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Introduction

Malocclusions are not life-threatening conditions; however, they 
can affect the health of  oral tissues and may cause psychologi-
cal and social problems [1]. Nonalignment of  the teeth on the 
jaws may cause dental caries due to the accumulation of  dental 
plaques resulting from difficult-to-reach areas in the mouth [2]. 
For this reason, dental caries is seen as an important side effect 
of  malocclusions. The common goal of  all orthodontic treatment 
methods is to ensure that the teeth are aligned properly on the 
jaws, as well as in harmony with each other [3]. A balanced soft 
tissue appearance and an esthetic smile are virtually the greatest 
passion of  patients and orthodontists [4]. The most common side 
effect of  orthodontic treatments is that they cause changes in oral 
flora due to the formation of  non-cleanable surfaces, and there-

fore they cause areas of  decalcification on the enamel and eventu-
ally periodontal diseases [5]. Appliances are directly attached to 
the tooth surface increasing the difficulty of  achieving adequate 
oral hygiene. Some commonly used accessories, such as hooks, 
posts, elastic chains and springs, can also undermine dental bio-
film removal. In orthodontics, the use of  Bisphosphonates has 
been suggested as possible means to control relapse and even to 
generate ‘‘pharmacological anchorage” [6]. The lack of  patient’s 
cooperation and consequent poor oral hygiene is one of  the main 
challenges in orthodontic practice. Bonding has been an area of  
paramount interest in Orthodontic research ever since the intro-
duction of  acid etching technique by Buonocore in 1955. There 
are many factors that can potentially affect the bond strength 
between the enamel and the orthodontic bracket including: the 
type of  enamel conditioner, acid concentration, length of  etch-
ing time, composition of  the adhesive, bracket base design, the 
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bracket material, the oral environment as well as the skill of  the 
clinician. The shear bond strength of  attachments indicates the 
retentive strength of  the bracket on the tooth and should be suf-
ficient to withstand forces of  mastication and stress from arch 
wires and other force delivery system [7]. Transbond XT, a con-
ventional light cured Bis-GMA based composite resin has been 
the popular material of  choice in Orthodontic bonding today [8]. 
Instron testing machine is a highly sophisticated and technique 
sensitive equipment and has been used extensively in orthodon-
tics for studies on bond strength, frictional resistance etc. It is 
comparatively less expensive, small in size and does not require 
expert handling [9].

The crystalline structure of  enamel becomes more stable by the 
acquisition of  fluoride which displaces the hydroxyapatite crystals 
to form fluoro apatite crystals [10]. It has been demonstrated that 
topical fluoride application induces deposition of  calcium fluo-
ride-like material (CaF2) on enamel surfaces. CaF2 remains avail-
able on enamel and in the dental biofilm during weeks after the 
orthodontic treatment starts [11]. APF gel is the most commonly 
used in dental practice where the patient is advised to not rinse or 
gargle for 30 min. It includes 1.23% NaF and 1% sodium dihy-
drogen phosphate monohydrate [12]. The fluoride concentration 
of  toothpastes should be over 1000 ppm and toothpastes with 
higher fluoride concentrations are more effective. Daily use of  
high-fluoride toothpastes can significantly reduce the prevalence 
and incidence of  enamel lesions during the treatment of  adoles-
cents with fixed orthodontic appliances [13]. Thus the aim of  the 
study was to analyse the prevalence of  use of  topical fluoride ap-
plication in patients undergoing orthodontic treatment.

Materials And Methods

A single centre retrospective study was done in an institutional 
setting. The ethical approval was received from the institution-
al ethical committee. The study involved selected patients data 
who had undergone topical application of  fluoride prior to or-
thodontic treatment. The necessary approvals in gaining the data 
were obtained from the institutional ethical committee (SDC/
SIHEC/2020/DIASDATA/0619-0320) The number of  people 
involved in the study include guide, reviewer and researcher.

Selection of  Subjects

All patients who had undergone topical application of  fluoride 
from the time period of  june 2019 to april 2020 were selected for 
the study (N=700). All available data were taken into considera-
tion and there was no sorting process.

Data collection

The patient's details were retrieved from the institution’s patient 
record management software (Dental information archiving soft-
ware). Data regarding patients age, gender, topical application of  
fluoride were taken into consideration for this study. Cross veri-
fication was done with the help of  photographs and radiographs. 
The data was manually verified, tabulated and sorted.

Inclusion criteria

All patients with fluorosis were taken into account.

Exclusion criteria

Patients' records that were incomplete were removed from the 
study. Repetitive entries were also removed. Patients who had 
systemic illness, multiple missing teeth, developmental anomalies, 
stains, multiple carious teeth were also excluded from the study.

Statistical analysis

The tabulation of  data was analysed using SPSS software (IBM 
SPSS Statistics version 23.0). The method of  statistical analysis 
that was used in this study was Chi square test to compare two 
proportions. The analysis was done for age, gender, presence/ 
absence of  fluorosis in this study.

Result And Discussion

Early carious lesions are first seen as white spots in caries-suscep-
tible locations around bracket margins and in the gingival third 
of  teeth in patients undergoing orthodontic care. White-spot le-
sions are not unique to orthodontic patients alone and have been 
observed in 3% to 82% of  children who have not received ortho-
dontic treatment. In an effort to prevent the occurrence of  white-
spot lesions, a regimen for self-applied topical fluoride prepara-
tions is indicated in overall orthodontic treatment and may very 
well represent the standard of  care in the orthodontic community. 
It becomes advantageous that a 1- step fluoride regimen be imple-
mented as an adjunct toward clinical care [14].

From the study conducted above, it is found that among the 700 
patients who were selected, 94 patients (13.45%) had undergone 
fluoride application prior to the commencement of  orthodontic 
treatment and 605 patients (86.55%) had not undergone fluoride 
application (Figure 1).

We can also observe that the majority of  the patients don’t use 
topical fluoride application as a preventive measure prior to or-
thodontic treatment. Among the 94 patients who underwent fluo-
ride application procedure, 65 patients (9.30%) in the age group 
of  10-25 years had undergone fluoride application procedure and 
29 patients (4.15%) in the age group of  25-35 years had under-
gone fluoride application procedure and no patients had under-
gone fluoride application procedure in the age group of  35-60 
years (Figure 2). The results obtained are statistically significant 
(p<0.05). 

It's also observed from our study that among the 94 patients who 
underwent fluoride application procedure, 58 males (8.30%) had 
undergone topical application of  fluoride when compared to fe-
male patients where 36 patients (5.15%) had undergone topical 
application of  fluoride prior to orthodontic treatment and the 
results obtained are statistically not significant(p>0.05) (Figure 3). 
A study conducted by Wang et al on bonding strength of  brackets 
on the enamel on patients with tooth treated with fluoride and 
patients not treated with fluoride application proves that there is 
no statistical significant difference between the bonding strength 
[15]. However another study conducted by Noyes et al proves 
that pre-treatment is recommended for the reduction of  caries 
and enamel decalcification and repeated fluoride applications to 
be done after bracketing is necessary whereas in our study, major-
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ity of  the subjects do not use fluoride application prior to ortho 
treatment [16]. The results of  the study done by alexander et al  
show that the daily use of  a 5000- ppm fluoride gel along with 
conventional toothbrushing with an over-the-counter fluoride 
toothpaste or the twice daily use of  a 5000 ppm gel dentifrice is 
significantly more effective in preventing demineralization than 
the use of  toothpaste and mouth rinsing with a 0.05% fluoride so-
lution [14]. Confocal microscope evaluation showed that enamel 
conditioning with 37% phosphoric acid produced greater depths 
of  resin penetration than did self-etching primer or air abrasion 
[17]. The limitations of  the study were that it is a unicentered 
study with predominant south indian population with inadequate 

sample size. The study can be further elaborated with a large pop-
ulation and conducting clinical trials with different types of  fluo-
rides to ensure the effectiveness of  the study. Previously our team 
had conducted numerous clinical trials [18-21] and lab animal 
studies [22-24] and in vitro studies [25-27] over the past 5 years. 
Now we are focussing on epidemiological studies. The idea for 
this study stemmed from the current interest in our community. 
It is important that the health care workers educate the patients 
about fluoride application and its advantages before undergoing 
orthodontic treatment to minimise the effect of  brackets on the 
enamel and thus giving a pleasing smile after the completion of  
the treatment.

Figure 1. Bar graph represents number of  patients who underwent topical application of  fluoride. X-axis represents fluoride 
application and Y-axis represents the total number of  patients. Among 700 patients, 94 patients(13.45%) had undergone 

fluoride application.

Figure 2. Bar graph represents association between age and topical application of  fluoride. X-axis represents the age group 
and Y-axis represents the total number of  patients. Majority of  the patients in the age group of  10-25 years had undergone 
topical application of  fluoride prior to orthodontic treatment.. (Chi square test,  p-value: 0.047 (p<0.05) statistically signifi-

cant).

Figure 3. Bar graph represents association between age and topical application of  fluoride. X-axis represents the age group 
and Y-axis represents the total number of  patients. Majority of  the  males (8.30%) had undergone topical application of  

fluoride prior to orthodontic treatment when compared to females(5.15%). (Chi square test,  p-value: 0.156 (p<0.05) statisti-
cally significant).
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Conclusion

Within the limits of  this study of  application of  fluoride, age 
groups of  10-26 years are the predominant group to undergo 
topical application of  fluoride and majority of  the males had  un-
dergone topical fluoride application than the females. Thus it is 
important to make the patients understand about the significance 
of  topical fluoride application before undergoing orthodontic 
treatment which can make the teeth caries resistant.
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