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Comparison of the Effects of Lingual and Labial Fixed Orthodontic Appliances:

A Retrospective Study

Lingual ve Labial Sabit Ortodontik Aygitlarin Etkilerinin Karsilastirilmasi:

Retrospektif Calisma

Fixed Orthodontic Appliances

OZET

Amag: Bu calismamin amaci, lingual ve labial sabit
ortodontik aygitlarin hasta konforu ve giinliik yagam iizerindeki
etkilerini karsilastirmaktir.

Gereg ve Yontem: Toplam 30 hasta, aygit tipine gore iki
grup olarak degerlendirildi. Grup 1’°de 9 kadin, 6 erkek toplam
15 hastaya lingual braket, Grup 2 ’de 8 kadin ve 7 erkek toplam
15 hastaya labial braket uyguland:. Tiim hastalarin 1. giin
(T0) 7. giin (T1) ve 14. giinlerde doldurulan anket formlar
degerlendirildi. Agrt diizeyi, konusma gii¢liigii, dil travmast,
yeme giicliigii, fircalama giicliigii, dislerdeki diizelmenin ilk
farkedilme zamani, sosyal ¢evre tepkisi, tedavi memnuniyeti
ve tedavi gerekliligi parametreleri anket formlarindaki 1'den
10°a kadar puanlanan degerlere gore incelendi. Verilerin
istatistiksel analizleri tek yonlii Anova, Welch'in t-testi ve
eslestirilmis orneklem t-testi ile yapildt.

Bulgular: T0 doneminde agri diizeyi ve fir¢calama gii¢liigii
agisindan gruplar arasinda anlamli fark bulunmazken (p>0,05),
Grup 1'in konusma gii¢liigii, dil travmast ve yeme gii¢liigii
degerleri Grup 2'ye gére daha yiiksek bulundu (p<0,05). Agr
diizeyi ve konusma giicliigii agisindan TO-T1, TO-T2 ve T1-T2
donemleri arasinda anlaml diisiisler gozlendi (p<0,05).

Sonug: Lingual braketler ozellikle tedavinin ilk giinlerinde
daha fazla dil travmasina, konusma ve yeme giicliigiine neden
oldu. Her iki apareyde de rahatsizliklarin zamanla azaldig
goriildii.

Anahtar Kelimeler: Lingual ortodonti, Labial ortodonti,
Anket, Karstlastirma
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ABSTRACT

Objective: The aim of this study is to compare the effects
of lingual and labial fixed orthodontic appliances on patient
comfort and daily life.

Materials and Methods: A total of 30 patients were
evaluated in two groups according to device type.

In group 1, lingual brackets were applied to fifteen patients
including 9 female and 6 male and in group 2 labial brackets
were applied to fifteen patients including 8 female and 7 male.
Questionnaire forms answered by the patients on the first (T0),
seventh (T1) and fourteenth ( T2) days of the treatment were
evaluated.

Parameters related with pain level, speech difficulty,
tongue trauma, eating difficulty, brushing difficulty, time to
first notice of aligning in teeth, social environment reaction,
treatment satisfaction and necessity of treatment were examined
according to the values marked on a scale from 1 to 10 in the
questionnaire forms. Statistical analyzes were performed with
one-way Anova, Welch's t-test and paired-sample t-test.

Results: While in TO period, there was no significant
difference between the groups in terms of pain level and
brushing difficulty (p>0.05), the tongue trauma speech and
eating difficulti values of Group 1 were found higher than
Group 2 (p<0.05). Significant decreases were observed
between T0-T1, TO-T2 and T1-T2 periods in terms of pain level
and speech difficulties (p<0.05).

Conclusion: Lingual brackets caused more tongue trauma,
speech and chewing difficulties especially in the first days of the
treatment. It was observed that the discomforts were decreased
over time with both appliances.

Keywords: Lingual orthodontics, Labial orthodontics,
Questionnaire, Comparison
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Introduction
Orthodontic
appearance, aesthetics, smile, socio-psychological

malocclusions have effects on

and general quality of life. For this reason, there is a
significant increase in the number of patients demanding
orthodontic treatment.' Orthodontic treatments performed
with modern fixed orthodontic appliances are applied
by means of fixed orthodontic mechanics adhered to
the labial or palatinal areas of the teeth. The rejection
of traditional labial orthodontic mechanics by the adult
population due to their unaesthetic appearance has paved
the way for the development of aesthetic devices such
as aesthetic brackets, invisible aligners and lingual
orthodontics.? The aesthetic demands with orthodontic
treatment have been increasing over the years not only
as a treatment goal, but also for the continuation of their
aesthetic appearance during the treatment of the patients.

Orthodontic malocclusions can be treated with both
lingual and labial orthodontic mechanics. Also, it is
very important to carefully selected patients for whom
lingual orthodontic treatment is planned. While teeth
with long and flat lingual surfaces are appropriate for
lingual orthodontic appliances; patients with short
lingual surfaces or teeth with double cusps, periodontally
poor gums and carious teeth, low tolerance and low oral
hygiene motivation are not appropriate.’

The lingual technique, which first emerged in the
United States of America (USA) in the 1970s, was very
popular in the early 1980s, but has been widely used
in Europe and Asia for the last ten years, although its
popularity has decreased with the introduction of ceramic
brackets.* A variety of aesthetic lingual orthodontic
appliances emerged in the 1980s, with the understanding
that due to the deterioration of the facial appearance
of traditional labial orthodontic treatments are a major
concern for patients.” Lingual orthodontic treatment,
which allows the refinement of malocclusion through
fixed devices applied to the lingual areas of the teeth,
offers higher aesthetics compared to labially bonded
orthodontic devices, with the increase in aesthetic
demands.

With the increase in orthodontic treatment demands
in the adult population, lingual orthodontic mechanics

has become a solution to the problems related to the

appearance of orthodontic appliances, even in highly
motivated patients.” However, in studies on the attitudes
and discomforts of patients, it has been reported that
after placement of lingual orthodontic treatment devices,
it cause various complaints such as temporomandibular
joint (TMJ) problems, chewing and speech difficulties,
and tongue traumas due to changes in the morphology
of the teeth.

In lingual orthodontics, the distance between brackets
is narrower and due to the fact that the brackets are near
to the resistance center of the teeth, tipping movement is
less common, while bodily movement is achieved more.’
These differences can lead to more forces during leveling
and alignment, which increases the risk of root resorption
due to uncontrolled forces and moments, especially
during settling.® However, it has been reported that lingual
orthodontics can lead to various clinical outcomes, such
as decreased in overbite and axial inclination of upper
central incisors, and uncontrolled torque compared to
labial orthodontics.® In addition, while previous studies
reported advantages such as less visibility of lingual
orthodontic treatment, the use of lighter forces in the
treatment due to the narrower interbracket distance, and
better anchorage control, disadvantages such as more
difficulty in placement procedures, prolonged chair time
and high laboratory costs has also been reported.'®

In the presented retrospective study, it is aimed to
evaluate and compare the effects of lingual and labial
orthodontic appliances in the archive records on comfort
and daily life by examining the questionnaire data filled
in the TO (Ist day), T1 (7th day) and T2 (14th day)
periods.

Materials and Methods

Study Design and Ethics

The study was designed as a retrospective single-
center study that included the evaluation of questionnaires
filled in TO (1st day), T1 (7th day) and T2 (14th day)
periods of patients using lingual and labial fixed
orthodontic appliances. In the study, in which archive
records of 30 patients were evaluated; lingual brackets
were used in Group 1, a total of 15 patients, 9 girls and
6 boys, and a total of 15 patients, 8 girls and 7 boys, in
Group 2, where labial brackets were used. The study was

conducted with the approval of the Ethics Committee of

147

e-ISSN: 2822-4310, Cilt 2, Sayi 1, Ocak - Nisan 2023 Volume 2, Number 1, January - April 2023



Ozkalayci N & et al.

the Biilent Ecevit Universitesi (18/11/2020:2020-22).

Patient Selection

A total of 30 patients in the archive records, 17 girls
and 13 boys, who were treated in the Department of
Orthodontics, of Dental Faculty of UBE, were included
in the study. The inclusion criteria of the patients in
both groups [Group 1 (n=15) and Group 2 (n=15)]
were the same. Then, after scanning the archive records
considering the patients who met the following criteria
were included; dental Class 1 malocclusion, mild
anterior crowding (<3mm), normal overjet and overbite,
no skeletal problems, no systemic diseases, and good oral

hygiene with no periodontal problems.

Table 1. Distribution of study groups

Grup 1 Grup 2
(Lingual Bracket Group) (Labial Bracket Group)
Sex Female Male Female Male
9 6 8 7
Total 15 15
Questionare

In the study, 9-question surveys, which were modified
from the scales and questionnaires developed by Cline et
al.(10), Abdulmajed (11) and Sahin (12), were evaluated.
The patient records of TO (1st day), T1 (7th day) and
T2 (14th day) periods of patients who were applied
Discovery® Delight (Dentaurum, Inspringen, Germany)
metal lingual brackets in Group 1 and Equilibrium®
2(Dentaurum, Inspringen, Germany) metal labial brackets
in Group 2 were analyzed separately. Questionnaire
form records marked on a scale of 1 to 10, consisting of
parameters such as pain level, speech difficulty, tongue
trauma, eating difficulty, brushing difficulty, time to first
notice of aligning in teeth, social environmental reaction,
treatment satisfaction and necessity of treatment were
carefully examined.

Statistical Analysis

Statistical analysis was performed using the R
Statistics (version R-4.0.3; Vienna, Austria) program.
One-way ANOVA and Welch’s t-test were used for
differences between groups, and paired-sample t-test was
used to examine the differences in within-group variables
according to periods. Statistically significant value was

considered as p<0.05.
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Results

While a significantly difference was found in the
parameters of speech difficulty, tongue trauma and
chewing difficulties between the groups in the TO period
(p <0.05); there was no significantly difference in pain
level and brushing difficulty parameters (p> 0.05). Again,
no statistically significant difference was found between
the boys and girls in the TO period in terms of pain level,
speech difficulty, tongue trauma, difficulty in eating and
difficulty in brushing (p> 0.05) (Table 2).

Table 2. Statistical analysis results of speech difficulty,
tongue trauma and eating difficulty parameters in TO
period
Df | Sum of Mean of Fvalue | Significance

Parameters squares | squares value (p)

Sex — Gender 1 3.96 3.96 1.283 0.2
Speech Groups(Group .
difficulty 1and2) 1 55.56 55.56 18.011 0.001

Total 27 83.28 3.08

Sex - Gender 1 24.13 24.13 3.662 0.06
Tongue Groups(Group | | 5661 | 2661 4038 | 0.04*
trauma land2)

Total 27 177.92 6.59

Sex — Gender 1 0.03 0.03 0.006 0.9
Eating Groups(Group .
difficulty 1and2) 1 32.32 32.32 5.930 0.02

Total 27 147.15 5.45

* p< 0,05

In the TO period, in three parameters namely speech
difficulties, tongue trauma and chewing difficulties were
found to be statistically significantly higher in lingual
group than in labial group (p <0.05). Additionally,
there was no statistically significant difference between
Group 1 and Group 2 in pain level and brushing difficulty
parameters (p> 0.05) (Table 3).

Table III. Statistical analysis results of pain level,
speech difficulty, tongue trauma, chewing difficulty
and brushing difficulty parameters at TO period
Parameters t df Significance value (p)
Pain level -0.5022 27.539 0.6
Speech difficulty | -4.0855 27.986 0.001*
Tongue trauma 2.0563 27.292 0.04*
Eating difficulty | -2.4662 22.61 0.02*
Brushing difficulty | -1.1383 22.39 0.2

*p< 0,05
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Assignificantly difference was found in the parameters
of pain level, difficulty in speaking, difficulty in chewing
and brushing in TO-T1, TO-T2 and T1-T2 periods (p<
0.05). In both groups; pain level, speech difficulty,
tongue trauma, chewing difficulty and brushing difficulty
parameters were found to be statistically significantly
higher at TO compared to T1, TO compared to T2 and
T1 compared to T2 (p< 0.05). There was no significantly
difference between the groups and gender regarding the
time of first notice of the aligning in teeth and social
environment reaction (p> 0.05). While there was a
statistically significant difference between the groups
in terms of treatment satisfaction and the necessity of
treatment (p< 0.05), no significantly difference was
found between genders (p> 0.05). The parameters of
satisfaction with treatment and necessity of treatment in
Group 2 were found to be significantly higher than in
Group 1 (p< 0.05) (Table 4 and Table 5).

Table IV. Statistical analysis results of the time to
first notice of aligning in teeth, social environment
response, treatment satisfaction and the necessity of
treatment parameters
Df | Sumof | Meanof | F Significance

Parameters squares | squares value value (p)

Sex - Gender 1 2470 2470 1.045 0.3
First notice G G
of aligning 1“’31’25) TOUP )y | 5887 5887 249 | 01
in teeth an

Total 27 | 63831 | 2364

Sex-Gender |1 | 00024 | 000241 |o0.038 |08
Social Groups(Group
environment 1 0.1364 0.13637 2.131 0.1
response 1 a“d 2)

Total 27 | 17279 | 0.06400

Sex - Gender 1 0.1 0.10 0.027 0.8
Treatment Groups(Group N
wiisaction | 1 and 2) 1| 2031 203.11 54.481 | 0.001

Total 27 | 1007 3.73

Sex - Gender 1 4.00 4.002 1.570 0.2
Necessity of Groups(Group .
e Land 2) 1| 2213 22.131 8.681 | 0.006

Total 27 | 68.83 2549
* p< 0,05

Table V. Statistical analysis results of the time to first
notice of the aligning in the teeth, social environment
reaction, treatment satisfaction and necessity of

treatment parameters

Parameters t df Significance value (p)
Time to first notice | 1.4986 14.05 0.1
of the aligning in
the teeth
Social environment | -1.4676 14 0.1
reaction
Treatment 7.4956 26.777 0.001*
satisfaction
Necessity of -4.0855 27.986 0.004*
treatment
*p<0,05
Discussion

Since orthodontic malocclusions have a notable
impact on quality of life, the number of patients seeking
orthodontic therapy is increasing day by day. However, it
is also reported that the devices used during orthodontic
treatments cause discomfort that will negatively affect
patient compliance.’® Although there are many studies
on pain experienced during orthodontic treatments, there
are limited studies investigating the effect of orthodontic
therapy on quality of life. In this study, the effects of these
techniques on comfort and daily life in patients who were
applied lingual and labial fixed brackets were evaluated
with retrospective questionnaire data.

Both lingual and labial orthodontic treatments are
requested due to malocclusion complaint. Hardwick et
al.' reported that patients demand lingual orthodontics
as a result of more research and they expect the same
quality of treatment as those who want labial orthodontic
treatment, but those who request lingual orthodontic
treatment have higher expectations. In the study, there
was no significantly difference between gender in the
parameter of necessity of treatment, while it was found
to be significantly higher in labial group than in lingual
group.

The perception of pain that occurs during orthodontic
treatments is related to the release of inflammatory
mediators in the periodontal gap and starts 2-3 hours after
orthodontic procedures, peaks at 24 hours and decreases
after 72 hours with individual variability."® Billaiya et
al.'® reported that the highest pain in lingual orthodontic

treatment was after the placement of the first archwire,
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and the pain intensified during eating, consuming hot-cold
drinks, and sleeping. Tecco et al'” noted that in the labial
orthodontic treatments they performed with traditional
and self-ligating brackets, the pain intensity reached the
highest level after the first archwire placement in both
groups, and then the pain decreased significantly over
time, and there was no pain at the end of 7-9 days. Again,
Wau et al.'® mentioned that the general pain level observed
in the first week, first month and third month in lingual
and labial mechanics was similar in both groups and the
pain decreased statistically significantly over time.

In the present study, there was no statistically
significant difference in the pain level parameter
between genders and groups in the TO period. However,
statistically significantly higher pain levels were found
in both Group 1 and Group 2 compared to the following
periods after the placement of the first archwire. Again, it
was observed that the level of pain decreased statistically
significantly over time in both Group 1 and Group 2.

In addition to the fact that one of the causes of
speech problems is orthodontic malocclusion, it has been
reported that lingual appliances affect the oral cavity and
due to the range of motion of the tongue, causing some
special sounds to be impaired. Rai et al'’ reported that
speech difficulty started immediately after the placement
of lingual and labial orthodontic appliances, lingual
appliances caused statistically significantly more speech
difficulties than labial appliances, lasted longer, and this
difficulties decreased over time. Khattab et al* said that
fixed lingual orthodontic appliances cause statistically
significantly more speech difficulties than labial
appliances. In the study, the speech difficulty parameter
was found to be statistically significantly higher in Group
1 than in Group 2, and it was observed that this difficulty
decreased over time.

One of the oral disorders caused by lingual orthodontic
appliances is tongue traumas. Caniklioglu et al*' reported
that lingual orthodontic appliances cause more tongue
trauma than labial appliances. In addition, Shalish et al??
reported that lingual orthodontic appliances caused more
irritation on the tongue than labial appliances, and this
irritation decreased statistically significantly over time.
In the study, tongue trauma was found to be statistically

significantly higher in Group 1 compared to Group 2 in
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the TO period, and it was observed to decrease statistically
significantly in the following periods.

Although itis stated in the literature that all orthodontic
appliances can cause eating difficulties, it is reported that
lingual appliances cause statistically significantly more
chewing problems immediately after insertion than labial
appliances. However, Rakhshan et al?* underlined mild
pain and discomfort while brushing but more severe
during chewing during fixed orthodontic treatment. In
the present study, eating difficulties were found to be
statistically significantly higher in Group 1 than in Group
2 in the TO period. A statistically significant decrease was
observed in eating difficulties over time. In addition, no
statistically significant difference was found between
Group 1 and Group 2 in brushing difficulty.

Orthodontic malocclusions do not just affect physical
appearance; at the same time, it can impair the quality of
life by negatively affecting self-confidence, socialization,
social environment relations and psychology. Ali et al*,
in their survey study involving adolescents, reported that
only 29% of respondents thought they had malpositioned
teeth and more than 60% thought they had perfect or
near-perfect tooth alignment. In the same study, they
reported that 75% of the participants thought they
needed orthodontic treatment. Lee et al®’, in their study
evaluating orthodontic treatment satisfaction, reported
that boys reported statistically significantly higher
satisfaction than girls in terms of overall satisfaction rate
of 84.9% and treatment costs. Individuals treated with
lingual appliances had more adverse oral experiences
during the treatment period. Especially tongue trauma,
difficulty in speaking, difficulty in eating, and changes in
diet regimen were more common in individuals treated
with lingual appliances compared to those treated with
labial appliances.? In our study, there was no statistically
significant difference between gender in terms of
treatment satisfaction. However, when compared to
Group 1, statistically significantly higher satisfaction
difference was found in Group 2. It was thought that the
higher level of treatment satisfaction in Group 2 resulted
from the higher exposure of Group 1 individuals with
the above-mentioned bad oral experiences. Moreover,
there was no statistically significant difference among

the groups and gender in the time of first notice of the
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aligningt in teeth and social environment response
parameters. Both two groups indicated that they were
welcomed by their social environment.

Conclusions

Within this study limits:

- Lingual orthodontic appliances cause more speech
difficulties, tongue trauma and eating difficulties in the
initial days,

- Thelevel of pain and brushing difficulties were found
to be similar in patients treated with both appliances,

- The conditions that caused discomfort in both
appliances decreased significantly over time,

- It was observed that patients who treated labial
orthodontic appliances thought they needed orthodontic
treatment more and were more satisfied

- It is concluded that lingual and labial fixed
orthodontic treatments are positively received by the

social environment.
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