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ABSTRACT

Title: Esthetic perception of facial profile changes in patients treated with Jasper

Jumper appliances

Introduction: In this study, we sought to assess the perception of changes in soft-
tissue profile after Jasper Jumper appliance treatment by comparing facial profile
silhouettes before treatment, after treatment, and 2 years after treatment, as examined
by orthodontists, general dentists, and laypersons. Materials and methods: The
sample comprised 25 patients of both sexes (female 13, male 12) who were treated
with the Jasper Jumper device with an initial mean age of 12.64 years, final mean age
14.0 years and mean long-term control age of 21.0 years, for a period of 20 months or
mean of 1.83 years. Three lateral teleradiographs were obtained at different times:
initial, after treatment with the Jasper Jumper device and 2 years later the removal of
the appliance. The 75 resulting profile silhouettes were evaluated by 120 examiners
divided into 3 groups: orthodontists, general dentists, and laypersons. The examiners
were instructed to choose their preferred profile and note how much change they
perceived across profiles using a visual analog scale. Results: All groups of examiners
evaluated the silhouettes of the facial profiles similar in the three times: pre-treatment,
post-treatment and long-term, not succeeding differences in results, demonstrating
that the changes in profile silhouettes were appreciable, although the magnitude of the
improvement was quite small, there was no difference. Conclusion: Although Jasper
Jumper conceives some soft tissue changes, a magnitude of the changes cannot be

perceived clinically relevant as statistically significant.

Keywords: Class Il malocclusion; Orthodontic Appliance; Fixed Functional Appliance.




RESUMO




RESUMO

Titulo: Percepcédo estética das alteracdes do perfil facial em pacientes tratados

com aparelho Jasper Jumper

Introducéo: Neste estudo, procuramos avaliar a percepcao de alteragdes no perfil de
tecidos moles ap6s o tratamento com aparelho Jasper Jumper comparando as
silhuetas do perfil facial antes do tratamento, apés o tratamento e 2 anos apés o
tratamento, conforme examinado por ortodontistas, dentistas gerais e leigos.
Materiais e Métodos: A amostra composta por 25 pacientes de ambos 0s sexos
(feminino 13, masculino 12) que foram tratados com o aparelho Jasper Jumper com
idade média inicial 12.64 anos, idade média final 14.0 anos e idade média de controle
a longo prazo de 21.0 anos, por um periodo 20 meses ou média de 1.83 anos. Trés
Telerradiografias laterais foram obtidas em momentos diferentes: inicial, ap6s o
tratamento com o aparelho Jasper Jumper e 2 anos apés a remocédo do aparelho. As
75 silhuetas de perfil resultantes foram avaliadas por 124 examinadores divididos em
3 grupos: ortodontistas, cirurgibes dentistas e leigos. Os examinadores foram
instruidos a escolher seu perfil preferido e anotar quanta mudanca eles perceberam
entre perfis usando uma escala analégica visual. Resultados: Todos os grupos de
examinadores avaliaram similar as silhuetas dos perfis faciais destintos nos trés
tempo: pré-tratamento, pos-tratamento e ao longo prazo, ndo sucedendo diferencas
nos resultados, demonstrando que as mudancas nas silhuetas de perfil foram
apreciaveis, embora a magnitude da melhora tenha sido bastante pequena, ndo houve
diferenca, eles avaliaram parecidos. Conclus6es: Embora o Jasper Jumper conceba
algumas mudancas no tecido mole, a magnitude das alteracdes pode nado ser

percebida clinicamente relevante como estatisticamente significante.

Palavras-chave: M& oclusdo de Angle Classe IlI; Aparelhos Ortodénticos; Aparelho

Funcional Fixo.
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1 INTRODUCTION

Class Il malocclusion is one of the most frequent among patients seeking
orthodontic treatment.! They usually present a skeletal component representing great
difficulty for the orthodontist, since it has different etiologies, therefore requires different
approaches.? One of its most important characteristics is mandibular deficiency that
produces a convex and retrognathism profile, especially the retracted mental and lower

lip in relation to the middle third of the face.?

In the Class Il molar relationship, the lower first permanent molar is more distal
in relation to the upper one, due to class Il malocclusion characterized by maxillary
prognathism, mandibular deficiency or the involvement of both.* There are different
characteristics between Class Il division 1 (characterized by upper incisor lip version
and increased horizontal overbite), and Class Il division 2 (characterized by
labioversion of the upper incisors and overbite), and Class Il division 2 (characterized

by linguoversion of the upper incisors and overbite and overbite) vertical increased).®

Among the various treatment options for Class Il malocclusion functional
devices are recognized for their effectiveness reflected in skeletal, dentoalveolar
effects and in the facial profile.® In the concept of functional appliances is included a
variety of fixed or removable devices designed to alter the position of the jaw in order
to favor its development by stimulating growth at the level of the cartilage of the condyle
in cases of retrognathism mandibular.”For this fact, treatment with fixed functional
appliances is often indicated in class Il correction during growth. The common point
among functional orthopedic appliances for the correction of Class Il malocclusion is
the forced anterior displacement of the mandible, varying only the intermittent or

continuous nature of this advance.

The Herbst appliance, introduced in 1905 by Emil Herbst, and its variations are
the most well-known and studied fixed functional appliances.® The literature reports
that about 70% of the effects of treatment are dentoalveolar, with the primary skeletal
effect being a short-term increase in mandibular growth, sagittal skeletal relationships,

reduced oversorgency and molar relationship.8
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More recently, in 1987, the Jasper Jumper appliance was developed by James
Jasper, with a mechanism similar to that of the Herbst appliance, with a lower cost.®
The Jasper Jumper appliance has a fixed device consisting of a flexible force module
allowing a light and continuous force through the mandibular feed with the possibility
of laterality movements of the jaw. The flexible spring module provided greater freedom
for the movement of the jaw than with the Herbst appliance mechanism, which is more
rigid.10

Rego et al (2017)'* analyzed changes in the perception of the tegumentary
profile in patients with Class Il malocclusion treated with Herbst appliance. The sample
consisted of 21 patients, 12 girls and 9 boys with an average of 9.5 years treated with
Herbst appliances in an average period of 12 months. Three cephalograms were
obtained at different times before treatment at the end of treatment and 2 years after
treatment. The 120 evaluators divided into 3 groups, orthodontists, general
practitioners and lay people used a visual analog scale to score the 63 profile
silhouettes of patients. All groups of examiners preferred the post-treatment profiles,
both immediately after and during the follow-up period. However, in the quantitative
evaluation of the perceived changes in the profiles, these were variable and gently
perceived, and the groups of the laity were the ones who most noticed changes in the
profiles.

A systematic review of changes in the soft tissues of the face after the use of
fixed functional appliances in patients with Class Il malocclusion was conducted by
Flores-Mir.1? Even though fixed functional appliances result in significant soft profile
changes; the magnitude of the changes may not be perceived as clinically significant.
It is concluded that they should be considered with caution because only a secondary
level of evidence was found. Three-dimensional quantification of soft tissue alterations
IS necessary to overcome the current limitations in our understanding of soft tissue

changes obtained, with the use of fixed functional appliance.!?

The use of functional devices has been related to a significant esthetic
improvement of the facial profile.'® Esthetics is currently the reason for greater demand
for orthodontic treatment, and every day it is increasingly sought to identify the factors

that alter facial balance and harmony.*
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Soft tissue analysis represents a set of quantitative measures of facial features.
When one or more characteristics are out of the normal range, an individual standard
can be designed to determine the treatment plan that will balance the characteristics
of optimal facial beauty.?® It is important to note that the balance of facial structures is
affected by orthodontic treatment and growth. Thus, it is essential that the clinician
understands the amount and direction of growth that is expected by facial structures,

in addition to the effects of treatment.6

Paula et al (2017)’ analyzed the effects on facial profile produced by the
mandibular propellant device (PMA) associated with corrective treatment in Class Il
patients. An album containing the silhouettes of the pre-treatment and post-treatment
profiles based on the cephalograms of the patients was prepared for 60 orthodontists
and 60 laypeople to choose the most aesthetic silhouette (pre-treatment or post-
treatment) and the number of perceived changes between the two silhouettes,
according to a visual analog scale. Statistically significant differences were found
between preferences in relation to pre-treatment and post-treatment silhouettes for
both groups, and post-treatment silhouettes were preferred by most evaluators.
According to the visual analog scale, lay evaluators identified greater differences

between silhouettes than orthodontists.

Analyzing the facial profile and defining it as normal or not, is a subjective task,
because it is already understood by some authors that facial profiles change according
to the lived season and also with ethnicity, that is, in different countries we will find
values of different normality. The harmonious profile, then, can be considered a
variant, depending on ethnic or racial factors and time factors of individuals, and cannot
be analyzed exclusively by mean values or numbers.® For this it is necessary that
orthodontists move away from this skeletal view only. It is important that there is an
association of information in planning; skeletal measurements and subjective analysis

of facial pattern.
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2 PURPOSES

Evidence related to long-term profile attractiveness in patients treated with
jasper jumper is scarce in the literature. In view of the above, the present study aims
to evaluate the perception of laypeople, orthodontists and dentists in relation to the
attractiveness of the facial profile of patients after treatment with jasper jumper fixed

functional appliance and long-term of 2 years.
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3 ARTICLE

The article presented in this Dissertation was written according to the
instructions and guides for submissions of articles of the journal: "American Journal of

Orthodontics and Dentofacial Orthopedics" (version Portuguese).

e Article — Esthetic perception of facial profile changes in patients treated with

Jasper Jumper appliance.
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ABSTRACT

Title: Esthetic perception of facial profile changes in patients treated with Jasper
Jumper appliances

Introduction: In this study, we sought to assess the perception of changes in soft-
tissue profile after Jasper Jumper appliance treatment by comparing facial profile
silhouettes before treatment, after treatment, and 2 years after treatment, as examined
by orthodontists, general dentists, and laypersons. Materials and methods: The
sample comprised 25 patients of both sexes (female 13, male 12) who were treated
with the Jasper Jumper device with an initial mean age of 12.64 years, final mean age
14.0 years and mean long-term control age of 21.0 years, for a period of 20 months or
mean of 1.83 years. Three lateral teleradiographs were obtained at different times:
initial, after treatment with the Jasper Jumper device and 2 years later the removal of
the appliance. The 75 resulting profile silhouettes were evaluated by 120 examiners
divided into 3 groups: orthodontists, general dentists, and laypersons. The examiners
were instructed to choose their preferred profile and note how much change they
perceived across profiles using a visual analog scale. Results: All groups of examiners
evaluated the silhouettes of the facial profiles similar in the three times: pre-treatment,
post-treatment and long-term, not succeeding differences in results, demonstrating
that the changes in profile silhouettes were appreciable, although the magnitude of the
improvement was quite small, there was no difference. Conclusion: Although Jasper
Jumper conceives some soft tissue changes, a magnitude of the changes cannot be

perceived clinically relevant as statistically significant.

Keywords: Class Il malocclusion; Orthodontic Appliance; Fixed Functional Appliance.
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INTRODUCTION

Class II malocclusion is one of the most frequent among patients seeking
orthodontic treatment.* They usually present a skeletal component representing great
difficulty for the orthodontist, since it has different etiologies, therefore requires different
approaches.? One of its most important characteristics is mandibular deficiency that
produces a convex and retrognathism profile, especially the retracted mental and lower
lip in relation to the middle third of the face.®

In the Class Il molar relationship, the lower first permanent molar is more distal
in relation to the upper one, due to class Il malocclusion characterized by maxillary
prognathism, mandibular deficiency or the involvement of both.* There are different
characteristics between Class Il division 1 (characterized by upper incisor lip version
and increased horizontal overbite), and Class Il division 2 (characterized by
labioversion of the upper incisors and overbite), and Class Il division 2 (characterized
by linguoversion of the upper incisors and overbite and overbite) vertical increased).®

Among the various treatment options for Class Il malocclusion functional devices
are recognized for their effectiveness reflected in skeletal, dentoalveolar effects and in
the facial profile.® In the concept of functional appliances is included a variety of fixed
or removable devices designed to alter the position of the jaw in order to favor its
development by stimulating growth at the level of the cartilage of the condyle in cases
of retrognathism mandibular.”For this fact, treatment with fixed functional appliances
is often indicated in class Il correction during growth. The common point among
functional orthopedic appliances for the correction of Class Il malocclusion is the forced
anterior displacement of the mandible, varying only the intermittent or continuous
nature of this advance.

The Herbst appliance, introduced in 1905 by Emil Herbst, and its variations are
the most well-known and studied fixed functional appliances.® The literature reports
that about 70% of the effects of treatment are dentoalveolar, with the primary skeletal
effect being a short-term increase in mandibular growth, sagittal skeletal relationships,
reduced oversorgency and molar relationship.®

More recently, in 1987, the Jasper Jumper appliance was developed by James
Jasper, with a mechanism similar to that of the Herbst appliance, with a lower cost.®
The Jasper Jumper appliance has a fixed device consisting of a flexible force module

allowing a light and continuous force through the mandibular feed with the possibility
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of laterality movements of the jaw. The flexible spring module provided greater freedom
for the movement of the jaw than with the Herbst appliance mechanism, which is more
rigid.1°

Rego et al (2017)*! analyzed changes in the perception of the tegumentary profile
in patients with Class Il malocclusion treated with Herbst appliance. The sample
consisted of 21 patients, 12 girls and 9 boys with an average of 9.5 years treated with
Herbst appliances in an average period of 12 months. Three cephalograms were
obtained at different times before treatment at the end of treatment and 2 years after
treatment. The 120 evaluators divided into 3 groups, orthodontists, general
practitioners and lay people used a visual analog scale to score the 63 profile
silhouettes of patients. All groups of examiners preferred the post-treatment profiles,
both immediately after and during the follow-up period. However, in the quantitative
evaluation of the perceived changes in the profiles, these were variable and gently
perceived, and the groups of the laity were the ones who most noticed changes in the
profiles.

A systematic review of changes in the soft tissues of the face after the use of
fixed functional appliances in patients with Class Il malocclusion was conducted by
Flores-Mir.*? Even though fixed functional appliances result in significant soft profile
changes; the magnitude of the changes may not be perceived as clinically significant.
It is concluded that they should be considered with caution because only a secondary
level of evidence was found. Three-dimensional quantification of soft tissue alterations
is necessary to overcome the current limitations in our understanding of soft tissue
changes obtained, with the use of fixed functional appliance.!?

The use of functional devices has been related to a significant esthetic
improvement of the facial profile.'2 Esthetics is currently the reason for greater demand
for orthodontic treatment, and every day it is increasingly sought to identify the factors
that alter facial balance and harmony.*

Evidence related to profile attractiveness in patients treated with Jasper Jumper
and long-term is scarce in the literature. In view of the above, the objective of this study
will be to evaluate the perception of laypeople, orthodontists and dentists in relation to
the attractiveness of the facial profile of patients after treatment with Jasper Jumper

appliance in the long term.
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MATERIALS E METHODS

This study was submitted to the Research Ethics Committee FACULDADE DE
ODONTOLOGIA DE BAURU, UNIVERSIDADE DE SAO PAULO, under the number
CAAE 37148020.1.0000.5417.

The sample consisted of 25 patients of both genders (12 boys and 13 girls)
presenting Class Il malocclusion, initial mean age of 12.64 years (D.P= 1.29),
(minimum age of 10.1 years and maximum of 14.7 years.) Final mean age 14.0 years
(D.P=1.22), (minimum age 12.0 years and maximum of 17.0 years). Mean long-term
control age 21.0 years (D.P= 2.08), (minimum age 16.0 years and maximum of 24.0
years). The mean treatment time in these patients was 1.83 years (D.P=0.93).
(minimum time 0.4 years and maximum of 4.8 years). All sample belonging to the
archive of the Graduate Course in Orthodontics of FOB (Faculty of Dentistry of Bauru),
Bauru-SP.

The sample of this retrospective study consisted of 75 lateral facial profile
teleradiographs of patients treated with jasper jumper device. All radiographs used in
this study were x-rayed at the maximum habitual intercuspidation (MHI). Patients were
evaluated pre-treatment (T1), post-treatment (T2) and long-term 2-year (T3). From the
teleradiographies, silhouettes of the facial profile of each patient were obtained totaling
75 silhouettes.

Regarding the cephalometric points to obtain the silhouettes of the facial profile
were made from the cotorno of the soft tissues (N'), Nasio soft tissue; (Pn) Pro Nasal,
(Cm) Columela; (Sn) SubNasal; (Ls) Supeior lip; (Li) Lower lip; (Pg) Mole Pogonium.
beyond Frankfurt plane correctly orienting the horizontal plane (Po), Porio;(Or) Orbital;
and others (S), Turkish Saddle; (N), Nasius. (Table I, I1).

Data collection was performed through the medical records of each FOB patient
and full name, date of birth, gender, initial and final age, treatment time were recorded.

The sample size of the teleradiographies was calculated with statistical power of
0.80 and an alpha of 5%, to detect an average difference of 0.5 mm for the ANB angle
with standard deviation of 0.5°.24 The result showed the need for 10 patients in each
group. To further increase the power of the test, we chose to select 25 patients for the

treatment group.
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Meanwhile, the sample size of evaluators was calculated with beta of 20% and
alpha of 5%, to detect an average difference of 1 cm for vas with standard deviation of

1.88 cm. The result showed the need for at least 30 evaluators in each group.

INCLUSION CRITERIA

As inclusion criteria, we selected patients who presented class Il skeletal pattern,
determined by an ANB angle of 5° or greater, with a minimum molar ratio of 1/2 Class

I, overjet equal to or greater than 5mm and without previous orthodontic treatment.

EXCLUSION CRITERIA

Patients with vertical growth pattern, craniofacial development syndromes or

abnormalities, dental agenesis and anterior open bite were excluded from the study.

LATERAL NORM TELERADIOGRAPHY ANALYSIS

All teleradiographies were scanned to JPEG format using a ScanMaker i800
scanner with 300dpi resolution to allow the acquisition of images by dolphin imaging
11.5.

All lateral teleradiographies were digitized and analyzed by Dolphin Imaging 11.5
software (Patterson Dental Supply, Inc., Chatsworth, California, USA) by a single
examiner (A.V).

The profile silhouettes were obtained using the lateral radiographs scanned by
Dolphin Imaging 11.5 (figure 1). In order to minimize the influence of external factors
such as age, skin color, hair and other individual characteristics that may affect the
response of the evaluators, all images were colored in black and white to obtain only
the silhouette of each patient's facial profile. Therefore, the final image was the
silhouette of the patient's profile with the Frankfurt plane correctly oriented horizontally
and with white background. This all radiographs were edited using the PowerPoint
Office 2019 program for Windows 10 (Figure 2).
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SILHOUETTE ASSESSTMENT

Evaluation of the attractiveness of the facial profile was performed from the
silhouettes that were obtained from the facial profile of each patient. Three groups of
evaluators: Group 1: lay (40), Group 2: orthodontists (43) and Group 3: dentists (41),
a total of 124 evaluators participated in the research to evaluate the facial silhouettes
of each patient.

The invitation to participate in this study was sent by e-mail and Whatsapp giving
access to the address of the respective website for orthodontists, dentists and lay
people. They had to register name, year of birth, email, gender, academic background,
and the group of orthodontists how many years of experience.

An album was prepared with all the facial silhouettes of the patients. Each page
of the album featured a silhouette individually and randomly vertically. As previously
suggested, the assessment was performed through a Google form, created exclusively
for this search.

A total of 124 examiners participated in the evaluation in the album of access to
the address of the respective website containing the 75 silhouettes of the facial profiles
divided into three groups of 41 orthodontists, 43 dentists and 40 lay men, the
examiners were instructed to choose their preferred profile and note the attractiveness
of each silhouette presented at random. they perceived by marking on a visual analog
scale (EVA) from 1 to 10, score 1 represents "the least attractive” and "the 10 most

attractive" (figure 3).

ERROR STUDY

After 30 days of the first evaluation, the entire sample was evaluated by 38
evaluators (12 dentists, 13 laypeople and 13 orthodontists) and the intraclass
correlation coefficient (ICC) was calculated to verify the intra-rater concordance in the
EVA scores.
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STATISTICAL ANALYSIS

All tests will be done on statistical 10.0 software.

To verify the compatibility between the three groups regarding the distribution
between genders and ages, the Kruskal-Wallis and Chi-square tests were used.

The data regarding the attractiveness of the profile were described through the
means and standard deviations. The evaluation of normality was performed by the
Kolmogorov-Smirnov test. In case of normality, the intergroup comparisons related to
the attractiveness of the profile had as comparison in the three follow-up times by the
analysis of variance for measurements (ANOVA), followed by the Tukey test. In the
case of a non-normal distribution, the Kruskal-Wallis test was performed. For
intragroup comparations, ANOVA was performed for repeated measurements or

Friedman’s test in the absence of normality.

RESULTS

Table Il of the three groups of evaluators were not statistically compatible with
gender (p=0.027) and age (p=0.001).

Table IV shows the mean and standard deviation of aesthetic perception between
groups. There was no statistically significant difference in the perception between the
groups in T1 (p=0.64), T2 (p=0.25) and T3 (p=0.93).

Table V presents a comparison of intragroup aesthetic perception. Regarding
orthodontists, there was no statistically significant difference when compared to the
three times (p=0.063).

Table VI presents a comparison of intragroup aesthetic perception. Regarding
dentists, there was no statistically significant difference when compared to the three
times (p=0.402).

Table VII presents a comparison of intragroup aesthetic perception. In relation to
laypeople, there was no statistically significant difference when compared to the three
times (p=0.567).

The results of the difference in the perception of attractiveness (T1) initial phase
of treatment (T2) final phase of treatment and (T3) in the long term, between the three
orthodontist groups, dentists and lay people there was no difference, they evaluated

similar. As expected, intragroup comparations of changes in aesthetic perception. The
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values show that there was no statistically significant difference when compared to the
three times performed by the Repeated Measures ANOVA test. When the value in
relation to orthodontists (p=0.063), dentists (p=0.402) and lay people (p=0.567), there
was no lack of normality. (Table V, VI, VII).

The 1IC values were 0.912, 0.887 and 0.764 for dentists, laypeople and

orthodontists, respectively, indicating excellent intra-rater agreement.

DISCUSSION

To quantify the examiner's perceptions of the similarity or difference between
profiles T1, T2 and T3, a visual analog scale (VAS) was used. This method has been
used in several studies for its simplicity, convenience and agility.*?,*® The analysis of
VAS scores for pre-treatment, post-treatment and long-term profiles of 2 years
demonstrated that the attractiveness of profiles at all times was similar, indicating that
there were no appreciable changes in profile silhouettes. (Table V)

The literature has already seen some studies evaluating fixed mandibular
thrusters by the method of analysis of facial profile silhouettes.'! Few studies have
observed the treatment with the Jasper Jumper appliance and its results of long-term
facial profile attractiveness, but none with groups of orthodontists, dentists and lay
people as examiners by the method of silhouette analysis.

Foncatti et all (2017)?° analyzed the long-term stability of Class Il treatment with
the Jasper Jumper appliance, reporting that the treatment did not cause significant
changes in facial profile angles, Despite significant dentoskeletal changes during
correction of the anteroposterior discrepancy, there was no significant change in the
nasolabial angle; this has also been observed in other studies.?! Consequently, one
should not worry about unfavorable soft tissue changes after treatment with jasper
jumper.

A previous study'? showed that contradictory results were found because the
meaning of changes in lip positions depended on the reference plane used, the
alteration of the upper lip was associated with increased nasolabial angle, but no direct
comparison with other Jasper Jumper studies was feasible.

A study comparing the control group and patients treated with Jasper Jumper
devices showed no difference in the mandibular component between the groups, the

study concludes that the group treated with Jasper Jumper was effective in restricting
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maxillary growth, protrusion and intrusion of the lower incisors and extrusion of the
lower molars.?? It is noted that there was no significant protrusion of the mandible or a
significant increase in its effective length with the use of the Jasper and Jumper
appliance therefore, that mandibular growth occurred due to normal growth and
development. This is in line with previous studies, which also did not find significant
changes in the mandibular component with the use of this device.?3-2°

After the data analyzed, a complement to the existing studies in the literature
showed that there are no evident cephalometry alterations in the facial profile after
treatment such as Jasper Jumper, and that they are not visually reflected in
attractiveness, although stability over time is a positive point. Therefore, the indication
of the studied device should take into account the need to change the aesthetic profile
of the patient and the prudence of limiting its use to cases with little skeletal
discrepancy, caused by mandibular retrognathism.

The intergroup comparisons regarding the attractiveness of the profile compared
in the three follow-up times by the analysis of variance for measurements (ANOVA),
did not require tukey testing, due to the absence of normality, its values did not show
statistically significant difference.

When the treatment phases were evaluated individually by the chosen groups,
which were Orthodontists, Dentists and laypeople in the subject, there was no
difference in any of them for the attractiveness in each of these treatment phases.
According to the evaluators, the profile remained the same as the beginning after
treatment and in the long term, in the intragroup tests. This data is interesting
considering that not only orthodontists were part of the research and that it may mean
that patients themselves, as well as colleagues in other areas, are able to identify
whether the profile changes or not after orthodontic treatments. Therefore, the patient's
desire and the final prediction of the profile shown in this study, at the time of treatment
choice, and in the initial conversation with the patient and/or guardians about the
results should be taken into account. Another interesting data is the note given by the
participants of the research, and can classify it as an average note for the
attractiveness of the profile. We can translate those patients already had an average
attractiveness before treatment and that it remained even long-term.

Although the data do not show advantages in the attractiveness of the profile with
this type of device in the correction of Class Il, it does not mean that the use of it is

invalidated. The literature shows that it is indeed effective in class Il correction, but has
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limitations such as all orthodontic mechanics. It is up to the professional to know
indicated in the most appropriate case. Likewise, we make the caveat that
retrospective studies are a great assistant as a guide in cases where there is no
possibility of conducting prospective studies, and an indicator of possible future
studies. Further studies evaluating the profile prospectively, using Jasper Jumper as a
treatment for Class Il malocclusion with mild mandibular retrognathism, but with three-

dimensional analyses are suggested.?®
CONCLUSIONS
There was no difference in the perception of attractiveness in the three times of

the facial profile T1 pre-treatment, T2 after treatment and T3 in the long term, evaluated

among the 3 orthodontist groups, dentists and laypeople.
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Figure 1. Software Dolphin Imaging Premium 10.5
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Figure 2. Steps to get the silhouette of each patient's facial profile
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Figure 3. Scale from 1 to 10, score 1 represents "the least attractive” and 10

represents the "most attractive" facial profile
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Table I. Cephalometric Points

1. N’ (Tegumentary Nasius) | Anterior point of the frontonasal suture in the
integumentary profile.

2. Prn (Pronasal) Anterior point of the nasal extremity.

3. Cm (Columela) Anterior and lower point of the nose.

4. Sn (Subnasal) Point of intersection between the nose and the
upper lip.

5. Ls (Upper lip) Anterior point of the curvature of the upper lip.

6. Li (Lower lip) Anterior point of the curvature of the lower lip.

7. Pg (Tegumentary Anterior ment point in the integumentary profile.

Pogonium)

8. N (Nasius) Anterior point of the frontonasal suture.

9. Or (Orbitary) Lower midpoint of infraorbital margins.

10.S (Sela) Point at the center of the bony concavity of the

turtid sela.
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Table Il. Cephalometric planes, lines and angles.

(a) Frankfurt Plan Union of The Pdrio and Orbitary points.

(b) Nasolabial Angle formed between the line that joins the subnasal

Angle (ANL) (°) | points (Sn) and nasal columela (Cn) and another that
extends from the subnasal point to the upper lip (LS).
The decreased angle represents a superior
dentoalveolar protrusion and the increased angle, a
retrusion.
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Table Ill. Comparison of rater groups (Kruskal Wallis and Chi-square test)

Orthodontist General Dentists Laypeople
Variable (n=41) (n=43) (n=40) P value
Male 12 10 20 .
Female 29 33 20 0.027
Age(y) 30.7 £ 5.06 27 +£3.21 26.8 + 3.60 <0.001*

* Statistically significant at P <0.05
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Table IV. Comparison of attractiveness between raters (One-Way ANOVA)

Orthodontist | General Dentists Laypeople
Variable (n=41) (n=43) (n=40) Va'rue
Mean SD Mean SD Mean SD
Attractiveness T1 4.27 1.48 3.98 1.26 4.09 1.30 | 0.64
Attractiveness T2 4,53 1.63 4.08 1.40 4.00 1.31 | 0.25
Attractiveness T3 4,32 1.63 4,22 1.52 4.20 1.52 | 0.94

* Statistically significant at P <0.05
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Table V. Intragroup comparison of attractiveness between orthodontists
(Repeated Measures ANOVA)

. Orthodontist (n=41)

Variable Mean SD P value
Attractiveness T1 4,27 1,48
Attractiveness T2 4,53 1,63 0,063
Attractiveness T3 4,32 1,63

* Statistically significant at P <0.05
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Table VI. Intragroup comparison of attractiveness between general dentists

(Repeated Measures ANOVA)

General Dentists (n=43)

Variable Mean sD P value
Attractiveness T1 3.98 1.26
Attractiveness T2 4.08 1.4 0.402
Attractiveness T3 4,22 1.52

* Statistically significant at P <0.05
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Table VII. Intragroup comparison of attractiveness between Laypeople
(Repeated Measures ANOVA)

Variable Laypeople (n=40) P value
Mean SD
Attractiveness T1 4.09 1.3
Attractiveness T2 4 1.31 0.567
Attractiveness T3 4.2 1.52

* Statistically significant at P <0.05
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4 DISCUSSION

This study evaluated the perception of changes in soft tissue profile after
treatment with Jasper Jumper appliance by comparing facial profile silhouettes before
treatment, after treatment and 2 years after treatment, as examined by orthodontists,
general dentists and lay patients.

The sample of this retrospective study consisted of 75 lateral facial profile
teleradiographs of patients treated with jasper jumper device. All radiographs used in
this study were x-rayed at the maximum habitual intercuspidation (MHI). Patients were
evaluated pre-treatment (T1), post-treatment (T2) and long-term 2-year (T3). From the
teleradiographies, silhouettes of the facial profile of each patient were obtained totaling
75 silhouettes.

The profile silhouettes were obtained using the lateral radiographs scanned by
Dolphin Imaging 11.5 (figure 1). In order to minimize the influence of external factors
such as age, skin color, hair and other individual characteristics that may affect the
response of the evaluators, all images were colored in black and white to obtain only
the silhouette of each patient's facial profile. Therefore, the final image was the
silhouette of the patient's profile with the Frankfurt plane correctly oriented horizontally
and with white background. This all radiographs were edited using the PowerPoint
Office 2019 program for Windows 10 (Figure 2).

A total of 124 examiners participated in the evaluation in the album of access to
the address of the respective website containing the 75 silhouettes of the facial profiles
divided into three groups of 41 orthodontists, 43 dentists and 40 lay men, the
examiners were instructed to choose their preferred profile and note the attractiveness
of each silhouette presented at random. they perceived by marking on a visual analog
scale (EVA) from 1 to 10, score 1 represents "the least attractive” and "the 10 most

attractive" (figure 3).

To quantify the examiner's perceptions of the similarity or difference between
profiles T1, T2 and T3, a visual analog scale (VAS) was used. This method has been
used in several studies for its simplicity, convenience and agility.*8,1° The analysis of

VAS scores for pre-treatment, post-treatment and long-term profiles of 2 years
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demonstrated that the attractiveness of profiles at all times was similar, indicating that

there were no appreciable changes in profile silhouettes. (Table 1V)

The literature has already seen some studies evaluating fixed mandibular
thrusters by the method of analysis of facial profile silhouettes.' Few studies have
observed the treatment with the Jasper Jumper appliance and its results of long-term
facial profile attractiveness, but none with groups of orthodontists, dentists and lay
people as examiners by the method of silhouette analysis.

Foncatti et all (2017)?° analyzed the long-term stability of Class Il treatment with
the Jasper Jumper appliance, reporting that the treatment did not cause significant
changes in facial profile angles, Despite significant dentoskeletal changes during
correction of the anteroposterior discrepancy, there was no significant change in the
nasolabial angle; this has also been observed in other studies.?! Consequently, one
should not worry about unfavorable soft tissue changes after treatment with jasper

jumper.

A previous study'? showed that contradictory results were found because the
meaning of changes in lip positions depended on the reference plane used, the
alteration of the upper lip was associated with increased nasolabial angle, but no direct

comparison with other Jasper Jumper studies was feasible.

A study comparing the control group and patients treated with Jasper Jumper
devices showed no difference in the mandibular component between the groups, the
study concludes that the group treated with Jasper Jumper was effective in restricting
maxillary growth, protrusion and intrusion of the lower incisors and extrusion of the
lower molars.?? It is noted that there was no significant protrusion of the mandible or a
significant increase in its effective length with the use of the Jasper and Jumper
appliance therefore, that mandibular growth occurred due to normal growth and
development. This is in line with previous studies, which also did not find significant

changes in the mandibular component with the use of this device.?3-2°

After the data analyzed, a complement to the existing studies in the literature
showed that there are no evident cephalometry alterations in the facial profile after
treatment such as Jasper Jumper, and that they are not visually reflected in
attractiveness, although stability over time is a positive point. Therefore, the indication

of the studied device should take into account the need to change the aesthetic profile
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of the patient and the prudence of limiting its use to cases with little skeletal

discrepancy, caused by mandibular retrognathism.

The intergroup comparisons regarding the attractiveness of the profile
compared in the three follow-up times by the analysis of variance for measurements
(ANOVA), did not require tukey testing, due to the absence of normality, its values did

not show statistically significant difference.

When the treatment phases were evaluated individually by the chosen groups,
which were Orthodontists, Dentists and laypeople in the subject, there was no
difference in any of them for the attractiveness in each of these treatment phases.
According to the evaluators, the profile remained the same as the beginning after
treatment and in the long term, in the intragroup tests. This data is interesting
considering that not only orthodontists were part of the research and that it may mean
that patients themselves, as well as colleagues in other areas, are able to identify
whether the profile changes or not after orthodontic treatments. Therefore, the patient's
desire and the final prediction of the profile shown in this study, at the time of treatment
choice, and in the initial conversation with the patient and/or guardians about the
results should be taken into account. Another interesting data is the note given by the
participants of the research, and can classify it as an average note for the
attractiveness of the profile. We can translate those patients already had an average

attractiveness before treatment and that it remained even long-term.

Although the data do not show advantages in the attractiveness of the profile
with this type of device in the correction of Class Il, it does not mean that the use of it
is invalidated. The literature shows that it is indeed effective in class Il correction, but
has limitations such as all orthodontic mechanics. It is up to the professional to know
indicated in the most appropriate case. Likewise, we make the caveat that
retrospective studies are a great assistant as a guide in cases where there is no
possibility of conducting prospective studies, and an indicator of possible future
studies. Further studies evaluating the profile prospectively, using Jasper Jumper as a
treatment for Class Il malocclusion with mild mandibular retrognathism, but with three-

dimensional analyses are suggested.?®
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5 CONCLUSIONS

There was no difference in the perception of attractiveness in the three times of
the facial profile T1 pre-treatment, T2 after treatment and T3 in the long term, treated
with Jasper Jumper appliance, evaluated among the 3 orthodontist groups, dentists

and laypeople.
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ANNEX A - Research Institutional Board approval, protocol number
37148020.1.0000.5417
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#presentacio do Projeto:

# amosira desie eshudo retrospecivo serd consbivida de beemadiogradias em noma laferal de 24 pacienies
avwakades ao imicio [T1), pds-tralamento (TZ) & a longo prazo (T3). & partir das telerradicgrafias serao
phiidas sihuetas do perfil facial de cada paciente, totalzando 72 sihuetas. Leigos (20) ofodonSstas {(#) =
cinrgibes-dentistas (2] avaliardo um dbum ontendo as sihuetas de perfil oal atavés de um formuldno
Soogle, atribuindo notas de O [pouco atraente) a 10 (muilo atraenbe) usando ura escala sisual analogica.
Ma avaliagic serio apresenladas 3= imagens das sihuetas de perfl facial aleatonamente. A percepcio
estélicy de cada grepo de individuos serd comparada nos ks lempos de acompanhaments. Além disso,
serd realizada UMa COMPAraEao iNragnups para awaliar 35 MUEangas na pEoepcao de cada um oo grupas
de avaladorss. Caso as varidveis apresentem distnbuicdo nofmal 3= comparagiss inkergrupa serdo
realizadas atraves da andlise de varidnoa (AMOWVA) a um criténo, seguida do lesie Tukey. Mo caso de uma
distribuic3a ndc nomnal o teste de KnekalWalis serd realzado. Para a5 comparagdes iNfragrupa serd
realizada a ANOVA para medidas repetidas ou o teste de Friedman na auséncia de normalidade.

Objotivo da Pesguisa:

fivaliar a peroeprio eshélica de leigos, orodontists & cinrgibes-dentistys sm relacan s
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mudancas no perfil iadal de paydentes apds o ratamento com aparelhos funcionais foms & a longo prazo.

Avaliacso dos Riscos o Benoficios:

i pesquisa apresenta riscos minimos por wilizar apenas dados secunddrios. O risoo a exposicao dos dados
e imagens dos participantes {pacienies & avaliadores) deve ser ressallado, logo os pesquisadones serdo
responsdveis peio controle & amarenamento devidos, para assegurar a confidencialdade & a privaodade, a
protecic da imagem & a ndo esSgmatiracao, garantindo a nda utlizacso das informapbes em prejuizo das
pEssoas &'ou das comunidades, inclusve em iennos de aicssima, de prestigio efou scondmicg =
financeira.

s participantes serdo beneficiados dirstaments oom o ganho do conhedmenio dos orodomistas &
crurgides-dentisias com relagdo 4 eskébca facial com os resullados Sesta pesquisa & conclusdo da mesma.
Esla pesquisa pode oferecer incémodos minimos aos partidpantes, principaliments =m relacio 3o 1empa
gus deverd sar disponibiizado para o presn

Gomentdrios @ Consideragbes sobne a Pesguisa:

i pesquisa visa, pela andliss de 72 eleradiograiias em noma lxieral bem como o5 seus respecifos
resufiados (andlses o=falométricas |, por &0 avaladores, senda 20 isigos, 20 oriodontstas & X0
crurgisesdentistas,

avaliar a percepgio esiébica de legos, ortodontisias & cnumgides-denbisias em reaglo as

mudancas no perfil iadal de padentes apts o ralamento com apareihos funcionais foos, a meédio & longo
prazo. Essa andlise serd reakizada por medo digital, on ine & o TCLE dos participanies serd um formulano do
Goole Forms.
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Consideragtas sobre os Tormos do apresentacio obrigatoria:

Estan adequados
Fio:coamen dhag Oas:

Comigr formatagio dos TCLEs anies de solicilar assinabsa dos partiopanies
ionclrsbes ou Pendéncias o Lista do Inadequagoos:

PFroj=io aprovado

Consideracoss Finals a criténio do CEP:
Esse projet foi considerado A7 ROVADO na reunido ordindria do CEP de 070412021, via Google Meet,
devido 4 pandemia da COAVID-19 e por onentagdes da CONER, com base nas normas édcas da Resolucao
CHWE 465N 2 Ao lérmino da pesquisa o CEP-FORUSPE exige a apresentacda de relaidno final. Os relatbrios
parciais deverda esiar de acocrdo com o croncgrama efou parecer emitido peio CEP. Alterages na

L2

meziodologia, bhulo, inclusho ou exclusho de auiones, oonograma = quasguesr oulras mudancas gue sejam
significativas deverio ser previamenle comunicadas a esbe CEP sob risco de n3o aprovapso do relasdnio
final. Quando da apreseniacdo desie, deverda ser incluidos todos os TELEs efou kermos de doacio
aszinados & rubncados, == perbnendes.

Esio parecer foi elaborado baseado nos documentos abaixo relacionados:
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