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ABSTRACT
White spot lesions are one of the most common iatrogenic consequences of fixed orthodontic
therapy, which undermines the ultimate aesthetic outcome of the treatment. bonded or banded
fixtures aid in plaque retention thereby enhancing white spot lesions/demineralisation of the
tooth surface. accurate and reliable detection of white spot lesions in its earliest stages of
enamel demineralisation is very important. the recent developments in the diagnostic aids,
would enable the orthodontist to detect and diagnose these lesions and use appropriate
preventive measures to promote remineralization and conservation of the tooth structure.
Several suggestions have been made in the literature to prevent or minimize the risk of this
condition but, to date, no definitive conclusion regarding its management protocol has been
made.Therefore, this article reviews the current techniques available to manage white spot
lesions after orthodontic therapy.
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INTRODUCTION
The initial carious lesions or the “white spot lesions”, imply the presence of subsurface area with
large amount of mineral loss beneath a relatively intact enamel surface.1
Clinically, a white opaque spot is characterised by being softer than the adjacent sound enamel
which gets increasingly whiter when air dried. A cross section of the white spot lesion suggests
the presence of features of carious enamel revealing that the it is essentially an enamel defect
with a relatively intact surface enamel layer and some amount of subsurface damaged caused by
the acid formed from plaque on the surface of the tooth. 2It is also important to differentiate
between the incipient lesions from the arrested lesions.The incipient lesions are active lesions
under acid attack which is progressive but the arrested lesion do not progress. In vivo
ultrastructural studies done by Thylstrup and Fredebo concluded that there were wide variations
between active and arrested lesions.6 “Micro-scars” were seen on active lesions while microcavitation was usually seen on arrested lesions.2
The fixed orthodontic therapy requires the use of various banded or bonded fixture’s (brackets,
bondable buttons,tubes etc.) and arch wires which are attached to the surface of the tooth.
Thus,WSL’s are amongst the most common and undesirable complication which could occur
during or after the completion of fixed orthodontic treatment.3The accumulation of the debris
results in the formation of plaque around the orthodontic brackets, bands and arch wireswhich
lead to the production of acid by the bacterial plaque causing white spot lesions or zones of
demineralisation of the surface of the tooth. thereby compromising the ultimate aesthetic result
of the treatment.
It is discouraging to detect WSL after orthodontic therapy as it undermines the overall aesthetic
result.2 Therefore, this article aims to review the initiation, distribution and the frequency of the
white spot lesions and evaluates current methods to manage the enamel demineralisation
resulting from the orthodontic treatment.
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Prevalence Of White Spot Lesions And Risk Factors
Clinically, WSL’s may appear on the 4th week after the start of the fixed orthodontic treatment,
and may develop rapidly if there is presence of poor oral hygiene.4 Although their frequency has
been quite variable , ranging from 2% to 97% in various epidemiological studies .4-7This is so
due to the varied techniques employed in detecting and characterising the lesions , including
visual inspection , photographs , optical and fluorescenttechniques such as the Diagnodent,
qualitative light induced florescence and digital image fiber-optic transillumination..[6,8]Higher
prevalence rates are seen with methods employing the quantitative laser techniques which tend to
be more sensitive as compared to the simple visual techniques .On an average , the WSL’s are
seen in 15.5% - 40% of patients before the fixed orthodontic treatment and in 30-70% during the
fixed orthodontic therapy.6In a recent meta-analysis, in the 14 studies evaluated for WSL , the
incidence rate of new carious lesions that developed during fixed orthodontic therapy was 45.8%
with a prevalence rate of 68.4%in patients undergoing orthodontic treatment.7 Thereby
concluding a high and alarming rate of the incidence and prevalence rates of WSL in patients
undergoing fixed orthodontictreatment.Therefore, it is necessary for the patients as well as the
operators to emphasize on the caries prevention measures.9
It is also important to diagnose and record the presence of this lesion by standardized
photographic plates ,considering the amount of magnification, exposure time and lighting etc ,
before the commencement of fixed orthodontic treatment.4The presence of WSL before the
orthodontic treatment is considered an a risk factor for the development of newer lesions,5 if
there is presence of poor oral hygienerates, excess bonding, long etching time (>15 s),
decayed/treated molars, and the duration of treatment being considered other risk
factors.5,10Richter et al. reported the development of three new lesions in 22 months, with at least
five injuries in 33 months of treatment.11
Formation And Distribution Of White Spot Lesions
After fixed orthodontic appliances are introduced in the oral cavity, there occurs a major change
in the bacterial flora of the plaque, with the presence of acidogenic bacteria in higher
concentrations, mainly the Streptococcus mutans and Lactobacilli. Greater rapid progression of
caries occurs in patients with fixed orthodontic appliance as the higher concentrations of the
bacteria lower the plaque to a greater extent compared to that in other patients.12WSLtends to
appear after 4 weeks of bracket placement, around the brackets, whereas the regular carious
lesions take about 6 months to develop.WSL tend to appear in the gingival area on the buccal
aspects near the brackets 13, with the labio-gingival area of lateral incisors as the most common
and the maxillary posterior segments as the least common site of occurrence. Gender predilection
is also seen for WSL with the males being affected higher than the females. 3Tufekci et al.
reported a sharp increase in the number of WSLs during the first 6 months of treatment,
increasing at a slower rate up to 12 months. Thereby necessitating the need for maintenance of
oral hygiene during the first month of treatment.11
Characteristics Of White Spot Lesions In Enamel
The enamel demineralization defect has a lower mineral distribution in the lesion as in
comparison to the adjacent sound enamel and also a lower interprismatic mineral content. The
first stage of enamel demineralization is characterized by removal of interprismatic mineral
content and in the subsequent stages a well-deﬁned lesion formation occurs which constitutes
early caries lesion.13 These studies have demonstrated that a porous and mineralrich lesion covers
an enamel lesion and the morphology differs a little from that of sound enamel while body of the
lesion which comprises the subsurface area has low mineral content (10-70 vol.%). The early
caries lesion in enamel is characterized by a prominent perikymata pattern and focal holes. 1415
The main drawback of the numerous experimental techniques is that they are static
measurements of caries progression at a particular time period whereas the carious process is
time-dependent and is in a constant state of dynamic equilibrium wherein a balance is struck
between demineralization and remineralization.
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Surface Layer Covering White Spot Lesions
The early investigators who observed the white opaque spots attributed the presence of these
lesions to artefacts. They believed that the WSL could be due to sound enamel which has a
higher mineral content. These explanations were proved false by subsequent investigations by
Langdon et al.16 Their studies on pressed pellets of HAP demonstrated that subsurface lesion
could occur in an acidic gel system with 2 ppm fluoride. They also concluded that organic matrix
is not important for subsurface lesion formation, and that neither a preferred crystallite
orientation in the enamel prisms nor an uneven ion/mineral distribution in enamel were essential
for the formation of a subsurface lesion since these are absent in pressed hydroxyapatites. This is
in contrast to earlier reports by Brudevold et al.17
Prevention And Management Of White Spot Lesions After Orthodontic Treatment
A multifactorial approach should be designed to manage WSL. The major aim is to prevent
demineralisation and formation of biofilm, and usage of methods to induce remineralization of
lesions, micro-abrasion, erosion-infiltration, adhesive composite resin restorations, and the
bonded facets. After the orthodontic appliance is removed, there is a regression appearance of the
WSL due to natural remineralization by the saliva and abrasion by the brushing.19The severity of
the lesions decides the level of improvementand therefore a delay of 6 months should be there
before treating these lesions as recommended by Guzmán-Armstrong et al. 20
Oral Hygiene Control
A non-cariogenic diet should be suggested to the patient by the operator.They must be educated
and motivated to practice , maintain and observe effective oral hygiene . Mechanical plaque
control and removal by proper brushing of the tooth surfaces, at least twice daily, with
fluoride-containing toothpaste, especially in biofilm retention areas, should be strongly
advocated. Patients motivation should be re-evaluated during the recall visits and if required
should receive professional cleaning, with the oral hygiene and dietary instructions reiterated. 2123
The professional prophylactic cleaning tends to reduce the bacterial load, increasing the
efficacy of toothbrushing.Professionaltooth cleaning should be advised at least 2 -3 times a year
in order to maintain healthy oral tissues, reducing the risk of caries. Mechanical retention of
bacteria can also be prevented with the use of fluoridated pastes with progressively finer
particles, with the use of polishing cups or brushes. WSL improvement also depends upon the
duration of orthodontic treatment, type of tooth involved, and WSL surface area .24
Remineralisation
Remineralisation usually takes a long time depending upon the patient motivation of practicing
good oral hygiene. Various professionally as well as at home products and methods are available
in different forms such as: varnishes, solutions, creams,pastes, and gums. These products mainly
comprise of Fluoride or casein phosphopeptide-amorphous calcium phosphate. 4,26,28,33,34Denis et
al. advocated these measures for score of 0 and 1 of these lesions based on the ICDAS
classification32. Although the lesions with score 2 required the need for professional techniques
such as erosion‒infiltration,32-33bleaching, and microabrasion.30Often tooth discolorations are
seen with products containing higher concentrations of fluoride and are therefore not
recommended. Further well-designed trials are needed to support the remineralizing techniques
with reliablescientific data.36
Bleaching
Bleaching often results in tooth sensitivity and decreased enamel microhardness and therefore
rendering the procedures limited.37However a recent study showed camouflage ofWSLwith no
effect on the chemical or mechanical properties of the enamel, with the use of 10% carbamide
peroxide. In addition the use of casein phosphopeptide-amorphous calcium phosphate was
considered as an adjunct treatment for remineralisation in the subsurface lesion.38Khoroushi et al.
showed in an in vitro study that a gentle, non-invasive bleaching procedure by incorporating
three different biomaterials, including nano-BAG, nano-hydroxyapatite, and nano-amorphous
calcium phosphate, into bleaching agents might mitigate the negative effects of tooth bleaching
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and prevent the irreversible changes in the enamel surface.39-40 Usually patients with good oral
hygiene are participants to this prouder in order to mask the inactive lesions when the natural
mineralisation is not complete. 32
Microabrasion
Microabrasion comprises of a chemical and mechanical processing of the enamel surface by
applying an abrasive slurry of 6.6% (Opalustre) or 6% (Whiteness RM) hydrochloric acid with a
brush.Due to its greater invasive nature, a delayed application was considered beneficial . 41 The
efficacy of this method requires the post orthodontic treatment lesion’s depth to be lesser than
0.02 mm.41-42 is often associated with the bleaching procedures. 43-44
Erosion – Infiltration
A low viscosity resin, infiltrated in the WSL is a less invasive recent treatment modality for the
post orthodontic white spot lesions. The etching of the outer surface is facilitated by the use of
HCl which renders it more permeable, thereby infiltrating the underlying porous structure with
the use of a triethylene glycol dimethacrylate-based resin.45 The procedure involves etching done
for 20s using 15% HCl, followed by rinsing, drying and dehydrating with ethanol. This resin
successfully camouflages the WSL as its refractive index lies close to that of the sound enamel.
It also successfully reinforces the compromised prism enamel structure. 46 The depth of the
lesion defines the amount of camouflage effect that has occurred. This treatment when done do
early active lesions is more effective than the lesions at inactive stage. 5,47 since this is a fairly
newer technique, there isn’t much clinical experience available in relation to the orthodontic
WSL’s. An in vitro study by Yetkiner evaluated the colour improvement and stability of WSLs
following infiltration, fluoride, or microabrasion treatments and reported that infiltration and
microabrasion decreased the whitish appearance of WSLs. Only infiltrated WSLs were stable
after a discoloration challenge.48
CONCLUSION
The occurrence of WSL around the orthodontic fixtures during and specially after the treatment
is quite common. These lesions can be managed and prevented by proper educating and
motivating the patient to maintain good oral hygiene. Additionally, regular professional
prophylactic measure is also important. Other methods including the CPP-ACP, sealants, lasers,
tooth bleaching, resin infiltration and microabrasion are also recommended. Although the most
important prophylactic measure is the habit of maintaining good oral hygiene in fixed
orthodontic patients to prevent WSL’S.
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