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INTRODUCTION 
 
The initial carious lesions, the so-called 
„white spot‟ lesions imply that there is a 
subsurface area with most of the mineral 
loss beneath a relatively intact enamel 
surface.1 Tufekci E et al. defined WSLs as 
“subsurface enamel porosity from carious 
demineralization, which we can see as milky 
opacity when located on smooth surface”.2 

Fejerskov et al. defined "white spot lesion" 
as „the first sign of carious lesion that is 

visible to naked eye‟ and is used alongside 
the terms "initial" or "incipient" 
lesions.3Clinically, early caries lesion in 
enamel is initially seen as a white opaque 
spot and is characterized by being softer 
than the adjacent sound enamel and is 
increasingly whiter when dried with air. 
However, the hypocalcified enamel is 
relatively unaffected by drying and 
wetting.4The white lesions can be 
differentiated from dental fluorosis and 
enamel opacities also. Dental flourosis is a 
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white, yellowish lesion, not well defined and 
symmetrical in distribution. Enamel 
hypoplasia is well demarcated opacities on 
the enamel surface due to injury or infection 
of deciduous teeth which has affected 
mineralization of permanent teeth.White 
spot lesion (WSL) is also a common 
iatrogenic effect seen in patients undergoing 
orthodontic treatment with fixed appliances. 
WSL develop in association with brackets, 
bands, arch wires, ligatures and other 
orthodontic devices that complicate 
conventional oral hygiene measures, leading 
toprolonged plaque accumulation. The 
acidic byproducts of the bacteria in plaque 
are responsible for the subsequent enamel 
demineralization and formation of WSL. 
Therefore, orthodontists must take up the 
active responsibility to educate patients 
about the importance of maintaining good 
dietary compliance and excellent oral 
hygiene regime.5In context of presently 
available literature, the management of 
enamel white spot lesion can be mainly 
divided into intervention through 
remineralization techniques, noninvasive 
infiltration, inhibition and surface alteration 
of the lesion. This article attempts to review 
all presently available methods and their 
philosophy behind management of enamel 
white spot lesion. 
 

Prevalence 
Orthodontic patients have significantly more 
WSL than non-orthodontic patients and 
these WSL may present estheticproblems 
years after treatment.A recent review of 
literatureshowed variations ranging from 2% 
to 97%, for WSLprevalence associated with 
orthodontic treatment. Quaard observed that 
WSLs developed significantly more often in 
orthodontic patients and reported that these 
lesions might present severe esthetic 
problems in the following years.6The teeth 
most affected by WSLs are the molars, 
upper laterals, upper canines, lower canines, 

and premolars. The incidence was highest in 
the labio-gingivalarea of the maxillary 
lateral incisors and lowest in themaxillary 
posterior segment. The reported incidence 
andprevalence of WSL between males and 
females have beenfound to be 
inconclusive.No significant 
differencesbetween the right and left sides of 
the maxilla and mandiblewere noted.5 
 
Subsurface White Spot Lesion Formation 
The caries process takes place slowly which 
requires repeated episodes of prolonged 
exposure to acidic conditions consistently 
below the critical pH for enamel dissolution 
(pH 5.5, demineralization) with intervening 
periods of return to the resting pH of plaque 
(pH 7.0, remineralization period).4WSL can 
occur on any tooth surface in the oral cavity 
where the plaque is allowed to develop and 
remain for a period of time.With poor oral 
hygiene, plaque builds up and the resting pH 
may reach 4.5. During an acid attack, caries 
and even erosions develop.Carious 
decalcification occurs when the pH drops 
below the threshold for remineralization and 
creates an alteration in the appearance of the 
enamel surface which is visualized as WSL. 
WSL makes the affected area softer than the 
surrounding sound enamel, making the tooth 
more prone to caries. There is about 10% 
reduction in the mineral content of enamel 
in these incipient carious lesions.5 

 

Treatment of White Spot Lesions 
The main responsibility of preventing WSLs 
is on patients; however, cooperation 
between the patient, parents and dentist is 
necessary for the prevention and treatment 
of these lesions. Good oral hygiene is thus 
more important. Mechanical plaque control 
by proper tooth brushing is of paramount 
importance. A standard toothbrush, use of 
disclosing solutions, and use of floss can 
help patients in attaining good oral hygiene. 
Use of power toothbrush may be a more 
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effective method in reducing plaque 
accumulation than manual tooth brushing 
alone.7Dentifrices normally contain either 
sodium fluoride, monofluorophosphate, 
stannous fluoride, amine fluoride, or a 
combination of these compounds. An 
appropriate level of fluoride ions is needed 
in dentifrices to provide an anticaries benefit 
by promoting enamel remineralization.3 
Fluoridated mouth rinses containing 0.05% 
sodium fluoride when used daily, showed 
significant reduction in lesion formation 
beneath bands in orthodontic patients. These 
mouth rinses are generally combined with 
antibacterial agents such as chlorhexidine, 
triclosan or zinc to improve their cariostatic 
effect. The application of a fluoride varnish 
provides a protective coating over the tooth 
surface which decreases enamel solubility. 
Fluoride varnish adheres to the enamel 
surface longer than other topical fluoride 
products.8Glass ionomer cements (GICs) 
were also used asorthodontic bonding 
adhesives to take advantage of their 
chemical bonding to tooth structure and 
sustained fluoride release following 
bonding. These adhesives release fluoride 
and have higher bond 
strength.5Antimicrobial agents such as 
chlorhexidine can change the ecology of the 
biofilm and can affect dental caries and 
therefore, are beneficial for patients with 
poor oral hygiene.Application of 0.2% 
chlorhexidine (CHX) twice daily each time 
for 60 seconds is recommended in patients 
who are not cooperative for using other 
preventive measures.3,5The results of recent 
studies have suggested that argon laser can 
be used to prevent enamel decalcification by 
altering the crystalline structure of enamel. 
It has been reported that enamel exposure to 
argon laser irradiation results in the 
alteration of the surface characteristics of the 
enamel by creating micro spaces that 
stabilize ions during an acid attack rather 
than allowing them to be lost from the 

enamel. The available calcium, phosphate 
and fluoride ions in saliva may then 
precipitate into these micro spaces, 
increasing the resistance of the enamel to 
demineralization and increasing the uptake 
of minerals from saliva.3Enamel 
demineralization might be prevented by the 
application of products containing casein 
phosphopeptidesamorphous calcium 
phosphate (CPP-ACP). CPP-ACP is a 
nanocluster that binds calcium and 
phosphate ions in an amorphous form. CPP-
ACP has been shown to adhere to the 
bacterial wall of microorganisms and tooth 
surfaces. When an intraoral acid attack 
occurs, the calcium and phosphate ions are 
released to produce a supersaturated 
concentration of ions in the saliva, which 
then precipitates a calcium phosphate 
compound onto the exposed tooth surface. 
This cream should be used after brushing the 
teeth twice a day. After applying the cream, 
patient should keep the mouth open forfew 
minutes. Patient is instructed not to eat or 
drink anything for 30 minutes.During this 
period, the cream can act on teeth for 
repairing the WSLs.2,5 
 
NONINVASIVE INFILTRATION 
 
Resin infiltration concept 
With the recent advancement in dental 
material and laser technology, attempts have 
also been made to „restore‟ or treat the 
lesion. In this direction, Caries infiltration is 
described as a micro-invasive technology 
that fills, reinforces and stabilizes 
demineralized enamel without drilling or 
sacrificing healthy tooth structure. The 
micro-invasive infiltration can be used to 
treat smooth surface and proximal carious 
lesions. It prevents lesion progression and 
increases life expectancy of a tooth. It 
provides an alternative to microabrasion and 
other restorative treatments for cariogenic 
white spot lesions. Once infiltrated, white 
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spot lesions take on the appearance of the 
surrounding healthy enamel.1The concept of 
caries infiltration was first developed at the 
Charité Berlin and the University of Kiel as 
a micro-invasive approach for the 
management of smooth surface and 
proximal non-cavitated caries lesions.It is 
marketed under the name Icon® (DMG 
America Company, Englewood, NJ) 
The principle of resin infiltration is to 
perfuse the porous enamel with resin by 
capillary action. This aims to arrest lesion 
progression by occluding the 
microporosities that provide diffusion 
pathways for the acids and dissolved 
materials. It has been debated that bacteria 
entrapped at the base of lesions could trigger 
and spread the caries process. It has been 
well established that the count of bacteria in 
non-cavitated lesions is low and not 
detrimental especially if properly sealed.The 
procedure for resin infiltration is fairly 
simple and acceptable by operators and 
patients. As the mineralized surface layer of 
the non-cavitated lesions hampers resin from 
penetrating into the lesion,this layer should 
be removed. Hydrochloric acid gel (15%) 
has been demonstrated to be superior to 37% 
phosphoric acid gel in removing the surface 
layer of natural enamel lesions when applied 
for 120 seconds. The penetration depth of 
15% HCl etching is more than twice (58 
μm) that of phosphoric acid, enabling 
penetration into the deepest part of the 
lesion and eliminating the decalcified areas, 
preventing further attacks.The surface is 
then dehydrated with 99% ethanol (ICON 
Dry) to facilitate the drying process. The 
philosophy of using ethanol wet bonding 
technique, is based on the assumption that it 
will coax hydrophobic monomers to 
infiltrate into demineralized wet enamel or 
dentine, and improve the efficacy of 
penetration of the hydrophobic infiltrate 
(TEGDMA) to get a well-defined, resin-
infiltrated layer.9The last step involves light 

curing of the resin following a three minute 
application time. A repeated application for 
another one minute is performed then the 
resin is light cured again. The excess resin is 
then removed and the surface ispolished. 
Using infiltrants with a refractive index 
closer to that of hydroxyapatite and the 
masking effect of the white spot lesions is 
improved. The resin is applied twice 
because of the shrinkage of the material 
after the first application resulting in the 
generation of space that can be then 
occluded by a second application. Polishing 
of the infiltrated lesion was found to 
improve the stability of the masking effect 
most likely due to reduction in surface 
porosity and possible removal of the oxygen 
inhibition layer. 
 
CONCLUSION 
With the emergence of so many concepts 
and promising results, it helps us now to 
better understand the factors which promote 
remineralization, arrest caries progression 
and produce morphologically stable surface. 
In future, we can only hope that, with this 
knowledge, we will be better able to treat 
white spot lesion either with single treatment 
option or combination therapy. 
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