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Abstract
During fixed orthodontic treatment, white spot lesions (WSLs) may arise on the teeth as undesirable situation.
The white spot lesions are defined as areas of demineralization of tooth enamel that can occur during the
treatment with fixed orthodontic appliances, around brackets, tubes or orthodontic rings. Their location is mostly
on the labino-gingival part of the tooth crown. The white spots can be seen even after 1 month of setting fixed
appliances and in some patients after 6 or 12 months. This state of demineralization of enamel is a complication
of orthodontic treatment and represents a major clinical problem that can compromise the results of successfully
treated case. Orthodontic wont to improve not only function but also the aesthetic appearance of patients, so during
the treatment these complications should be minimized.
The most common reason for this phenomenon is inappropriate and poor oral hygiene. In this paper there is the
contemporary review of risk factors for the formation, prevention and successful treatment of WSLs. For avoiding
side effects of wearing orthodontic braces, for each patient, before setting fixed orthodontic appliances, training
is require for maintaining excellent oral hygiene. In literature there are numerous studies for the prevention and
treatment of white spot lesions. The use of fluoride (in toothpaste, gels and solutions for the mouth, in bonding
materials for orthodontic braces, fluoride varnish), Casein phosphopeptide-amprphous calcium phosphate
(CPP-ACP0 in topical crème and microabrasion can greatly contribute to the process of remineralization of enamel
and successful treatment of WSL.
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Introduction
The appearance of white spot lesions on labial surface of the teeth
during orthodontic treatment is the most common clinical problem
that occurs as a complication of orthodontic treatment. Increased
and prolonged accumulation of plaque is one of the reasons that these
unwanted changes occur. The presence of brackets, attachments,
wires, rings and ligatures and their uneven surface in the oral cavity
increases the accumulation of plaque on the labial surface of crowns. In
patients with poor oral hygiene comes to the accumulation of plaque
and its prolonged effect, which results with demineralization of enamel
(Figures 1 and 2).
According to [1] white spots are defined as “the first sign of decay,
which is seen as a lesion of the enamel and can be detected with the
naked eye”. Tufekci E et al. [1] defined WSLs as “subsurface enamel

porosity from carious demineralization, which we can see as milky
opacity when located on smooth surface”. Appearance of white spot
lesions after orthodontic treatment ranges from 2-96% [2]. The most
commonly affected teeth are maxillary central and lateral incisors
and canines and mandibular canines and bicuspids [3]. Management
of white spots includes the methods of prevention, demineralization and
methods used for remineralization of lesions that are already formed [4].
Remineralization is the process of restoring minerals in the form of mineral
ions in dental enamels [4]. Demineralization is the process of removing
minerals, in the form of mineral ions, from dental enamel [4].

Etiology of the Demineralization
The appearance of white lesions is the result of a process that occurs
between dietary carbohydrate and bacteria found in saliva. This results
with imbalance in the process of demineralization and remineralization
that takes place on the surface of the enamel [5]. Due to loss of minerals
below the surface of the enamel comes to appearance of opaqe white
spot on the tooth. This increases the porosity of the enamel surface of
the tooth and it looks like a chalk. If the surface of the tooth remains
intact, it is possible to stop the process of demineralization and can
become spontaneous reversible remineralization of the lesion [5-7]. For
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Figure 1: White spots lesion at 13, 14 after orthodontic treatment of 14 months.

Oral Hyg Health
ISSN: 2332-0672 JOHH, an open access journal

Copyright: © 2014 Gavrilovic I. This is an open-access article distributed under
the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and
source are credited.

Volume 2 • Issue 5 • 1000154

Citation: Gavrilovic I (2014) White Spot Lesions in Orthodontic Patients: Formation, Prevention and Treatment. Oral Hyg Health 2: 154. doi:
10.4172/2332-0702.1000154

Page 2 of 3
satisfying aesthetic component, like use of CPP-ACP crème and the
method of microabrasion.

Patient education and oral hygiene
The presence of fixed orthodontic appliances complicates
maintenance of oral hygiene. It further results with the accumulation of
dental plaque located more on cervical enamel edge, the edge between
brackets and the gingiva. Because of that, this part of the tooth crown
considered to be place where WSLs often occurrence [6]. Before the
start of orthodontic treatment in patients who do not maintain good
oral hygiene, should be aware of the consequences that may arise due
to improper hygiene. Every patient needs to know techniques and
methods for proper brushing the teeth.

Figure 2: White spots lesion at 22 after orthodontic treatment of 14 months.

this spontaneous remineralization requires a combination of fluoride
that can be inserted for therapeutic purposes and minerals found in
salivata. If there is prolonged loss of minerals below the surface of the
enamel spontaneously remineralization can not occur and cavities can
appear. Major role at the formation of these lesions have change of pH
of saliva and the presence of bacteria in plaque [4,8].

Bacteria
From literature data we found that in caries lesions there are
increased presence of Streptococcus mutans and Lactobacilus [4].
Sudjalim TR et al. suggested that acid bacteria are increasing when
orthodontic appliances are present in the mouth. In period of 6-15
weeks after the removing orthodontic appliance reduction of bacteria
have been found [2].

Saliva
Saliva plays an important role in the process of remineralization of
enamel. With the help of saliva, fluoride ions can rich to the enamel.
It regulates the exposure of the teeth at carbohydrate from the food
and acidity of the plaque, which have acid bacteria. Its flow provides
mechanical self-cleaning surface of the teeth [3,5,6]. Teeth that are less
exposed to the flow of saliva are frequently exposed to the appearance
of white spot lesions. These are the teeth in the anterior segment of
maxillary dental arch on their buccal side. Gingival third of the crown,
between the place where was the bracket placed and the cervical side of
the crown is most commonly affected. Lingual surface of mandibular
teeth is least susceptible to demineralization due to plentiful flushing by
saliva. Therefore, in patients with lingual retainers at the mandible from
canine to canine can often encounter formation of calculi. It tells us of
increased mineralization due to saliva [9]. PH of saliva is important
because it can reduce acidic products from the dental plaque. PH of
saliva depends on the amount of secretion. In unstimulated saliva pH
equals less than 6, while in stimulated saliva PH is about 8. Low or
acidic PH stimulated the growth of acid bacteria.

Factors that Affect the Prevention of WSLs
There are several factors that can contribute to prevent WSLs.
These are primarily educating patients for proper maintenance of oral
hygiene before setting fixed appliances and the use of fluoride during
orthodontic treatment [6]. If due to improper hygiene WSLs appear,
there are methods who are contributing to relieve their visibility and
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Dental assistant should pay attention to the technique of brushing
teeth. It is recommended at least twice a day to brush the teeth to avoid
the accumulation of plaque and for better results after every meal.

Fluoride
Fluoride have important role in preventing the formation of
WSLs. They can incorporate at the hydroxyapatite grid of the enamel
of the tooth and thus increase tooth’s strength. Calcium fluoride
is the main product that occurs during treatment with fluoride on
enamel and has an important cariostatic [2,6,10]. During orthodontic
treatment fluoride can be used in various ways: mouth rinse, fluoride
in toothpaste, gels and varnishes which are used for coating the teeth.
Multiple studies have shown that regular use of fluoride in toothpaste
does not inhibit the development of lesions around brackets [9]. Using
solvents mouth (mouth rinse) with sodium fluoride (0,05% or 0.2%)
during orthodontic treatment could reduce the demineralization
process. Using glass ionomer cement for bonding orthodontic brackets
and rings, gave significant reduction of demineralization of 16.5 %
compared to composite resin cements [2,11-13]. Duraphat (5% NaF),
fluorprotector (1% difluorosilane and 0.1% F), duraflor (5% NaF) are
the commonly used fluoride varnishes.

Casein phosphopeptide-amprphous calcium phosphate
(CPP-ACP)
This cream should be used after brushing the teeth twice a day. After
applying the cream, patient should be with open mouth for 3 minutes.
After 30 minutes of application, eating and drinking is prohibited.
During this period, the cream can act on teeth at repairing the WSLs
(CPP-ACT-GC Tooth Mousse).

Microabrasion
This technique is implemented with 18% hydrochloric acid which
is a mix of fine pumice powder to obtain a slurry form. Teeth which
started the formation of white spots, carefully cleaned with pumice and
water. For isolating surrounding tissues we can use rubber dam. This
procedure is repeated 3-4 times for a period of 2 weeks. In the literature
[4] found that microabrasion technique gave a dramatic cosmetic
results. They achieved 99% success for mild and moderate white spot
lesions and 94% for severe lesions.

Recommendations
Based on the literature data and our own experience we can suggest
some recommendations that will lead to prevention of WSL:
• To motivate patients with fixed orthodontic appliances for normal
maintenance of oral hygiene
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• To instruct patients to brush teeth properly
• Minimum brushing teeth to be twice a day
• To use daily fluoride mouth rise (0.05% NaF)
• To use the glass ionomer cements for rings and brackets bonding
• If white spot lesions appear Tooth Mouth paste or microabrasion
should be used

Conclusion
Demineralization which occurs during orthodontic treatment
is a major clinical problem for dentist and for the patients. The
appearance of white spot lesions during orthodontic fixed treatment
can be prevented. Maintaining oral hygiene and mechanical removal of
plaque is essential for preventing the occurrence of WSLs. The presence
of fluoride even in small concentrations is necessary to inhibit cavities.
If white spot lesions appear using tooth mouse and mikroabrasion can
enhance cosmetic effect.
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