that patients who have poor oral cleanliness may
accomplish better results with the usage of
electric toothbrushes, since plague removal may
be more effectively performed with the active
heads [21]. Usage of electric toothbrushes in
combination with manual tooth brushing may be
a more effective technique in decreasing plaque
accumulation than manual tooth brushing alone
[22].

4.3.2 Fluoride mouth rinses

For reducing white spot lesions formation
beneath bands, daily use of fluoridated mouth
rinses recommended by orthodontists which is
containing 0.05% sodium fluoride. While the

correct utilization of these products gives the
patient improved caries protection, patient
understanding is required and such collaboration
can be hard to get in a few patients [19]. Geiger
and coworkers demonstrated that fewer than
15% of orthodontic patients rinsed daily as
educated [23]. The conclusion came to is that
orthodontic patients who don't agree to
appropriate oral hygiene will most likely not
utilize fluoride washes all the time [13].

4.3.3 Fluoride toothpaste

The orthodontist is commonly recommended the
regular use of fluoride toothpaste to prevent
white  spot lesion development around
orthodontic brackets. As orthodontic patients are
at high risk of caries, a proper level of fluoride
ions is required to give an anticaries advantage
by raising enamel remineralization. In this way
for orthodontic patients fluoride concentration
beneath 0.1% in dentifrices is not prescribed
[19]. Higher concentrated fluoride toothpaste
(1500-5000 ppm) has been shown to have
greater ability to prevent demineralization and
promote remineralization [24].

4.3.4 Fluoride varnish

For the prevention of white spot lesion sodium
fluoride is the agents that is mostly used,
toothpaste is commonly used and also in fluoride
varnish. For weakly motivated patients fluoride
varnish should be used. The use of a fluoride
varnish gives a protective coating over the tooth
surface which reduces enamel solubility [25].
These varnishes were produced to adhere to the
enamel surface for long period and slowly
release fluoride on the enamel surface. Usage of
fluoride varnishes has proven to be a possible
and protected technique of fluoride application. It
has been reported that 44.3% reduction in
enamel demineralization in orthodontic patients
after application of fluoride varnish [19].

4.3.5 Fluoride in bonding agents

Generally, there is high risk of caries formation
due to the longer duration of orthodontic
treatment. Thus continuous fluoride release
would be highly beneficial around the bracket
base [19]. Glass ionomer cements (GICs) were
at first initiated as orthodontic bonding adhesives
with exploit some of their attractive attributes, to
be specific, their capacity to chemically bond to
tooth structure, in addition to their continuous
fluoride release following bonding. In addition to
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increase the strengths of GICs bond, resin
particle were added and these resin modified
GIC (RMGIC) bonding systems release fluoride
like conventional GIC and have higher bond
strength [26,27]. In future, it has been suggested
that RMGICs should play a greater role in
orthodontic brackets bonding.

4.3.6 Use of casein phosphopeptides
amorphous calcium phosphate

Enamel demineralization under white spot
lesions might be prevented by the application of
products containing Casein Phosphopeptides
Amorphous Calcium Phosphate (CPP-ACP). In
the 1980s, Reynolds reported that casein
phosphopeptide amorphous calcium phosphate,
which is an item got from milk casein, was
capable of absorbing through the enamel surface
and could affect the carious procedure [28].
CPP-ACP is a conveying framework that permits
unreservedly accessible calcium and phosphate
particles to join to enamel and change into
calcium phosphate crystals. The free calcium
and phosphate particles move out of the CPP-
ACP and into the enamel rods and freestyle as
apatite crystals [29]. Various diverse media have
been created to convey the CPP-ACP, including
a water-based mousse, a topical cream, biting
gum, mouth rinses, and without sugar lozenges.
Casein phosphopeptide amorphous calcium
phosphate materials will possibly improve
remineralization.

4.4 Treatment

Generally, treatment of white spot lesions should
start with the conservative treatment; if such
approaches do not resolve the issue to the
clinician’s  satisfaction, = more  aggressive
treatment modalities can be followed if the
patient is interested. Many clinician preferred
application of topical fluoride to the white spot
lesion as their first step in treatment.
Theoretically, application of high concentrated
fluoride to white spot lesion may seem to be the
most helpful; in fact it might have some
unpleasant esthetic results. After completed
orthodontic  treatment, application of high
concentrated fluoride may effect immediately
remineralize the most superficial layer of enamel
but deeper enamel crystals remain relatively
unaffected. Consequently, in case white spot
lesions are seen must need immediately
following orthodontic treatment. It is prudent to
first take into consideration that slower calcium
and fluoride ion penetration of the white spot
lesion through the application of lower

concentrations of fluorides or from saliva and this
method may finally generate esthetically more
pleasant results.

If fluoride does not improve the esthetic concerns
of the patient and clinician, tooth whitening may
be considered as next step. The aim of this
technique is to camouflage mild and moderate
fluorosis or white spot lesions by whitening the
surrounding enamel surfaces. If this technique is
unsuccessful, another way to use of
microabrasion on the enamel surface to remove
localized white spot lesions. The last option to
improve the esthetic of the patient, composite
restoration or porcelain veneers can be placed.
The later treatment may need the removal of
affected teeth and is usually more costly.
However, it would be most effective in
addressing the esthetic considerations of the
patient in terribly severe conditions [13].

In spite of the way that all these various options
are available, regardless it should be
accentuated that avoidance of these lesions is
the most desirable result esthetically furthermore
the minimum costly for the patient.

5. CONCLUSION

Management of white spot lesions starts with a
good oral hygiene instruction and should be
connected with utilization of fluoride agents,
fluoride containing mouth rinse, fluoride
toothpaste, Fluoride varnish, bonding materials,
CPP-ACP, tooth whitening and microabrasion.
As demonstrated, patient’s behaviour before high
risk is very important though orthodontist should
supervise and also choose better option for each
patient.

CONSENT

It is not applicable.
ETHICAL APPROVAL
It is not applicable.

ACKNOWLEDGEMENTS

Universiti Sains Malaysia, Short-term grant
304/PPSG/61313103.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing



Islam and Alam; BJMMR, 17(6): 1-7, 2016; Article no.BJIMMR.27682

REFERENCES

10.

11.

Chapman JA, Roberts WE, Eckert GJ,
Kula KS, Gonzalez-Cabezas C. Risk
factors for incidence and severity of white
spot lesions during treatment with fixed
orthodontic appliances. Am J Orthod
Dentofacial Orthop. 2010;138(2):188-94.
Maxfield BJ, Hamdan AM, Tufek¢i E,
Shroff B, Best AM, Lindauer SJ.
Development of white spot lesions during
orthodontic treatment: Perceptions of
patients, parents, orthodontists, and
general dentists. Am J Orthod Dentofacial
Orthop. 2012;141(3):337-44.

Zachrisson BU, Zachrisson S. Caries
incidence and oral hygiene during
orthodontic treatment. Scand J Dent Res.
1971;79(6):394-401.

Wang X, Wang B, Wang Y. Antibacterial
orthodontic cement to combat biofilm and
white spot lesions. Am J Orthod
Dentofacial Orthop. 2015;148(6):974-81.
Benham AW, Campbell PM, Buschang
PH. Effectiveness of pit and fissure
sealants in reducing white spot lesions
during orthodontic treatment. A pilot study.
Angle Orthod. 2009;79(2):338-45.

Tufekci E, Dixon JS, Gunsolley JC,
Lindauer SJ. Prevalence of white spot
lesions during orthodontic treatment with
fixed appliances. Angle Orthod. 2011,
81(2):206-10.

@gaard B. White spot lesions during
orthodontic treatment: Mechanisms and
fluoride preventive aspects. Semin Orthod.
2008;14(3):183-93.

Bergstrand F, Twetman S. A review on
prevention and treatment of post-
orthodontic white spot lesions- evidence-
based methods and emerging
technologies. Open Dent J. 2011;5:158-62.
Du M, Cheng N, Tai B, Jiang H, Li J, Bian
Z. Randomized controlled trial on fluoride
varnish application for treatment of white
spot lesion after fixed orthodontic
treatment. Clin Oral Investig. 2012;16(2):
463-78.

Sudjalim TR, Woods MG, Manton DJ.
Prevention of white spot lesions in
orthodontic practice: A contemporary
review. Aust Dent J. 2006;51(4):284-89.
Schmit JL, Staley RN, Wefel JS, Kanellis
M, Jakobsen JR, Keenan PJ. Effect of
fluoride varnish on demineralization
adjacent to brackets bonded with RMGI

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

cement. Am J Orthod Dentofacial Orthop.
2002;122(2);125-34.

Trairatvorakul C, Kladkaew S,
Songsiripradabboon S. Active manage-
ment of incipient caries and choice of
materials. J Dent Res. 2008;87(3):228-32.
Bishara SE, Ostby AW. White spot lesions:
Formation, prevention, and treatment.
Semin Orthod. 2008;14(3):174-82.

Gorelick L, Geiger AM, Gwinnet AJ.
Incidence of white spot formation after
bonding and banding. Am J Orthod. 1982;
81(2):93-98.

@gaard B. Prevalence of white spot lesions
in 19-yearolds: A study on untreated and
orthodontically treated persons 5 years
after treatment. Am J Orthod Dentofacial
Orthop. 1989;96(5):423-37.

Chatterjee R, Kleinberg 1. Effect of
orthodontic band placement on the
chemical composition of human incisor
tooth plaque. Arch Oral Biol. 1979;24(2):
97-100.

Gwinnett AJ, Ceen RF. Plaque distribution
on bonded brackets: A  scanning
microscope study. Am J Orthod. 1979;
75(6):667-77.

@gaard B, Rglla G, Arends J. Orthodontic
appliances and enamel demineralization.
Part 1. Lesion development. Am J Orthod
Dentofacial Orthop. 1988;94(1):68-73.
Zabokova-Bilbilova E, Popovska L,
Kapusevska B, Stefanovska E. White spot
lesions: Prevention and management
during the orthodontic treatment. Pril
(Makedon Akad Nauk Umet Odd Med
Nauki). 2014;35(2):161-68.

Boyd RL, Murray P, Robertson PB. Effect
of rotary electric toothbrush versus manual
toothbrush on periodontal status during
orthodontic treatment. Am J Orthod
Dentofacial Orthop. 1989;96(4):342-47.
Heintze SD, Jost-Brinkmann PG, Loundos
J. Effectiveness of three different types of
electric toothbrushes compared with a
manual technique in orthodontic patients.
Am J Orthod Dentofacial Orthop. 1996;
110(6):630-38.

Robinson PG, Deacon SA, Deery C,
Heanue M, Walmsley AD, Worthington HV,
Glenny AM, Shaw WC. Manual versus
powered toothbrushing for oral health.
Cochrane Database Syst Rev. 2005(2):
CD002281.

Geiger AM, Gorelick L, Gwinnett AJ, et al.
The effect of a fluoride program on white
spot  formation during orthodontic



24.

25.

26.

Islam and Alam; BJMMR, 17(6): 1-7, 2016; Article no.BJIMMR.27682

treatment. Am J Orthod Dentofacial
Orthop. 1988;93(1):29-37.

Derks A, Katsaros C, Frencken JE, Van't
Hof MA, Kuijpers-Jagtman AM. Caries-
inhibiting effect of preventive measures
during orthodontic treatment with fixed
appliances. A systematic review. Caries
Res. 2004;38(5):413-20.

Demito CF, Vivaldi-Rodrigues G, Ramos
AL, Bowman SJ. The efficacy of a fluoride
varnish in reducing enamel
demineralization adjacent to orthodontic
brackets: An in vitro study. Orthod
Craniofac Res. 2004;7(4):205-10.

Freeman JE, Shannon IL. Addition of
stannous fluoride to acid etchant in direct

27.

28.

29.

bonding procedures. Intern J Orthod. 1981;
19(3):13-7.

Cehreli ZC, Kecik D, Kocadereli I. Effect of
selfetching primer and adhesive
formulations on the shear bond strength of
orthodontic brackets. Am J Orthod
Dentofacial Orthop. 2005;127(5):573-79.
Reynolds EC. Casein phosphopeptide-
amorphous calcium phosphate: The
scientific evidence. Adv Dent Res. 2009;
21(1):25-9.

Reynolds EC. Remineralization of enamel
subsurface lesions by casein
phosphopeptide-stabilized calcium
phosphate solutions. J Dent Res. 1997;
76(9):1587-95.

© 2016 Islam and Alam; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://sciencedomain.org/review-history/15790




