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upper four front teeth and scored as present or absent. The frequency of
WSLs in each group was calculated and then compared using Fisher’s
exact test.

Results: In Group 1 (control), WSLs were present in 14 of 48 patients
(30%). In Group 2 (1 year of treatment), WSLs were present in 36 of
48 patients (75%). In Group 3 (2 years of treatment), WSLs were
present in 38 of 48 patients (79%). The frequency of WSLs in Group 1
was significantly different compared to Group 2 (P=0.0134) and Group
3 (P=0.0087). However, no significant difference in frequency of
WSLs was seen in comparing Groups 2 and 3 (P=0.8782)

Conclusion: More than 70% of patients who undergo orthodontic
treatment develop WSLs, especially in the first months of treatment.
This high incidence of WSLs stresses the importance of patient
compliance with an oral hygiene protocol that should be tailored for
each patient.
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Introduction:-

White spot lesions (WSLs) are areas of demineralized enamel that can develop due to poor oral hygiene. The
introduction of orthodontic appliances into the oral cavity increases the risk of developing WSLs." This increased
risk occurs due to the complex design of fixed orthodontic appliances which cause an increased chance of plaque
adhesion and further make it more difficult for the patient to clean that area using regular oral hygiene methods.?
After the fixation of orthodontic appliances in the oral cavity, a rapid transformation in the bacterial flora of plaque
occurs. The amount of acidogenic bacteria in the plaque increases, mostly Streptococcus mutans and species of
Lactobacillus.® This increase in acidogenic bacteria results in decreased plague pH in orthodontic patients to a
greater extent than in non-orthodontic patients.” Therefore, patients undergoing orthodontic treatment have an
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increased risk to develop carious lesions. These lesions are seen most commonly on the buccal surface of the teeth
around the brackets, especially adjacent to the gingiva.* These WSLs can develop during the first month of
treatment, and if untreated can result in irreversible cavitation.> Zachrisson et al. found that in patients with
orthodontic appliances, the labiogingival aspect of the lateral incisors is the most common site for WSLs, and the
maxillary posterior segments are the least common site,® and further found that male patients are affected more
commonly than female ones.” In a clinical study of orthodontic patients, Tufekci et al. concluded that in the first
months of treatment it is critical to evaluate oral hygiene, as WSLs developed rapidly in the first 6 months, and then
continued to increase in number at a slower rate over the months to follow.” The published incidence of WSLs
among orthodontic patients varies widely from as little as 2% to as high as 96%, depending on the study.™*® This
wide variation formed the underlying motivation for this study. The primary goal is to describe the incidence of
WSLs after treatment with fixed orthodontic appliances at time of application and after 1 and 2 years of treatment.

Materials And Methods:-

A cross sectional study was conducted after approval from the dental research ethics committee of the authors’
institution. A total of 144 subjects (age mean + standard deviation 22 + 8 years) were enrolled in 3 groups of 48
subjects each: Group 1 was the control group and consisted of subjects examined immediately after the application
of orthodontic appliances. Group 2 consisted of subjects examined after 1 year of treatment with fixed orthodontic
appliances. Group 3 consisted of subjects examined after 2 years of treatment. Inclusion criteria for each group were
as follows: all four upper front teeth (FUFT) must be fully erupted and fully visible without structural abnormalities,
fillings, veneers or any other type of reconstruction on the buccal side, and at least four brackets must be bonded to
the FUFT. Each patient had been given the same oral hygiene instructions and special cleaning instructions
including a recommendation for the daily use of fluoride toothpaste and fluoride mouthwash.

Each subject was evaluated for the presence of WSLs using clinical intra-oral photographs. The clinical photographs
were taken by various orthodontic consultants. The mode of examination was indirect examination.

The upper four front teeth were examined for WSL and scored as follows: Score 0: No WSLs in any of the four
upper front teeth (FUFT). Score 1: Presence of WSLs in any of the four upper front teeth (FUFT).

Statistical analysis was conducted using SPSS v21. The frequency of WSLs in each of the three groups was
calculated and then compared using Fisher’s exact test, with statistical significance level set at P < 0.05.

Results:-

The number of patients in each group with WSLs is shown in Figure 1. In group 1 (control), 14 of 48 patients (30%)
had WSLs (score 1), and 34 of 48 patients (70%) had no WSLs (score 0). In group 2 (1 year of treatment), 36 of 48
patients (75%) had WSLs (score 1), and 12 of 48 patients (25%) had no WSLs (score 0). In group 3 (2 years of
treatment), 38 of 48 patients (79%) had WSLs (score 1) and 10 of 48 patients (21%) had no WSLs (score 0). When
compared using Fisher's exact test, a significant difference was seen in the frequency of WSLs seen in Group 1
relative to both Group 2 (P=0.0134) and Group 3 (P=0.0087). However, no significant difference was found when
comparing the frequency of WSLs in Group 2 and Group 3 (P=0.8782).

Figure 1 : Frequency of patients with WSLs.
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Discussion:-

Tufekci et al. concluded that the first WSLs started to develop rapidly in the first 6 months then continued to
increase in number at a slower rate in the months to follow.® This conclusion correlates well with the findings of the
present study, as a significant increase in the prevalence of WSLs was found in the group of patients at 1 and 2 years
into orthodontic treatment when compared to the control group observed immediately after orthodontic application.
Further, no significant difference in prevalence of WSLs was seen comparing the groups after 1 year and 2 years of
treatment. Other studies worldwide have found similar results. Richter et al. found the incidence for WSLs to be
approximately 72% within a sample of 350 subjects undergoing orthodontic treatment over a 12 month period.’
Similarly, Sagarika et al. reported an incidence of WSLs of 76% among 90 subjects over 24 months of orthodontic
treatment.' In contrast, other researchers have found lower rates of WSLs, such as Akin et al. and Enaia et al., who
reported WSLs incidences of 55% and 61%, respectively over a treatment period of at least 1 year.'*'? These
differences may be due to a variety of patient factors that are not considered in this study such as salivary flow,
gender, and diet. A lack of accounting for these factors is an important limitation of this study; however, it is to our
knowledge the first to measure the incidence rate of WSLs in patients after application of fixed orthodontic
appliances in Saudi Arabia.

Conclusion:-

Most patients (more than 70%) who undergo fixed orthodontic treatment develop white spot lesions, especially in
the first months of the treatment. Despite recent advances, prevention of demineralization during orthodontic
treatment is considered one of the greatest challenges for clinicians. Therefore, for each patient an oral hygiene
protocol should be tailored with the goal of preventing the development of WSLs. Patient compliance is critical in
order to achieve this goal, and so is improved communication among the patient, general dentist, and orthodontist in
order to minimize the risk of developing WSLs and to take proper measures once they start to appear.
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