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ABSTRACT 

Objective: The most frequently seen negative 

effect during orthodontic procedure using 

fixed appliances is the progress of initial 

carious lesions. The objective of this paper is to 

evaluate patients with white spot lesions and 

its relation to fixed orthodontics. Methods: 

The cross-sectional study was conducted 

among 380 orthodontic patients including 219 

(57.6%) boys and 161 (42.4%) girls. The study 

participants were also separated into 3 groups. 

The WSL index was used for visual evaluation 

of buccal surfaces of anterior teeth, premolars, 

and first molars. Same examiner correlated 

WSLs with Oral hygiene index simplified (OHI-

S). Frequency, Mean and Standard Deviation 

was calculated and the level of significance was 

at 0.05. Results: The overall occurrence of 

white spot lesions was 151 (39.7%) which was 

further categorized into Boys 67 (17.6%) and 

Girls 84 (22.1%). The prevalence of white spot 

lesions was recorded at different points in time 

i.e. before the start of orthodontic treatment 

(7.9%), after six months (14.1%) and after 

twelve months of therapy (17.7%). Spearman’s 

correlation showed a significant positive 

correlation of WSLs with poor oral hygiene 

index. Conclusion: The study showed high 

prevalence of white spot lesions during 

orthodontic procedure. The incidence of 

lesions indicated significant relation duration 

of treatment and oral hygiene status. So, 

patients with orthodontic treatment should 

obtain proper oral hygiene treatment to 

discontinue the progress of demineralization..  
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INTRODUCTION 

White spot lesions (WSL) are one of the most 

undesired iatrogenic draw backs of orthodontic 

therapy with fixed appliances. Orthodontic 

patients are more susceptible to the development 

of white spot lesions than untreated patients.
[1]

The presence of bands & brackets impairs oral 

hygiene status and increases the chances of 

plaque retention on such sites.
[2,3]

 As a result of 

increased level of plaque accumulation on teeth 

surface, dental caries causing microorganisms are 

raised in the oral environment that subsequently 

lower the pH of the preserved plaque on the teeth 

surface contiguous to orthodontic bands & 

brackets delaying remineralization and leading to 

decalcification.
[4]

 Initial decalcifications on 

enamel surface can be seen as early as four weeks 

after the beginning of orthodontic treatment.
[5]

 

Incipient lesions are characterized by their 

opacity, mineral loss, and decrease of 

fluorescence radiance when compared to healthy 

enamel surfaces. Many incipient enamel lesions 

have an opaque milky white appearance due to an 

optical phenomenon caused by mineral loss in the 

surface and sub-surface that alters the refractive 

index and increases the scattering of light in the 

affected area, all resulting in greater visual 

enamel opacity.
[6]

 White spot lesion (WSL) may 

cease from further progression upon removal of 

orthodontic appliances as the cariogenic 

environment is made unavailable. But 

esthetically, they are unlikable mainly if they are 

extensive.
[7] 

The present study was carried out to 

evaluate the prevalence of white spot lesions in 

patients undergoing orthodontic treatment. 

MATERIALS & METHODS 

The cross-sectional study was conducted among 

patients coming to orthodontic clinics in the city
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and department of orthodontics in dental college, 

Raipur. The total sample was compromised of 

380 including 219 (57.6%) Boys and 161 (42.4%) 

Girls. The study participants were also separated 

into 3 groups as; Group I consisted of 94 patients 

before the start of treatment, Group II comprised 

of 168 patients who had been undergoing 

orthodontic therapy for 6 months and Group III 

comprised of 118 patients who were undergoing 

this therapy 12 months back. The entire selected 

sample, fulfilled the following criteria as: no 

previous history of orthodontic, absence of any 

congenital anomalies. Patients with any kind of 

systemic disease, any dental problems, cysts, or 

ongoing medication for a chronic disease were 

excluded from the study. 

Study Design 

All the three groups were examined for the 

presence of white spot lesions. The WSL index 

(Gorelick et al., 1982)
[8]

 was used for visual 

evaluation of the buccal surfaces of the anterior 

teeth, premolars, and first molars in both maxilla 

and mandible. The scoring criteria was as 

follows: 0 for no visible white spot lesion (no 

demineralization); 1 for visible WSL that covered 

less than 1/3
rd

 of the tooth surface (mild 

demineralization); 2 for visible WSL that covered 

more than 1/3
rd

 of the tooth surface, with a 

roughened surface (moderate demineralization); 

& 3 for visible cavitations, (severe 

demineralization). The examination scoring was 

performed under direct illumination using a 

dental chair light after drying the teeth with 

compressed air for five seconds. All the 

participants were examined by the same examiner 

to avoid intra examiner errors.
[8]

 Same examiner 

recorded the oral hygiene status of all the 

participants with Oral hygiene index simplified 

OHI-S, that includes debris index simplified (DI-

S) and calculus index simplified (CI-S). These 

indices were calculated by adding the scores of 6 

index teeth surfaces & then dividing by number 

of teeth examined. The scores are assessed as: 

Good - 0.1-0.6; Fair –0.7-1.8; and Poor – 1.9-3.0 

for both debris and calculus index. After that both 

individual scores are added up to get the total 

OHI-S index score and evaluation of OHI-S is as: 

Good - 0.1-1.2; Fair –1.3-3.0; and Poor - 3.1-

6.0.
[9] 

  

Data Analysis 

SPSS version 16.0 (SPSS, Chicago, IL, USA) 

was used for analysis of data. Frequency, Mean 

and Standard Deviation was calculated. Chi-

square test, and ANOVA test were used to 

analyze the data and the level of significance was 

at 0.05.     
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Graph 1: Prevalence of White Spot Lesion 

formation in relation to gender 

Graph 2: Percentage of White Spot Lesions 

(WSLs)  

Graph 3: Teeth assessment of White Spot 

Lesions (WSLs)  

Graph 4: Showing degree of severity of white 

spot lesions among all the patients 
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Table 1:  Mean scores of patients with WSLs at different points of time

Duration of treatment No Mean Std. Deviation F Sig. 

Before 94 .32 .469 

4.734 0.009 

After 6 months 168 .36 .482 

After 12 months 118 .51 .502 

Total 380 .40 .490 

Table 2:  Frequency of patients with WSLs in relation to oral hygiene index

White spot lesions 

OHI Present Absent p-value 

Good 3 (0.8%) 110 (28.9%) 

0.000 
Fair 92 (24.2%) 100 (26.3%) 

Poor 56 (14.7%) 19 (5.0%) 

Total 151 (39.7%) 229 (60.3%) 

Table 3:  Showing correlation of WSLs with oral hygiene index 

OHI DEGREE 

Spearman's rho 
Correlation Coefficient 1.000 .579(*) 

Sig. (2-tailed) .000 

* Correlation is significant at the 0.01 level (2-tailed)

RESULTS 

The study subjects were between the age groups 

of 14-22 years. The overall occurrence of with 

white spot lesions was 151 (39.7%) which was 

further categorized into Boys 67 (17.6%) and 

Girls 84 (22.1%) as shown in Graph 1. There 

were no differences between girls and boys 

(p=0.522). The prevalence of white spot lesions 

was recorded at different points in time i.e. before 

the start of orthodontic treatment (7.9%), after six 

months (14.1%) and after twelve months of 

therapy (17.7%) (Graph 2). The findings were 

significant at all the intervals (p= 0.004). It was 

found that most of the lesions were seen in the 

upper labial surface of the teeth (24.9%) as 

compared to the lower surfaces (14.8%) as 

mentioned in Graph 3. Graph 4 showing degree of 

severity of white spot lesions as 23.6% having 

mild, 13.2% with moderate and 2.9% with severe 

degree of demineralization. Similarly mean value 

of lesion was obtained at different intervals 

among the study subjects and found that average 

of scores significantly increased with the duration 

of treatment (p=0.009) as mentioned in Table 1. It 

was also shown that severity of white spot lesions 

was increasing as the status of oral hygiene index 

was turning down. Similarly spearman’s 

correlation showed that with every “1” score 

increase in oral hygiene index, there is “0.579” 

elevation in the degree of severity of WSLs 

(Table 2 & Table 3).  

DISCUSSION 

The present survey indicates that white spot 

lesions remain a significant problem during 

orthodontic management. Overall prevalence of 

WSLs among the study participants was 39.7%. 

The prevalence of WSLs among orthodontic 

patients ranged from 0 to 97% as shown by many 

studies.
[10,11]

 But recent investigations had shown 

the incidence of WSLs among orthodontic 

populations as 73-95%, which is much higher 

than the present data.
[12,13]

 The results were non-

significant in relation to gender while considering 

the prevalence of WSLs and these findings were 

similar to the results of Sagarika et al in Indian 

population.
[14]

 However some studies reported 

significant gender differences and indicated that 

males are having greater risk of developing 

lesions.
[11,15]

 The upper teeth surfaces were most 

commonly affected with WSLs compared to 

lower teeth surfaces. Simiarly, Gorelick et al.,
[8]

 

showed maxillary lateral incisor as well as 

canines as the most common affected teeth 

surfaces. The evolution of appliances resulted in 

the change in sites of occurrence from the 

posterior to anterior. Whereas, Bach mentioned
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prevalence of lesions on first molars, that 

followed maxillary central and lateral incisors, 

mandibular incisors, second molars and lastly 

canines and premolars. Tufekcia et al indicated 

that there is no significant difference in the 

prevalence of WSLs during orthodontic treatment 

in relation to teeth.
[12] 

The study showed various 

degrees of severity of white spot lesions as 23.6% 

subjects having mild, 13.2% having moderate and 

2.9% having severe degree of demineralization. 

Whereas Akin et al showed that 35% of patients 

had mild WSLs, and the remaining WSLs were 

severely affected, either with severe WSL (25%) 

or with cavitation (5%).
[16]

 It has been stated that 

the progress of white spot lesions under fixed 

orthodontic bands is a tremendously rapid 

procedure, even when cement that containing 

fluoride is used for bonding. Fixed orthodontic 

appliances serve as plaque retention sites, and, in 

case of poor oral hygiene, plaque accumulates 

and along with this acidogenic bacteria cause 

marked demineralization of enamel. The 

incidence of WSLs was increasing with the 

duration of treatment in the present data and 

similar correlation was seen in Lucchese et al 

study in 2012.
[17]

 The higher occurrence of WSLs 

after 6 months of orthodontic therapy confirms 

that demineralization can speedily become a 

concern with fixed appliances when the oral 

hygiene index of the patient is poor. In an another 

study by Tufekcia et al found that, 38% of 

subjects had WSLs after 6 month of treatment and 

the number increased to 46% by 12 months. Only 

11% of the control group (i.e. before the start of 

treatment) had at least one white spot lesion. 

Gorelick et al presented prevalence of around 

50% lesions in their study, at the end of 

orthodontic treatment.
[8]

 A higher prevalence may 

be attributed to the extent of the orthodontic 

management. It was also showed that significant 

decalcification occurs within 6 months after fixed 

orthodontic bonding.
[12]

 The present data also 

revealed that oral hygiene status had a strong and 

significant correlation with the prevalence of 

white spot lesions. It is well known that poor oral 

hygiene was an important risk factor in the 

formation of WSLs. Juliena et al found WSLs in 

only 17% of patients with good oral hygiene 

index, compared to 24% with fair and 38% with 

poor oral hygiene status.
[18]

  

CONCLUSION

The study showed that 39.7% of patients 

developed white spot lesions during orthodontic 

procedure. Its prevalence was almost double in 

the maxillary teeth than mandibular. There was 

no significant difference in relation to gender, but 

the incidence of lesions increasing with the 

duration of treatment.  Furthermore, WSLs, 

showed a significant correlation with oral hygiene 

status. So, patients undergoing orthodontic 

treatment should receive proper oral hygiene 

treatment to stop the progress of demineralization. 
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