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Abstract

Removable appliances should be considered as a method of interceptive orthodontic treatment and is mostly used in the mix den-
tition period. It basically either resolves the imminent dental problem or diminishes its severity. The relationship between ortho-
dontic procedures and periodontal status is considered a challenge, especially periodontal health during and after orthodontic treat-
ment. The aim of this study was to evaluate the prevalence of periodontitis in patients using removable orthodontic appliances.
The study was conducted in a university set up sample consisting of all patients who underwent removable orthodontic treatment
from June 2019 - April 2020, were examined and included in our data collection. A total of 315 case sheets were reviewed. The
statistical analysis was done using SPSS software. The data was analysed using a chi-square test. It was observed that more number
of periodontitis patients belonged to the age group above 30 years followed by 19 to 30 years and this was statistically significant
(p-value: 0.000<0.05). Within the limits of the study, it can be concluded that only 1.91% of patients using removable orthodontic
appliances, had periodontitis. Further research studies with long-term follow ups in older age groups are required to periodically
emphasise the importance of oral health in patients undergoing removable orthodontic treatment in order to maintain a healthy
periodontium.
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fix treatment, at least. However, the key success of treatment is
the patient compliance with the appliance [2]. The looseness and
soft tissue irritation of the gadget would definitely reduce the suc-

Introduction

Orthodontics is a dental specialty which aids in correction of the
alignment of teeth, with respect to the skeletal form, and soft- cess rate of treatment.
tissue relationship of the patient undertaking the treatment. Re-

movable appliances take a considerable share in contemporary The entire periodontium, including osseous and soft tissue com-

orthodontic treatments. The appliance was the innovation of ponents, remodels with orthodontic tooth movement [3]. How-

Geotge Crozat, in the early 1900s. It was later more developed ever, the presence of periodontal inflammation may inhibit re-

in European countries, but had fewer roles in the mainstream of
the United States orthodontics. Instead, American orthodontists
tended to use almost exclusively fixed appliances. In fact, Europe-
ans pioneered the functional application of removable appliances
for growth modification, at large [1]| These appliances would re-
solve minor to mild dental problems or can reduce the length of
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modeling and compromise the outcome of treatment through the
loss of periodontal connective tissue attachment [4]. While some
studies have shown periodontal changes induced by orthodontic
appliances are transient and do not result in permanent attach-
ment loss, 6 other studies suggest up to 10% of past orthodontic
patients have greater periodontal connective tissue attachment
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loss than the general population [5].

Up to now, fixed orthodontic treatment is still the best choice for
the various types of malocclusions [6]. Traditional metal stents
are often recommended for patients with severe occlusion or cor-
rective problems. Although the efficacy of the traditional braces
has been recognized all over the world, it still has some disadvan-
tages. For example, wearing traditional braces will make people
feel uncomfortable, and it is difficult to do conventional cleaning,
Patients must carefully brush each bracket and floss around the
wites to remove all traces of plaque, in order to reduce the risk of
demineralization during this treatment |7]. In addition, it isfound
that regular adjustments can be uncomfortable and inconvenient,
which will seriously hampers proper oral hygiene, creates numer-
ous plaque retention sites and then potentially leading to develop
white spot lesions, caries, and periodontitis. Some previous stud-
ies have found that treating with fixed orthodontic appliances will
stimulate the growth of a subgingival plaque, thus leading to some
adverse effects, and then increase the discomfort of those patient
[8-10]. Therefore, using an alternative removable orthodontic ap-
pliances may allow those patients to maintain an adequate oral hy-
giene, and then reduce the risk for negative dental and periodontal
complications [11].

The Invisalign system (Align Technology, Santa Clara, CA), a new
generation of removable, clear semi elastic polyurethane align-
ers, was first introduced into orthodontics in 1999 [12]. It based
on a polymer composed by a chain of organic units joined with
urethane links and are made from a thin, transparent plastic that
fits over the buccal, lingual/palatal, and occlusal surfaces on the
teeth, which was formerly a computer designedand could gradual-
ly move the teeth into an ideal position [12]. It is not permanently
bonded to teeth the way traditional braces, and can be ecasily re-
moved for cleaning,

Indeed, invisalign aligners can just be switched at home for a
more convenient adjustment experience. It may be an option for
most patients with mild to moderate bite or alignment problems.
At present, many scholars believe that the invisalign aligners are
more beneficial to maintain the periodontal health than the tra-
ditional fixed appliances. However, the Invisalign system usually
requires those patients to spend a minimum of 20 hours per day
to wear the aligners, and remove it only at eating, drinking, tooth
brushing, or flossing [13]. Because the surfaces of the teeth are
fitted over, it is possible to cause periodontal damage due to im-
proper cleaning of the oral cavity and the unsmooth edge of the
appliances.

In recent years, a large number of studies [14-17] about the peri-
odontal health status in patients undergoing orthodontic treat-
ment with fixed appliances and invisalign had been carried out.
Previously our team has conducted numerous clinical trials, few
review papers and surveys [18-32]. The main aim of this study
was to evaluate the prevalence of periodontitis in patients using
removable orthodontic appliances.

Materials and Method
Study setting and sampling

This study is a single-center retrospective study, carried out in
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the Department of Orthodontics in a private dental college. The
study was approved by the ethical board of Saveetha dental col-
lege — Institutional ethical committee [IEC] (SDC/SIHEC/2020/
DIASDATA/0619-0320) and was in accordance with the ethical
standards that were stipulated. All available records of Ortho-
dontic patients from June 2019 — April 2020, were examined and
included in our data collection. A total of 315 patients had under-
gone removable orthodontic appliances and were included in our
study. To carry forward with our study, each patient's periodontal
status was evaluated from the hospital digital database. Inclusion
criteria - removable orthodontic appliance patients with Local-
ised chronic periodontitis and generalised chronic periodontitis.
Cross verification of data for error was done by presence of ad-
ditional reviewers and by photograph evaluation. Simple random
sampling was done to minimise sampling bias. It was generalised
to the south indian population. Two examiners were involved in
the study.

Data collection/Tabulation

Acquisition of data was done from the hospital digital database
which records all patients details. The data were entered in the
system in a methodical manner. For this study, data on the num-
ber of Removable orthodontic appliance patients and clinical
variables such as their gender, age and their periodontal status
were collected. The data was then entered in excel manually and
imported to SPSS for analysis. Incomplete or censored data were
excluded from the study.

Statistical analysis

Descriptive statistics were used to summarise the demographic
information of the patients included in this study and for the
acquisition of frequency distribution of the data. The statistical
analysis was done using SPSS software (SPSS version 21.0, SPSS,
Chicago II, USA). The data was analysed using a chi-square test to
evaluate the associations of independent variables involved in the
study. The p-value of less than 0.05 was considered to be statisti-
cally significant.

Results and Discussion

Out of 315 patients it was found that only 8 patients had peri-
odontitis. The highest number of removable orthodontic appli-
ance patients belonged to the age group of 19-30 years (68.47%)
followed by the age group above 30 years (17.20%), 18 years and
below (14.33%) [Figure 1]. It was observed that more number
of female patients (52.55%) use removable orthodontic appli-
ances when compared to male patients (47.45%) [Figure 2]. It was
observed that only 1.91% of removable orthodontic appliance
patients have periodontitis. [Figure 3] More number of patients
with periodontitis belonged to the age group above 30 years. The
highest number of patients were without periodontitis and be-
longed to the age group of 19-30 years. Patients without peri-
odontitis were more predominant among the age group of 19-
30 years when compared to patients with periodontitis. [p-value:
0.000 (p-value<0.05; hence statistically significant)] [Figure 4]. It
is observed that periodontitis was more prevalent among females
than males. Patients without periodontitis, were more predomi-
nant among females, when compared to patients with periodon-
titis. [p-value: 0.484 (p-value>0.05; hence statistically non signifi-
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cant)] [Figure 5].

Several studies have addressed the impact of fixed, removable,
and myofunctional orthodontic/orthopaedic appliances of retain-
ers in relation to supragingival plaque accumulation and gingivitis
[33]. These supragingival conditions are reversible a few months
after appliance removal in patients with a good standard of oral
hygiene. Alexander (1991) and Atack et al.,, (1996) suggested that
orthodontic appliance removal leads to similar periodontal con-
ditions to those observed before treatment [34, 35]|. Conflicting
results comparing the periodontal status of subjects treated with
fixed vs removable appliances have also been reported.

Tuncer and Baylas [36] found significant differences in probing
pocket depth between removable and fixed appliances after 1
month of treatment. However, Artun et al. [37] found no differ-

https://scidoc.org/IJDOS.php

ences in periodontal indices between fixed and removable ortho-
dontic appliances. In addition, studies have [38] compared subgin-
gival plaque levels in patients using fixed or removable appliances
and reported that although plaque levels in both treatment groups
were higher than that of controls, no statistically significant dif-
ferences in the levels of subgingival plaque were found between
the treatment groups. A study by karkhanechi concluded that
Treatment with removable aligners was associated with improved
periodontal status as evidenced by decreased plaque levels, gingi-
val inflammation, bleeding upon probing, probing pocket depths,
and BANA scores [39].

The effect of orthodontic appliances on periodontal health has
been evaluated in many studies. Despite the widespread use of
fixed and Invisalign systems, there is still an absence of evidence
to determine the effect on both types of appliances on the peri-

Figure 1. This Bar chart depicts the frequency of age wise distribution based on number of removable orthodontic appli-

ance patients. X axis denotes age of the patients and Y axis denotes the number of using removable orthodontic appli-

ance patients. The highest number of removable orthodontic appliance patients belonged to the age group of 19-30 years
(Green) followed by the age group above 30 years (Orange) and below 18 years (purple).

Figure 2. This Bar chart depicts the frequency of gender wise distribution of removable orthodontic appliance patients. X
axis denotes the gender of the patients and Y axis denotes the number of removable orthodontic patients. It was observed
that more number of female patients (red) use removable orthodontic appliances when compared to male patients (blue).

Figure 3. This Bar chart depicts the frequency of periodontal status in patients with removable orthodontic appliances. X
axis denotes periodontal status of the patients and Y axis denotes the number of removable orthodontic patients. It was
observed that only 1.91% of removable orthodontic appliance patients had periodontitis (Yellow).
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Figure 4. This Bar chart represents the association between age and periodontal status of removable orthodontic appliance
patients. X axis denotes age of the patients and Y axis denotes the number of removable orthodontic patients. Inference:
Patients without periodontitis (green) were more predominant among the age group of 19-30 years when compared to pa-

tients with periodontitis (yellow). Chi-Square test, p-value: 0.000 (p- value <0.05); hence statistically significant.

Figure 5. This Bar chart represents the association between gender and periodontal status of removable orthodontic appli-
ance patients. X axis denotes the gender of the patients and Y axis denotes the number of removable orthodontic appliance
patients. It is observed that periodontitis was more prevalent among females than males. Chi-Square test, p-value: 0.484 (p
value>0.05); hence statistically non significant).

odontal. McGuinness [40] and other researchers by conducting a
systematic review and a review of the literature, they pointed out
that orthodontic treatment itself does not increase the incidence
of periodontal pathologies. However, some scholars found oral
hygiene procedures have a great impact on the periodontal sta-
tus of orthodontic patients. Orthodontic treatment is sometimes
considered to be a predisposing factor for periodontal disease,
because orthodontic appliances may prevent complete oral hy-
giene procedures and cause bacterial aggregation. However, some
scholars believe that orthodontic treatment can be used as a caus-
ative factor for periodontal disease. The explanation for this view-
point is that orthodontic devices may prevent complete oral hy-
giene procedures and cause an increase in bacterial aggregation|7,
34, 41, 42]. Some clinical and experimental studies have shown
that when inflammation is not completely controlled, orthodontic
treatment may also cause inflammatory response even in patients
with good oral hygiene, thereby accelerating the development of
periodontal damage and resulting in attachment loss [43, 44|. The
pros of the study includes flexibility, less time consumption and
accessibility. The limitations of the study include a distinct ethnic

group.
Conclusion

Within the limits of the study, it can be concluded that only
1.91% of patients using removable orthodontic appliances, had
periodontitis. It was observed that more number of periodontitis
patients belonged to the age group above 30 years. Further re-
search studies with long-term follow ups in older age groups are
required to periodically emphasise the importance of oral health

in patients undergoing removable orthodontic treatment in order
to maintain a healthy periodontium.
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