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Abstract
One of the most common problem which occur in the orthodontic patients are white spot lesions,that
formed around the orthodontic attachments.It can occur during treatment and follow up, which affect the
results of successful treatment'. So, these problems should be minimized during the treatment for
successful results.The formation of these lesions on the enamel surface during fixed orthodontic
treatment is not due to a single factor but affected by multiple factors. By maintaining excellent oral
hygiene by the patients, formation of this lesion can be reduce. Fluoride in the various forms like
toothpaste, gel, solution, fluoride varnish and topical cream contribute to the process of remineralization
of enamel and also help to reduce the development of white spot lesions.
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Introduction

The formation of white spot lesions on the enamel
surface and Enamel discoloration occurs frequently
both during and after orthodontic treatment.
Maxillary lateral incisors and mandibular canine are
more prone teeth.This lesion mainly affects the
distogingival area of the teeth [2]. The prolonged
accumulation of plaque is one of the most common
and important causes for these unwanted lesion. In
orthodontic patients, the presence of brackets,
attachments, wires, rings and ligatures increases the
risk of accumulation of plaque on the labial surface
of crowns [3].Poor oral hygiene can also leads to
accumulation of plaque which ultimately,cause
demineralization of enamel and finally produces
white spot lesion. Hence the responsibility of a good
Orthodontist is to educate the patients about the
importance of maintaining good dietary compliance
and excellent oral hygiene regime.

Figure 1: White spot lesion develops irt 11, 12, 13, 15 and 21
during treatment after 6 months.

Prevalence of white spot lesions arising during fixed
appliance therapy widely ranges from 2% and 96%
[4-6].
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After 1 month of bracket placement with poor oral
hygiene, white spot lesion can become visible around
the brackets of appliances, and caries formation may
occur in 6 months on the demineralized enamel
surface. Maxillary anterior mainly lateral incisors are
the most common site,whereas the maxillary
posterior segments are least common site for the
development of white spot lesion.Males are more
affected than females [7].

Definition

The term white spot lesion defined as- “the first sign
of caries like lesion on enamel that can be detected
with the naked eye [8, 9].

The white spot lesion has also been defined as
"subsurface  enamel porosity from  carious
demineralization" that presents itself as "a milky
white opacity when located on smooth surfaces” [8,
9].

Etiology

The appearance of white spot lesions (WSLs) on the
enamel surface during fixed orthodontic treatment is
multifactorial. Most common factors responsible for
the development of white spot lesion are bacterial
plaque, fermentable carbohydrates, a susceptible
tooth surface and a sufficient period of the time [1].

Microbial factors.
Common microbes responsible for white spot lesions
are Streptococcus Mutans and Lactobacillus .'"?

Salivary factors

Saliva are important factor for both  enamel
demineralization and remineralization .These action
of saliva are influenced by factors like pH, rate of
flow and buffer capacity. Saliva is also necessary for
the delivery of fluoride ions to the enamel surface.
Adequate flow of the saliva is considered an
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important factor for the prevention and management
of enamel demineralization because it helps in the
physical cleansing of carbohydrates from the tooth
surfaces and also due to its anti-microbial
activities.Maxillary anterior teeth are the most
common sites for demineralization because more
exposed to dietary carbohydrate with less exposure to
saliva, so white spot lesion is common on the
labiogingival surface of these teeth. Low pH of the
plaque necessary for the demineralization of enamel
surface because it is not compensated by the
buffering capacity of the saliva.

Oral hygiene

Poor oral hygiene is the most important cause for
development of white spot lesions because it make
tooth cleaning more difficult and also restricts the
self-cleansing action of the tongue, lips, and cheek
.So there is more prevalnce of cariogenic bacteria in
patients undergoing orthodontic treatment.'®

Diet

Carbohydrate rich diet makes the enamel more
vulnerable to white spot lesion by increasing enamel
demineralization [1].

Alteration of the oral environment

As we know in orthodontic patients ,orthodontic
attachments and brackets altered the oral
environment by restricting cleaning action of
teeth,tongue and lips .This altered environment is
responsible for  increases the colonization of
microbes ( S.mutans and Lactobacilli) [10-18] and
plaque accumulation. Gingival side of the brackets is
more affected by the plaque deposition [19]. Another
important factor which altered the oral environment
are types of material used for ligating the teeth,
elastomeric rings exhibit a greater number of
cariogenic microorganisms than the stainless steel
ligature wires [17-20].

Prevention and Management
The risk of enamel demineralization during fixed
orthodontic treatment can be prevented by:

1. Using mechanical plaque control methods for
improvement of oral hygiene.

2. Using topical fluoride for enhancing the enamel
resistance to microbial acid.

3. Additional methods can also be used for the
prevention of enamel demineralization in
orthodontic patients.[21]

1. Mechanical plaque control
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Proper tooth brushing is important mechanical plaque
control methods [23] A modification of the tandard
toothbrush, use of disclosing solutions, use of floss
also helps in attaining good oral hygiene [22-24].

2. Enhancing enamel resistance using
topical fluorides

Topical fluoride having cariostatic effect due to
calcium fluoride (CaF2) formation on the enamel
surface [24]. Proper oral hygiene maintenance, along
with daily use of topical fluoride, is found to
important method for reducing enamel decalcification
[5-22]. Patient compliance need for the application of
topical fluoride agents in home. So, different non-
compliant topical fluoride has been also implemented
to prevent enamel demineralization around
orthodontic brackets. When topical fluoride is applied
to the tooth surface (enamel/dentin), a CaF, -like
material builds up in plaque or in incipient lesions,
which acts as a reservoir and releases fluoride ions
when the pH is lowered during a caries attack.

3. Different modes in which fluorides
have been documented to prevent
WSL are as follows:

Fluoride Mouth Rinse

0.05% or 0.2% of sodium fluoride can be used for
daily mouth rinse and/or weekly with acidulated
phosphate fluoride (1.2%) rinse have been found to
reduce the incidence of enamel demineralization
during active fixed orthodontic treatment [25-27].

Fluoride Gel

0.4% of Stannous fluoride gels can also be used for
reducing the enamel demineralization during
orthodontic treatment by orthodontic the patients
[28].

Fluoride Toothpaste

The regular use of fluoride toothpaste is a very
common recommendation by the orthodontist, but it
is shown to be inefficient in inhibiting white spot
development around the orthodontic brackets.

Fluoride Varnish

Duraphat (5%  NaF), fluorprotector (1%
difluorosilane and 0.1% F), duraflor (5% NaF) are
the commonly used Fluoride varnishes to prevent the
enamel demineralization [29].

Pit and Fissure Sealant
It is a noncompliance method for preventing enamel
demineralization Pit and fissure sealants applied to
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the labial enamel surface adjacent to the bonded
orthodontic brackets [30].

Fluoride in Luting Cement

Cement containing fluoride for banding like GIC can
be used to prevent the enamel demineralization,
especially in orthodontic patients. Both zinc
polycarboxylate and resin-modified GIC are fluoride-
releasing cement, but demonstrated less enamel
demineralization than the zinc phosphate cement
[31].

Fluoride in Bonding Agents

Bonding agents like resin-modified GIC and
Bioactive glass (BAG) materials have the potential
for decreasing enamel decalcification by releasing
fluoride [32].

Fluorides in Elastomers

Elastomeric modules having fluoride-releasing
properties can be able to reduce plaque accumulation
and enamel decalcification around the orthodontics
brackets. Even the fluoride release from a fluoride-
containing elastic chain was high for the 1st week
and decreased significantly after that [33-36].

Use of Fluoride Containing Antibacterial
Adhesives
The antibacterial activity of 12-

methacryloyloxydodecylpyridinium bromide
incorporated in the antibacterial adhesive systems
demonstrated inhibition of caries formation,
especially along the enamel margins [37].

Recommendations

We can suggest some recommendations based on the
literature data that will lead to prevention of WSL:

« To motivate patients with fixed orthodontic
appliances for proper maintenance of oral hygiene

* To educate the patients to brush teeth properly twice
in a day.

* 0.05% NaF use for daily fluoride mouth rinse .

* To use the glass ionomer cement for rings and
bracket bonding because it is fluoride-releasing
cement.

*Mouth paste or microabrasion can be used if white
spot lesions appear tooth are present

Conclusion

White spot lesions (WSLs) are one of the most
common complications occurs during the fixed
orthodontic treatment. It is the responsibility of an
orthodontist to minimize the risk of the patient
having decalcification as a consequence of
orthodontic treatment by educating and motivating
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the patients for excellent oral hygiene
practice.Demineralization which occurs during
orthodontic treatment is a major clinical problem for
the dentist and the patients. The presence of fluoride
even in small concentrations is necessary to inhibit
cavities.

References

[1] Srivastava et al. Risk factors and management of
white spot lesions in orthodontics. Jor of Ortho
Science; 2013;2(2):43-49.

[2] Willmot D. White Spot Lesions After Orthodontic
Treatment. Semin Orthod 2008;14(3):209-219.

[3] Gavrilovic 1. White Spot Lesions in Orthodontic
Patients: Formation, Prevention, and treatment. Oral
Hyg Health;2014. 2(5):1-3.

[4] Mizrahi E. Enamel demineralization following
orthodontic treatment. Am J Orthod 1982;82:62-7.

[5S] Gorelick L, Geiger IS, Gwinnett AJ. Incidence of
white spot formation after bonding and banding. Am J
Orthod 1982; 81:93-8?

[6] Mitchell orthodontic
treatment with fixed appliances — An overview. Br J
Orthodox 1992; 19:199-205.

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

[8] Sangamesh B, Kallury A. Iatrogenic effects of
orthodontic treatment — Review on white spot lesions.
Int J Sci Eng Res 2011;2:16.

[91 Summitt JB, Robbins JW, Schwartz RS. Fundamentals
of Operative Dentistry: A Contemporary Approach.
3rd ed., Ch. 1. Hanover Park, IL: Quintessence
Publishing; 2006. p. 2-4.

[10] Lundstrom F, Krasse B. Streptococcus mutants and
lactobacilli frequency in orthodontic patients; the
effect of chlorhexidine treatments. Eur J Orthod
1987;9:109-16.

[11] Rosenbloom RG, Tinanoff N. Salivary Streptococcus

L. Decalcification during

mutans levels in patients before, during, and after
orthodontic treatment. Is J Orthod Dentofacial Orthop
1991; 100:35-7?

[12] Scheie AA, Arneberg P, Krogstad O. Effect of
orthodontic
Streptococcus mutans in plaque and saliva. Scand J
Dent Res 1984; 92:211-7.

[13] Sakamaki ST, Bahn AN. Effect of orthodontic
banding on localized oral lactobacilli. J Dent Res
1968;47:275-9.

[14] Balenseifen JW, Madonia JV. Study of dental plaque
in orthodontic patients. J Dent Res 1970;49:320-4.

[15] Lundstrom F, Krasse B. Caries incidence in
orthodontic patients with high levels of Streptococcus
mutans. Eur. J Orthod 1987;9:117-21.

treatment on the prevalence of



Rama Univ. J. Dent. Sci. 2019 June 6(2):20- 24

[16] Chang HS, Walsh LJ, Freer TJ. The effect of
orthodontic treatment on salivary flow, pH, buffer
capacity, and levels of mutans streptococci and
lactobacilli. Aust Orthod J 1999;15:229-34.

[17] Tiarkkahraman H, Sayin MO, Bozkurt FY, Yetkin Z,
Kaya S, Onal S. Archwire ligation techniques,
microbial colonization, and periodontal status in
orthodontically treated patients. Angle Orthod 2005;
75:231-6.

[18] Sukontapatipark W, el-Aground MA, Selliseth NIJ,
Thunold K, Selvig KA. Bacterial colonization
associated with fixed orthodontic appliances. A
scanning electron microscopy study. Eur J Orthod
2001; 23:475-84.

[19] Gwinnett AJ, Caen RF. Plaque distribution on bonded
brackets: A scanning microscope study. Am J
Orthodox 1979;75:667-77.

[20] Forsberg CM, Brattstrom V, Malmberg E, Nord CE.
Ligature wires and elastomeric rings: Two methods of
ligation, and their association with microbial
colonization of Streptococcus mutans and Lactobacilli.
Eur J Orthod 1991;13:416-20.

[21] Ogaard B, Rella G, Arends J, ten Cate JM.
Orthodontic appliances and enamel demineralization.
Part 2. Prevention and treatment of lesions. Am J
Orthod Dentofacial Orthop 1988;94:123-8.

[22] Graber T. Orthodontics: principles and Practice.
Philadelphia: W.B. Saunders; 1972. p. 23.

[23] Geiger AM, Gorelick L, Gwinnett AJ, Griswold PG.
The effect of a fluoride program on white spot
formation during orthodontic treatment. Am J Orthod
Dentofacial Orthop 1988;93:29-37.

[24] Ogaard B. Effects of fluoride on caries development
and progression in vivo. J Dent Res 1990;69 Spec
No:813-9.

[25] Geiger AM, Gorelick L, Gwinnett AJ. Reducing white
spot lesions in orthodontic populations with fluoride
rinsing. J Dent Res 1990;69:236.

[26] Duckworth RM, Morgan SN, Murray AM. Fluoride in
saliva and plaque following the use of fluoride-
containing mouthwashes. J Dent Res 1987;66:1730-4.

23

ISSN No. 2394-417X (print),2394-4188(online)

[27] Hirschfield RE. Control of decalcification by use of

fluoride mouth rinse. ASDC J Dent Child
1978;45:458-60.
[28] Stratemann MW,  Shannon IL. Control of

decalcification in orthodontic patients by daily self-
administered application of a water-free 0.4 percent
stannous fluoride gel. Am J Orthod 1974;66:273-9.

[29] Todd MA, Staley RN, Kanellis MJ, Donly KJ, Wefel
JS. Effect of a fluoride varnish on demineralization
adjacent to orthodontic brackets. Am J Orthod
Dentofacial Orthop 1999;116:159-67.

[30] Frazier MC, Southard TE, Doster PM. Prevention of
enamel demineralization during orthodontic treatment:
An in vitro study using pit and fissure sealants. Am J
Orthod Dentofacial Orthop 1996;110:459-65.

[31] Foley T, Aggarwal M, Hatibovic-Kofman S. A
comparison of in vitro enamel demineralization
potential of 3 orthodontic cement. Am J Orthod
Dentofacial Orthop 2002;121:526-30.

[32] Underwood ML, Rawls HR, Zimmerman BF. Clinical
evaluation of a fluoride-exchanging resin as an
orthodontic adhesive. Am J Orthod Dentofacial
Orthop 1989;96:93-9.

[33] Wiltshire WA. In vitro and in vivo fluoride release
from orthodontic elastomeric ligature ties. Am J
Orthod Dentofacial Orthop 1999;115:288-92.

[34] Banks PA, Chadwick SM, Asher-McDade C, Wright
JL. Fluoride-releasing elastomeric — A prospective
controlled clinical trial. Eur J Orthod 2000;22:401-7.

[35] Benson PE, Shah AA, Campbell IF. Fluoridated
elastomers: Effect a disclosed plaque. J Orthod
2004;31:41-6.

[36] Joseph VP, Grobler SR, Rossouw PE. Fluoride release
from the orthodontic elastic chain. J Clin Orthod
1993;27:101-5.

[37] Brétas SM, Macari S, Elias AM, Ito 1Y, Matsumoto
MA. Effect of 0.4% stannous fluoride gel on
Streptococci mutans in elation to elastomeric rings and
steel ligatures in orthodontic patients. Am J Orthod
Dentofacial Orthop 2005;127:428-33.



