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Objectives: The aim of this study was to systematically review the available literature about
in vitro orthodontic bond strength tests regarding bonding brackets to acrylic teeth.
Methods: A comprehensive electronic database search with no date or language limits was
conducted. Relevant studies were selected based on predefined criteria: in vitro investi-
gation on the shear/tensile bond strength of brackets evaluated and expressed in meg-
apascals and/or considering the adhesive remnant index; and studies with a clear expla-
nation of the bonding technique/protocol, bonding materials and type of surface acrylic
material used.
Results: 2044 published articles were presented by the four databases. Of the studies
collected from all the databases, 28 based on their title and 14 based on their abstract,
only 10 studies fulfilled the selection criteria after being examined twice by the two
reviewers.
Conclusion: The type of surface noticeably influenced the adhesion, and surface treatments
should be performed to improve bond strength. (Rev Port Estomatol Med Dent Cir Maxilofac.
2017;58(2):65-70)
© 2017 Sociedade Portuguesa de Estomatologia e Medicina Dentaria.
Published by SPEMD. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Adesao de brackets ortodonticos a superficies acrilicas.
Uma revisao sistematica sobre estudos in vitro.

RESUMO

Palavras-chave:
Resina acrilica
Adesao

Coroas

Colagem

Brackets ortodonticos
Material provisério

Objetivos: O objetivo deste estudo foi efetuar uma revisdo sistematica da literatura sobre
testes in vitro de resisténcia a adesdo entre brackets ortodonticos e dentes acrilicos.
Métodos: Foi realizada uma pesquisa abrangente em bases electrénicas, sem limites de data
ou idioma. Os estudos relevantes foram selecionados com base nos seguintes critérios pré-
-definidos: investigacdo in vitro sobre resisténcia ao cisalhamento/tracao dos brackets ava-
liada e apresentada em megapascais e/ou considerando o indice de adesivo remanescente;
estudos com explicacdo clara da técnica/protocolo de adesao, adesivos e tipo de material
acrilico das superficies.
Resultados: dos 2044 artigos publicados apresentados pelas quatro bases de dados elec-
trénica, 28 foram selecionados com base no titulo e 14 com base no resumo. Apenas 10
obedeceram aos critérios definidos e foram incluidos apés anélise por dois revisores, duas
vezes.
Conclusdo: O tipo de superficie parece influenciar a ades@o e o tratamentos destas deve
ser realizado para melhorar a adesdo. (Rev Port Estomatol Med Dent Cir Maxilofac.
2017;58(2):65-70)

© 2017 Sociedade Portuguesa de Estomatologia e Medicina Dentaria.
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Introduction

Nowadays, the strategy of bonding brackets to acrylic resin
surfaces is often applied in the cases of patients with provi-
sional prosthetic structures. However, the bond strength bet-
ween bracket, adhesive and synthetic surfaces is still a con-
cern during the orthodontic treatment. Additionally, bond
failure of brackets during orthodontic treatment has a time-
cost impact and leads to patient inconvenience.!

Provisional crowns of Bis-acrylic resins are methyl metha-
crylate resins enhanced with glass particles for a higher me-
chanical resistance.?3* A chemical and mechanical adhesion
should be performed to bond orthodontic brackets to those
materials. For that reason, different bonding protocols are des-
cribed in the literature.*>

As known, in vivo testing in controlled trials would be
the best way to evaluate the effectiveness of protocols.®
However, in vivo tests on bonding brackets to provisional
teeth during orthodontic treatment are scarce or even null
in the literature.

In vitro studies possibly allow the use of more standardised
procedures for testing a specific bonding system. However,
there is a great diversity of experimental conditions used for
bond strength testing.!

The aims of this study were to systematically review the
available literature about in vitro orthodontic bond strength
tests regarding bonding brackets to acrylic teeth and to anal-
yse which materials and technique/protocol present the high-
est success rate.

Methods

Published in vitro studies on orthodontic bond strength tests
regarding bonding orthodontic brackets to acrylic teeth were
included. No date or language limits were implemented.

A comprehensive electronic database search with no date
or language limits was conducted, and references in relevant
articles were searched manually for additional literature. Also,
the search was not restricted to any type of study design.

The following electronic databases were searched: MED-
LINE, PubMed, ClinicalKey, Lilacs and Web of Science. The
search strategy was focused on the following terms: ‘ortho-
dontic bracket’, ‘acrylic resins’, ‘crowns’, ‘dental bonding’, ‘pro-
visional material’, ‘provisional crown® and ‘acrylic”. MeSH
terms were used in the PubMed database (Table 1).

To be included in the review, the studies had to meet the
following selection criteria: in vitro investigation on the shear
(SBS) or tensile (TBS) bond strength of orthodontic brackets
evaluated and expressed in megapascals (MPa) and/or on the
adhesive remnant index (ARI); and studies with a clear expla-
nation of the bonding technique/protocol, the bonding mate-
rials and the type of surface acrylic material used.

Two reviewers independently screened the titles of the re-
trieved records, and those related to bond strength between the
orthodontic bracket and acrylic surfaces were included. The ab-
stracts of the selected publications were read. When an abstract
was considered relevant by at least one author, the correspond-
ing article was read. On a second stage, full-text articles of rele-
vant studies were obtained for eligibility and analysed consid-
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Table 1. Search strategy

Keywords/MeSH terms Literature search strategy Database
1 ‘orthodontic brackets’ [Mesh]
#1 AND #3
2 bracket” #1 AND #5
Pubmed
3 crowns’ [Mesh] #1 AND #3 AND #8
#1 AND #5 AND #8
4 crown”*
5 ‘acrylic resins’ [Mesh]
6 i #2 AND 4
acryhic #2 AND #6 ClinicalKey / Lilacs / WOS
; . . #2 AND #7
provisional material
8 ‘dental bonding’ [Mesh]

#, Search; Mesh, medical subjects heading ; *, truncation of a text word; WOS, Web of Science

ering the purpose of the present study. The articles of abstracts
with not enough relevant information were also obtained. The E
references of relevant publications were hand-searched, and all % dsatt‘;giazseig:;tciﬁ‘f:gtgf;og&) Stugitiseirdse(ﬁgl:g(gl_r%ugh
articles containing the words ‘bond’ and ‘acrylic’ together with E Pubmed (n=689)
‘brackets’ were selected as additional relevant publications that Z oelinicalkey (n°769)

. . b} eb of Science (n=138)
could have been missed by the search engines. Book chapters, a Lilacs (n=64)
abstracts, letters and reviews were excluded since the aim of this y y

. . 1 . di Studies after title screened (n=28)
systematic review was to eva }1ate primary stu fes. ' o Studies excluded by i afier
The experimental conditions were categorised in a list of % duplicates removed (n=2016)
34 items. The two reviewers discussed those items before read- M
. . . I~
ing the full text in order to reach an agreement about the items g - v
to include. During the full articles reading, the reviewers inde- Studies screened by abstract (n=14) |
pendently assessed whether the experimental conditions
were reported in the study. Moreover, to minimise bias, the two Z
observers independently evaluated the validity of original % y
studies and read them twice in different times and sequences. O Pull-text articles assessed for eligibility (n=12) _ |
d Full-text articles excluded |
with reasons (n=2)
Results a v
[a)] Studies included in qualitative
. . . . 3 analyses (n=10)

The results of this review were described narratively. The search 2
results and the initial number of published studies presented by ~

the various databases are provided in Figure 1. Of the studies col-
lected from all the databases, 28 based on their title and 14 based
on their abstract, only 10 studies fulfilled the selection criteria
after being individually examined twice by the two reviewers. Tiwo
of the trials were rejected: one because it was decided to definite-
ly not include polycarbonate crowns as acrylic ones after review-
ers’ discussion, and the other because its authors showed bond
strength values in Newtons (N) rather than megapascals (MPa).
The experimental conditions for in vitro tests are shown in
Table 2. The selected studies on acrylic surfaces revealed no
data on tensile bond strength and, besides the inclusion crite-
ria items, the surface treatment and the crosshead speed were
the most frequently reported conditions for the shear bond test
(100%). Within the 10 selected studies, factors related to brack-
ets and samples storage were the second most relevant ones.
The 10 selected articles were categorised by topics, accord-
ing to the type of acrylic surface (n=5), type of surface treatment
(n=7), type of adhesive (n=5) and ageing samples protocols (n=3)
used.The aims and main results, as well as the statistical meth-

Figure 1. Search results followed in the review adapted
from Moher et al, 2009.°

ods of all 10 studies, are presented in Appendix 1. The variables
relevant to bond strength and the bond strength mean values
were summarised in Appendixes 2 and 3.

Type of acrylic surface (n=>5). Of the five publications consider-
ing different surfaces for orthodontic brackets bonding, two eval-
uated five different temporary crown materials, one evaluated
four and two evaluated three different materials. All studies?4>7:8
included at least one group of bis-acryl/bis-GMA?*>7:8 composite
resins and one of an acrylic resin based on methacrylate (MMA),*
polymethyl methacrylate (PMMA)?>>7#or poly ethyl methacrylate
(PEMA).2%7 One also included a resin based on urethane dimeth-
acrylate (UDMA).” All studies performed shear bond tests and
presented the mean results in MPa. Three revealed a significant
influence of the surface type on the bond strength of orthodon-
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Table 2. Experimental conditions

Experimental condition

Number / % of studies
reporting the experimental

condition
Substrate origin 10 100
Acrylic composition description 4 40
Surface treatment 10 100
Surfaces storage time before
bonding 1 10
Surfaces storage temperature before
bonding 1 10
Surfaces storage solution before
bonding 1 10
Bracket material 8 80
it metal 8 80
:: ceramics 1 10
Bracket area 5 50
Type of bracket 8 80
Type of etchant 8 80
Time of etching 7 70
Adhesive type 10 100
Amount of force at bracket 3 30
placement
Light device type 6 60
Total polymerization time 6 60
Light directions 4 40
Sample storage time 9 90
Sample storage solution 8 80
Sample storage temperature 8 80
Thermocycling 3 30
Thermocycling cycles 3 30
Thermocycling water baths
temperature 2 2
Shear testing as test method 10 100
Tensil testing as test method 0 0
Bond strength in MPa 10 100
Crosshead speed 10 100
ARI 5 50
Magnification used in determining
ARI 5 50
Failure mode 4 40
Surface roughness 1 10
SEM 2 20

Inclusion criteria

tic metal?*° and ceramic brackets.* One also found significant
differences between the surface materials, but an interaction of
variables made results unable to be interpreted.® One study stat-
ed that the surface type did not influence bond strength.”

Type of surface treatment (n=7). Four studies evaluated three
different surface treatments,>>’-° two evaluated two pre-treat-
ments’®!! and one analysed 14 groups all with different sub-
strate treatments.’? The surface treatments applied were the
following: none (control),>? polished with greenstone,” sand-
blasted,?*711:12 silane,'? diamond bur,%1%1? 9.6% hydrofluoric
acid,' 37% phosphoric acid,”*? monomer,?'? plastic condition-
er,"? silica carbide paper,?° pumice polishing paste,? pumice and
rubber cup®® and Laser Er:-YAG.” Sandblasting with 50-pm AL,0,
particles was performed in test groups of six studies. One study
used a diamond bur not to grid the acrylic but to create a win-
dow in order to enhance the mechanical adhesion.!* All studies
performed shear bond tests and presented the mean results in
MPa. Five studies identified bond strength as being influenced
by the surface treatment protocols.?>7-%11 One study related a
higher roughness to an increase in the bond strength.!? Anoth-
er study also indicated that bond strength was influenced by the
surface treatment but only for the light-cure composite resin.°

Type of adhesive (n=>5). Three articles reported a comparison
between the use of an acrylic resin and a light-cure composite
resin and between a bond metal bracket and an acrylic sur-
face.21013 One article compared a composite resin with a cya-
noacrylate adhesive and Panavia™ used in different protocols.!
Another study evaluated the adhesion of a resin-reinforced
glass ionomer to metal and ceramic brackets and of a compos-
ite resin to acrylic substrates.* Bond strength was reported after
shear bond strength tests in MPa and was shown to be influ-
enced by the type of adhesive in four articles.?!01113 Only one
study showed no influence of the adhesives on bond strength.*

Ageing samples protocols (n=3). Three studies evaluated the
influence of thermocycling fatigue tests on bond strength.27:11
Two of them presented information on the number of cycles, the
temperature of the solution and the dwell time between baths.?’
One mentioned only the number of thermal cycles.'* All studies
performed 500 cycles of thermocycling fatigue tests to age the
study samples.>”-1! The shear bond strength was presented in
MPa and reported contradictorily by authors regarding its asso-
ciation with the thermocycling. One study stated an influence
of thermocycling on adhesiveness,? other did not!! and the third
indirectly suggested that influence.” In one study, the samples
were aged by storing them in distilled water at 35°C for a week
and the evaluation groups were stored for a whole month.>

Other relevant variables

- Adhesive remnant index (ARI) and failure mode. The adhe-
sive remnant index, firstly described by Artun and Bergland
(1984), was used in five studies?>#210 to categorise the
amount of adhesive remaining on the substrate?>#° and/or
determine the adhesion failure mode.>° Three studies used
the ARI only for categorisation. Of those, one found an in-
consistent pattern but did not draw any conclusions based
on that,® and other only described the clinical situation by
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discussing the limitations of the ARI to characterise the frac-
ture.? Those two studies did not associate the ARI to bond
strength or surface. However, the third one found a qualita-
tive association between the ARI score and the effectiveness
of bracket/acrylic surface bond, and not a direct association
with the amount of bond strength or the bond failure
mode.’° One study® determined the adhesion failure mode
and showed different failure modes in PMMA (adhesive fail-
ures independently of storage time) and bis-acryl (adhesive
and cohesive failures at one-week storage and mostly cohe-
sive failure at one-month storage). Moreover, only one study
associated a reduction in bond strength with an interface
temporary crown/adhesive failure.® The failure mode was
reported by one article without index categorisation and
was found to be adhesive failure type in all specimens.*

- Surface roughness/ Scanning Electron Microscopy (SEM).
Two studies evaluated the surface roughness using scan-
ning electron microscopy (SEM) after different acrylic
surface treatments. One performed a quantitative anal-
ysis?? and the other a qualitative analysis.” One study
stated that the diamond bur created the highest rough-
ness on the acrylic followed by sandblasting, and that
etching and monomer or plastic conditioner applications
resulted in scarce acrylic alterations.'? The other publi-
cation only described the appearance of the surfaces
after three different surface treatments.’

- Storage time and solution. Storage methods were men-
tioned in all publications, except for one.'? Eight stud-
ieg?4>7:891012 presented the storage time and solution
and one only the storage time.

- Crosshead speed. The included data showed the use of
diverse crosshead speeds in shear tests, namely, 0.5 mm/
min,>?101213 1 mm/min%7811 and 5 mm/min.*

Discussion

Great diversity was noticed in the experimental conditions
for bond strength testing. This situation had already been
stated in the literature for orthodontic brackets adhesion to
enamel® and ceramics.'* In the literature search performed by
the authors, no systematic review about the present issue
was found. Therefore, it was assumed that this would be the
first systematic review on the bond strength of orthodontic
brackets to provisional acrylic materials. However, a great di-
versity of experimental conditions on this issue was noticed,
and, because of that lack of standardisation, the studies could
only be evaluated individually.?

Even though the comparison between different methods
cannot be performed, the results can predict the mechanical
strength of the bracket to acrylic interfaces if factors are con-
sidered separately.

Clinically acceptable shear bond strength values were stat-
ed to be higher than 5.9 MPa.'’®> However, bond strength to
acrylic provisional materials revealed values ranging from 0
MPa? to 19.82 + 2.93 MPa,'! depending on some factors. For
instance, the type of surface,?%> the treatment,>>7>11 the type
of adhesive®191113 and the thermal cycling?” were found to
cause differences in shear bond strength values.

Considering similar surfaces subjected to the same surface
treatment (sandblasting) and adhesive (light-cured bis-GMA-
based composite resin), bis-acrylic surfaces showed bond
strength mean values ranging from 3.75 + 0.08 MPa5 to
13.1MPa.? Some studies>’ obtained mean values that were not
clinically acceptable. On the other hand, one study2 found
higher values, which seems to be related to the type of surface
since it may provide a chemical cross-link with the bifunction-
al acrylates present on it. The better performance after ther-
mocycling could also be explained by the same reason. In ad-
dition, the authors reported the influence of the surface
treatment on the obtained results.

Sandblasting was evaluated as a surface treatment by oth-
er studies on this and other surfaces.>”®1:12This type of sur-
face treatment showed to enhance more the adhesive strength
than other surface treatments like sandpaper SiC,%° mono-
mer,” etching’'? and diamond bur.'? Laser Er:YAG irradiation
caused an even greater increase in bond strength in a study’
where authors used SEM to determine the surface roughness
after different surface treatments but did not conduct any
comparative description of the type of surface material used.
Other authors® measured the surface roughness after different
acrylic surface treatments. Results showed that the diamond
bur created the highest roughness on the acrylic, followed by
sandblasting, and that etching and monomer or plastic condi-
tioner applications resulted in scarce acrylic alterations.®

Bond strength was also influenced by the type of adhe-
sive.21011.13 Acrylic resins performed better than composite
resins and the presence of cyanoacrylate enhanced both ma-
terials’ performance. This finding reinforces the idea that there
is a chemical bond important to increase the bond strength of
brackets to acrylic surfaces.

According to the obtained results, it seems plausible to
suggest that the chemical strength between the type of surface
and adhesive, as well as the mechanical strength provided by
the surface treatment, should be considered as intervening
factors in the deficit adhesion to provisional acrylic surfaces.

The results regarding the influence of thermocycling pre-
sented contradictory data.?”:1! However, it is still considered
as the reference technique for simulating ageing in the mouth
environment.!®

Since this review was on in vitro studies, other factors were
considered important for bond strength, such as samples stor-
age and crosshead speed. This is in agreement with a similar
study conducted on the bond strength of brackets to enamel.?
All the included publications provided storage methods, ex-
cept for one study that performed the shear test immediately
after the brackets bonding to the surfaces. In most studies, the
samples were kept in distilled water during at least one day at
37°C.2457-1012 Only in one study was the storage time longer
since it was one of the variables in the study and considered
to be an important factor.

Crosshead speed has been controversially reported in the
literature. Its influence on the adhesion between brackets and
enamel®" or ceramics’® was reported in some papers. On the
other hand, other studies showed no influence.®20 Little or no
data was found regarding the influence of crosshead speed on
acrylic surfaces. Even though the included studies used differ-
ent crosshead speeds,?*>7-13 none discussed this factor.
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Conclusions

Considering the limitations involved in the present literature
review, related to different methods used to assess the bond
strength of brackets to provisional surfaces and the type of
studies considered (in vitro), only indications can be drawn.
Low values of bond strength were observed for acrylic sub-
strates. Some studies reported shear bond strength values
below the clinically acceptable level. The type of surface
seems to influence the adhesion of brackets. Surface treat-
ments should be performed to improve the bond strength,
and sandblasting or laser irradiation should be considered.
The type of adhesive should be evaluated before bonding, to
consider the ones that improve the chemical adhesion for
brackets to bond to provisional acrylic surfaces.

The indications of the present study should be carefully
analysed and their extrapolation to the clinical practice should
take into account that they were drawn based on a review of
in vitro studies.
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Objective: The aim of this study was to assess the influence of thermal cycling on the shear
bond strength of three types of adhesives used for orthodontic brackets to human enamel.
Methods: Sixty six human premolars were used in this study. Two groups of dental resin com-
posite adhesives (ED; G) and one compomer (TP) were thermal cycled from 5 up to 55 °C at
4000 cycles for 45 s in an artificial saliva solution. Then, samples were assessed by shear bond
tests and inspected by optical and scanning electron microscopy. The resulting enamel sur-
faces were then evaluated according to the adhesive remnant index (ARI).
Results: One resin composite adhesive (group G) showed the highest shear bond strength
values. Thermal cycling negatively affected the bond strength of the compomer-based ad-
hesive although results showed clinically acceptable adhesion values after thermal fatigue
for such cycles. ARI showed significant amount of residual material on the tooth surface
with the adhesives that indicated strong bonding to enamel. Different adhesion mechanisms
were noticed at both adhesive-enamel or adhesive-bracket interfaces.
Conclusion: The orthodontic adhesives revealed proper bond strength to enamel for clinical
applications considering thermal conditions assessed in this study although the compo-
mer-based adhesive was negatively affected by thermal cycling. The high remnant adhesive
amount on enamel indicated high bond strength leading to enamel damage during debonding.
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Efeito da ciclagem térmica sobre a resisténcia ao cisalhamento
de diferentes adesivos ortodonticos ao esmalte

RESUMO

Palavras-chave:

Adesivos

Compomero

Resisténcia ao cisalhamento
Brackets

Ciclagem térmica

Objetivo: O objetivo deste estudo foi comparar trés adesivos usados na adesdo de brackets
ao esmalte e submetidos a testes de ciclagem térmica em saliva artificial.
Métodos: Foram testados dois grupos de adesivos baseados em resina composta (ED, G) e
um grupo a base de um compodmero (TP) apés adesdo de 72 brackets de ago inoxidéavel a
pré-molares extraidos. Cada grupo foi dividido em dois subgrupos, sendo que um deles foi
submetido a termociclagem em saliva artificial com variagdo de temperatura entre 5 e 55 °C.
Amostras foram selecionadas para andlise das interfaces por microscopia eletrénica de
varrimento e os dez dentes restantes de cada um dos seis subgrupos foram submetidos a
testes de resisténcia ao corte em uma maquina universal de testes. As superficies de esmal-
te resultantes foram em seguida avaliadas segundo o Indice de Adesivo Remanescente (IAR).
Resultados: Foram detectadas diferencas estatisticamente significativas nos valores de ade-
sao entre os 3 adesivos (p <0,05). O adesivo do grupo G, foi o que apresentou maiores valo-
res de resisténcia ao corte. A termociclagem influenciou significativamente os valores de
adesdo do grupo TP (p <0,5). Os grupos G e TP apresentaram valores de adesdo clinicamen-
te aceitdveis também apds submetidos a fadiga térmica. O IAR mostrou diferencas signifi-
cativas entre os grupos de adesivos e maior quantidade de material deixado na superficie
de esmalte com os adesivos que apresentaram maiores valores de adesao.
Conclusédes: Um dos adesivos ortodonticos a base de resina composta apresentou adesao ao
esmalte estdvel e aceitavel para aplicagdes clinicas ap6s fadiga térmica. Entretanto, a ade-
sdo do material a base de compdmero diminuiu apés fadiga térmica. (Rev Port Estomatol
Med Dent Cir Maxilofac. 2017;58(2):71-78)
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Introduction

A challenge on orthodontic adhesion is to provide a strong
and reliable adhesion avoiding significant destruction of the
enamel surface.! There are several types of orthodontic adhe-
sives composed of resin composite used for allowing higher
bond strengths.? Compomers were last introduced, claiming
to provide bonds as strong as those recorded for resinous ad-
hesives. Additionally, compomers provide the release of fluo-
ride at low pH environment.?3

Shear bond strength is considered clinically acceptable
when values above 6 MPa are achieved.**> Nevertheless, bond
strength values above 20 MPa are considered to be harmful to
the integrity of enamel and the tooth itself.® Previous in vitro
studies have reported a large range of bond strength values for
a specific adhesive. That can be explained by some variables
such as: thermal cycling tests, shear test machine, direction of
force applied on bracket, debonding speed, type of brackets,
amount of adhesive, time elapsed between bonding and
debonding, preparation of enamel surface and sample storage
conditions.” The amount of the adhesive layer has been con-
sidered as a very important factor for the adhesive bond
strength on orthodontic brackets. The thickness and conver-
sion degree of the monomers and integrity of bracket-
-adhesive-enamel assembly are factors that also influence the

bonding results.® According to some authors,® the thickness of
the adhesive layer should be lower than 250 pm.

Thermal cycling has been used in several studies for under-
standing the performance of the dental materials,® and specif-
ically orthodontic adhesive materials,'® under variations of
temperature mimicking the oral cavity. The influence of thermal
cycling on the adhesion properties of orthodontic adhesives to
dental structures is controversial in literature.1#>7-14 Also, the
comparison between resin composite adhesives and com-
pomers has shown inconsistent results, concerning acceptable
values on the shear bond strength for clinical practice.**

The aim of this study was to assess the influence of thermal
cycling on the bond strength of three different orthodontic ad-
hesives to enamel as well as to compare the bond strength
values between two resin composites and a compomer-based
adhesive. The null hypothesis of this work was that there were
no significant differences in shear bond strength values among
the orthodontic adhesive after thermal cycling tests.

Materials and methods

Sixty-six human premolars with undetermined time of ex-
traction were cleaned from any residual soft tissues and
then immersed in chloramine solution at 4 °C over a period
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Table 1. Chemical composition of the orthodontic adhesives used in this study following manufacturer’s information.

Orthodontic adhesives (brand)

Composition (% weight)

Compomer-based adhesive
(Transbond Plus™ Color Change, 3M unitek, USA)

Resinous primer
(Transbond XT™, 3M unitek, USA

Resinous adhesive
(GrenglooT™, Ormco Coporation, France)

Resinous adhesive

(Orthosolo primer™, Kerr Corporation, USA)

Resinous adhesive
(Eagle No Drift™, American Orthodontics, USA)

2-Profenoic acid 2 Methyl-, Phosphinicobis (oxy-2,1-ethadilyl) Ester; Water; Mono HEMA
phosphate; Tris [2-(Methacryloyloxy)ethyl] phosphate

BISGMA (%5-10); BISEMA (%10-20); TEGDMA (%5-10); Silane treated silica (%2); Silane
treated quartz (%70-80); Diphenyliodonium Hexafluorophosphate

Uncured methacrylate ester monomers (%20-38); Inert mineral fillers; fumed silica

Alkyl Dimethacrylate Resins (%60-80); Ethyl alcohol (1-5%); Barium Aluminoborosilicate
Glass; Fumed silica (%2-10); Sodium Hexafluorosilicate (%1-5)

Uncured methacrylate ester monomers; inorganic fillers*

*Chemical composition is not available by the manufacturers’ information although elemental chemical analyses were performed in this study

to understand the shear bond strength results.

of 7 days. Then, teeth were stored in distilled water at a
temperature of 4 °C during 7 days for hydration prior to
bonding procedures.® Teeth were processed following the
technical specification ISO/TS 106 SC 11405:2003. After that,
the teeth were cleaned with water and green stone at low
speed and then rinsed with water spray and air-dried under
oil-free airstream for 3 5.9 The bonding surface was etched
using 37% phosphoric acid (Octacid, Clarben S.A., pH < 2 at
20 °C) for 30s. Then, teeth were washed during 60 s and gen-
tly dried under airstream for 3 s. Teeth were divided corre-
spondingly for bonding considering three orthodontic ad-
hesives: TP group: Transbond™ Plus Color Change/
Transbond™ XT Primer (3M unitek, USA); G group: Gren-
gloo™/ Ortho Solo™ Primer, (Ormco Corporation, FRA); ED
group: Eagle No Drift™ (American Orthodontics, USA). The
chemical composition of the orthodontic adhesives is
shown in Table 1.

Sixty-six stainless steel brackets (Master Series, Ameri-
can Orthodontics, USA) were bonded to enamel surface. The
bracket’s bonding surface area was calculated as being 10.3
mm?, using a 3D virtual model of the brackets by software
(SolidWorks, USA). One blinded and well-trained operator
performed the bonding procedure of the brackets to the
enamel surfaces along the axis of the crown according to
the manufacturer instructions. In all groups, excess com-
posite material was removed with an explorer without dis-
turbing bracket placement. Adhesives were light-cured by
continuous mode at 420-490 nm using a LD-105 curing de-
vice (1000 mW/cm?, Monitex, China) for 30 s: on mesial and
distal for 10 s each, over the bracker for 10 s. Afterwards, half
of the samples were randomly chosen for thermal cycling
tests (n =10). The thermal cycling tests were performed in
Fusayama’s artificial saliva solution (Table 2) at a tempera-
ture ranging from 5 up to 55 °C*? for 4000 cycles, according
to the ISO TR11450 (1994). Each cycle time corresponded to
45 s distributed in 15 s of dwell time in each bath and 15 s
of transfer time.

One sample from each six subgroup was randomly cho-
sen for scanning electron microscopy (SEM) observation of

Table 2. Composition of Fusayama’s artificial saliva used

as stock solution at pH 5.5 in this study.

Compounds (&)
NacCl 0.4
KCl 0.4
CaCl,.2H,0 0.795
Na,S.9H,0 0.005
NaH,PO,.2H,0 0.69
Urea 1

the interface. The remaining sixty were positioned with the
bracket base placed horizontally and then stabilized using a
resin composite. For the shear tests, all teeth were embed-
ded in PVC molds within self-curing acrylic resin to be at-
tached on a metallic holding device, that only the coronal
region was exposed. Debonding was performed by axial
loading on the bracket wing, parallel to the bracket base,
using an universal testing machine (Instron 8874, 25kN; In-
stron Corp., Norwood, Massachusetts, USA) at a crosshead
speed of 0.5 mm/min (n = 10).%>%16 Six samples (teeth with
bracket) were randomly chosen for microscopic observation,
corresponding to one of each type of adhesive subjected or
not to thermal clycing tests. After debonding, each sample
(n = 10) was inspected by optical microscopy (Axiotech, Carl
Zeiss, USA) to evaluate the fracture pathways at magnifica-
tion ranging from x10 up tp x500. The residual adhesive on
the tooth was evaluated using the adhesive remnant index
(ARI) for 4 scores.>”

For scanning electron microscopy (SEM), samples were
mounted in acrylic resin and cross-sectioned perpendicular to
the bracket-adhesive interface plan. The cross-sectioned sam-
ples were wet ground on silicon carbide (SiC) papers down to
2500 mesh and polished using 1 pm diamond slurry. The teeth-
-adhesive-bracket region of each sample was then inspected
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by SEM on secondary (SE) and backscattered (BSE) electron
mode at magnification ranging from x100 up tp x2000 at 15 kV.
The surfaces were previously coated with a gold film. The in-
spection of bracket bases after debonding was also produced.

Data were statistically analyzed by two-way ANOVA using
SPSS®v.21.0 (SPSS Inc., IL. Chicago, USA). The level of statistical
significance was set at 0.05. The two-way ANOVA was used to
determine differences between adhesive groups subjected or
not on thermal fatigue and within groups for the same adhe-
sive (p<0.05). Then post hoc tests were applied to evaluate the
significant differences in the bond strength of the adhesives.
T-test for independent samples was performed to discover
which adhesives were significantly influenced by thermal fa-
tigue. Regarding ARI tests, Kruskal-Wallis test was used to ve-
rify the existence of significant differences between at least

two adhesives (p<0.05), followed by Mann-Whitney tests ai-
ming at understanding which adhesives differed significantly.

Results

The bond strength results are shown in Table 3. Group G showed
the highest bond strength results while the lowest values were
recorded for group ED, regardless thermal cycling. Groups G and
TP showed acceptable values for clinical practice. Significant dif-
ferences were found between adhesives and between periods
for the same adhesive (p<0.05). The interaction adhesive/ther-
mal cycling was not statistically significant (ANOVA, p=0.350).
Post hoc tests Tukey HSD and LSD showed significantly
higher bond strength results for G and TP groups, without ef-

Table 3. Mean values, standard deviation and statistical p values recorded on shear bond strength of the adhesives

to enamel by two-way ANOVA

Shear
Adhesive
no fatigue on fatigue P
Mean (MPa) 11162 10.02 2 0.355
Resin composite adhesive (G group) std. deviation 2.95 2.41
n 10 10
Mean (MPa) 8.41b4 6.33 b8 0.013
Compomer-based adhesive (TP group) std. deviation 2.06 1.15
n 9 10
Mean (MPa) 5.95¢ 5.79° 0.805
Resin composite adhesive (ED group) std. deviation 1.41 1.45
n 9 10
p (adhesive) <0.001
p (period) 0.038
p (interaction adhesive*period) 0.350

a,b,c - different letters indicate significant differences between adhesive groups; A,B - different letters indicate significant differences between

periods (for the same adhesive).

Table 4. T-test for influence of thermal cycling on shear bond results recorded on orthodontic adhesives to enamel.

Levene’s Test for
Equality of Variances

t-test for Equality of Mean values

Adhesive groups

95% Confidence Interval

. Sig. Mean Std. Error
F Sig. t df (2-tailed) Difference Difference Lower Upper

Resin composite 0.11 0.744 0.95 18 0.35 1.14 1.203 -1.38 3.67
adhesive (G)

0.95 17.29 0.35 1.14 1.203 -1.39 3.67
Compomer-based 3.25 0.089 2.75 17 0.01 2.08 0.755 0.48 3.67
adhesive (TP)

2.67 12.29 0.02 2.082 0.777 0.39 3.77
Resin composite 0.001 0.15 0.25 17 0.8 0.165 0.658 -1.22 1.55
adhesive (ED)

0.25 16.89 0.8 0.165 0.657 -1.22 1.55
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Table 5. Adhesive Remnant Index (ARI)

ARI
no thermal cycling on thermal cycling
0 1 2 8 TOTAL 0 1 2 8] TOTAL
ED group 0 7 3 0 10 0 5 5 0 10
G group 0 2 6 1 9 0 1 8 0 9
TP group 0 1 7 0 8 0 0 9 0 9

0 means no adhesive left on tooth surface (0%).

1 means less than a half of adhesive left on tooth surface (<50%).
2 means more than a half of adhesive left on tooth surface (>50%).
3 means the entire adhesive left on tooth surface (100%).

fect of the thermal cycling. On thermal cycling, only the dif-
ference between G and TP was statistically significant. The
t-test (Table 4) showed that only TP compomer was significant-
ly affected by thermal cycling (p=0.013).

The failure mode exhibited by the adhesives scored as
according to the ARI is shown in Table 5. ARI scores noted
discarding the effect of thermal cycling were mostly 1 and 2
although those increased to 2 and 3 considering the effect of
fatigue. According to Mann-Whitney Test, significant differ-
ences were found on ARI values between the non-thermal
cycled samples for ED group and the other two adhesives
(p<0.05). On thermal cycling, the significant differences in ARI
values were only found between TP and ED. Some teeth bond-
ed with G and TP adhesives revealed fracture on enamel after
shear bond strength tests and they were removed from ARI
assessment.
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Figure 1. Relationship between the shear bond strength

results and the amount of adhesive remaining on the
teeth surface after debonding.

The shear bond strength plotted against the percentage of
adhesive remnants on the teeth surface subjected to shear
bond tests is shown in Figure 1. Therefore, the amount of
adhesive remnants tend to increase for thermal cycled speci-
mens, relative to non-thermal cycled ones (Table 5). This is
more evidenced for G and ED adhesives, which exhibited high
shear bond strength values.

A cross-section overview of the tooth-adhesive-bracket re-
gion is shown in Figure 2. A careful inspection of this site re-
vealed the lack of adhesion between the brackets and the ad-
hesives, evidenced by the presence of interfacial gaps between
the two materials in all samples examined (Figure 3). This fact
was further emphasized in Figure 4 that showed the fracture
surface with total absence of adhesive remnants bonded to the
metallic mesh of the bracket base. ED group presented its frac-
ture interface between adhesive and enamel surface (Figure 5).

region. A) Bracket; B) Bracket mesh; C) adhesive; D) tooth




76 REV PORT ESTOMATOL MED DENT CIR MAXILOFAC. 2017;58(2):71-78

Figure 3. Comparison between two interfaces. A) bracket
mesh; B) enamel; C) adhesive blister

Figure 4. Fracture surface showing the absence of adhesive
remnants bonded to the bracket mesh (arrows) evidencing
the lack of adhesion between these two material.

Discussion

This paper revealed novel information on the behavior of or-
thodontic adhesives subjected or not to thermal cycling. Re-
sults showed a detrimental effect of the thermal cycling on
the bond strength of the test adhesives to enamel, with a sta-
tistically significant decrease being only recorded for the
compomer group. Such results supported the rejection of the
null hypothesis of the present study and therefore they are in
agreement with the results found in literature.1%7

Figure 5. Fracture zone on ED sample. Most of fractures
occurred on this zone. The print of enamel crystals were
noticed.

Considering shear bond tests on adhesive groups free of
thermal cycling, G group was the resin composite adhesive
that exhibited the highest bond strength at 11.16 + 2.95 MPa.
TP group reached values of 8.41 + 2.06 MPa that was similar to
shear bond values found in previous studies.'®'*8 However,
shear bond strength values exceeding 15 MPa were also report-
ed in several previous studies.*1>6 In this study, TP compomer
achieved clinical acceptable values (above 6 MPa), in agree-
ment with some other recent studies.>'310.181° However, sig-
nificant differences were recorded for the test adhesives,
mainly for G and ED, suggesting an influence of the chemical
composition and properties of the adhesive on their bond
strength to the teeth surface.>13-16.18

Despite the decrease in bond strength for TP compomer
subjected to thermal fatigue in this study, that is still consid-
ered clinically acceptable considering values recorded above 6
MPa in previous studies. Additionally, the benefits of such or-
thodontic adhesives considering fluoride release and preven-
tion of enamel demineralization supported by several stud-
ies®?0 should also be considered on the treatment of caries
susceptible patients. Previous studies have reported different
results considering the effect of thermal cycling on shear bond
strength for such compomer-based adhesive.}*2! For instance,
a previous study revealed stable shear bond strength of ortho-
dontic adhesives to enamel after thermal cycling between 5
and 60 °C although samples were tested only for 500 cycles.*
Another previous study reported a decrease in shear bond
strength after 1000 thermal cycles between 4 and 60 °C. Con-
cerning the performance of the materials in oral cavity, addi-
tional tests must be performed for longer period of thermal
cycling to simulate the orthodontic treatment time.

ARI showed most adhesive remnants on enamel surface
on the two adhesives that displayed higher and clinically ac-
ceptable shear bonding values on thermal cycling. However
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different findings were noted in other studies involving G and
TP group>1617.2021 whereas different amounts of adhesive
were recorded on the enamel surface after bond strength
tests. Group ED achieved score 1 without effect of thermal
cycling. On thermal fatigue, equal number of samples with
score 1 and 2 were achieved. No study using ED adhesive was
found in literature. ARI results showed a tendency, despite not
statistically significant, to high shear bond strength being re-
lated to higher amounts of adhesive remnants on the enamel
surface. This is in agreement with the findings of some others
studies.**> Some previous studies concluded that the increase
in bond strength of adhesives resulted in higher amount of
adhesive remnants on enamel surface'” while groups with
lower bonding strength showed more adhesive on bracket
base.” The balance between bond strength of the adhesive to
enamel and enamel damage is the main key to obtain suc-
cessful results in an orthodontic treatment regarding the pro-
cedure of bracket bonding.??

Also, results revealed a tendency for thermal cycled spec-
imens to exhibit lower bond strength values together with
higher percentage of adhesive remnants on the enamel sur-
face. This might be explained by the detrimental effect of the
thermal cycling on the interface between adhesive and the
bracket base. In fact, the microgaps existing at that interface
allowed the penetration of the artificial saliva at these loca-
tions and to accelerate up the adhesive’s deterioration.”
Higher prevalence of cohesive fractures was thus expected
to occur. On the interface microstructure, the adhesive thick-
ness remained between 200 and 250 pm according to SEM
evaluation. That is considered to provide the proper bonding
results.®15 However, the thickness of the adhesive is not the
same considering variations related to the operator tech-
nique, materials’ properties and geometry of the teeth sur-
faces.®121 It is noteworthy to highlight the lack of connec-
tion between the bracket base and the adhesive, when
compared to the good adhesive-enamel interface. The neg-
ative effects of these microgaps, as discussed above, can be
addressed by a surface treatment on the bracket base allow-
ing the establishment of a satisfactory bond between the two
materials.

Conclusions

Within the limitations of this study, the following conclusions
can be drawn:

- A resin composite adhesive showed a high bond
strength value at about 11 MPa that is proper for clinical
application. The compomer-based adhesive was the
only adhesive significantly affected by the thermal cy-
cling.

- The orthodontic adhesives tested in this study revealed
high adhesion strength that resulted in high amount of
adhesive remnants on the enamel surface, after
debonding.

- The interface between the adhesive and the enamel
showed better integrity than that between the adhesive
and the bracket.
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Objectives: This research intended to develop and validate a digital model that could be used
to study the stresses and strains created in the different components involved in oral fixed
rehabilitations with short implants. The validated model was then used to simulate a clin-
ical-like situation.
Methods: A digital model was created considering the posterior areas of the mandible. Its mate-
rialization obtained ten specimens of the experimental prototype. Seven of them were static
compressive tested until failure and, for the other three, the tests were progressively interrupted,
to allow the establishment of a damage sequence. On the numerical model a finite element anal-
ysis was performed with Abaqus software, under similar conditions to the experimental situation.
Results: The stress pattern on the FEA and the failure location on the static test were similar.
The sequence in which each part reached the yield strength was the same as that observed
on the interrupted static test (resin, prosthetic framework, implants and implant screws, in
this order). Due to these results, the model was considered valid. A clinical-like simulation
with the validated model showed that buccal cortical bone, around the implants platform,
is the weakest part of such a rehabilitation.
Conclusions: This research allowed the development and validation of a computer-aided
design model that can be used to study an oral fixed rehabilitation supported by short im-
plants. For clinical purposes, it is important to refer that the highest stress and strain values
were found on the cortical bone around the buccal aspect of the implants. (Rev Port Esto-
matol Med Dent Cir Maxilofac. 2017;58(2):79-90)
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Design e validaciao de um modelo de reabilitagdo
com implantes curtos

RESUMO

Palavras-chave:
Modelo experimental
Modelo numérico
Implantes curtos
Tensao e deformacao

Objetivos: O objetivo desta investigagdo foi o desenvolvimento e validagdo experimental de
um modelo digital, que permita o estudo das tensoes e deformagoes geradas nos diferentes
componentes de uma reabilitagdo oral fixa sobre implantes curtos. O modelo obtido foi
entdo usado para simular uma situagao clinica.
Métodos: Um modelo numérico foi criado considerando a regido posterior da mandibula. A sua
materializa¢ao permitiu obter dez amostras do protétipo experimental. Sete delas foram sujeitas
a ensaios estaticos de compressao até a faléncia. Nas restantes trés, os ensaios foram interrom-
pidos com forgas gradualmente crescentes, estabelecendo a sequéncia pela qual os componen-
tes se deformaram. O modelo numérico foi também sujeito a uma simulac¢do com elementos
finitos, usando o software Abaqus, em condi¢oes semelhantes a simula¢do experimental.
Resultados: O padrdo de tensdes obtido no modelo numérico foi similar a localizacdo das
fraturas no modelo experimental. A sequéncia segundo a qual a tensdo de cedéncia foi al-
cancada em cada parte do modelo numérico foi a mesma encontrada quando o ensaio es-
tatico se interrompeu (por esta ordem: resina, prétese, implantes e parafusos). Estes resul-
tados permitiram considerar o modelo valido. A simulagdo de uma situacao clinica, com o
modelo validado, revelou que o osso cortical, em vestibular da plataforma dos implantes, é
a regido mais débil da reabilitagao.
Conclusdes: Esta investigacao permitiu o desenvolvimento e a validagao de um modelo que
permite o estudo de reabilitacoes fixas sobre implantes curtos. Clinicamente é importante
realcar que o osso cortical é a zona que apresenta tensoes e deformacgoes mais elevadas.
(Rev Port Estomatol Med Dent Cir Maxilofac. 2017;58(2):79-90)
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Introduction

Short dental implants are considered a viable option for sup-
porting a fixed oral rehabilitation on the posterior mandible
regions with advanced crestal bone resorption.! This solution
represents an alternative to more invasive surgeries such as
bone grafting, guided bone regeneration, distraction osteo-
genesis or lateralization of the alveolar nerve.?? The defini-
tion of short implants is still non-consensual among authors.
Some consider a short implant when its length is shorter
than 10 mm,»**> while other authors propose 8 mm as the
maximal length to define a short implant.®® Some studies,
comparing these implants regarding parameters such as sur-
vival rates, marginal bone loss or prosthetic complications,
did not found statistically significant differences.>10-* How-
ever, consideration should be given to the fact that the stud-
ies involving these implants, due to their relatively recent
clinical introduction, are not long-term studies As result of
their clinical applications and success rates, the use of short
implants is increasing significantly.

The biomechanical rational for the use of these implants
relies on the finding that after the first 7 mm only a reduced
stress can be measured on the implant surface, and, to sup-
port the masticatory load, the cervical portion of the implant
is the most involved.'® In agreement with these findings it was

also reported that bone stress is independent of the implant’s
length.1®

The use of rough surfaces, by increasing the implant-bone
contact area, has also been documented as having a positive
impact on the biomechanical performance of short implants.417:18
Likewise, the choice for an internal connection with the plat-
form shifting concept seems to promote a better sealing and
less micromovements, promoting the preservation of the bone
crest level.19-2

However, if the safety of use seems to be well established,
some concerns and controversial results still exist. In opposi-
tion to the studies that reported low marginal bone loss, Tabri-
zi et al*? showed that the fewer the number of short implants
supporting a fixed prostheses, the greater the marginal bone
loss found. Likewise, Bhat et al?® on a finite element analysis
(FEA), found that the maximum Von Mises equivalent stress
was measured on the cortical bone, and that it increased in
both cortical and cancellous bone when the implant length
decreased. A similar behaviour was found by Himmlova et al.?*
Although not considered statistically significant, the reso-
nance frequency analysis performed by Calvo-Guirado et al?
showed that the ISQ values for short implants were lower than
those found for longer implants. Nisand et al,® explained the
possible failure of short implants with a reduced implant pri-
mary stability, bone-to-implant contact, as well as an unfa-
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vourable crown-to-implant ratio. Biomechanical studies high-
light the danger represented by the bending loads either for
short implants, once they have a smaller area to dissipate
tensions,??¢ or for cortical bone because its yield strength is
lower when the load is acting on a perpendicular direction to
its major axis.?” In a location where higher masticatory loads
are produced, as the posterior arch, these findings are of ut-
most importance. A study from Malmstrom et al?® considered
the compromised crown-to-implant ratio and the lower bone-
-to-implant contact area, factors of more concern when the
masticatory loads are higher or when the patient presents risk
factors for periimplantites.

Due to all these variables, some authors still include the
implants length on the list of risk factors for implant failure.?>-3!

As biomechanical methods were suggested to decrease the
stress found on the biologic structures,?? FEA may be beneficial
for the comprehension of the mechanical behaviour of all the
parts involved in such a rehabilitation. This in silico approach
has been widely used on dental implant research, allowing
multiple combinations of critical factors in a short period of
time.3® However, it’s accuracy is extremely dependent on fac-
tors such as the model geometry, simplifications, material
properties, boundary conditions, applied load, type of mesh
and contact definitions.?»33 The more the virtual model resem-
bles reality, the more accurate the results will be and, to rely
on the FEA results, an experimental validation is required.?* It
must be noted that, due to those differences, an absolute co-
incidence in the magnitudes of loads, stresses and strains is
not the objective. The propose is to obtain on both, numerical
analysis and mechanical experiment, the same behaviour and
tendency.3>3¢

The aim of this research was the development and exper-
imental validation of a numerical model that could be used in
the study of stresses and strains created in the different com-
ponents involved in oral fixed rehabilitations with short im-
plants.

Material and methods

A digital model considering the posterior areas of the mandi-
ble was designed with SolidWorks® software (Dassault Sys-
témes SA, Vélizy, France). The dimensions were obtained con-
sidering the mean of ten direct measurements on patients’
computerized tomographys, reverse engineering and product
catalogues (Figures 1 to 3). Considering the obtained meas-
urement for the overall model’s high (37 mm) and the clinical
case that was intended to simulate (a mandible with a re-
duced bone volume but where the placement of short im-
plants was possible), the obtained model resulted in an ac-
centuated crown-to-implant disproportion, where the
prosthetic framework (25 mm) is four times higher than the
supporting implant (6 mm) (Figures 4 and 5). In order to test
the worst-case scenario, the use of external hexagon connec-
tion implants was preferred, based on the suggestion that
this type of connection exhibits weaker biomechanical per-
formance®-?! than internal connections. The model was com-
pleted by the design of four parts: a type Il bone, with a 2 mm
cortical, regular platform implants, implant screws and pros-

Figure 1. Measurements made directly on computerized
tomographys, using 3D models (c).

B—1m

Figure 2. Measurements made directly on computerized
tomographys, using ortoradial cuts.

thetic framework. To save calculation time the geometries
were simplified.

The created model followed two different procedures: a)
Design for manufacturing (DFM) and prototyping; b) FEA sim-
ulation performed with Abaqus® software (Dassault Systémes
SA, Vélizy, France).
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Figure 3. Reverse engineering by using a profile
projector to determine the screws’ geometries.

Figure 4. Model’s external view.

Regarding the former, for set up proposes, respecting the ISO
standard 14801,% a base was coupled to the bone part to place
the samples on the machine test with an angulation of 30° with
the vertical. The DFM also comprehended the introduction of
tolerances on the prosthetic framework and the modelling of
three semi-spheres for the load appliance (Figure 6).

On the prototype construction, the base and the bone part
were made of epoxy resin. The framework was milled on a

Figure 5. Cut of the model exhibiting the internal
aspects of the assembly: cortical bone (yellow),
trabecular bone (purple), dental implants (green),
prosthetic structure (red) and prosthetic screws (blue). It
is also possible to observe the implant screw channels
and the mandibular canal.

Figure 6. Different steps on the model materialization:
design for manufacturing.

Figure 7. Different steps on the model materialization:
milled prosthetic framework screw retained to cut
implant dummies.
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Figure 8. Different steps on the model materialization:
stereolithographic model.

cobalt-chrome alloy (DMU 60 eVe; DMG MORI, Tokyo, Japan)
and screw retained with a tightening torque of 35 Ncm. The
used implants were Nobel Speedy dummies, cut to 6 mm and
the implant screws were manufactured on the same compa-
ny (Nobel Biocare AB, Gothenburg, Sweden) (Figure 7). To ob-
tain the resin part, a stereolithographic model was build (Fig-
ure 8). From this model resulted a silicon mould, where the
framework with the implants was placed, and into which the
resin was poured (Figure 9), to allow a perfect alignment of
all components and ensure a correct replication for all sam-
ples (Figure 10).

Ten samples were constructed using the described meth-
odology. Seven of them were static tested until failure, on a
uniaxial universal Instron test machine (Norwood, MA, USA),
calibrated and suitable for the intended study. Once the results
were similar to all specimens, three more samples were tested
until 3000N, 4000N and 5000N, to establish the failure sequence
of the different parts (Figure 11).

—

Figure 9. Different steps on the model materialization:
The assembly showed on Figure 4 placed into the silicon
mould.

Figure 10. Different steps on the model materialization:
Removing the sample from the mould after the resin
pouring and curing process.

Figure 11. Experimental set up showing the sample in
position for the static test.
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Table 1. Materials, mechanical properties and friction coefficients defined for the calculation.

Parts Material Young’s modulus (MPa) Poisson coefficient Yield strength (MPa)
Resin Epoxy Resin 20 000 0.363 45
Implants and implant screws Ti6Al4V alloy 120 000 0.33 795
Prosthetic framework Co-Cr alloy 194 000 0.30 659
Coefficient of friction for Ti6Al4V alloy with Co-Cr alloy 0.15
Coefficient of friction for Ti6Al4V alloy with itself 0.43

To perform the FEA it was necessary the equalization of
both, virtual and experimental models. For that propose, the
bone part was transformed into resin by merging cortical and
trabecular bone and assigning to it the epoxy resin mechanical
elastic characteristics. Those were obtained by the perfor-
mance of static tensile load tests according with the standards
ASTM D-638-02a3% and ISO 527-1%° (Figure 12). The properties
of implants, implant screws and prosthetic framework were
obtained from bibliography and product catalogues’-4¢ (Table 1).
All the model parts were considered to be solid, homogeneous
and isotropic. The resin and implants were merged to simulate
an osteointegration-like situation. Interactions and constraints
were defined to approach the experimental situation.

Three circular areas for load appliance, correspondent to
the described semi-spheres, were defined?. According to ISO

#
Figure 12. Resin sample with extensometers in place in
the universal test machine.

standard 14801, the load was applied forming 30 degrees with
the implant long axis. A magnitude of 3000 N per each area
was chosen, in order to largely overcome the yield strength of
all materials. This procedure allowed the analysis of the stress-
es for each force increment and register the sequence by which
the materials reached their elastic limit.

A mesh study was performed to obtain the stress conver-
gence and to enable the mesh refinement where more accurate
results where needed. A coarser mesh was defined elsewhere
to save calculation time. The parts were meshed separately with
quadratic tetrahedral elements (Table 2, Figure 13). A boundary
condition was defined on the lower border of the resin to avoid
displacements or rotations.

In case of verifying the model validation, a clinical ap-
proach could be performed by reassuming the bone part, with

Figure 13. Image of the meshed model showing a refined
mesh where the highest tensions were expected.
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Table 2. Resume of the number of elements and nodes
attributed to each model’s part.

Number of Number of
Model part
elements nodes
Epoxy Resin 116821 77868
Implants 32148 48822
Implant screws 550 1003
Prosthetic Framework 140338 201335

Table 3. New properties assigned to the new materials

for a clinical-like situation simulation.

Young’s q Yield
modulus C::;Zi‘i):nt strength
(MPa) (MPa)
Titanium gr IV 105 000 0.37 750
Cortical bone Trabecular bone
Ex (MPa) 12600 1148
Ey (MPa) 12600 210
Ez (MPa) 19400 1148
Gxy (MPa) 4850 68
Gyz (MPa) 5700 68
Gxz (MPa) 5700 434
vV yx 0.300 0.010
v zy 0.390 0.055
vV ZX 0.390 0.322

E=Young’s Modulus, G=shear modulus and v=Poisson coefficient

cortical and trabecular bone, changing the implants material
properties to commercial pure grade IV titanium and applying
a physiological load.#” Because, contrary to the isotropy of res-
in, the bone shows orthotropic characteristics, properties
would have to be defined taking into account the Cartesian
coordinate system?->0 (Table 3). The model design and other
sets were maintained.

Results

On this study two aspects were analysed: a) the location of
the higher stresses on FEA in comparison with the material
failures on the experimental model; b) the damage sequence
on the experimental model in comparison with the yield
strength reaching sequence at FEA.

The results on the static test were considered consistent
due to the reproduction of the force-displacement curve on all
the samples tested (Figures 14 and 15).

For each model part, the FEA higher stresses locations were
identified and compared to the location where, on the exper-

Completed static compressive load test
3000

T000

6000
Samplel
~5000 Sample 2
& Sample 3
24000 Sampled
=] —Sample s
= 3000 = Sampled
w—Sample”
2000
1000
0
0.00 1.00 2.00 3.00 4.00 3.00 .00

displacement {mm)

Figure 14. Image showing the coherent results from the
completed SCLT.

Interrupted static compressive load test
6000
5000 /
4000
=z Sample 5000 N
53000
= Sample 4000 N
2000
Sample 3000 N
1000
0
0.00 1.00 2.00 oo 4.00
cisplacement {mum)

Figure 15. Image showing the coherent results from the
interrupted SCLT.

imental model, the material failed. As so, it was possible to list
the following events:

As result of the load direction, a bending moment was cre-
ated, leading to a rotational displacement on the virtual and
the experimental model. The framework connectors suffered
a compression on their buccal aspect, with the highest stress-
es found on that location, while an open joint was observed
on the lingual aspect. This behaviour was found on both mod-
els (Figures 16 and 17).

The implants revealed the higher stresses on the buccal
aspect of the platform. Following the same tendency, the ex-
perimental model exhibited implant fractures on the corre-
sponding sites.

The resin showed the highest stresses buccally to the im-
plant platform. The compressive tests also resulted in resin
fracture at the same location.

Finally, the implant screws higher stresses were found at
the lingual aspect of the screw body, as result of the bending
solicitations. On the experimental model, two screws were
found deformed with the same trend and the others did not
reach plastic deformation (Figures 18 to 21).
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Figure 16. Stress pattern observed on the FEA.

Figure 17. Damage found on the completed static test.
Compared with figure 16 it is possible to observe the
same tendency.

Figure 18. Damage observed, part by part, on the
experimental model: resin (completed SCLT).

To compare the sequence of events on both models, the
interrupted static load tests results where compared with the
step increment in which, each part, reached the yield strength
on the FEA.

The static load tests, interrupted in a sequence of progres-
sive higher loads, contributed to clarifying the damage se-

Figure 19. Damage observed, part by part, on the
experimental: model prosthetic framework connectors
(completed SCLT).

Figure 20. Damage observed, part by part, on the
experimental model: implants (completed SCLT).

1
|
!

Figure 21. Damage observed, part by part, on the
experimental model: implant screws (completed SCLT).

quence on the experimental model. With 3000N only the resin
suffered small fractures. With 4000N was possible to observe
an initial deformation of the prosthetic framework connectors,
more evident at 5000N. The implants and the implant screws
did not show any plastic deformation for these loads. Based
on the results obtained on both, interrupted and completed
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Figure 22. Correspondence between the damage
sequences on both studies: 16% of FEA (resin).

Figure 23. Correspondence between the damage sequences
on both studies: 3000 N on interrupted static test (resin).

Figure 24. Correspondence between the damage sequences
on both studies: 48% of FEA (prosthetic framework).

static tests, it was possible to determine the sequence in which
the model parts are affected: First is the resin, second is the
prosthetic framework, third the implants and the implant
screws are the most resistant part.

On the FEA model, the resin reached the calculated yield
strength with 16% of the load. With 48% of the applied load,
the stress on the prosthetic framework connectors overcame
the elastic limit. The implants reached the plastic deformation
zone for a 56% of the total load and the implant screws were
the last part to reach the yield strength (Figures 22 to 29).

Figure 25. Correspondence between the damage
sequences on both studies: 4000 N on interrupted static
test (prosthetic framework).

Figure 26. Correspondence between the damage
sequences on both studies: 56% of FEA (implants).

Figure 27. Correspondence between the damage sequences
on both studies: final static test (implants).

The results of the simulation of a clinical scenario are de-
picted on the Tables 4 and 5. Table 4 shows the results of the
metallic components, comparing the measured stress with the
yield strength of each material. The stresses found on the dif-
ferent components are very similar, reaching around 50% or
less of the yield strength. Table 5 shows the results of the bone
part, considered as an orthotropic material, highlighting the
stresses and microstrains obtained for each Cartesian coordi-
nate. The higher value for stress was found on the Z axis while
the higher microstrain was found on the Y axis.
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Figure 28. Correspondence between the damage
sequences on both studies: 64% of FEA (implant screws).

i
=
:

LA — mﬂm

Figure 29. Correspondence between the damage
sequences on both studies: final static test where the
implant screws remained on the elastic deformation zone.
Comparing the images 22, 24, 26 and 28 respectively with
the images 23, 25, 27 and 29, is possible to confirm the
match between the stress pattern for each part and the
experimental model failures on the same part.

Table 4. The implants, prosthetic framework and
implant screws are situated in a safe zone, unlikely to
fracture with a physiologic mastication load.

Relation with

Model part Stress (MPa)

yield strength
Implants 348.1 46.41%
Prosthetic framework 3325 50.45%
Implant screws 341.1 42.90%

Table 5. Stress and strain values obtained for the bone part.

Stress (MPa) Microstrain
X axis 67.25 3165
Y axis 61.6 4034

Z axis 79.2 1814

Discussion

Analysing the tendencies of both models is possible to ob-
serve an absolute match of their biomechanical behaviours.
The stress pattern measured on the FEA was confirmed
with the failure location on the SCLT and the sequence in
which each part reached the yield strength was the same
as the observed on the interrupted SCLT. As Kim et al** and
Eser et al®*® have demonstrated, a coincidence of tendencies
and behaviours is the condition needed to validate a nu-
merical model, once all the simplifications and assump-
tions made during the numerical modelling impair a quan-
titative coincidence of the results. So, because the results
show the necessary coincidence of behaviours, the model
was considered valid to study the biomechanical behaviour
of an implant-fixed oral rehabilitation with recourse to
short implants.

The calculation performed using the validated model,
simulating a clinical situation, indicated that the metal
parts of the model are in a very safe zone, away from the
plastic deformation. The interpretation of the results on the
bone part is, due to its orthotropy, more complex. As the
Von Mises equivalent stress express the six components of
stress in only one value, it is very difficult to be compared
with an anisotropic material’s yield strength. The values of
182 MPa and 121 MPa for the yield strength, considering,
respectively, a compression load parallel or normal to the
bone major axis, were suggested by Natali et al.>* However,
the Frost’s mechanostatic theory,>? without referring to the
orthotropic variations, indicated that, for a stress of 60 MPa
and a strain of 3000 microstrain, the bone’s yield point
would be achieved resulting in woven bone rather than
lamellar formation. Likewise, Carter’s hypothesis?®>3 sus-
tain that a bone strain over 4000 microstrain can cause bone
loss.

It is possible to observe that the microstrain measured on
the X and Y axis, as well as the stress measured on the Z axis,
are on a dangerous zone with a very high possibility of bone
overloading and bone loss.

These results highlight the fact that bone is the weakest
part of such a rehabilitation, especially the buccal cortical
bone, around the implants platform. This finding is of extreme
importance once it may result in bone resorption, initiating a
sequence of events that may result in implant failure. It is also
extremely important because bone, the only biological tissue
considered in this experiment, is also the most difficult part
to replace.

Tabrizi et al,22 Bhat et al?3 and Himmlova et al,?* share the
same concerns related with the cortical bone preservation
around short implants platform. On contrary, analysing un-
splinted short-implant rehabilitations, Nissan et al>* found
prosthetic failures for a crown-to-implant ratio of 1,75-1.

To decrease the stress and strain observed at the cortical
bone level, the intervention at the prosthetic framework ge-
ometry could represent a valid alternative. It is worth re-
member that the presupposition of this study was to avoid
complex surgical techniques to augment the available bone
volume.
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Conclusions

This research allowed the development and validation of a
computer-aided design model that can be used to study an
oral fixed rehabilitation supported by short implants.

The highest stress and strain values were found on the
cortical bone around the buccal aspect of the implants.

Future research should focus on modifying the geometry
of the prosthetic framework in order to promote a decrease of
stress and strain on cortical bone, contributing to avoid bone
resorption and implant loss.
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Objectives: compare the ISQ values obtained by the Osstell ISQ, screwing the Smarpeg directly
to the implant or to the new designed healing abutments of 2, 3.5 and 5 mm of height.
Methods: 60 rough surface implants were placed in 4 bovine ribs. 30 standard and 30 prototype
implants were divided to group A and B, respectively. All were inserted with a torque of 30 N/
cm2, so that the rough/smooth interface was placed at bone crest level (the distance between
the implants needed to be at least 4 mm). Primary stability was measured by resonance
frequency analysis (RFA) with the Osstell ISQ transducer directly to the implant or over three
Smartpeg screwed to the top of three different healing abutments of 2, 3.5 and 5 mm of height.
Results: The mean ISQ of the prototype group is 73.9 + 5.3 and of the standard one is 79.8 + 3.7.
The mean ISQ values according to where the Smartpeg is screwed to were 76.2 + 4.47 and
75.69 = 4.7 when the Smartpeg was screwed directly to the implant; 78.2 + 5.78, 77.3 + 5.90,
76.0 £ 5.90 when the transducer was screwed to the abutments of 2, 3.5 and 5 mm of height
respectively.
Conclusions: It may be concluded from the present investigation that similar ISQ values could
be obtained measuring the RFA with the transducer screwed directly to the implant or to
healing abutments of different heights, in an accurate and reproducible way. (Rev Port Esto-
matol Med Dent Cir Maxilofac. 2017;58(2):91-96)
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Sistema de analise de frequéncia de ressondncia - Osstell, utilizando
um transdutor aparafusado a diferentes pilares de cicatrizagao

RESUMO

Palavras-chave:
Desenho de pilares
Interface ossoimplante
Implantes dentarios
Osteointegracao

Objetivos: Comparar os valores de ISQ obtidos pelo sistema Osstell, aparafusando o Smartpeg
diretamente ao implante ou a pilares de cicatrizagdo com 2, 3,5 e 5 mm de altura.
Meétodos: Foram colocados 60 implantes com superficie rugosa em 4 costelas bovinas. 30 implantes
standard e 30 implantes protétipo foram dividos em grupo A e B, respetivamente. Todos os implan-
tes foram inseridos com um torque de 30N/cm?2, de forma a que a interface entre a superficie ru-
gosa e o colo polido ficasse ao nivel da crista éssea (definiu-se uma distancia entre implantes de
pelo menos 4 mm). A estabilidade primaria foi medida através do sistema de andlise de frequéncia
de ressonéncia (AFR) com o transdutor Osstell ISQ colocado diretamente sobre o implante ou co-
locado sobre trés pilares de cicatrizagdo com alturas de 2, 3,5 e 5 mm, respectivamente.
Resultados: A média de valores de ISQ foi de de 76,2 + 4,47 para o grupo protétipo e de 79,8
+ 3,7 no grupo standard. A média de valores de ISQ em funcao de onde o smartpeg foi apa-
rafusado foi de 76,2 + 4,47 e 75,7 + 4,72 quando foi diretamente aparafusado ao implante, e
de 78,2 +5,78,77,3 +5,90, 76,0 + 5,90 quando o transdutor se aparafusou aos pilares de 2, 3,5
e 5 mm de altura, respetivamente.
Conclusdo: Pode-se concluir da presente investigagdo que se podem obter valores similares de
ISQ medindo a AFR com o Smartpeg aparafusado diretamente ao implante, bem como apa-
rafusado aos pilares de cicatrizagdo de diferentes alturas, de uma forma precisa e reprodutivel.
(Rev Port Estomatol Med Dent Cir Maxilofac. 2017;58(2):91-96)

© 2017 Sociedade Portuguesa de Estomatologia e Medicina Dentaria.

Publicado por SPEMD. Este é um artigo Open Access sob uma licenga CC BY-NC-ND
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Introduction

Primary implant stability is considered an essential require-
ment for appropriate implant osseointegration. Maintaining
appropriate stability through time is also considered a long-
term success guarantee.’? Different techniques have been
described for non-invasive, clinical evaluation of implant sta-
bility. Resonance Frequency Analysis (RFA) represents a wide-
ly used technique for an objective assessment of implant sta-
bility at any stage of treatment or follow-up, due to its high
reliability and reproducibility.3-® This technique has been
demonstrated to evaluate implant stability as a function of
interface stiffness.’ RFA is assessed by the instrument Osstell
(Osstell AB, Goteborg, Sweden.). The unit of measure of Osstell
is the implant stability quotient (ISQ) and its scale values
could vary from 1 to 100. The higher the ISQ number, the high-
er the stability. Moreover, RFA measurements display the mi-
cromobility of dental implants. This micromobility seems to
be determined by the bone density at the implant site.°

The ISQ values are influenced by different factors!! as the
effective implant length, the distance from the transducer to
the marginal bone, (the greater the distance from the trans-
ducer to the bone, the lower the ISQ value);51213 the osseous
quality;'#15 the force with which the Smartpeg (transducer) is
torqued;'>16 the presence of soft tissue between the implant
and the transducer;%1¢ and the amount of bone in contact
with the implant.'*

It is well known that the disconnections and subsequent
reconnections of the abutment compromise the periimplant

tissue stability.’” Previous study®® reported that these facts
had an impact in the mucosal barrier and resulted in a more
apically positioned zone of connective tissue what established
a consequent bone resorption.

New healing abutments have been designed to allow to
directly screwed the Smartpeg to its top part. These healing
abutments were developed to avoid the dis/reconnection
of the healing abutment to measure the implant stability
and to facilitate the ISQ’s registration (since it is not nec-
essary to remove the healing abutment). This also makes
the assessment of the stability easier and more convenient
for the clinician because the Smartpeg is placed more ac-
cessible for the registration (is placed more coronal). An-
other possible advantage of the new designed abutments
is that in cases of low stability, there is no application of
counterclockwise forces. So that, implants with no suffi-
cient stability, during the healing time, are no submitted to
that force.

The fact of screwing the Smartpeg to the healing abut-
ment and no directly to the implant could affect the ISQ val-
ues, as the transducer is torqued farther from the bone than
when it is screwed to the implant. That could produce greater
vibration of the bone-implant interface and, therefore, the
decrease of the ISQ values. For that reason, it is necessary to
assess if the ISQ measurements are comparable when using
the Smartpeg screwed directly to the implant or to the new
healing abutments.

The aim of this trial is to compare the ISQ values obtained
by the Osstell ISQ, screwing the Smarpeg to the implant or to
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the healing abutment. The null hypothesis was that there
would be no difference between interventions.

Materials and methods

Sixty rough surface implants (Shot Blasting®: alumina parti-
cle sandblasting and acid passivation) screw-shaped implants
(Essential® Cone, Klockner Implant System, Barcelona, Spain)
were used. The implants belonged to one of the following
groups:

— Group A: 30 standard implants. These are an internal
connection, double-threaded implants, characterized by
an atraumatic apex and a progressive core.

- Group B: 30 prototype implants. These are the same as
the standard ones, but the progressive core is 0.2 mm
wider and the threads are sharper.

All implants had a diameter of 3.5 mm (diameter at plat-
form level is 4.5 mm), a length of 8 mm and a mechanized
collar height of 1.5 mm.

The implants were placed in 4 bovine ribs (bone quality
type 1I'°), by a experienced clinician (user and knower of the
Klockner Implant System for more than 2 years), following the
manufacturer’s protocol. 15 implants were place in each rib.
The osteotomy was performed under abundant irrigation
with sterile saline solution 800 rpm. The implants were insert-
ed using the surgical unit, with a torque of 30 N/cm?, so that
the rough/smooth interface was placed at bone crest level.
The distance between the implants had to be at least 4 mm
(Figure 1).

Once the implants were in place, primary stability was
measured by means of RFA with the Osstell ISQ in five differ-
ent situations, by a second experienced clinician in the use of
the ISQ device. First, the ISQ was measured over the Smartpeg
screwed directly to the implant. Then, it was measured over
three Smartpeg screwed to the top of three different healing

Figure 1. Fifteen implants place in each rib, so that the
rough/smooth interface was placed at bone crest level.
The distance between the implants had to be at least 4 mm.

i}
0§

Figure 2. Scheme of the Smartpeg screwed to the implant
and to the healing abutment. When the Smartpeg is
screwed to the healing abutment, the tip of the transducer
is 1.8mm further from the bone than the tip of the

Smartpeg screwed directly to the implant. (UP: Standard
implants; BELOW: Prototype implants. From the right to
the left transducer is screwed directly to the implant; and
to the healing abutments of 2, 3.5 and 5 mm of height).

abutments (2, 3.5 and 5 mm of height). The transducers were
screwed by the specific plastic hand-screwdriver. The abut-
ments were torqued to 10 N/cm? on the implants (with the
surgical unit). Finally, the ISQ was measured again over the
Smartpeg screwed directly to the implant (to assess the influ-
ence of screw/unscrew over the implant stability). One Smart-
peg is used for each implant (so 5 measurements were made
with each transducer). In each situation, the ISQ was registered
perpendicular to the Smartpeg in 4 different positions: (1) the
ISQ is registered from the front of the rib; (2) the stability is
registered from the back of the rib, (3) the stability is registered
from the right of the rib; and (4) the stability is registered from
the left of the rib. At each position, the ISQ was registered
once.

The healing abutments of 2, 3.5 and 5 mm, in which the
Smartpeg are screwed to, are a new design. They have been
created to allow the screwing of the Smartpeg in their inner
part, so it is placed as close as possible to the bone level (to
allow the ISQ measures to be made from a similar point as if
the registration were assessed if the Smartpeg were screwed
directly to the implant). Despite this, in the three different
healing abutments, the Smartpeg is located further from the
bone (1.8 mm) than when the Smartpeg is screwed directly to
the implants (Figure 2).

SPSS 19.0 software (SPSS, Chicago, IL) was used for the sta-
tistical analysis. Mean values and standard deviations were
calculated. The normal distribution of the values and the ho-
mogeneity of the variances were tested through a Kolmogor-
ov-Smirnov and Levene tests, respectively. The differences
between the mean values were compared with the non-para-
metric Kruskal-Wallis and Mann-Whitney tests. When signif-
icant differences were obtained, 95% confidence intervals were
found for average and mean differences (p < 0.05).
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Results

The global mean ISQ of the whole sample was 76.7 + 5.5. The
global mean ISQ of the prototype group is 73.9 + 5.3 and of the
standard one is 79.8 + 3.7. When the sample were analyzed
without having into account which group the implants belong
to, the mean ISQ values according to where the Smartpeg is
screwed to were 76.2 + 4.47 and 75.7 + 4.72 when the Smartpeg
was screwed directly to the implant; 78.2 + 5.78, 77.3 + 5.90,
76.0 £ 5.90 when the transducer was screwed to the abutments
of 2,3 and 5 mm of height respectively (Table 1).

The mean ISQ values by groups were also studied (Table 1).
In the prototype implants group, no statistically significant
differences were found between measuring the stability on the
Smartpeg screwed directly to the implant or screwed to differ-
ent abutments.

However, in the standard implants group statistically
significant differences (p < 0.05) were found between mea-
suring the stability on the Smartpeg screwed directly to the
implant and screwed to the 2 and 3.5 mm healing abutments
(shown in the Table 1 as a-b). Also, statistically significant
differences (p < 0.05) were found between measuring the

stability on the Smartpeg screwed to the 2 mm healing abut-
ment and to the 5 mm healing abutment (shown in the Table
1 as c-d).

The mean ISQ values related to the position of the Osstell
are given in Table 2. No statistically significant differences
were found between the different measurements in the pro-
totype implants group; independently of whether they were
registered directly to the implant or to the healing abutments.
Nevertheless, in the standard implants group statistically sig-
nificant differences (p < 0.05) were found between measuring
the stability on the Smartpeg screwed directly to the implant
and screwed to the 2 mm healing abutments in all the posi-
tions (1, 2, 3, 4) (shown in Table 2 as a-b, c-d, e-f, g- h) and be-
tween the values registered without healing abutment and 3,5
mm healing abutment, but only in positions 2 and 4 (shown in
Table 2 as b-f, b-h).

Data also showed that in both groups, all ISQ values of
positions 1 and 2 were statistically equal to each other but
statistically different from those of positions 3 and 4 (which
were also statistically equal to each other), except for the last
situation in the standard group (without healing abutment) in
which the 4 values were statistically equal (p < 0.05).

Table 1. Mean ISQ values and SD of the standard and prototype groups. (Means having different letter in the column

have statistically significance differences, p<0.05).

Standard Implants Prototype Implants Global Mean

Mean SD Mean SD Mean SD
In the implant 78.292 +2.78 73.97 +4.83 76.15 +4.47
In the 2mm 81.52b¢ +3.73 74.94 +5.63 78.23 +5.78
abutment
In the 3,5mm 80.52b +3.94 74.12 +5.84 77.32 +5.90
abutment
In the Smm 79.18¢ +3.78 72.88 +6.01 76.03 +5.90
abutment
In the implant

79.66 +3.07 73.84 +4.20 75.69 +4.72

(repeated)

Table 2. Mean ISQ values and SD according to the Osstell position. (Means having different letter in the column have

statistically significance differences, p<0.05).

Standard Implants

Prototype Implants

1 2 3 1 2 B 4
Inthe implant  77.27+32 77.27+3,9° 79.332,5¢ 79.30+2,4¢ 72.87+5,1 72.70+5,3 75.3324,5 75.104,9
In the 2mm 80.30+4,1b 80.23+4,04 82.70+3,6 82.83+3,60 73.17+6,3 73.10+6,1 76.80+5,5 76.70+5,4
abutment
Inthe3smm  Jq.0 49 7933444 81.67+37f  8177+37h 7243165 72.37+6,3 75.9315,3 75.73+5,8
abutment
In the Smm 77.87+4,1 78.00+4,2 80.43+3,6 80.43+3,6 70.97+6,5 71.13+6,2 74.77+5,9 74.67+5,8
abutment
In the implant ¢ 5.5 5 79.07+3,4 80.21+3,0 80.43+2,9 72.07+4.4 72.57+4,7 75.27+4,0 75.27+4,1

(repeated)

(1) the ISQ is registered from the front of the rib; (2) the ISQ is registered from the back of the rib, (3) the ISQ is registered from the right of the

rib; and (4) the ISQ is registered from the left of the rib.
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Discussion

In the present study, the implant stability was analyzed by
RFA with the Osstell ISQ when the Smartpeg was screwed to
the implant and to the healing abutments of different heights.
The bone in which the implants were place was type II'°. The
mean ISQ in our study was 76.7 £ 5.5. These results are similar
to those of other trials examining the ISQ in cow ribs (also
bone quality type II). In 2009, other authors® found a mean
ISQ of 70.86 + 3.4 and 70 + 3.8 when placing two different
implants (3.7 x 10 mm Zimmer® Dental and 4x 10 mm Nobel
Biocare®) in cow ribs with bone quality type II-III. In 2014, a
research was published?! that analyzed the ISQ of three types
of implants (two types of straight-screw type implants — one
with polished collar and the other one without — and one ta-
pered-screw type implant) placed in cow ribs, bone quality
type III. The implants were Straumann, length 10 mm and
diameter 3.3 mm. The mean ISQ values were 75.02 + 3.65,
75.98 +3.00 and 79.83 + 1.85, respectively. The slight differenc-
es between the results of those trials and the present one
could be due to the different macro design of the implants
used. The literature agrees that the most appropriate design
is endosseous screw-shaped implants. In 1999, it was found
that the implants that achieved the higher primary stability
were the 8 mm implants.?? These implants were all placed in
posterior lower jaw, where type II bone quality was found in
all cases.

The data presented in Table 1 showed that the ISQ from
the prototype group was lower. It could be attributed to the
design of the prototype implant. The characteristic added to
the prototype group made the implant insertion with less fric-
tion. So, if there were less friction between the implant and
the bone, the primary stability would be lower.

The results of this trial only showed statistically signifi-
cant differences in the standard group. In that group the dif-
ferences were between measuring the stability on the Smart-
peg screwed directly to the implant and screwed to the
different healing abutments. But in this study the ISQ values
registered over the Smartpeg attached to the abutment were
higher than the ones registered over the transducer screwed
directly to the implant. These results are in disagreement with
the previous published literature. In previous investigations a
strong correlation (r = 0.94, p < 0.01) was observed between
the registered frequency and the height of implantation fix-
ture exposed. According to other authors? the stiffness of the
implant/tissue interface, the distance from the transducer to
the first bone contact, the abutment length and the marginal
bone resorption have influence in the RFA value.>?? Our re-
sults showed that, despite increasing the bone-transducer
distance of 1.8 mm, the ISQ values not decrease but increase.
To our knowledge, we don’t know if these results may have
clinical repercussions. More studies are needed to clarify if
the bone crest-transducer distance had influence in the ISQ
values.

In the prototype group statistically significant differenc-
es were not found, probably due to the new design of the
threads that block the influence of the bone crest-transduc-
er distance. It could be suggested that in the prototype group
the RFA could be analyzed with the Smartpeg screwed direct-

ly to the implant or to the healing abutments of different
heights.

In the standard group, although statistically significant
differences were found in between some groups, that differ-
ences were between 2-3 points of ISQ. Several studies provide
good indications that the acceptable stability range lies be-
tween 55 and 85 ISQ, with an average I1SQ level of 70.%2* All of
ISQ values in the standard group are over 78, belonging to the
group of high stability.

Conclusions

It may be concluded from the present investigation that sim-
ilar ISQ values could be obtained measuring the RFA with the
transducer screwed directly to the implant or to healing abut-
ments of different heights, in an accurate and reproducible
way.
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Objetivo: Avaliar a qualidade de vida oral e sistémica, bem como a sua relagdo com a utili-
zagdo de prétese removivel numa amostra da populacao portuguesa com Sindrome de Sjo-
gren Primaria (SSP).
Meétodos: Amostra constituida por 50 pacientes com SSP, selecionados de acordo com crité-
rios de inclusdo pré-estabelecidos. Para todos os pacientes foram obtidos, previamente, os
valores de fluxos salivares e indice de CPO. Foram realizadas duas administracoes de ques-
tionarios de qualidade de vida oral e sistémica (OHIP-14 e SF-12, respectivamente) em que
foram analisados a fiabilidade com o coeficiente de correlagao intraclasse (ICC), a consis-
téncia interna com o coeficiente Cronbach’s alpha e eventuais correla¢des entre as diferen-
tes variaveis através da correlag@o de Pearson. A relagdo da utiliza¢do de prétese removivel
com as restantes variaveis foi analisada com o teste t de Student independente. Os resulta-
dos foram apresentados como média e 95% intervalo de confian¢a com a=0,05.
Resultados: Foram obtidos bons resultados de consisténcia interna e de fiabilidade (Cronba-
ch’s alpha OHIP-14 = 0,91; SF-12 = 0,90; ICC OHIP-14 = [0,57:0,88]; SF-12 =[0,49:0,96]). A corre-
lacao de Pearson sugere a existéncia de uma correlacdo negativa entre o score total do
OHIP-14 com os scores do SF-12 e fluxo salivar em repouso. A utilizagdo de prétese removi-
vel estd relacionada a uma diminui¢do do score fisico do SF-12.
Conclusdes: Existe correlagdo entre a qualidade de vida oral e sistémica em pacientes com
SSP. A utilizacdo de prétese removivel pode estar associada a uma diminuicdo da condigao
fisica, no entanto a realizacdo de mais estudos é necessaria. (Rev Port Estomatol Med Dent
Cir Maxilofac. 2017;58(2):97-104)
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Oral and systemic quality of life in Primary Sjogren’s Syndrome

ABSTRACT
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Objective: To evaluate the oral and systemic quality of life, as well the use of removable
prosthesis in a sample of a Portuguese population with Primary Sjogren’s Syndrome (PSS).
Methods: A sample of 50 patients with PSS was selected according to predefined inclusion
criteria. All patients salivary flow rates and DMF index were obtain previously. The oral
and systemic quality of life questionnaires (OHIP-14 and SF-12, respectively) were admi-
nistered twice. Properties were examined including test-retest reliability using intra-class
correlation coefficient (ICC), internal consistency using Cronbach’s alpha and the possi-
ble correlations between the study variables with Pearson’s correlation. The relation bet-
ween the use of removable prosthesis and the other variables was analyzed with Student’s
independent t test. Results were presented as mean and 95% confidence interval with
a=0.05
Results: Good results were obtained for internal consistency and test-retest reliability (Cron-
bach’s alpha OHIP-14 = 0.91; SF-12 = 0.90; ICC OHIP-14 = [0.57:0.88]; SF-12 = [0.49:0.96]. Pear-
son’s correlation suggests the presence of a negative correlation between the OHIP-14’s
total score with the SF-12’s scores and the rest salivary flow. The use of removable prosthe-
sis is associated with a lower physical SF-12’s score
Conclusion: A correlation between oral and systemic quality of life is suggested in patients
with PSS. The use of removable prosthesis might be associated with a lower physical con-
dition, although further studies are needed. (Rev Port Estomatol Med Dent Cir Maxilofac.
2017;58(2):97-104)
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Introducao

A Sindrome de Sjogren (SS) é uma doencga inflamatéria créni-
ca caracterizada por infiltragdo linfocitaria das glandulas exé-
crinas.’ Os sintomas mais comuns sdo a disfuncgo das glan-
dulas salivares e lacrimais, originando eventuais situagoes de
xerostomia/hipossialia e queratoconjuntivite seca.l"> Depen-
dendo dos critérios de classificacdo apresenta uma prevalén-
cia na populagao adulta entre 0,5 a 3%, considerando-se como
uma das patologias auto-imunes mais comuns. 4

Como consequéncia da xerostomia/hipossialia, a suscep-
tibilidade a doencas orais encontra-se aumentada e a utiliza-
cdo de prétese removivel poderd estar condicionada.>® Por
conseguinte, a saude oral pode revelar-se como um fator in-
fluenciador da qualidade de vida destes doentes.?-

Ao longo dos ultimos anos, alguns estudos tém sido reali-
zados de modo a aferir o impacto que a SS possui na qualida-
de de vida sistémica (QVS) e oral (QV0).> ™' A avaliacdo da qua-
lidade de vida consiste na utilizacdo de instrumentos
construidos de forma a avaliar a perspetiva do doente, os quais
sdo traduzidos, validados e testados psicometricamente para
uma cultura social especifica.’? Na analise da qualidade de
vida, em pacientes com SS, destacam-se na literatura os ques-
tiondarios Short Form Health Survey (SF) e Oral Health Impact Pro-
file (OHIP), que avaliam a QVS e QVO respetivamente.®?

A relagao entre a QVO e QVS em pacientes com SS nunca
foi estudada em Portugal. Assim sendo, este estudo surge com
o objetivo de avaliar a possivel correlacdo entre um ques-
tiondario de QVO (OHIP-14), um questiondario de QVS (SF-12), o
fluxo salivar ndo estimulado (FSNE), o fluxo salivar estimulado
mecanicamente (FSEM) e o indice de CPO, bem como as suas
eventuais relacdes com a utilizacdo de prétese removivel,
numa amostra da populagdo portuguesa com Sindrome de
Sjogren Priméria (SSP). Como tal foi estabelecida a seguinte
hipétese principal:

H1: Em pacientes com SSP existe correlacdo entre quali-
dade de vida oral e qualidade de vida sistémica;

No seguimento desta hipdtese, varias hipdteses se-
cundérias foram consideradas: em pacientes com SSP existe
uma correlacdo entre a qualidade de vida e o fluxo salivar, em
pacientes com SSP existe uma correlacdo entre a qualidade de
vida e o indice de CPO e a utilizacdo de prétese removivel em
pacientes com SSP possui impacto na qualidade de vida.

Materiais e Métodos

Foi delineado um estudo transversal o qual foi submetido as
comissoes de ética das entidades participantes (Faculdade
de Medicina Dentdria de Lisboa — FMDUL; Instituto Portu-
gués de Reumatologia de Lisboa - IPR) e ap6s aprovacéao ini-
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Figura 1. Desenho do estudo.

ciou-se o respetivo recrutamento (Figura 1). A amostra foi
constituida por pacientes recrutados, consecutivamente,
por dois médicos especialistas do IPR, e foram submetidos a
duas administracdes de questiondrios de qualidade de vida,
com uma a quatro semanas de intervalo entre teste e re-
teste (dependendo da disponibilidade dos pacientes). Em
todos os casos existiu, previamente, a leitura e preenchi-
mento de um consentimento informado. Foram definidos os
critérios de inclusdo e exclusdo indicados na Tabela 1. As
proteses totais sdo totalmente muco-suportadas e poderi-
am comprometer os resultados de FSEM, visto este ser obti-
do por sialometria com mastiga¢do de um cubo de parafina,
dai a exclusdo dos portadores de prétese total bimaxilar.
Caso algum participante tivesse a sua medicacdo de pilo-
carpina ou estimulante gustativo de secre¢ao salivar (EGSS)
modificada durante o estudo, os seus resultados ndo seriam
contabilizados.

A avaliacdo da QVO e QVS foi realizada através de questio-
narios de pergunta-resposta (OHIP-14 e SF-12), o FSNE e o FSEM
foram determinados através de métodos pré-estabelecidos®>-1>
e o indice de CPO registado sempre pelo mesmo operador, com
recurso a espelho intraoral, sonda exploratéria reta e ilumina-
¢do artificial.’®

Ambos os questiondrios sdo versoes reduzidas que man-
tém a integridade de perguntas das versoes originais, para as
quais ja foi realizado e, devidamente, publicado todo o proces-

Tabela 1. Critérios de inclusdo e exclusao.

so de traducé@o e validagdo.”-° O score do OHIP-14 pode variar
entre 0 a 56 conforme resposta a cada uma das 14 perguntas,
obtendo classificacdo mais elevada a pior condi¢do de satde
oral (5 hipéteses de resposta com pontuagdo entre 0 a 4). O
SF-12 possui diferentes pontuacdes que sdo inseridas em for-
mulas especificas para cada pergunta. Os valores obtidos sdo
somados e o score pode variar entre 0 e 775, sendo os valores
mais altos representativos de melhor qualidade de vida. O
preenchimento e calculo dos scores foram realizados conforme
instrucgdes descritas na literatura. 17:20

Os resultados e analise estatistica foram processados atra-
vés de um software de andlise estatistica apropriado (SPSS v.21
Statistical Package for the Social Sciences Inc., Chicago, IL, EUA). Os
resultados foram indicados como média, com um intervalo de
confianca (IC) estabelecido de 95% e apenas foram considera-
dos significativos valores para nivel de significancia (P) inferior
a 0,05.

A fiabilidade do teste e re-teste foi avaliada, em cada
questdo, através do coeficiente de correlagdo intraclasse
(ICC) - modelo: bidirecional aleatério; tipo: concordancia ab-
soluta; interpretacdo consoante a classificacdo de Fleiss.?? A
consisténcia interna dos questionarios foi avaliada através
do coeficiente Cronbach’s alpha, sendo que, como definido em
estudos anteriores,?? valores de, pelo menos, 0,80 sdo consi-
derados desejados e classificados como bons. Também foram
verificadas eventuais alteragdes no Cronbach’s alpha com re-
mocado de algum item. Para determinacdo da existéncia de
correlacdes, de acordo com as hipéteses deste estudo, foram
realizadas correlagdes de Pearson segundo indicagoes de es-
tudos prévios.?® Finalmente, foi utilizado o teste t de Student
independente para avaliar se a utilizacdo de prétese remo-
vivel afetava as restantes variaveis em estudo. Os fluxos sa-
livares foram expressos em ml.min.? e os valores de indice
de CPO obtidos através da soma de dentes cariados, perdidos
e/ou obturados.

Resultados

Este estudo contou com a participacao de um total de 50 vol-
untérios, 48 mulheres e 2 homens. Néo existiram drop-outs,
sendo que todos os participantes concluiram o estudo res-
pondendo a todas as perguntas de ambos questiondrios. Na
Tabela 2 sdo apresentados dados demograficos, fluxos salivares

Critérios de Inclusdo

Critérios de Exclusdo

Idade superior a 18 anos

Portadores de prétese total removivel bimaxilar

Diagnoéstico de SSP de acordo com os critérios do American-European
Consensus Group3?

Ocorréncia de consulta prévia com o nosso grupo de investigacao ha
mais de um més

FSNE<0,1ml.min.-1

Lactantes ou gravidas

Consulta prévia com o nosso grupo de investigacdo com obtencao de
fluxos salivares e indice de CPO

Nacionalidade portuguesa ou de um pais de lingua oficial
portuguesa
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Tabela 2. Caracteriza¢do da amostra da distribui¢do por idade, FSNE, FSEM e valor do indice de CPO sob a forma de valor

minimo/maximo, média e 95% IC.

N= 50 Valor Minimo Valor Maximo Média 95% IC
Idade (anos) 31,00 79,00 57,92 [54,30:61,54]
FSNE (ml.min. ) 0,00 0,04 [0,03:0,05]
FSEM (ml.min. ) 0,00 0,46 [0,35:0,58]
Valor do indice de CPO 4 16,03 [6,20:17,98]

e valor do indice de CPO da amostra em estudo. Decompondo
o indice de CPO por componentes foi obtido uma média de
dentes cariados de 3,44 95% IC [2,47:4,41], de dentes perdidos
de 8,38 95% IC [6,34:10,42] e de dentes obturados de 4,16 95%
IC [2,58:5,74]. Na amostra em estudo existiam 16 individuos
portadores de prétese parcial removivel, sendo 12 bimaxilar e
4 unimaxilar.

O score total do OHIP-14 variou entre 0 e 48, com média de
17,61 95% IC [14,35:20,88]. Por outro lado, o SF-12 obteve resul-
tados de score total entre 25 e 725, com média de 343,05 95% IC
[285,37:400,73]. Foi determinado que no momento do preen-
chimento dos questiondrios 29 pacientes ndo realizavam med-
icagdo com pilocarpina ou EGSS, 7 realizavam medicag¢do com
pilocarpina (Salagen®, MGI Pharma, EUA), 10 realizavam med-
icagdo com EGSS (Xeros®, Dentaid, Barcelona, Espanha) e 4
realizavam ambas as medicacoes.

Nas administragoes dos questiondarios foi obtida fiabili-
dade de boa a excelente no OHIP-14, com valores de ICC entre
0,57 e 0,88, bem como no SF-12, abrangendo valores de ICC

entre 0,49 e 0,96. Os valores do Cronbach’s alpha no OHIP-14
foram 0,92 e 0,89 e no SF-12 de 0,89 e 0,90, respetivamente para
teste e re-teste. As Tabelas 3 e 4 apresentam os valores de ICC
e da variacdo do Cronbach’s alpha com remocao de um item em
cada pergunta do OHIP-14 e SF-12, respectivamente.

Foram realizadas correla¢des de Pearson entre as varidveis
FSNE, FSEM, valor do indice de CPO, score total do OHIP-14,
score total do SF-12, score do dominio fisico do SF-12 e score
do dominio mental do SF-12. Nas Tabelas 5 e 6 encontram-se
os valores de correlagdo obtidos para teste e re-teste, respe-
tivamente. Foi obtida uma fraca correlagdo negativa, mas
significativa estatisticamente, entre o FSNE e o score total do
OHIP-14 na primeira administracéo. Por outro lado, o FSEM e
o valor do indice de CPO néao correlacionaram significativa-
mente com nenhum dos scores dos questiondrios, com ex-
cecao de uma correlagdo forte, positiva e significativa entre
componente de dentes cariados do indice de CPO e o score
total do OHIP-14 (0,46 P=0,00) e uma correlacdo moderada,
negativa e significativa entre a componente de dentes perdi-

Tabela 3. Valores de ICC para cada pergunta do OHIP-14 com respectivo 95% IC, bem como os valores do Cronbach’s

alpha para teste e re-teste na remocao do respetivo item

Cronbach’s alpha Cronbach’s alpha

OHIP-14 ICC 95% IC se item removido se item removido
(Teste) (Re-teste)
Questdo 1 0,82 [0,70: 0,89] 0,91 0,88
Questdo 2 0,81 [0,69: 0,89] 0,91 0,88
Questdo 3 0,80 [0,67: 0,88] 0,91 0,88
Questao 4 0,85 [0,76: 0,91] 0,91 0,88
Questdo 5 0,86 [0,76: 0,92] 0,91 0,88
Questao 6 0,86 [0,76: 0,92] 0,91 0,87
Questéo 7 0,88 [0,79: 0,93] 0,90 0,87
Questdo 8 0,75 [0,60: 0,85] 0,91 0,87
Questdo 9 0,72 [0,56: 0,83] 0,91 0,88
Questao 10 0,78 [0,65: 0,87] 0,91 0,88
Questdo 11 0,57 [0,34: 0,72] 0,91 0,88
Questdo 12 0,69 [0,51: 0,81] 0,91 0,88
Questao 13 0,77 [0,63: 0,86] 0,91 0,87

Questéo 14 0,59 [0,38: 0,74] 0,91 0,88
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Tabela 4. Valores de ICC para cada pergunta do OHIP-14 com respectivo 95% IC, bem como os valores do Cronbach’s alpha

para teste e re-teste na remocao do respetivo item

Cronbach’s alpha Cronbach’s alpha
SF-12 ICC 95% IC se item removido se item removido
(Teste) (Re-teste)

Questdo 1 0,86 [0,77:0,92] 0,87 0,88
Questao 22 0,82 [0,70: 0,89] 0,87 0,89
Questdo 2b 0,81 [0,69: 0,89] 0,87 0,89
Questdo 3° 0,79 [0,66: 0,88] 0,88 0,90
Questao 3b 0,96 [0,92: 0,98] 0,88 0,89
Questdo 4° 0,72 [0,56: 0,83] 0,88 0,90
Questdo 4b 0,49 [0,26: 0,68] 0,88 0,90
Questéo 5 0,91 [0,84: 0,95] 0,87 0,90
Questdo 6° 0,82 [0,70: 0,90] 0,88 0,89
Questdo 6b 0,84 [0,74: 0,90] 0,88 0,90
Questdo 6¢ 0,84 [0,73: 0,90] 0,88 0,90
Questao 7 0,87 [0,79: 0,93] 0,86 0,89

Tabela 5. Valores de Correlacio de Pearson e respetivos niveis de significancia para as variaveis FSNE, FSEM, valor do

indice de CPO e scores da primeira administracdo dos questionarios.

n=50 FSNE FSEM Valor de CPO OHIP-14 Total SF-12 Total SF-12 Fisico SF-12 Mental

FSNE 1 0,22 -0,18 -0,30 0,07 0,07 0,07

P0,12 P0,21 P 0,03* P 0,61 P 0,64 P 0,65
il o 1 Foor o o £ozs P09
vorde<r0 g por 1 Pozs  roms  som  sos
WP pony  rous P63 : Fowr  posy  rose
S o ross  roor : Fowr oo
P pos P Foms ooy boow 1 raon
SF-12 Mental poé(,)gs PO(,)?199 1;%5'587 p-g:g?)* P%i)ZO ) P%,GO% ) L

* Resultado estatisticamente significativo

dos do indice de CPO e o score do dominio fisico do SF-12
(-0,28 P=0,00). Em ambas as administracdes dos questionari-
os foi possivel estabelecer uma forte correlagdo negativa en-
tre o score total do OHIP-14 e os scores do SF-12 total e SF-12
mental, com resultados estatisticamente significativos em
ambas as situagodes.

Foi utilizado o teste t de Student independente para avaliar
se a utilizacdo de prétese removivel afetava qualquer uma das
restantes variaveis em estudo, sendo os resultados expressos
na Tabela 7. Foram obtidas diferencas estatisticamente signif-

icativas nas seguintes varidveis: FSEM, componente de dentes
cariados e perdidos do indice de CPO e score fisico do SF-12.
Comparativamente com os nao utilizadores de prétese re-
movivel, os utilizadores de prétese removivel parcial bimaxilar
ou unimaxilar possuiram um FSEM e um ntumero de dentes
cariados diminuido, enquanto o nimero de dentes perdidos
aumentou de valor. No mesmo ambito de comparacgdo, em
ambas as administra¢oes dos questionarios, o score fisico do
SF-12 diminuiu de valor nos individuos com prétese removivel,
traduzindo uma pior qualidade de vida.
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Tabela 6. Valores de Correlacao de Pearson e respetivos niveis de significancia para as variaveis FSNE, FSEM, valor do

indice de CPO e scores da segunda administracdo dos questionarios.

n=50 FSNE FSEM dzaé%ro OHIP-14 Total SF-12 Total SF-12 Fisico SF-12 Mental
FONE 1 0,22 0,18 0,14 -0,03 -0,02 -0,05
P0,12 P0,21 P0,34 P0,82 P0,91 P0,75
FSEM 0,22 1 0,29 0,20 0,15 0,13 0,16
P0,12 P 0,04 P0,18 P0,30 P0,37 P0,28
Valor -1,79 -0,29 L 0,21 -0,18 -0,15 -0,18
de CPO P0,21 P 0,04 P0,15 P0,22 P0,29 P0.21
-0,14 -0,20 0,21 0,57 -0,45 -0,64
OHIP-14 Total P0,34 P0,18 P0,15 1 P 0,00° P 0,00" P 0,00*
-0,03 0,15 0,18 0,57 0,95 0,94
SF-12 Total P0,82 P 0,30 P 0,22 P 0,00* 1 P 0,00* P 0,00*
. -0,02 0,13 0,15 0,45 0,95 0,78
SF-12 Fisico P0,91 P 0,37 P 0,29 P 0,00* P 0,00* 1 P 0,00*
-0,05 0,16 0,18 0,64 0,94 0,78
SF-12 Mental P0,75 P0,28 P0,21 P 0,00* P 0,00* P 0,00 1

* Resultado estatisticamente significativo

Tabela 7. Analise de diferencas estatisticas da utiliza¢do de prétese removivel nas variaveis em estudo, através do teste t

de Student independente.

Sem prétese n=34

Com prétese n=16

n=50 (Média e 95% IC) (Média e 95% IC) RS
FSNE 0,04 [0,03:0,05] 0,05 [0,03:0,07] 0,50
FSEM 0,50 [0,34:0,66] 0,39 [0,22:0,56] 0,01*
CPO componente C 3,94 [2,61:5,27] 2,53 [1,41:3,66] 0,03*
CPO componente P 5,50 [3,71:7,28] 13,93 [10,01:17,86] 0,05*
CPO componente O 5,35 [3,15:7,55] 1,73 [0,68:2,79] 0,10
Valor de CPO 14,85 [12,40:17,31] 18,24 [14,90:21,58] 0,74
OHIP14 1.2 19,32 [14,83:23,81] 15,80 [9,74:21,86] 0,65
OHIP-14 2.2 17,38 [14,06:20,71] 18,40 [11,60:25,20] 0,53
SF-12 total 1.2 352,94 [280,37:425,51] 291,33 [192,54:390,12] 0,12
SF-12 total 2.2 383,68 [308,56:458:80] 276,00 [174,02:377,98] 0,17
SF-12 fisico 1.2 161,32 [120,08:202,58] 110,67 [60,61:160,72] 0,02*
SF-12 fisico 2.2 170,88 [128,75:213,01] 101,33 [52,66:150,01] 0,02*
SF-12 mental 1.2 191,62 [155,72:227,52] 180,67 [119,72:241,61] 0,82
SF-12 mental 2.2 212,79 [176,91:248,68] 174,67 [111,48:237,85] 0,73

* Resultado estatisticamente significativo

SSP constituindo uma amostra de conveniéncia de 50 indivi-
duos [com caracteristicas tipicas da patologia segundo a lite-
ratura:'-3 maioritariamente mulheres na quinta década de
vida com hipossialia (FSNE<0,1 ml.min.).?4] os quais foram
submetidos duas administra¢gdes de ambos os questionarios.
Estes, de acordo com os resultados de ICC e Cronbach Alpha

Discussio

Este estudo possuiu como objetivo principal analisar a even-
tual correlagdo entre QVO e QVS em doentes com SSP, através
da medicdo dos scores dos questionarios OHIP-14 e SF-12. As-
sim sendo, foi realizado um recrutamento de pacientes com
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obtidos, revelaram-se fidveis e validos, com todos os seus
itens a possuirem consisténcia entre si, mesmo existindo di-
ferentes intervalos de tempo entre administra¢oes dos ques-
tionéarios; tal como se constata em literatura prévia.?> Por con-
seguinte, foi possivel avaliar a correlacdo entre os
questionérios aplicados, verificando-se a existéncia de uma
correlacao negativa e significativa entre o FSNE e o score total
do OHIP-14, bem como entre o score total do OHIP-14 e do SF-
12. Tais resultados encontram-se de acordo com um estudo
prévio realizado em pacientes com SS primario e secundario,
com a diferenca que os autores utilizaram o questionario SF-
36.10 Isto significa que um menor FSNE possui correlagdo com
uma menor QVO e que esta possui correlagdo com uma me-
nor QVS. Conclusodes que sao fundamentadas pela associacao
da saliva com a homeostasia do corpo humano, mantendo,
entre outras, fungoes fisioldgicas orais como mastigacao, fala
e degluticdo.?®

No seguimento destes resultados, algumas consideracoes
devem de ser mencionadas. Por um lado, ocorreu auséncia de
correlacao significativa entre o score do OHIP-14 e o FSNE na
segunda administra¢ao do questionario, podendo ser explica-
do pela menor variabilidade de respostas ao questionario. Es-
tatisticamente, a correlacdo de Pearson é afetada por diferen-
tes valores de varidncia, sendo que quanto maior a
variabilidade, maior é a probabilidade de correlagdo.?” Por ou-
tro lado, o facto de um maior score no OHIP-14 representar pior
qualidade de vida, enquanto no SF-12 representar maior qua-
lidade de vida explica o motivo de ter existido uma correlacdo
negativa entre a QVO e QVS.

No que diz respeito as limitacdes e dificuldades encontra-
das, sdo de referir a necessidade de exclusao de individuos
com proteses totais bimaxilares e o tamanho da amostra. No
entanto, a primeira limitacdo consiste num critério que per-
mite maior exatidao na obtencdo do valor de FSEM, conforme
descrito em estudos prévios.'*1> Embora o tamanho amostral
possa ser considerado reduzido (50 pacientes), cremos que, em
virtude da patologia em causa ndo apresentar uma prevaléncia
elevada, o nimero se encontra apropriado para tragar algumas
andlises de correlacio e, deste modo, verificar a existéncia de
correlacdes entre QVO e QVS nesta populacao.

Adicionalmente, foi avaliada a relacdo entre CPO e quali-
dade de vida onde se verifica uma tendéncia estatistica para
valores menores de CPO contribuirem para uma qualidade de
vida superior. Analisando resultados significativos por com-
ponente do indice de CPO, verifica-se uma reducdo da QVO
com o aumento do nimero de dentes cariados (respetivo au-
mento do score do OHIP-14) e uma reducao da QVS com o au-
mento do nimero de dentes perdidos (embora esta seja ape-
nas refletida na diminuicdo do score fisico do SF-12).
Concomitantemente, os valores do indice de CPO obtidos nes-
ta amostra, quando comparados com o ultimo estudo da Di-
recdo Geral de Satude (DGS), revelaram-se superiores aos valo-
res médios da populagdo portuguesa de faixa etaria 35-44 anos
(CPO 11,5) e semelhantes aos da faixa etdria 65-74 anos (CPO
16,04).28 A mesma anadlise é possivel de realizar para cada com-
ponente do indice de CPO. Assim sendo, comparando os resul-
tados obtidos no nosso estudo com o estudo da DGS, o niume-
ro de dentes obturados é semelhante e o nimero de dentes
cariados e perdidos é superior na relagdo com a faixa etdria

dos 35-44 anos (C 1,34; P 3,98; O 4,86). Por outro lado, verifica-se
o oposto na faixa etdria dos 65-74 anos (C 3,46; P 11,44; O 2,10),
com uma reducao dos dentes obturados e uma semelhanca
nos dentes cariados e perdidos. Considerando que a amostra
em estudo possui uma média de idade de 57,92 anos, consta-
ta-se um aumento das componentes C e P em idade mais pre-
coce, podendo estar relacionado com as caracteristicas da SSP.

No dmbito dos objetivos secundarios deste estudo, preten-
deu-se analisar a influéncia na Qualidade de Vida da utilizacao
de prétese removivel. Foi possivel verificar que na nossa amos-
tra os portadores de prétese removivel possuiam uma menor
qualidade de vida, com diferenca estatisticamente significati-
va do score fisico do SF-12, quando comparado com os pacien-
tes que tém indicacdo para utilizacdo de prétese removivel,
mas que ndo utilizam. Este resultado podera estar associado
ao FSEM diminuido, o qual é uma condigao habitual em indi-
viduos com SS que, associado as suas respetivas consequén-
cias, pode tornar dificil e desconfortavel a utilizacdo de prote-
se removivel.12° Adicionalmente, num estudo recente é
sugerido que a utilizacdo de protese removivel, por si, esta
relacionada com uma pior QVO.3° Hipoteticamente, um estadio
mais avancado do SSP pode estar relacionado com um agra-
vamento da sintomatologia, bem como com um maior nivel
de necessidade de tratamento dentario e consequente utiliza-
¢do de prétese removivel. Com base nestas consideragdes,
como constatado na literatura,?® a reabilitagédo fixa com im-
plantes pode beneficiar, especialmente, individuos com SSP,
eliminando os fatores negativos associados a protese removi-
vel, aumentando o seu conforto fisico e, por conseguinte, a sua
qualidade de vida geral. Contudo, mais investigagao sobre o
tema é necessaria.

Em suma, foi possivel confirmar a hipétese da existéncia
de uma correlagao entre QVO e QVS em pacientes com SSP.
Contudo nao foi possivel confirmar que a utilizacao de prétese
removivel possui impacto na qualidade de vida de pacientes
com SSP, embora exista uma tendéncia que aponta para a sua
diminuicdo. No entanto, nos tltimos anos, a determinacéo e
quantifica¢do da qualidade de vida tem conquistado importan-
cia clinica e investigacional. Sendo a SS uma doenga sistémica
com grande foco semiolégico a nivel oral, para profissionais de
saude revela-se importante analisar a componente oral e sis-
témica numa avaliagdo global da qualidade de vida.>1%:31 Como
tal, espera-se a progressao futura da investigacdo na area.

Conclusao

A avaliacdo da QVO e QVS, em pacientes com SSP, obteve re-
sultados estatisticamente significativos que permitem con-
cluir que a hipétese principal deste estudo é aceite, verifican-
do-se uma correlagao entre QVO e QVS. Por outro lado, a
aceitacdo das hipéteses secundérias néo foi possivel, embora
haja resultados pertinentes de mencionar: a ocorréncia de
uma correlagdo entre a QVO e o FSNE, bem como com nimero
de dentes cariados. Adicionalmente, a utilizacdo de prétese
removivel apenas diminuiu significativamente a componente
fisica da QVS. Contudo o tamanho amostral devera ser au-
mentado de modo a permitir uma maior robustez dos dados
obtidos.
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Protecdo de pessoas e animais. Os autores declaram que para
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humanos e/ou animais.

Confidencialidade dos dados. Os autores declaram ter seguido
os protocolos do seu centro de trabalho acerca da publicag@o dos
dados de pacientes.

Direito a privacidade e consentimento escrito. Os autores
declaram ter recebido consentimento escrito dos pacientes e/ou
sujeitos mencionados no artigo. O autor para correspondéncia
estd na posse deste documento.

Conflito de interesses

Os autores declaram néo haver conflito de interesses.
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Saude bucal culo, bolsa rasa e profunda foi de 38,1%, 47,6%, 4,8% e 4,8%, respectivamente. A presenca de

trauma dental foi de 33,3%. Na denti¢do decidua e mista, foi observado a presenca de clas-
se II (36,4%), sobressaléncia aumentada (81,8%) e mordida aberta (54,5%). Na permanente, a
oclusopatia muito severa foi encontrada em 90,9%.

Conclusdo: Pacientes com paralisia cerebral apresentaram uma alta prevaléncia de proble-
mas de saude oral. (Rev Port Estomatol Med Dent Cir Maxilofac. 2017;58(2):105-110)

© 2017 Sociedade Portuguesa de Estomatologia e Medicina Dentaria.

Publicado por SPEMD. Este é um artigo Open Access sob uma licenga CC BY-NC-ND

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Oral condition of institutionalized brazilian children and adolescents
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ABSTRACT

Keywords: Objective: To describe the oral health of children and adolescents with cerebral palsy.

Epidemiology Methods: Cross-sectional study with 34 institutionalized individuals aged 2 to 18 years,
Cerebral palsy of both sexes. A researcher performed oral examinations data recording regarding decay,
Oral health missing and filling teeth (permanent and deciduous), presence of Dental Trauma, Gingi-
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val Bleeding Index, Community Periodontal Index, Malocclusion Index and Dental Aes-

thetic Index.

Results: The caries experience was 66.7%, with average of 2.28 + 3.33 (permanent teeth) and
1.23 £ 1.75 (deciduous teeth). The prevalence of gingival bleeding, calculus, shallow and deep
pocket was 38.1%, 47.6%, 4.8% and 4.8%, respectively. The presence of dental trauma was
33.3%. Deciduous and mixed dentition showed the presence of class II (36.4%), increased
overjet (81.8%) and open bite (54.5%). In the permanent dentition, very severe malocclusion
was found in 90.9% of patients.

Conclusion: Patients with cerebral palsy had a high prevalence of oral diseases. (Rev Port
Estomatol Med Dent Cir Maxilofac. 2017;58(2):105-110)

© 2017 Sociedade Portuguesa de Estomatologia e Medicina Dentaria.

Published by SPEMD. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introducgao

A Paralisia Cerebral é uma das deficiéncias mais incapacitantes
que podem ocorrer na infancia.! Definida como um conjunto de
desordens de movimento e da postura nao progressiva, decor-
rentes de uma lesdo no cérebro, durante o periodo fetal ou in-
fantil,? com incidéncia de 2,0 para cada 1000 nascidos vivos.!
Os disturbios motores e posturais podem causar dependéncia
parcial ou total para a realizac¢do da pratica diaria.? Nesse sen-
tido, a movimentacao descoordenada da musculatura facial
pode comprometer a higienizac¢ao bucal, realizada pelos cui-
dadores, ocasionando retengao prolongada de alimentos e
dificuldade na manutencdo da saude bucal.3->

Pacientes com paralisia cerebral tem apresentado, entdo,
maior risco de desenvolver carie dentaria e doenga periodon-
tal.®® OQutros fatores, como condi¢ées socioeconémicas, con-
sisténcia liquida da dieta, osmolaridade salivar e maior grau
de dano neurolégico também podem constituir riscos para os
problemas de satude oral.??

Além disso, alteragdes estruturais na regido orofacial, déficits
neuromusculares e habitos parafuncionais podem dar origem a
diversos problemas dentarios como mad oclusdo, salivacdo exces-
siva e bruxismo.!® No entanto, essas rela¢des ndo podem ser ge-
neralizadas e tendem a variar de acordo com o pais ou regigo.!

Assim, objetivou-se descrever a condicdo bucal das crian-
cas e adolescentes institucionalizados com paralisia cerebral.

Materiais e Métodos

Este estudo transversal foi desenvolvido na Associacao de
Pais e Amigos dos Excepcionais (APAE) da cidade de Jodo Pes-
soa, Brasil. A cidade possui aproximadamente 790 mil habit-
antes e um Indice de Desenvolvimento Humano de 0,76.

A APAE se caracteriza por ser uma sociedade civil, filantré-
pica, de carater cultural, assistencial e educacional. Atua nas
areas de educacdo, satde e assisténcia social, dentre outras.
Na area de saude, atua na promocdo da atengao integral a
pessoa com deficiéncia, em todo o seu ciclo de vida, nas mais

diversas especialidades, desde a prevencao de deficiéncias até
a reabilitacdo e a atengdo bésica especializada.

A amostra foi composta por 40 pacientes, regularmente
matriculados na institui¢ao, com diagnéstico médico clinico
de paralisia cerebral (CID10-G80) de 2 a 18 anos de idade.

A coleta dos dados foi realizada através da aplicacao, face
a face com os cuidadores, de um formulario socioeconémico
que incluia a investigagdo sobre caracteristicas socioecondmi-
cas, comportamentais e da percep¢do de saiide dos pacientes
com paralisia cerebral. Os cuidadores apresentavam 18 anos
ou mais e eram responsaveis pelas tomadas de decisoes e pela
realizacdo das atividades didrias dos mesmos.

Um examinador calibrado, com valores de kappa de 0,75
- 0,98, realizou exames bucais nos pacientes, com registro do
CPOD e ceod,*? traumatismo dentario,’? fndice de Sangramen-
to Gengival (ISG),* Indice Periodontal Comunitério (IPC), in-
dice de m4 ocluséo’®'’ e Indice de Estética Dental (DAI).!S Com
relacdo ao DA, as criangas foram categorizadas em sem oclu-
sopatia (DAI < 25) e oclusopatia muito severa (DAI > 36).

Os exames foram realizados com o paciente sentado em
sua cadeira de rodas ou em uma cadeira tradicional. O exami-
nador utilizou uma lampada LED (Light Emitting Diode) aco-
plada a cabeca, espelhos odontoldgicos, sondas periodontais
(Community Periodontal Index - CPI, Trinity Ind. Com. Ltda,
Sao Paulo, SP, Brasil), abridores de boca, espatulas de madeira
e gazes descartaveis.

O Software Statistical Package for the Social Sciences (SPSS
para Windows, versao 20.0, SPSS Inc, Chicago, IL, EUA) foi uti-
lizado para realizagdo da andlise estatistica descritiva.

Este estudo seguiu as diretrizes éticas recomendadas pela
legislacdo brasileira e internacional e foi aprovado pelo Comi-
té de Etica em Pesquisa da Universidade Estadual da Paraiba
(CAAE 20215413.4.0000.5187). Todos os participantes assinaram
o Termo de Consentimento Livre e Esclarecido.

Resultados

Dos 40 individuos cadastrados, compuseram a amostra 34 cri-
ancas e adolescentes com paralisia cerebral e seus respec-



REV PORT ESTOMATOL MED DENT CIR MAXILOFAC

.2017;58(2):105-110 107

Tabela 1. Caracterizagao das criancas e adolescentes

quanto as caracteristicas sociodemograficas, sistémicas
e comportamentais.

Frequéncia
Varidveis
N (%)

Sexo

Masculino 16 47,1

Feminino 18 52,9

Total 34 100,0
Faixa etdria

2 a6 anos 11 32,4

7 all anos 9 26,4

12 a 18 anos 14 41,2

Total 34 100,0
Localizacdo da Paralisia Cerebral

Tetraparesia 17 50,0

Diparesia 11 32,3

Hemiparesia 4 11,8

N3ao definido 2 5,9

Total 34 100,0
Tipo de Disfuncdo

Espastico 30 88,2

Extrapiramidal 2 5,9

N3o definido 2 5,9

Total 34 100,0
Habilidade de comunicagéoa

Normal 2 6,1

Deficiéncia leve 4 12,1

Deficiéncia moderada 26 78,8

Deficiéncia grave 1 3,0

Total 33 100,0

2Em um individuo essa informac&o néao foi coletada.

Tabela 2. Distribui¢do das criangas e adolescentes

quanto a consisténcia da dieta, frequéncia de
escovagem e visita ao médico dentista.

Consisténcia da dieta

sélida 21 61,8
Semissdlida 5 14,7
Liquida 8 23,5
Total 34 100,0

Frequéncia de escovagem (vezes ao dia)

1 5 14,7
2 17 50,0
3 10 29,4
4 2 5,9
Total 34 100,0

Ida ao médico dentista

Sim 24 70,6
Nio 10 29,4
Total 34 100,0

tivos cuidadores, obtendo-se uma taxa de resposta de 85%.
Quatro individuos se recusaram a participar do estudo e dois
ndo compareceram ao exame clinico, apds trés tentativas su-
cessivas.

A caracterizacdo da amostra esta descrita na Tabela 1.
Verificou-se maior frequéncia do sexo feminino (52,9%), com
idades entre 12 e 18 anos (41,2%), tetraparésicos (50%), com

disfunc@o muscular do tipo espastico (88,2%) e deficiéncia mo-
derada na habilidade de comunicagao (78,8%).

Com relacdo a consisténcia da dieta, a maioria possuia die-
ta sélida (61,8%) e no tocante a escovagem, metade dos parti-
cipantes (50%) tinham os seus dentes escovados duas vezes
ao dia. A visita ao medico dentista foi reportada por 70,6% dos
cuidadores (Tabela 2).

A descric@o dos problemas de saude oral estudados esté
demonstrado na Tabela 3. A experiéncia de cérie dentdria foi
de 66,7%, enquanto a presenca de alteracdo periodontal cor-

Tabela 3. Distribui¢do das criancas e adolescentes de

acordo com os problemas de saude oral investigados.

Frequéncia
Variaveis
N (%)

Experiéncia de carie (n =33)

Sim 22 66,7

Nio 11 33,3
Presenca de alteragdo periodontal (n =31)2

Sim 26 83,9

Nao 5 16,1
indice Periodontal Comunitério (n =21)

Higido 1 4,8

Hemorragia gengival 8 38,1

Calculo 10 47,6

Bolsa periodontal 2 9,5
indice de Sangramento Gengival (n =10)

0-10 8 72,7

11-25 1 9,1

>25 2 18,2
Trauma Dentério (n =33)

Sim 11 33,3

Néo 22 66,7
Tipo de Trauma (n =11)

Fratura de esmalte 6 54,5

Fratura de esmalte e dentina 5 455
Chave de Canino (denticdo decidua e mista) (n =22)

Classe I 11 50,0

Classe II 8 36,4

Sem informacéo 3 13,6
Trespasse Vertical (denticio decidua e mista) (n =22)

Normal 7 31,8

Reduzida 1 45

Aberta 12 54,5

Profunda 2 9,1
Trespasse Horizontal (denti¢do decidua e mista)
(n =22)

Normal 4 18,2

Aumentada 18 81,8
Mordida Cruzada (denticdo decidua e mista) (n =22)

Presencga 2 9,1

Auséncia 19 86,4

Sem informagao 1 4,5
Classe do DAI (dentigdo permanente) (n =11)

Sem oclusopatia 1 9,1

Oclusopatia muito severa 10 90,9

3 A alteracdo periodontal corresponde a presenca de sangramento
gengival, presenca de calculo dentario ou bolsa periodontal.
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Tabela 4. Média, desvio padrio, valores minimo e

maximo dos indices CPOD e ceod e seus componentes.

Média e Valores
Variaveis Desvio Minimo e
padrao Maximo
CPOD + ceod (n=34) 2,70 + 3,41 0-15
CPOD (n=25) 2,28 + 3,33 0-14
C 1,27 + 2,81 0-13
P 0,41 = 1,05 0-4
0 0,91+ 1,57 0-6
ceod (n=26) 1,23+1,75 0-7
c 1,60 + 3,45 0-7
e 0,29 + 0,99 0-4
o 0,08 + 0,40 0-2

respondeu a 83,9%. As criangas de 2 a 6 anos apresentaram
uma alta prevaléncia de gengivite (72,7%). Nas criancas e ado-
lescentes de 7 a 18 anos, o célculo dentério e a hemorragia
gengival foram as alteracdes mais presentes. A presenca de
trauma dentario foi de 33,3%, predominando a fratura de es-
malte (54,5%). Na denti¢do decidua e mista, 84,8%, das criangas
e adolescentes apresentaram ma oclusdo, enquanto na denti-
cdo permanente, a ma oclusdo muito severa foi encontrada em
90,9% da amostra.

Em relagdo a presenca de cérie dentaria, os valores dos
indices CPOD e ceod estdo descritos na Tabela 4. Os valores
médios do CPOD e ceod foram, respectivamente, iguais a 2,28
e 1,23.

Discussao

Criancas e adolescentes com paralisia cerebral apresentam
necessidades bucais complexas que juntamente com um lim-
itado cuidado bucal pessoal e/ou profissional, podem aumen-
tar o risco de problemas de saide oral.>®#

No presente estudo, a experiéncia de cérie dentaria foi alta,
confirmando resultados prévios descritos no Brasil>#18-22 e na
China.?® Logo, os valores médios dos indices CPOD e ceod fo-
ram elevados, de modo que a média do CPOD foi maior do que
os achados descritos na india?* e no Brasil,?’ enquanto a média
do ceod apresentou valores semelhantes aos reportados por
autores brasileiros? e turcos.?®

A prevaléncia de cérie dentaria em criangas com paralisia
cerebral é maior do que na populagdo pediétrica sem compro-
metimento neuroldgico.’® Este fato pode sugerir que a experién-
cia de carie nesses individuos esta relacionada com o quadro
sistémico, o qual influencia negativamente a fungao intelectual
e a coordenagdo motora através da presenca de movimentos
involuntarios, reflexos orais patolégicos e espasticidade dos
musculos da mastigacdo, dificultando, assim, a realizacdo e o
recebimento de uma pratica de higiene bucal eficaz e interfe-
rindo na consisténcia da dieta.®71%20.2527 A elevada experiéncia
de cérie pode ser explicada ainda pela presenca de desigualda-
de social, que é um fator determinante %2022

As criancas e adolescentes com paralisia cerebral apresen-
taram elevada prevaléncia de altera¢des periodontais. Enquan-

to nos individuos mais jovens (de 2 a 6 anos) constatou-se uma
alta prevaléncia de gengivite, nos mais velhos (de 7 a 18 anos),
o calculo e a hemorragia gengival foram as alteragdes mais
presentes. Estudos desenvolvidos no Brasil com criancas e
adolescentes com paralisia cerebral encontraram alta preva-
léncia de alteragdes periodontais>?°, corroborando, portanto,
estes achados. Uma elevada prevaléncia de alteragdes perio-
dontais, principalmente hemorragia gengival e calculo, tam-
bém foi encontrada na fndia.?8

A alta frequéncia de alteragdes periodontais, assim como
para a carie dentaria, resulta do acimulo de biofilme %18-20,28-30
Deve-se considerar também como fator predisponente para as
doencas periodontais, o uso de medicamentos anticonvulsi-
vantes que induzem a hiperplasia gingival.1822.2330

Nesta pesquisa, criancas e adolescentes com paralisia ce-
rebral apresentaram alta frequéncia de traumatismo dentério,
confirmando achados prévios.'®3! Por apresentarem movi-
mentos involuntarios e reflexos, estes pacientes estdo mais
propensos a sofrerem traumatismos.3%32 Entretanto, alguns
pesquisadores identificaram uma menor ocorréncia de trauma
dentéario nesses individuos,?? estando esta condi¢éo associada
a baixa frequéncia de locomogdo da populagao analisada, o
que diminui, consideravelmente, as ocorréncias de quedas e
acidentes.

A andlise da oclusdo revelou presenca de trespasse hori-
zontal aumentado e mordida aberta na denticdo decidua, con-
firmando os resultados obtidos por outros autores.3* Por sua
vez, na denticdo permanente, a ma oclusdo muito severa foi
encontrada de forma prevalente, a semelhanca de outros es-
tudos brasileiros.?>3> Tais achados podem ser explicados pela
frequente presenca de disfung¢des motoras na musculatura
orofacial, respira¢do bucal, movimento ou posicionamento
inadequado da lingua e reflexos involuntarios nas criangas e
adolescentes com paralisia cerebral.!823,29,3>

Nas pessoas com deficiéncia as doencas orais podem ser
agravadas nao sé devido as suas limitacdes fisicas, como a
falta de recursos humanos, econémicos e fisicos para os tra-
tamentos adequados.?® Nota-se, portanto, a necessidade de
qualificar o cuidado bucal domiciliar e ampliar o acesso a as-
sisténcia odontoldgica desse publico, visando a prevencao e
controle dos problemas de saude oral, bem como, a promocgdo
da saude desses pacientes.*® Pacientes com deficiéncias de-
vem ser estimulados a fazer cada vez mais e melhor, ndo sé
pela sua satude oral mas também pela a sua auto-estima.?®

O presente trabalho pode ainda, através da divulgagdo do
panorama da condicao bucal, comportamental e sistémica das
criancas e adolescentes com paralisia cerebral, servir de sub-
sidio para que os médicos dentistas e gestores tenham um
diagnéstico situacional que venha a auxiliar no planejamento
e na execugdo de acdes direcionadas a individuos portadores
de paralisia cerebral, culminando em melhores condicdes de
saude bucal e qualidade de vida.

Conclusao

As criancas e os adolescentes com paralisia cerebral apre-
sentaram uma elevada prevaléncia dos problemas de satde
oral avaliados.
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INFORMAQ[\O SOBRE O ARTIGO RESUMO

Historial do artigo: Objetivos: O presente trabalho teve como objetivo avaliar as discrepancias dento-dentérias

Recebido a 30 de outubro de 2016 anterior (6 dentes) e total (12 dentes) numa amostra da populagao portuguesa e a sua pre-

Aceite a 13 de janeiro de 2017 valéncia por género e nos diferentes padroes esqueléticos.

On-line a 16 de maio de 2017 Meétodos: A amostra consistiu em 250 individuos caucasianos sem tratamento ortodéntico
(187 apresentavam Classe I esquelética, 108 Classe Il esquelética e 25 Classe III esquelética).

Palavras-chave: Mediram-se os tamanhos mesiodistais dos 12 dentes mandibulares e maxilares em mode-

Anilise de Bolton los de estudo, com um calibrador digital. As discrepancias dento-dentarias anterior e total

Discrepéncia dento-dentéria foram calculadas recorrendo a analise de Bolton.

Género Resultados: No presente estudo a variabilidade amostral das discrepancias dento-dentérias

Maloclusio anterior e total sdo superiores aos encontrados no estudo de Bolton. Os resultados eviden-

Ortodontia ciaram uma prevaléncia de excesso dentdrio mandibular superior a de excesso maxilar e

Portugal uma percentagem da discrepancia dento-dentéria anterior (36%) maior do que a encontrada

para os doze dentes (18,8%). Ndo foram encontradas diferencas estatisticamente significa-
tivas quanto ao valor médio da discrepancia dento-dentaria por género ou classe esquelé-
tica. Verificou-se que a prevaléncia da discrepancia dento-dentéria ndo é significativamen-

te diferente por género ou classe esquelética.

Conclusdo: Os resultados justificam a necessidade de realizar a andlise de Bolton em todos os

pacientes antes de iniciar o tratamento ortoddntico. Na populacdo em estudo, a prevaléncia
e os valores médios da discrepéncia de Bolton nas diferentes classes esqueléticas e nos dois
géneros nao sdo significativamente diferentes em termos estatisticos. (Rev Port Estomatol
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Prevalence of tooth-size discrepancy in portuguese population

ABSTRACT
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Objectives: The aim of this study was to evaluate the anterior tooth-size discrepancy (6 teeth)
and overall tooth-size discrepancy (12 teeth) in a sample of the Portuguese population and
the prevalence of dental excess between genders and skeletal patterns.
Methods: The sample consisted of 250 Caucasian subjects who had never received ortho-
dontic treatment (187 had a Class I skeletal pattern, 108 a Class II skeletal pattern and 25 a
Class III skeletal pattern). The mesiodistal widths of the 12 mandibular and maxillary teeth
were measured in models with a digital caliper. The anterior and overall tooth-size discre-
pancies were calculated using the Bolton analysis.
Results: In this study the values of the mean and standard deviation of the anterior and
overall tooth-size discrepancies were higher than those found in Bolton’s study. The results
showed a greater incidence of mandibular excess than maxillary excess and a greater per-
centage of tooth-size discrepancy for the six anterior teeth (36%) than found for the twelve
teeth overall (18.8%). There were no statistically significant differences in gender. It was
found that the tooth-size discrepancy is independent of skeletal class.
Conclusion: The results justify the need for the Bolton analysis in all patients prior to ortho-
dontic treatment. In study population, the differences in prevalence and mean values of
Bolton discrepancy between different skeletal classes and between both genders are not
statistically significant. (Rev Port Estomatol Med Dent Cir Maxilofac. 2017;58(2):111-117)

© 2017 Sociedade Portuguesa de Estomatologia e Medicina Dentaria.

Published by SPEMD. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introducao

Um dos objetivos do tratamento ortoddntico é a obtengdo de
uma oclusdo funcional e estética de forma a permitir uma esta-
bilidade dos resultados. A intercuspidagao ideal estd fortemente
relacionada com as dimensoes dos dentes e das arcadas denta-
rias e a correcao da discrepancia do tamanho dentario é essen-
cial para a obtencdo de uma perfeita intercuspidac¢éo na finali-
zacdo dos casos clinicos.? Como forma de compensacio da
discrepéancia, o ortodontista pode ter de recorrer a técnicas de
subtracdo (desgaste interdentario ou exodontia) ou de adigdo
(resinas compostas ou coroas/facetas) da estrutura dentdria.>>

Durante o ultimo século, muitos foram os autores®-1! que
se dedicaram ao estudo das dimensdes dentarias e a relagdo
entre as duas arcadas dentarias, referindo a existéncia de dis-
crepancia dento-dentaria (DDD) entre o tamanho mesiodistal
dos dentes superiores e inferiores.

Black,® em 1902, foi um dos primeiros autores a medir o
tamanho mesiodistal dos dentes e a elaborar tabelas com os
valores médios destes. Neff” demonstrou uma relacgdo entre a
proporcao do tamanho dos dentes anteriores e a sobremordi-
da vertical. Lundstrom® verificou uma grande disperséo biol6-
gica do tamanho dentario que considerou ter impacto no ali-
nhamento, posi¢do dentaria final, sobremordida vertical e
sobremordida horizontal.

Bolton,! em 1958, estudou 55 casos de oclusdo excelente,
44 tratados ortodonticamente sem extragoes e 11 nao trata-

dos. Elaborou uma andlise de tamanho dentdrio e estabeleceu
as proporcoes ideais para a regido anterior e para a totalidade
da arcada dentaria. Desta forma, criou um método matema-
tico que responde a questao da intercuspidacdo, resolvida no
passado apenas com um set-up diagnéstico. Recorreu ao so-
matoério dos 12 dentes superiores e inferiores para obter e
propor as relagdes ou indices ideais para a regido anterior (6
dentes) e total (12 dentes). O valor médio obtido foi de
77,2+1,65 % para a DDD anterior e de 91,3+1,91 % para a DDD
total. Em 1962, Bolton!? aplicou a sua andlise a 100 pacientes
e verificou uma discrepancia superior a um desvio padrao em
29% da amostra.

Existem diversos estudos na literatura que comparam a
discrepancia do tamanho dentario com a mé oclusdo dentdria
de Angle*1%13 alguns dos quais incluem a sua relacdo com o
dimorfismo sexual.%1314 No entanto, sdo escassos os estudos
que comparam a discrepancia de Bolton com a ma relacdo
sagital esquelética e o género,*1>16 sendo desconhecido a exis-
téncia de estudos na populagdo portuguesa.

Assim, os autores propoem como objetivos deste estudo
avaliar numa amostra da populagao portuguesa: (1) a discre-
pancia dento-dentaria dos 6 dentes anteriores e dos 12 den-
tes; (2) a prevaléncia da discrepancia nos pacientes com clas-
se esquelétical, Il e Il e (3) a prevaléncia da discrepéancia por
género.

Desta forma, as hipdteses deste estudo sdo: existe uma
relacdo entre a discrepancia e o género; existe uma relacdo
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entre a discrepancia e a classe esquelética; a prevaléncia da
discrepancia depende do género; a prevaléncia da discrepancia
depende da classe esquelética.

Materiais e métodos

A amostra de pacientes foi selecionada através do arquivo
da consulta da Pés-graduagao de Ortodontia da Faculdade
de Medicina da Universidade de Coimbra (FMUC). Dos 1100
pacientes com idades entre os 10 e os 29 anos foram selecio-
nados para este estudo todos os individuos que satisfaziam
os critérios de inclusdo, tendo-se obtido uma amostra de
dimensédo 250. Destes, 117 apresentavam classe [ esqueléti-
ca (52 homens; 65 mulheres), 108 classe II esquelética (47
homens; 61 mulheres) e 25 classe III esquelética (9 homens
e 16 mulheres).

Os critérios de inclusdo foram os seguintes: individuos de
raga caucasiana e origem portuguesa, nao sujeitos a tratamen-
to ortodéntico; presenca de denti¢cdo permanente definida
como a presenca de, pelo menos, todos os dentes, do primeiro
molar ao primeiro molar; modelos de estudo sem fraturas, bo-
lhas, excessos ou distor¢oes nos locais de medicao; auséncia
de céries, anomalias de forma, dentes supranumerarios, res-
tauragoes de classe II, IIl ou IV e coroas ou facetas observadas
na radiografia panordmica; auséncia de evidéncia de abraséo
dentéria detetada nos modelos de estudo; nos casos de api-
nhamento s6 se consideraram os modelos nos quais foi pos-
sivel efetuar as medic¢des pretendidas.

A classificagdo da relagdo sagital esquelética foi obtida
através da andlise cefalométrica de Steiner, na telerradiografia
de perfil cranio-facial, baseada no angulo ANB: Classe I, 0° <
ANB <4° Classe II, ANB > 4°; Classe III, ANB < 0°. Para os mode-
los de estudo foram utilizadas moldeiras universais e alginato
ZhermackR® clinical Orthoprint e um gesso sintético tipo 1V,
Rapidur®, Dentaurum.

A dimensao mesiodistal dos dentes em ambas as arcadas
foi medida nos modelos de gesso, ao nivel dos seus pontos
de contacto, utilizando o método descrito por Moorrees,’
usando um paquimetro digital com escala Vernier com pre-
cisdo de 0.0lmm (0-150mm, Talleres Mestraitua, S.L, Bilbau,
Espanha). Efetuou-se o somatério dos 6 (canino a canino) e
dos 12 (primeiro molar a primeiro molar) dentes maxilares
e mandibulares e aplicaram-se as férmulas de Bolton (Figu-
ra 1), para o calculo da DDD anterior e total. Para o tratamen-
to estatistico dos dados foi utilizado o Software IBM SPSS
Statistics V22.0 e as diferencas estatisticas foram determi-
nadas com um nivel de confianca de 95% (P<0,05). Definimos
a existéncia de discrepéncia, tal como outros autores>918-20,

> do didgmetro mesiodistal dos 6 dentes mandibulares

x 100 = DDD anterior
> do didmetro mesiodistal dos 6 dentes maxilares

> do didmetro mesiodistal dos 12 dentes mandibulares

x 100 = DDD total
> do didmetro mesiodistal dos 12 dentes maxilares

Figura 1. Equacao para determinar a DDD dos 6 e 12 dentes.

para as discrepancias com um afastamento superior a mais
ou menos dois desvios-padrio de Bolton em rela¢do a média
de Bolton.

Os valores médios das discrepancias total e anterior foram
comparados por género usando o teste t de Student e pelas
trés categorias de classe esquelética usando o teste ANOVA e
Kruskal-Wallis. A prevaléncia da DDD anterior e total nos trés
grupos de classe esquelética [, II e III e nos dois géneros, foi
comparada através do teste qui-quadrado.

A andlise do erro inter-operador foi efetuada através da
medicao por dois operadores de 10 pares de modelos selecio-
nados aleatoriamente e do teste t de Student para amostras
independentes. O erro intra-operador foi analisado através da
medicao pelo mesmo operador de 10 pares de modelos de cada
grupo de ma ocluséo selecionados aleatoriamente, medidos
duas vezes com um intervalo de tempo de 10 dias e do teste t
de Student para amostras emparelhadas.

Resultados

Os erros inter-operador e intra-operador foram 0,12 e 0,002
mm, respetivamente, ndo existindo evidéncia estatistica para
afirmar que estes sdo diferentes de zero (Teste t para erro
inter-operador: t=-0,083; p=0,406; Teste t para erro intra-
-operador: t=0.173; p=0,862).

Na amostra considerada, obteve-se uma DDD total de 92,40
+ 2,63 e uma DDD anterior de 79,12 + 3,34. As Tabelas I e II
representam, respetivamente, a comparacao da relagao dos 12
e 6 dentes do presente estudo, com o estudo de Bolton.

Tabela I. Comparacgao dos 12 dentes do presente estudo

com o estudo de Bolton

Presente Estudo Estudo de Bolton

Dimensdo da amostra 250 55
Amplitude 84,94-101,01 87,5-94,8
Média 92,40 91,3
Desvio padrao 2,63 1,91
Erro-padrio da média 0,17 0,26

Coeficiente de variagdo 2,84% 2,09%

Tabela II. Comparacao dos 6 dentes do presente estudo

com o estudo de Bolton

Presente Estudo Estudo de Bolton

Dimensdo da amostra 250 55
Amplitude 67,80-90,37 74,5-80,4
Média 79,12 77,2
Desvio padrao 3,34 1,65
Erro-padrdo da média 0,21 0,22

Coeficiente de variagido 4,22%
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A aplicacdo da andlise de Bolton a amostra do presente
estudo encontra-se descrita na Figura 2 (para os 12 dentes) e
na Figura 3 (para os 6 dentes). Para os 12 dentes verificou-se
que 16% da amostra exibia um excesso mandibular superior a
dois desvios-padrao e 2,8% da amostra um excesso maxilar
superior a dois desvios-padrao. Relativamente aos 6 dentes,
32,8% da amostra apresentava um excesso mandibular supe-
rior a dois desvio-padrao. Por outro lado, o excesso maxilar
estava presente em 3,2% da amostra.

87,47 87,48-8938  89,39-9129 91,319320 93,21-95,11 295,12

Figura 2. Aplica¢do da discrepancia total da amostra por

desvio padrao de Bolton.

35,0%

30,0%

25,0%

<7389 7397554  755577,19  77,21-7884  78,85-80,49 2805

Figura 3. Aplicagdo da discrepancia anterior da amostra

por desvio padrao de Bolton.

Perante os resultados encontrados no nosso estudo po-
demos verificar que o excesso dentario mandibular total e
anterior é o mais prevalente, 16% e 32,8% respetivamente.

A classificagdo da amostra quanto ao género pode ser
observada na Tabela III e a prevaléncia de discrepancia por
género nas Figuras 4 e 5. Os valores médios das discrepan-
cias total e anterior foram comparados ndo tendo sido en-
contradas diferengas estatisticamente significativas quer

Tabela III. Classificagdo da amostra quanto ao género.

Génerofn) DDD Total DDD Anterior
Médiatdp(amplitude)  Média:zdp(amplitude)
F (n=142) 92,28+2,53 (86,54-99,08)  79,15+3,41 (71,06-90,19)
M (n= 108) 95,57+2,75 (84,94-101,01)  79,10+3,27 (67,80-90,37)
it Sexo
100,0%: [
(=1

Figura 4. Prevaléncia da discrepancia total maior/menor
que dois desvios-padrao de Bolton por género.

Sexo

Figura 5. Prevaléncia da discrepancia anterior maior/
menor que dois desvios-padrao de Bolton por género.

na DDD total (Teste t: t=-0,879; p=0,380) quer na anterior
(Teste t: t=0,077; p=0,939). No que concerne aos 12 dentes, a
prevaléncia de discrepancia no género masculino é de 21,3%
e no género feminino de 16,9%. No entanto, a prevaléncia
da DDD total néo € significativamente diferente por género
(Qui-quadrado=0,776; p=0,378). Nos 6 dentes anteriores, a
prevaléncia de discrepancia no género masculino é de 35,2%
e no género feminino de 36,6%, também néo sendo estas
prevaléncias significativamente diferentes (Qui-Quadrado
=0,055; p = 0,815).
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Classe Esquelética

100,0%

Figura 6. Prevaléncia da discrepancia total maior/menor
que dois desvios-padrao de Bolton nos diferentes
padrées esqueléticos.

A classificagdao da amostra quanto aos diferentes padroes
esqueléticos pode ser observada na Tabela IV e a prevaléncia
de discrepéncia por classe esquelética nas Figuras 6 e 7. Os
valores médios das discrepéncias total e anterior foram com-
parados ndo tendo sido encontradas diferencas estatistica-
mente significativas entre as diferentes classes esqueléticas
quer na DDD total (ANOVA: F=1,653; p=0,194) quer na anterior
(ANOVA: F=0,493; p=0,611 e Kruskal-Wallis: H=0,536; p=0,765).
No que concerne aos 12 dentes, a discrepéncia na classe 1 é de
17,9 %; na classe 11 é de 17,6% e na classe IIl de 28%. No entan-
to, a prevaléncia da DDD total néo é significativamente difer-
ente por classe esquelética (Qui-quadrado=1,545; p=0,462). Nos
6 dentes anteriores a prevaléncia na classe I é de 35,9%, na
classe II é de 36,1% e na classe III é de 36,0%, também nao
sendo estas prevaléncias significativamente diferentes (Qui-
-Quadrado = 0,001; p = 0,999).

Tabela IV. Classificagdo da amostra quanto a classe

esquelética.

Classe DDD Total DDD Anterior

Esquelética(n) Médiazdp(amplitude) = Média+dp(amplitude)

I (n=117) 92,29+2,57 (84,94-99,08)  79,05+3,30 (67,80-87,53)

1I (n= 108) 92,32+2,73 (86,54-101,01)  79,06+3,37 (71,06-90,37)

Il (n=25) 93,31+2,40 (90,32-98,45)  79,75+3,52 (74,95-90,19)
Discussao

A andlise de Bolton, em conjunto com outros meios de diag-
néstico, proporciona uma otimizacdo na finalizacio dos casos
ortoddnticos, podendo assim aumentar a estabilidade dos re-
sultados. Neste estudo foi encontrada uma percentagem ele-
vada de pacientes com discrepéncia, o que serve de indicador

Classe Esquelética
m
m
On
60,0%
40.0%
20,0%
00%- . -
Discrepdncia > 2dp Discrepineia < 2dp

Figura 7. Prevaléncia da discrepancia anterior maior/

menor que dois desvios-padrao de Bolton nos diferentes
padrdes esqueléticos.

da importéncia da execucgdo desta analise para um diagnosti-
co correto antes do inicio do tratamento ortodéntico.

No presente estudo, os valores da média da DDD total e ante-
rior sdo préximos dos encontrados por Bolton.! No entanto, os
desvios padrdo sdo superiores aos encontrados por Bolton, o que
se traduz num aumento consideravel da variabilidade amostral.
Os desvios padrao superiores deste estudo podem ser explicados
pelo diferente processo de selecdo da amostra e pelas diferencas
inerentes das populagdes dos estudos. Bolton usou uma amostra
menor e homogénea, enquanto este estudo inclui uma amostra
maior e a partir de um arquivo de uma pés-graduacéo, cujos casos
sdo naturalmente mais complexos e diversificados. Esta variagao
explica em parte a maior prevaléncia e severidade de discrepancia
na amostra estudada quando comparada a da amostra de Bolton.
Estes resultados sdo compativeis com varios estudos®#?! eviden-
ciando uma prevaléncia de excesso mandibular superior a de
excesso maxilar, tanto para a DDD anterior>* como para a total.*

Na analise dos nossos dados, tal como em outros estu-
dos,?>*18-20 discrepéncias superiores a dois desvios padrao fo-
ram consideradas significativas por dificultarem a boa finali-
zacdo dos casos clinicos, uma vez que qualquer valor fora de
dois desvios padrdo da média de Bolton pode representar uma
discrepancia de tamanho dentario superior a 2 a 3 mm,>? o
que é clinicamente significativo.

No nosso estudo foi encontrada uma discrepancia total
clinicamente significativa em 18,8% da amostra e anterior em
36% da amostra, valores superiores aos estudos de Johe e col.*
(12% total e 17% anterior), mas semelhantes ao estudo de Free-
man e col.? (13,4% total e 30,6% anterior) e Santoro e col.’® (11%
total e 28% anterior). Em todos estes estudos se constata que
a maior discrepancia é ao nivel dos 6 dentes anteriores. Na
prética clinica é importante realizar a analise de Bolton para
se aferir qual a drea de discrepancia mais envolvida, anterior
ou posterior, e assim nos auxiliar na decisdo terapéutica.

No presente estudo, considerando como clinicamente sig-
nificativa a discrepédncia superior a dois desvios padrao,
observa-se que uma grande percentagem de pacientes orto-
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donticos apresenta tamanhos dentarios que potencialmente
causam dificuldades na obtencéo de uma relacdo oclusal ideal.

Comparamos a prevaléncia da discrepancia total e anterior
para os trés grupos de classes esqueléticas e ndo se encontra-
ram diferengas estatisticamente significativas, o que estd de
acordo com outros estudos semelhantes.*>1° Nie e Lin'® veri-
ficaram maior frequéncia de excesso mandibular nos indivi-
duos de classe III esquelética comparativamente a classe [ ou
Il esquelética, tanto para a DDD anterior como total, o que ndo
se constatou na nossa amostra.

H4 autores que referem nao haver diferencas estatistica-
mente significativas da DDD quando se comparam pacientes
com classes dentarias I, II e IIl de Angle.®'3 Outros constataram
que pacientes portadores de classe III possuem dentes maxi-
lares mais pequenos’® ou dentes mandibulares maiores!! com-
parativamente aos pacientes de classe [ e IL.

Torna-se dificil comparar os resultados deste estudo com
trabalhos anteriores, uma vez que a maioria deles relaciona a
discrepancia com a classe dentaria de Angle e ndo com a clas-
se esquelética. Mesmo em estudos semelhantes pode nao ser
possivel a comparagdo, uma vez que a classificacdo das classes
esqueléticas pode ser definida cefalometricamente por uma
variavel ou norma diferente. %16

Neste estudo ndo foram encontradas diferencas estatisti-
camente significativas na presenca de discrepancias dentarias
em relacdo ao género, o que vai de acordo com a maioria dos
estudos realizados anteriormente.>14-16,18-20.22.23 Contraria-
mente, Lavelle!® encontrou dimorfismo sexual em relagéo a
DDD e Uysal®® encontrou diferengas estatisticamente signifi-
cativas apenas na DDD total nos pacientes com normoclusao.
Bolton?! ndo tomou esta variavel em consideracéo.

A andlise de Bolton constitui uma ferramenta valiosa para
o diagnéstico das discrepancias do tamanho dentario, mas
apresenta algumas limitac¢oes. A forma da arcada, bem como a
dimensao vestibulolingual dos dentes anteriores podem exigir
correcOes na andlise de Bolton, particularmente na proporcao
anterior,?* no entanto, a presenca de discrepéncia clinicamente
significativa ndo estd relacionada com a forma da arcada.” Para
além da soma dos tamanhos dentérios, o grau de sobremordida
vertical e sobremordida horizontal também pode ser influen-
ciado pelas inclinag¢des dos incisivos, bem como pela relagao
das bases apicais, pelo que devem ser tidos em conta.?®

Neste trabalho de investigacdo, a populacgéo acessivel, des-
crita em detalhe na sec¢do de materiais e métodos, é um sub-
conjunto da populagdo portuguesa, constituida por individuos
que recorrem as consultas de ortodontia. Sendo esta uma li-
mitagdo para inferéncia que se pretende com esta investigacao
é, no entanto, a Unica forma viavel de realizar o estudo por
motivos éticos. No entanto, do ponto de vista epidemiolégico,
a inferéncia da prevaléncia da discrepéancia dento-dentaria
para a populagdo portuguesa deve ser considerada como uma
estimativa por excesso visto que estdo excluidos do estudo os
individuos sem necessidades de tratamento ortodontico. A
determinacao de um fator de correcdo a aplicar a prevaléncia
da discrepancia dento-dentaria, seria um trabalho de investi-
gacdo interessante que esté fora do ambito deste estudo.

Apesar do tempo que esta andlise consome na fase de
diagnéstico, a identificagdo precoce da DDD provou ser alta-
mente benéfica tanto na decisdo do plano de tratamento,

como nas expectativas finais do clinico e do paciente3. No en-
tanto, sdo necessarios mais estudos que proponham métodos
alternativos a utilizacdo da andlise de Bolton na populacio
portuguesa e que superem as suas limitagoes.

Conclusoes

A grande quantidade de pacientes encontrados com dis-
crepancia total e anterior e a importancia clinica da andlise
de Bolton é suficiente para justificar a sua utilizagdo em todos
os pacientes na fase de diagnéstico e planeamento do trata-
mento ortoddntico. Na populacdo em estudo, a prevaléncia e
os valores médios da discrepancia de Bolton nas diferentes
classes esqueléticas e nos dois géneros nao sao significativa-
mente diferentes em termos estatisticos.

Responsabilidades éticas

Protecao de pessoas e animais. Os autores declaram que para
esta investigacdo ndo se realizaram experiéncias em seres
humanos e/ou animais.

Confidencialidade dos dados. Os autores declaram que néo apa-
recem dados de pacientes neste artigo.

Direito a privacidade e consentimento escrito. Os autores
declaram que nao aparecem dados de pacientes neste artigo.

Conflito de interesses

Os autores declaram nao haver conflito de interesses.
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Objetivo: Comparar o tipo mastigatério antes e depois da disjungdo maxilar.
Métodos: A mastigacdo de trinta e um pacientes, com 7 a 14 anos, foi avaliada com auxilio
de filmagem. O tipo mastigatoério, os movimentos mandibulares e a velocidade de mastiga-
cao foram comparados antes e depois da disjuncao maxilar. Os achados anteriores a disjun-
¢ao maxilar também foram comparados entre si separadamente dos achados obtidos apds
a disjun¢do maxilar nos diferentes tipos mastigatérios. Foram utilizados os testes ndo pa-
ramétricos de Wilcoxon e de Mann Whitney.
Resultados: Antes da disjun¢ao maxilar 41,9% apresentaram mastigagao Bilateral alternada,
58,1% unilateral preferencial (66,7% a direita). Apés a disjuncdo maxilar 64,15% apresentaram
o tipo bilateral alternado, 19,4% unilateral preferencial, os demais apresentaram mastigagao
unilateral crénica. Ndo foi observada modificacdo significativa no nimero de ciclos, na
velocidade mastigatéria, nem na quantidade de movimentos mandibulares comparando os
achados obtidos antes com os achados apés a disjun¢do maxilar, mas verificou-se um de-
créscimo significativo em movimentos mandibulares sem componente rotatério quando
comparados os tipos bilateral alternado e unilateral preferencial. Individuos com mastigacéo
bilateral alternada apresentaram um aumento significativo nos movimentos mandibulares
durante a execugao da fun¢do mastigatéria depois de realizada a disjun¢do maxilar
Conclusdes: Embora modifica¢des na mastigagdo ndo tenham sido significantes estatistica-
mente, as mesmas devem ser valorizadas clinicamente. Os resultados sinalizam uma con-
dicdo mais favoravel na execucdo da funcdo mastigatéria em respiradores orais, tratados
ortodonticamente, e que apresentavam mastigacao bilateral alternada antes da disjungao
do maxilar superior. (Rev Port Estomatol Med Dent Cir Maxilofac. 2017;58(2):118-125)
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Masticatory pattern of mouth breathers before and after the disjunction
of the upper jaw

ABSTRACT

Keywords:

Maxillary expansion
Mastication

Mouth breathing

Purpose: To assess the chewing type in mouth Breathers pre- and post-maxillary expansion.
Methods: Chewing patterns of 31 patients, ages from 7 up to 14 years, were evaluated with
the aid of video recording. The mastication type, jaw movements and chewing speed were
compared before and after maxillary expansion. Additionally, the findings before the ma-
xillary expansion and the data found after maxillary expansion between the different mas-
ticatory types were contrasted among themselves, separately. The nonparametric tests of
Wilcoxon and Mann Whitney were used, respectively.
Results: Before maxillary disjunction, 41.9% of the patients presented alternate bilateral
chewing and 58.1% displayed unilateral preferential (66.7% at right side). After maxillary
expansion, 64.15% showed alternate bilateral chewing, 19.4% unilateral preferential and
16.45% unilateral chronic type. Significant changes in the cycles, in the chewing speed, or
in the quantity of mandibular movements were not noticed while comparing the findings
obtained before with those obtained after maxillary expansion; however, there was a signi-
ficant decrease in jaw movements without rotating component when compared the alter-
nate bilateral and the unilateral preferential types. Individuals with alternating bilateral
chewing showed a distinguish increase in mandibular movements during the execution of
the masticatory function after the completion of rapid maxillary expansion.
Conclusions: Although maxillary expansion was not enough to cause significant changes in
masticatory function of mouth breathers, the results indicate a more favorable condition in
the execution of masticatory function in orthodontic treated mouth breathers who presen-
ted alternate bilateral mastication previously the upper jaw disjunction. (Rev Port Estomatol
Med Dent Cir Maxilofac. 2017;58(2):118-125)

© 2017 Sociedade Portuguesa de Estomatologia e Medicina Dentaria.

Published by SPEMD. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introducgao

A disjuncdo da maxila é um recurso ortoddntico relativa-
mente rapido e que atua no terco médio da face! promovendo
o aumento transversal da maxila. Os aparelhos mais utiliza-
dos sdo Hyrax e Haas.??

As forgas intensas aplicadas no parafuso expansor visam
a separacgao da sutura palatina mediana, posterior reparagao
6ssea e, consequentemente, o alargamento transversal dos
0ssos maxilares e aumento no perimetro do arco dentario.**

O grau de expansao maxilar varia e preconiza-se a so-
brecorrecao, pois a recidiva da inclinacdo dos dentes posteri-
ores, apds a contencao, é frequente.

A disjun¢@o maxilar (DM) estd indicada na constrigdo do
arco maxilar,2 em problemas crénicos de respiragao, falta gen-
eralizada de espaco com retencdo ou impactacdo dentdria e
mastigacio incorreta.”-83

A mastigacao é uma funcao estomatolégica importante,
que realizada de modo bilateral alternado da continuidade ao
crescimento e desenvolvimento craniofacial, iniciado pela
amamentacdo. Esta funcdo sofre influéncia da oclusdo dentéria,
da condigdo muscular e das caracteristicas do alimento.

Entre as alteracdes ortoddnticas que podem comprometer
a mastigacdo esta a atresia maxilar, que aumenta a profundi-

dade e diminui a largura do arco superior; altera a relagao
intermaxilar, o contacto oclusal e a respiracao.

Os pacientes com restri¢ao no fluxo aéreo nasal tendem a
permanecer com os labios entreabertos ou abertos,’ a lingua
e amandibula rebaixadas por longos periodos de tempo, o que
altera a pressdo intraoral e impossibilita a agdo expansora da
lingua sobre a maxila,’® disto resulta a diminuicéo do assoalho
nasal e atresia maxilar'? que reforca a respiracédo oral.

De acordo com a intensidade e frequéncia da respiracéo
oral,’? além do comprometimento estrutural, observam-se
mudangas no comportamento muscular da face e fungoes es-
tomatoldgicas,'? entre elas a mastigacao.

A associacdo da respiragao oral e atresia maxilar pode de-
terminar flacidez da musculatura orofacial; postura inadequa-
da da lingua, labios e mandibula; deterioracdo da for¢a masti-
gatoria; humedecimento reduzido do alimento, o que dificulta
a trituracdo, seja por ressecamento da boca, seja pela ingestao
de medicamentos que podem ocasionar a diminuicao da pro-
ducdo de saliva;'® preferéncia por alimentos pastosos’®. Alter-
a¢do no tipo mastigatorio, preferéncia por um dos lado da cav-
idade oral para a trituragdo dos alimentos;-'# modificacdo na
forma, duracéo e frequéncia dos ciclos mastigatérios, resul-
tante da diminuicdo da forca muscular e da modificagdo na
area de contacto oclusal’®-?! e ineficiéncia mastigatéria.t1:1°
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A DM pode amenizar a respiracdo oral e a atresia maxilar.??
Por isto esta pesquisa objetivou analisar a influéncia desta
terapéutica na mastigacdo, comparando resultados pré-dis-
juncdo maxilar (pré-DM) e pés-disjuncdo maxilar (p6és-DM).

O objetivo do estudo foi verificar se o padrdo mastigatério
de respiradores orais por rinite alérgica ndo se modifica apds
a disjun¢ao maxilar.

Materiais e métodos

Aprovada pelo Comité de Etica e Pesquisa da Universidade
Federal de Sao Paulo (UNIFESP) sob o nimero 1020/08, a
pesquisa acompanhou 31 pacientes do Centro do Respirador
Bucal da UNIFESP-EPM, sendo 12 do sexo feminino e 19 do
sexo masculino, de sete a 12 anos.

Os pacientes foram avaliados pela equipa multidisciplinar
do Centro do Respirador Bucal da UNIFESP-EPM. Foram inclui-
dos os que, submetidos a nasofibroscopia, ndo apresentavam
hipertrofia de tonsilas palatinas ou faringeas e nem de corne-
tos, e cujo prick-test teve resultado positivo. Além de respiracdo
oral por rinite alérgica, a atresia maxilar, a presenca de todos
os dentes em bom estado de conservacao, e a inexisténcia de
lesdes na mucosa oral ou perioral foram, também, critérios
para a selecdo da amostra. Os que aceitaram a participacao
realizaram a avaliagdo fonoaudioldgica completa: verificagdo
de aspetos das estruturas faciais, forca e mobilidade de labios,
lingua e bochechas, além da avalia¢do da respiragao, fala, de-
gluticdo e mastigacdo, porém para este estudo foram consid-
erados apenas os dados na avaliacdo da fungao mastigatéria.

Para a verificagdo da mastigagdo, os pacientes foram fil-
mados com uma camara de filmar digital Sony® Handcam
DCR-SR47 sobre tripé. A maquina foi posicionada a frente da
cadeira comum, mantendo em contacto os pés frontais do
tripé com os pés frontais da cadeira.

O rosto foi enquadrado exatamente na demarcagao estipu-
lada na tela de visualizac¢do, acomodando o ter¢co médio da face.

O paciente permaneceu sentado, com os pés apoiados, sem
apoio de cabecga, e foi orientado para evitar movimentagoes,
mantendo o olhar fixo na camara, procurando comer, masti-
gar, de forma habitual.

O alimento utilizado foi pdo francés, pois tem boa aceit-
acao e baixo custo. Foi comprado sempre no dia do teste e no
mesmo local. A quantidade de pdo, o suficiente para a ex-
ecucdo dos 50 segundos de filmagem.

Foi colocada uma etiqueta de papel, redonda, branca e au-
tocolante sob o mento do paciente.

A filmagem foi iniciada com o comando de voz autorizan-
do o paciente a comer e terminou aos 50 segundos.??

Cada paciente foi filmado em dois momentos:

- Pré-DM: antes da instalacdo do disjuntor maxilar.
- Pb6s-DM: sete a 15 dias apds a remocdo do disjuntor
maxilar e antes da instalagdo da aparatologia fixa.

Os filmes foram analisados, pela investigadora, utilizando
programa Sony Vegas Pro 10, observando um quadro a cada
trés milésimos de segundo. Os videos foram repetidos, quando
necessario, para uma anéalise segura sobre o posicionamento

do alimento (direita ou esquerda) na cavidade oral, a duragdo
e os tipos de movimentos mandibulares observados em cada
ciclo mastigatério.

A contagem dos ciclos em que o alimento esteve a direita
ou a esquerda na cavidade oral permitiu a classificacdo do tipo
mastigatorio:?*

- Mastigacdo bilateral alternada (BA) quando a quanti-
dade de ciclos mastigatérios no lado mais utilizado néo
ultrapassa 66% do total de ciclos;

— Unilateral preferencial (UP) quando a quantidade de
ciclos entre 66,1% e 95% do total e

- Unilateral crénico (UC) se acima de 95,1%.

Vertical Diagonal

Irregular

Ipsilateral

Rotatério

I - I

Figura 1. Tipos de movimentos mandibulares

Os movimentos mandibulares registados a cada ciclo mas-
tigatério foram classificados em (Figura 1):

- Rotatério: movimentos com componentes circulares na
abertura e/ou encerramento mandibular, constituindo
o formato de “gota”.?

- Vertical: movimento sem componente circular na aber-
tura e no fechamento mandibular e que ocorreu no sen-
tido vertical.

- Diagonal: movimento sem componente circular na aber-
tura e no fechamento mandibular e que ocorreu no sen-
tido diagonal.

- Ipsilateral: movimento com componentes circulares na
abertura e fechamento, incidindo no mesmo quadrante,
praticamente sobrepostos,

- Irregulares: movimentos diferentes dos descritos acima.

Na analise, os movimentos rotatérios foram considerados
separadamente dos outros movimentos, por serem mais im-
portantes para o desenvolvimento e crescimento facial.?

O inicio de cada ciclo mastigatério foi demarcado como
sendo o primeiro segundo de deslocamento mandibular no
sentido da abertura. O momento de término do ciclo corre-
sponde ao segundo imediatamente anterior ao deslocamento
mandibular no sentido de abertura. A diferenca destes dois
tempos possibilita calcular a duragdo de cada ciclo.

A duragao média dos ciclos pode ser calculada dividindo os 50
segundos de filmagem pelo nimero total de ciclos e a velocidade
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mastigatéria dividindo o nimero de ciclos pelo tempo de 50 se-
gundos, verificando quantos ciclos por segundo foram realizados.

Para a comparacao dos resultados obtidos antes com os
obtidos apds a disjuncdo maxilar foi utilizado o teste néo
paramétrico de Wilcoxon.

Para a comparacao dos achados, entre os diferentes tipos
mastigatorios, antes da disjunc¢do, bem como na comparagdo
entre os resultados apés a disjun¢@o maxilar, foi usado o teste
ndo paramétrico de Mann-Withney:.

Resultados

Inicialmente, foi realizada andlise global e comparacio entre
resultados obtidos no pré-DM e pés-DM.

No pré-DM, 13 (41,9%) os pacientes apresentaram masti-
gacao BA e 18 (58,1%) UP, sendo 12 (66,7%) no lado direito e seis
(33,3%) no lado esquerdo.

No pds-DM, 20 (64,5%) os pacientes apresentaram masti-
gacdo BA, seis (19,4%) UP e cinco (16,1%) UC. Dos com masti-
gacao UP, quatro (66,7%) tiveram preferéncia pelo lado direito
e dois (33,3%) pelo esquerdo, e dos cinco casos com mastigagao
UC, quatro (80,0%) o fizeram no lado direito e um (20,0%) no
esquerdo.

A comparacdo do tipo mastigatdrio entre os resultados na
pré e na pés-DM néo revelou diferencas estatisticamente sig-
nificativas (p=0,593) (Figura 2).

Quanto a modificagdo do padrdo mastigatério, no decurso
da disjun¢do maxilar, verificou-se que 17 pacientes (54,8%) nao
modificaram o seu tipo mastigatério com a terapéutica; oito
(25,8%) evoluiram de mastigagdo UP para BA; e seis (19,35%)
pioraram, pois cinco individuos com mastigacdo UP e um com
BA, antes da disjuncéo, passaram a mastigar cronicamente de
um lado, ou seja, acima de 95% dos ciclos mastigatérios num
lado da cavidade oral.

O numero de ciclos foi, em média, 47,45 no momento pré-
DM e 47,32 no p6s-DM.

A velocidade mastigatéria média foi de 0,95 ciclos/segundo
em ambos os momentos, revelando nao haver alteragado sig-
nificativa no numero de ciclos assim como na velocidade mas-
tigatéria no pré-DM para o pés-DM. Houve um aumento no
numero de ciclos em 17 (54,8%) individuos.

A verificagdo do tipo de movimento mandibular, a cada
ciclo mastigatério, no pré e pés-DM respetivamente revelou
que, em média, os movimentos verticais foram 3,42 e 2,90; os
diagonais 3,65 e 2,10; os rotatérios 33,68 e 34,97; os ipsilaterais
7,74 e 8,35; e os irregulares 1,81 e 2,06.

Foi verificado o nimero total de movimentos mandibu-
lares, de movimentos rotatérios, de outros movimentos (ver-
tical, diagonal, ipsilateral e irregular) e a percentagem de mov-
imentos rotatérios, em relacdo ao numero geral de
movimentos. Nao apresentaram modificagao significativa do
momento pré para o p6s-DM (Tabela 1).

Foram feitas trés tipos de andlises relacionando os tipos
mastigatérios BA e UP:

p=0,593 - - . . R
100% - Anadlise a) Analise comparativa dos tipos de mastigagao
90% BA e UP entre os momentos pré e pés-DM
80% - Analise b) Comparacdo dos resultados obtidos na analise,
70% nos tipos de mastigacdo BA e UP, pré-DM.
60% - Analise c) Comparacao dos resultados obtidos na anélise,
50% nos tipos de mastigagdo BA e UP, pds-DM.
40%
30% Na comparacao dos resultados relacionados com o nime-
20% . s . e .
ro total de ciclos mastigatérios, velocidade mastigatoéria,
10% 16,1% . . . .
0% numero total de movimentos mandibulares, quantidade de
Pré-DM Pés-DM movimentos rotatérios, ipsilaterais e diagonais, verticais, e
Unilateral crénico (UC) M Unilateral preferencial (UP) M Bilateral alternada (BA) Percentagem de movimentos rotatérios na amostra total de

Figura 2. Distribuicao de pacientes de acordo com o tipo
mastigatério pré- e pés- DM.

movimentos mandibulares, entre os momentos pré e pés-DM
nao foram encontradas diferencas significativas do ponto de
vista estatistico.

Tabela 1. Numero total de movimentos mandibulares, de movimentos rotatdrios, de outros movimentos (vertical, diagonal,

ipsilateral e irregular) e a percentagem de rotatdrios, em relagao ao nimero geral de movimentos.

Variavel Momento n Média dp Mediana Minimo Maximo p*
Total de Pré 31 33,68 10,50 34,00 13 57 0474
Rotatérios Pés 31 34,97 9,96 36,00 19 52 !
Outros Pré 31 17,68 8,92 16,00 6 51 0.346
movimentos Pés 31 15,42 7,60 15,00 4 37 !
Total de Pré 31 51,35 12,45 52,00 25 84 0.869
movimentos Pés 31 50,39 10,06 49,00 27 71 !

% de Pré 31 65,58 13,05 66,67 37,25 88,89 0.256
rotatérios Pés 31 69,41 13,41 68,97 40,32 91,11 g

(*) nivel descritivo de probabilidade do teste ndo-paramétrico de Wilcoxon
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Tabela 2. Numero de ciclos irregulares segundo o momento e o grupo de mastigagao.

Grupo Momento n Média dp Mediana Minimo Maximo p
. Pré 18 1,78 2,21 1,00 0,00 8,00
Preferencial Pés 18 1,39 1,04 1,00 0,00 3,00 0,556
. Pré 13 1,85 2,23 1,00 0,00 8,00
Bilateral P6s 13 3,00 2,24 3,00 0,00 8,00 0,043

(")nivel descritivo de probabilidade do teste ndo-paramétrico de Wilcoxon

Tabela 3. Numero de ciclos de outros movimentos (média, desvio-padrao, mediana, minimo e maximo) segundo o

momento e o tipo mastigatorio.

Grupo Momento n Média dp Mediana Minimo Maximo P
. Pré 18 17,28 9,87 16,50 6,00 51,00
Preferencial Pos 18 12.72 6,13 12,50 4,00 26,00 0,043
. Pré 13 18,23 7,77 16,00 9,00 32,00
Bilateral Pés 13 19,15 8,07 19,00 5,00 37,00 0,460

(*)nivel descritivo de probabilidade do teste ndo-paramétrico de Wilcoxon

Tabela 4. Total de movimentos segundo o momento e o tipo de mastigagao.

Grupo Momento n Média dp Mediana Minimo Maximo P
. Pré 18 49,50 13,54 46,50 25,00 84,00
Preferencial Pos 18 46,22 9,79 47,50 27,00 61,00 0,344
. Pré 13 54,15 10,65 56,00 32,00 74,00
Bilateral Pés 13 56,15 7,43 55,00 47,00 71,00 0,327

(*)nivel descritivo de probabilidade do teste ndo-paramétrico de Wilcoxon

Tabela 5. Numero de ciclos verticais segundo o momento e o tipo de mastigagio.

*

Grupo Momento n Média dp Mediana Minimo Maximo P
. Pré 18 2,94 3,44 2,50 0,00 13,00
Preferencial Pos 18 1,67 1,53 2,00 0,00 5,00 0,183
. Pré 13 4,08 5,47 4,00 0,00 20,00
Bilateral Pés 13 4,62 3,36 4,00 0,00 11,00 0,574

(*)nivel descritivo de probabilidade do teste ndo-paramétrico de Wilcoxon

Ainda entre os momentos pré e pés-DM, observou-se um
aumento estatisticamente significativo nos movimentos man-
dibulares irregulares no tipo BA (Tabela 2) e quanto ao nime-
ro total de outros movimentos um decréscimo significativo no
tipo UP (Tabela 3).

Quando comparadas as mesmas grandezas: nimero total de
ciclos mastigatérios, velocidade mastigatdria, nimero total de
movimentos mandibulares, quantidade de movimentos rotatori-
os, ipsilaterais e diagonais, verticais, e percentagem de movimen-
tos rotatérios na amostra total de movimentos mandibulares,
nos tipos mastigatérios BA e UP antes da disjun¢do maxilar, ndo
foram encontradas diferencas estatisticamente significativas. O
mesmo aconteceu quando comparados os resultados obtidos nos
tipos mastigatérios apés a disjuncdo maxilar.

O tipo BA apresentou, no momento pés-DM, um aumento
nas quantidades de movimentos mandibulares (p=0,005) — (Ta-
bela 4), no nimero de movimentos verticais (p-0,042) — (Tabe-

la 5), irregulares (p=0,018) — (Tabela 2) e no numero total de
outros movimentos (p=0,028) — (Tabela 3).

Discussao

Em geral, espera-se que os pacientes respiradores orais com
atresia maxilar apresentem alteracdes na funcdo masti-
gatoria, pois o enfraquecimento dos musculos mastigatérios,
o ressecamento da cavidade oral, a necessidade de usar a
boca para respirar, desequilibrio na dimensao vertical e a di-
minuicdo na area de contacto oclusal?®?! afetam a masti-
gacdo e geram adaptacoes.

Sabendo que a disjunc¢do maxilar possibilita ganho na di-
mensé&o transversal da maxila, melhoria da respiragao?-3*e
modifica a relacdo intermaxilar esperava-se uma modificacao
no desempenho mastigatério significativa.
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No entanto, o nosso estudo revelou que, mesmo com as
duas narinas funcionantes no momento de avaliacdo, metade
dos pacientes apresentou, no pré-DM, mastigacdo bilateral
alternada. Esta é condicdo sinequanon para o equilibrio da
oclusao, das articulagoes temporomandibulares, crescimento
e desenvolvimento craniofacial.®

Verificou-se também que metade dos pacientes manti-
veram o tipo mastigatério no pés-DM e que apenas 25,8% apre-
sentaram melhoria, ao evoluir para o modo bilateral alternado
e que 19,4% obtiveram pioria com a disjun¢ao maxilar, masti-
gando cronicamente.

N3ao foi verificado incremento no nimero, nem na velo-
cidade dos ciclos e, quanto aos movimentos mandibulares,
verificou-se um aumento estatisticamente significativo nos
movimentos diagonais, que podem ser precursores dos mo-
vimentos rotatdrios e sugerir que a fungéo estd em desenvol-
vimento.

Embora o aumento de rotatérios nédo tenha sido significa-
tivo, o aumento observado deve ser clinicamente considerado,
pois a lateraliza¢do mandibular propicia maior area oclusal no
golpe mastigatorio e por isso pode facilitar a trituragdo e mel-
horar a eficiéncia mastigatéria.3®

Semelhante ao estudo® que comparou os tipos de masti-
gacdo BA e UP, nos momentos pré e pés-DM, nao verificimos
diferenca significativa no nimero, na velocidade dos ciclos
mastigatérios e nem no tipo de movimento mandibular.

O estudo anterior® verificou nas maloclusées menor mov-
imentacdo mandibular durante a mastigacdo do que em in-
dividuos com oclusdo normal ou tratados ortodonticamente.
O nosso estudo revelou que apds o tratamento, os individuos
que realizavam mastigacdo BA no pré-DM, tiveram o niimero
de movimentos verticais, irregulares e totais aumentados. Isto
é um aspeto favoravel, pois a melhoria na movimentagdo man-
dibular pode contribuir para a eficiéncia na trituragéo e, asso-
ciada a mobilidade da lingua, para a limpeza da cavidade
oral,*® lateralizac&o e organizacdo do bolo alimentar.*

Os nossos resultados podem ser explicados pelo facto de
a mastigacdo ser uma func¢do complexa e individual, influ-
enciada pela morfologia e condicdes de satide das estruturas
orofaciais, oclusdo dentdria,’®?° articulagdo temporoman-
dibular, salivacdo, area de contacto oclusal, sensibilidade
intraoral, capacidade funcional muscular e postura cervi-
cal*l**3 que modificam de acordo com o desenvolvimento do
individuo.#4>

Além disso, o outro estudo?® refere uma mudanga no com-
portamento muscular durante a DM que retorna ao nivel ob-
servado inicialmente, antes do término da intervencéo or-
todontica, ou seja, o recurso da disjun¢do maxilar ndo é capaz
de promover modificagoes na musculatura e manté-las.

Também foi verificado noutra pesquisa que mesmo favore-
cendo a respiragao nasal, 53,9% dos pacientes continuaram a
respirar pela boca apés a DM, o que pode reforcar a ma-
nutencdo de posturas de cabeca e de mandibula alteradas e o
rebaixamento do ténus nos musculos da face, entre eles os
mastigatorios.*”

Na literatura hé relatos de que a duracgédo dos ciclos di-
minuiram com a DM, facto ndo observado por nés, e que os
padroes observados quanto a amplitude do movimento man-
dibular e o sentido dos movimentos mandibulares, nos ciclos

mastigatérios, nao se modificaram, o que corrobora os nos-
sos resultados ao ndo se observar mudangas significativas
na mastigacdo no padrdo apresentado antes da terapéutica
ortodontica.*®

Em busca de uma explicacdo para todas estas constatacoes,
autores referem ser a neuroplasticidade o motivo para a forte
resisténcia a mudanca dos padroes registrados no sistema
nervoso central.*

A neuroplasticidade garante a aquisicao de novas habili-
dades motoras orofaciais, porém, apesar de a DM contribuir
para o ganho na dimensao transversal da maxila, melhoria na
relacdo intermaxilar, modificagdo na area de contacto oclusal
e melhoria na respirag¢éo, como referido por varios autores?6-34,
por ser um tratamento relativamente répido, pode nio ofere-
cer retroalimentacdo sensorial suficiente para modificar de
forma significativa a fungdo mastigatéria.

A mastigagdo, assim como a respiragao, a degluticao e a
succdo, é comandada por areas centrais que determinam o
ritmo da movimentagdo orofacial e o nivel de apertamento
dentério a cada golpe mastigatdrio.

As dreas corticais, o gerador central de padrao (CPG) rit-
mico e a retroalimentacd@o sensorial provenientes do peri-
odonto, da articulagdo temporomandibular, musculos man-
dibulares, lingua e mucosa oral, determinam a execugao da
funcdo mastigatoéria.>0>1

A manutencéo no tipo mastigatério, ao comparar os mo-
mentos pré e p6s-DM, leva-nos a crer que, por se tratar de
individuos que comummente respiram pela boca, com pro-
priocecdo oral rebaixada,*>>* com for¢ca muscular facial di-
minuida e pelo facto da DM ser um procedimento rapido (4
a 6 meses) com variacdo na intensidade de modificacdes na
oclusao, as informacoes sensoriais provenientes da cavidade
oral foram insuficientes para modificar o padrdo masti-
gatério estabelecido, durante o desenvolvimento do in-
dividuo, no CPG.

A dificuldade em perceber as modifica¢des intraorais oca-
sionadas pelo tratamento pode dificultar o estabelecimento
de um novo controlo neuromuscular,> o que justifica a per-
sisténcia das caracteristicas mastigatérias. A literatura®® ref-
ere que a lingua é o 6rgdo que desempenha um importante
papel na ativacdo cortical a partir das sensagdes tateis capta-
das pela mesma.

A melhoria clinica de RO com mastigacdo do tipo BA em
relagdo ao nimero de movimentos mandibulares deve ser con-
siderada significativa, pois favorece a manutencdo da al-
ternancia de lados na mastigacao, possibilita o0 aumento de
movimentos rotatérios, melhora a limpeza da cavidade oral e
melhora a eficiéncia mastigatéria.

Acredita-se que os resultados deste estudo podem con-
tribuir, para a reabilita¢do ortodontica e funcional destes in-
dividuos, ao sinalizar que a disjuncdo maxilar pode ndo ser
recurso suficiente para modificar o padrao funcional e que os
pacientes podem beneficiar com a estimulacdo da pro-
priocecao oral, do ritmo mastigatério e da alternancia de lados
na trituracdo dos alimentos, durante o tratamento ortodonti-
co. A promogao de maior retroalimentacdo sensorial, em ter-
apéutica na motricidade orofacial, pode evitar a manutencao
de um padrao funcional incorreto e recidiva de alteracoes
ortodonticas.
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Conclusao

Os respiradores orais por rinite alérgica, com atresia maxilar
tratados com disjunc¢ao do maxilar superior, ndo modificam o
seu padrdo mastigatério e necessitam de intervencdo de um
terapeuta da fala em motricidade orofacial.

Responsabilidades éticas

Protecdo de pessoas e animais. Os autores declaram que os
procedimentos seguidos estavam de acordo com os regula-
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Mundial (Declaracdo de Helsinquia).

Confidencialidade dos dados. Os autores declaram ter seguido
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Direito a privacidade e consentimento escrito. Os autores
declaram ter recebido consentimento escrito dos pacientes e/ ou
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Adenomatoid odontogenic tumor (AOT) is a rare odontogenic tumor with limited growth
and usually associated with an unerupted permanent tooth. It is a benign lesion, with a low
rate of recurrence after surgical treatment. This is a case report of an 11-year-old female
with an asymptomatic tumor growth on the maxilla and palatal displacement of the later-
alincisor. A unilocular lesion surrounding the coronal impacted right upper canine and the
displacement of premolars were observed radiographically. After incisional biopsy, the tu-
mor was diagnosed as AOT. The enucleation of the lesion and the removal of the impacted
canine was performed. Four months later, the patient had not shown any signs of recurrence
and was referred for orthodontic treatment. New surgical procedure was performed to re-
move the gums that covered the premolars to promote their eruption. Five years later, the
premolars are in position in the dental arch and there are no signs of recurrence of the lesion.
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O tumor odontogénico adenomatdide (TOA) é um tumor raro com crescimento limitado e
geralmente associado a um dente permanente néo erupcionado. £ uma leséo benigna, com
baixa taxa de recorréncia apds tratamento cirdrgico. Relato de caso de uma menina de 11
anos de idade com crescimento tumoral assintomético na maxila e deslocamento palatino
do incisivo lateral. Radiograficamente, foi observada uma lesao unilocular em torno da coroa
do canino superior direito impactado e deslocamento dos pré-molares. Apés a bidépsia inci-
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sional, o tumor foi diagnosticado como TOA. A enucleacao da lesdo e do canino impactado
foi realizada. Quatro meses depois, o paciente nao apresentou sinais de recorréncia e foi

encaminhado para tratamento ortodéntico. Um novo procedimento cirtrgico foi realizado

para remover a gengiva que cobria os pré-molares para promover sua erupgdo. Apds cinco

anos, os pré-molares encontram-se em posi¢do no arco dentdrio e ndo existem sinais de
recorréncia da lesdo. (Rev Port Estomatol Med Dent Cir Maxilofac. 2017;58(2):126-131)

© 2017 Sociedade Portuguesa de Estomatologia e Medicina Dentaria.

Publicado por SPEMD. Este é um artigo Open Access sob uma licenga CC BY-NC-ND

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Odontogenic tumors and hamartomas are included in a wide
variety of rare lesions that originate from odontogenic tissues
and are present at variables levels of differentiation. The de-
termination of its exact nature (i.e., hamartoma or neoplasm)
is difficult and often inconclusive, which makes the nomen-
clature for these types of lesions difficult.?

The Adenomatoid odontogenic tumor (AOT) was first report-
ed in 1907, called the pseudo-adenoameloblastoma.? Different
nomeclatures have also been used to describe this tumor: ade-
noameloblastic and ameloblastic adenomatoid tumor. The term
Adenomatoid odontogenic tumor, adopted by the World Health
Organization classification of odontogenic tumors in 1971, is still
the most accepted and currently used nomenclature.>#

AOT is a rare and non-aggressive epithelial odontogenic
tumor that occurs in intraosseous and peripheral forms. The
intraosseous variants are the most frequent and include fol-
licular and extrafollicular types. Radiographically, the central
lesions (intraosseous) appear as a unilocular and radiolucent
area, which is well-defined and often associated with an im-
pacted tooth. Two-thirds of intraosseous cases present radi-
opacity within them.”

This type of lesion corresponds to 2% to 7% of all odonto-
genic tumors, usually affecting young patients, mostly during
their second and third decades of life. Women are affected
more often than men (a ratio of 1.9:1.0), and the lesions tend
to occur in the anterior maxilla region.*®

The aim of this study was to report the surgical manage-
ment of an AOT, show the results from the five years of follow-
-up, and discuss clinical and radiographic aspects with the
current literature.

Case report

An 11-year-old female patient was referred to the Oral and
Maxillofacial Surgery service of the School of Dentistry of the
Federal University of Minas Gerais (UFMG), Belo Horizonte,
Brazil, presenting a 5-6-month history of asymptomatic tu-
mor growth on the right side of the maxilla. There was no
history of trauma and the lesion had progressively increased
in size in recent months.

Clinical examination revealed swelling with ill-defined
margins, with normal overlying mucosa, which was firm on

palpation. The buccal cortical plate of the right maxilla was
expanded from the central incisor to the first molar and palatal
displacement of lateral incisor on the same side (Figure 1). Fa-
cial asymmetry was not observed upon extra oral examination.

The panoramic radiography showed a well-defined, uni-
locular radiolucency in the maxilla associated with the
unerupted right upper canine, with no evidence of calcifica-
tions or root resorptions. It also showed the displacement of
first and second premolars on the same side and a delay in its
eruption process (Figure 2). Radiographic and clinical findings
were compatible with the diagnosis of dentigerous cyst, AOT,
and unicystic ameloblastoma.

Fine needle aspiration was negative and an incisional bi-
opsy was performed. Histological examination revealed cuboi-
dal or spindle-shaped epithelial cells forming aggregates or
typical rosette-like structures with minimal connective tissue,
and cuboidal or low columnar cells forming glandular duct-
-like structures, confirming the diagnosis of an AOT (Figure 3).

After confirming the diagnosis, the enucleation of the lesion
was performed under local anesthesia, together with the re-
moval of the impacted canine and deciduous molars (Figure 4).
The final diagnosis of an intraosseus follicular variant of AOT
was reconfirmed after the specimen had been microscopically
examined.

Figure 1. Clinical image showing right anterior
maxillary swelling with the expansion of the buccal
cortical plate, palatal displacement of the lateral incisor,
and the absence of upper right canines and premolars.
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Figure 2. Panoramic radiography shows the unilocular
lesion surrounding the coronal impacted right upper canine
beyond the amelocemental junction and the displacement
of the first and second premolars on the same side.

A=, AT
Figure 3. A: Higher power (x100) histology shows a
hematoxylin and eosin stained section with a closer
look at the spindle shaped epithelial cells arranged

in whorls and strands. B: A duct-like structure lined
by one layer of cuboidal epithelial cells.

. ," A.‘.’ . - \
Figure 4. A: Enucleation of the lesion and associated
impacted canine. B: Gross-examination of the specimen
showed a single, well-encapsulated soft tissue. C:
Immediate postoperative photography.

Four months later, the patient showed no signs of recur-
rence and was referred for orthodontic treatment. A new sur-
gical procedure was performed to remove the gums that cov-
ered the premolars and promote their eruption.

The patient underwent follow-up and, five years after sur-
gery, has shown no signs of recurrence (Figures 5 and 6).

Discussion

AOQT is a rare, hamartomatous, epithelial lesion of odontogen-
ic origin.*® It’s one of the most controversial lesions, due to its

Figure 5. Five-year clinical postoperative follow-up
showed no signs of recurrence.

Figure 6. Five-year postoperative panoramic radiography
shows normal healing and no signs of recurrence.

histopathological characteristics and similarity to ameloblas-
toma, thus previously receiving the name of pseudo-
-adenomeloblastoma.? When compared to ameloblastomas,
the most common odontogenic tumor, AOT is a nonaggres-
sive tumor, encapsulated with limited growth and no tenden-
cy of recurrence. It is usually associated with an unerupted
permanent tooth. Radiographically, in most cases, AOT shows
a unilocular radiolucency with well-defined borders and may
contain numerous dispersed radiopaque foci.*” Except for the
absence of calcifications in the lesion, the present case pre-
sents the classic characteristics of the lesion.

Neoplastic or hamartous lesions can develop at any stage
of a complex process called odontogenesis.? In relation to the
theory about the origin and pathogenesis of AOT, it seems that
this tumor is derived from the odontogenic epithelium of the
dental lamina complex or its cellular remnants situated in the
gubernacular cord.’

The gubernacular cord is a fibrous innerved, vascularized,
and lymphatic channel with epithelial cells or cell clusters
from the fragmented dental lamina running in a bony channel
called the gubernacular canal, which connects the pericoronal
follicular tissue of the permanent tooth to the alveolar crest
and the palatal gingiva of the deciduous tooth. Some authors
conclude that dental lamina in the gubernacular cord of the
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developing permanent anterior teeth, such as incisors, ca-
nines, or premolars, seems to be an embryonic source of more
than 96% of AOT.>10

A critical review of all case reports of AOT described in the
literature between the years of 2012 and 2017 was performed
and 56 references were found. However, due to lack of data, 48
cases were included in the analysis.

This type of lesion occurs mainly in the second decade of
life, and is rare in patients over 30 years of age.!>1? All lesions
occurred in the second and third decades of life, except for two
cases’™*® one that affected a 10-year-old*® and 50-year-old
male patient.”® Women are more commonly affected than
men, at a ratio of 2:1.1%12 Of all the cases evaluated, 61.9% oc-
curred in female patients,!3-3446-48 The present report shows a
case of AOT in an 11-year-old female patient.

This lesion is commonly located in the anterior maxilla
and rarely in the mandible. It usually surrounds the crown of
unerupted teeth, and 60% of the cases are associated with an
impacted canine®! as was illustrated in this report. Of all the
cases evaluated, only 35.7% affected mandible. 13.15-17,21,30,34,35,43-
45,48,49,52,53 One of these cases presented the peripheral variant
of the lesion de peripheral type,> and another was associated
with a deciduous teeth.*

The structure of the cyst, its insertion around the whole
tooth, not only in the amelocemental junction of an unerupt-
ed element, and the size of the buccal cortical expansion were
not so typical of a dentigerous cyst. However, there are case
reports in dental literature of AOT arising in association with
other lesions (Table 1); therefore, it requires an indispensable
meticulous histopathological evaluation.>*>>

The management of this tumor should be surgical. Enucle-
ation of the lesion and removal of the impacted tooth and
simple curettage is recommended, although there is a report
of the preservation of the associated tooth, together with sur-
gical and orthodontic treatment.?? Of the cases reviewed, one
was treated with marsupialization with subsequent® enucle-

ation and in another there was preservation of the associated
tooth 15. The prognosis is excellent and the recurrence rate is
0.2%.%°

Conclusion

The treatment of choice for ATO is its surgical removal by
enucleation and removal of the associated tooth when pres-
ent. Despite a good prognosis and a low risk of recurrence, a
clinical and radiographic follow-up of patients should be per-
formed. In addition, the patient should receive multidiscipli-
nary treatment from various dental specialties in the rehabil-
itation of the space caused by the lost tooth.
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Table 1. Cases of Adenomatoid Odontogenic Tumor (AOT) associated with other lesion

Authors, Year Site Treatment Other Lesion Associated
Sathyanarayana et al,, 201713 Anterior mandible Excision Unicystic Ameloblastoma
Naidu et al., 2016 (2 cases)*® Anterior maxilla Not Related Cemento-ossifying fibroma

Majumdar et al., 2015%° and Anterior maxilla

Manjunatha et al., 2015%°
Rezvani et al., 201537 Anterior maxilla

Acharya et al., 2014%° Anterior maxilla

Shephard et al., 201442 Anterior maxilla

Enucleation, tooth removed

Enucleation

Marsupialization, enucleation and
tooth removed

Enucleation, tooth removed and after

Dentigerous cyst

CEOT and focal cemento-osseous dysplasia

Dentigerous cyst

Keratocystic odontogenic

histological examination peripheral

ostectomy.

Yamazaki et al., 2014%8 Posterior of mandible

Prakash et al., 201234 Anterior of mandible

Singh et al., 20124’ Anterior maxilla

Enucleation
Enucleation, tooth removed

Enucleation, tooth removed

Ameloblastoma (true hybrid neoplasm)
Central ossifying fibroma

Dentigerous cyst

CEOT:Calcifying epithelial odontogenic tumor
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Nos resumos de trabalhos de revisdo sistemadticas e comu-
nicagdes curtas deverd ser apresentado o objetivo do trabalho, a
metodologia seguida e uma pequena descrigao do principal topi-
co abordado.

6. Palavras-chave/Keywords

Palavras-chave (3 a 10) que permitam a indexacao do artigo,
de acordo com a terminologia usada no Indice Médico “Medical
Subject Headings” (https://www.ncbi.nlm.nih.gov/mesh) as quais
deverdo ser submetidas em portugués e inglés.

7. Documento com o Corpo do Artigo

7.1. Apresentacgao:

Neste documento néo devera ser incluida qualquer referén-
cia a identidade dos autores para que a mesma nio seja reve-
lada durante o processo de avaliac¢do. Todo o trabalho, incluindo
o corpo do artigo, referéncias, legendas das figuras e tabelas com
legendas, deverd ser formatado com espagcamento duplo, tama-
nho de letra Arial 12 justificado. Todas as paginas devem ser nu-
meradas consecutivamente a partir do nimero 1. As margens
deverdo ser de 2,5 cm em todo o documento. Deverdo ser inseri-
das quebras de pagina entre cada secgao.

7.2. Corpo do artigo de acordo com o tipo de trabalho:

a) Artigos de investigacdo — O texto nao devera exceder as
2250 palavras, excluindo referéncias, legendas e tabelas. Devera
ser organizado em introducao, materiais e métodos, resultados,
discuss@o e conclusoes.

Introducao - Explicacdo do problema. Pequeno resumo da
literatura considerada relevante. Identificacdo de falhas e ten-
déncias dos estudos disponiveis. No final deste capitulo devera
constar uma clara descri¢ao do objetivo do trabalho e a apresen-
tacdo da(s) hipdtese(s) a testar.

Materiais e métodos — Curto resumo do desenho experimen-
tal. Completa descrigao dos materiais utilizados (nome comercial,
fabricante, cidade, pais, lote e validade). Explicacao detalhada do
que foi e como foi avaliado no presente trabalho, descrevendo as
variaveis estudadas, o método utilizado para a constituicdo da



amostra, o tamanho da amostra, o grupo controlo utilizado, o
método de calibracao dos examinadores e o equipamento utili-
zado nas medicdes. Os testes utilizados na analise estatistica e o
nivel de significancia estatistica fixado deverao ser mencionados
no fim desta seccao.

Resultados - Descricao dos resultados de forma clara e con-
cisa, pela mesma ordem em que os testes foram descritos na
seccdo anterior. No texto, nas tabelas e nos graficos apresentados
nao devera haver repeticao dos dados. Os resultados que se mos-
trarem estatisticamente significativos deverdo ser acompanha-
dos pelo valor de probabilidade respetivo (p).

Discussao — Discusséao dos resultados obtidos, relacionando-os
com as hipoéteses anteriormente apresentadas e com a literatura
disponivel mais relevante. As limitacdes do trabalho deverao ser
identificadas. Poderao ser sugeridas &reas alvo de futuros estudos.

Conclusoes - Listar de forma concisa as principais conclusoes
a retirar do estudo. As conclusdes deverdo ser condizentes com
0s objetivos e suportadas pelos resultados.

b) Artigos com casos clinicos — O texto ndo devera exceder
as 1750 palavras, excluindo referéncias, legendas e tabelas. Intro-
ducéo — Realizar uma breve revisao da literatura relevante para
o problema encontrado. Incluir referéncias aos varios métodos de
tratamento existentes.

Caso clinico - Descrigao do paciente (idade, sexo, etc), da pa-
tologia encontrada e de possiveis antecedentes médicos ou den-
tarios. Descricdo dos diversos métodos de tratamento existentes.
O método de tratamento utilizado devera ser justificado e deta-
lhadamente descrito. Apresentar os resultados do tratamento e
o tempo de follow-up.

Discussédo e Conclusdes — Comentérios as vantagens e des-
vantagens apresentada pelo método de tratamento seguido. Apre-
sentar contra-indicagoes, caso existam. O texto desta seccdo nao
devera ser uma mera repeticdo das seccoes anteriores.

c) Artigos de revisdo — A Revista Portuguesa de Estomatolo-
gia, Medicina Dentéria e Cirurgia Maxilofacial publica artigos de
revisdo que tenham sido solicitados pelos editores. No entanto,
em situagdes excecionais os artigos néo solicitados que forem
enviados, poderao ser considerados. O texto ndo devera exceder
5000 palavras, excluindo referéncias, legendas e tabelas (méaximo
de 5). Neste tipo de artigos devera ser apresentado a metodologia
seguida e um registo preciso e completo da literatura, organizado
por tépicos. O texto deverd ser dividido por secgdes com titulos
e subtitulos que ajudem numa mais simples compreensao do
artigo.

d) Comunicagbes breves — As descricdes de novas técnicas
poderao conduzir a publicagdes curtas, devendo ser organizadas
com uma pequena introducao seguida da descrigao da técnica.
O texto nao devera exceder as 1000 palavras, excluindo referén-
cias, legendas e tabelas. Estudos piloto com metodologias inova-
doras também poderao conduzir a publicagoes curtas. Neste caso,
deverdo ser organizadas em introducdo, métodos, resultados e
discussdo. As comunicacoes breves deverao ter um maximo de
15 referéncias.

7.3. Bibliografia:

As referéncias bibliogréaficas no texto, tabelas e legendas terdo
que ser identificadas por nimeros arabes colocados entre parén-
tesis e sobrescritos. A numeracdo deverd corresponder a uma
ordenacao bibliogréafica por ordem de citagdo no texto. Todas as
referéncias citadas no texto deverdo constar da lista de referén-
cias. Na lista de referéncias bibliograficas apenas deverdo cons-
tar os artigos citados no texto e tabelas. A referéncia a resumos/
abstracts, a sites da Internet ou a qualquer outro tipo de material
ndo publicado deveré ser evitada. A formatagao das referéncias
deverd estar de acordo com as “Normas para a apresentacédo de
manuscritos a publicar em Revistas Biomédicas” do International
Committee of Medical Journal Editors (Vancouver Group) (http://www.nlm.
nih.gov/bsd/uniform_requirements.html). Os titulos das publicacoes
deverao ser abreviados de acordo com o tratamento dado no In-
dex Médicus (http://www2.bg.am.poznan.pl/czasopisma/medi-
cus.php?lang=eng).

Exemplo do formato a seguir na referéncia a artigos publicados em
revistas: Chersoni S, Suppa P, Breschi L, Ferrari M, Tay FR, Pashley
DH, et al. Water movement in the hybrid layer after different dentin
treatments. Dent Mater. 2004;20:796-803.

Exemplo do formato a sequir na referéncia a capitulos de livros:
Marshall SJ. Dental amalgam — Structures and properties. In: Anu-
savice KJ editor. Phillips” Science of Dental Materials. 10th ed. Phila-
delphia: WB Saunders Company, 1996. p. 361-85.

7.4. Tabelas:

Todas as tabelas deverao ser referidas no texto. Deverao ser
apresentadas apos a lista de referéncias bibliograficas, uma por
pagina, e formatadas a 2 espagos. Deverdo ser numeradas com
algarismos arabes, por ordem de citacdo no texto, e acompanha-
das da respetiva legenda. A tabela deve ser tanto quanto possivel
explicativa por si s, sem recurso ao texto do artigo.

7.5.Legendas das figuras:

As legendas das figuras deverdo ser apresentadas na ultima
pagina do documento com o corpo do artigo. Deverdo ser autoex-
plicativas e estar numeradas com numeragao igual a respetiva fi-
gura. Quando forem utilizados simbolos, setas, numeros ou letras
para identificar partes de uma figura, estes deverdo ser identifica-
dos e explicados claramente na legenda. Devera ser identificada a
escala interna e método de coloracdo nas fotomicrografias.

8. Figuras

Nao coloque as figuras no documento com o corpo do artigo.
Todas as figuras deverdo ser fornecidas em ficheiros independen-
tes com o tamanho 8 cm x 6 cm, no formato em JPEG ou TIFF a
300 dpi.

Todas as figuras deverdo ser citadas no texto e ser numeradas
consecutivamente de acordo com a ordem de citacdo. Caso este-
jam presentes, as letras, nimeros e simbolos, deverdo ser claros,
proporcionais entre si e de tamanho suficiente para serem legiveis.

Se uma figura ja tiver sido publicada anteriormente, devera
seridentificada a fonte original e incluida nas referéncias biblio-
gréficas. Para cumprir os regulamentos que regem os direitos
dos autores, a reproducdo de imagens, figuras ou gréficos de
outras publicacées deveri ter autorizagdo prévia dos detento-
res dos direitos, autor/editor. A referida autorizacdo devera ser
incluida no processo de submissao. A permissao é exigida inde-
pendentemente do seu detentor, exceto para documentos de
dominio publico.

9. Agradecimentos

Deverdo ser expressos a pessoas e/ou a Institui¢des que te-
nham permitido a efetivac@o ou prestado contribuicdo para o
trabalho. Nos artigos de investigacdo deverdo constar as fontes
de financiamento caso as haja. Os agradecimentos deverdo ser
submetidos como um ficheiro independente para que a entida-
de dos autores ndo seja reveladas durante o processo de ava-
liacdo do artigo.

10. Ficheiros anexos

Todo o material para publicagdo que seja muito extenso, par-
ticularmente tabelas ou ferramentas para recuperacao de dados,
podera, em certos casos e apds consideracdo, ser colocado na
internet para consulta por parte dos interessados sendo designa-
do por material suplementar.

OBRIGAGOES DO AUTOR

Responsabilidades éticas

Protegdo de individuos humanos e animais. Quando se descrevem
experiéncias que foram realizadas em seres humanos, tera que ser
mencionado que os procedimentos seguidos estdo em conformida-
de com as diretrizes éticas do comité responsavel pela investigagcao
humana (institucional ou regional) e em conformidade com a Asso-
ciagao Médica Mundial e a Declaragao de Helsinquia, disponivel em



http://www.wma.net/en/30publications/10policies/b3/. Quando sdo
descritas experiéncias em animais, deve mencionar se as regras de
uma instituicdo ou de um conselho internacional de investigacdo
ou uma lei de regulamentacao nacional sobre o cuidado e uso de
animais de laboratério foram seguidas.

Confidencialidade Os autores s&o responsaveis por seguir os proto-
colos estabelecidos pelos respetivos centros de satide para aceder a
dados de episédios clinicos de forma a escrever este tipo de publi-
cagao para fins de investigacdo / divulgacdo para a comunidade, e
portanto, devem declarar que cumpriram esse requisito. O autor é
obrigado a garantir que o requerimento para informar todos os pa-
cientes envolvidos no estudo foi cumprido e que esta em posse do
documento assinado por eles apds terem recebido informacéo su-
ficiente, e ap6s terem obtido o seu consentimento por escrito para par-
ticipar no estudo. Os autores devem mencionar, em “Métodos” que
os procedimentos usados em pacientes e controles foram realizados
depois de obtido o modelo de consentimento assinado.

Privacidade. O autor também é responsével por assegurar o direito
a privacidade dos pacientes protegendo a sua identidade, tanto
no texto do artigo bem como nas imagens. Nomes, iniciais ou
numeros de registo médico hospitalar ndo devem ser usados (ou
qualquer outro tipo de dados relevantes para a investigacao que
possam identificar o paciente) nem no texto ou nas fotografias,
a menos que essa informacao seja essencial para fins cientificos,
caso em que deve ser incluido no artigo, desde que o paciente, ou
0s seus pais ou tutores, tenham dado o consentimento por escri-
to para a sua publicacdo. Os autores sdo responsaveis por obter
o consentimento por escrito, autorizando a publicacgdo, reprodu-
cdo e divulgacdo em suporte de papel e em éareas de acesso pu-
blico na internet.

Financiamento
Os autores devem declarar a fonte de toda a ajuda financeira
recebida.

Autoria

Apenas aquelas pessoas que contribuiram intelectualmente para
o desenvolvimento do trabalho devem aparecer na lista de auto-
res. O tipo de participag@o no trabalho (algumas das quais sao
expressas abaixo) por cada autor deve ser indicado na carta de
apresentacgado. Para os que ajudaram na coleta de dados, ou te-
nham participado em alguma técnica, ndo sdo, por si sé, critérios
suficientes para aparecer como um autor.

Em geral, para aparecer como autor devem ser atendidos os
seguintes requisitos:

1. Ter participado na concecéo e design, aquisicao de dados,
analise e interpretacéo dos dados do trabalho que resultou
no artigo em questdo.

2. Ter participado na redagdo do manuscrito ou das suas re-
visoes.

3. Ter aprovado a versdo que sera finalmente publicada.

No caso de autoria coletiva, serdo incluidos os nomes dos
redatores, ou dos responsaveis pelo trabalho, seguido de “e pelo
Grupo...”, quando todos os membros do grupo sdo considerados
como coautores do trabalho. Se for desejado incluir o nome do
grupo, embora nem todos os membros possam ser considerados
como coautores, a férmula usada serd mencionar os autores res-
ponsaveis, seguido por “em nome do grupo.”. Em qualquer caso,
os nomes e as instituigdes dos membros do grupo devem ser in-
cluidos num apéndice no final do manuscrito. Os autores serao
indicados tanto na primeira ou na péagina de titulo e na seccdo
Adicionar / Editar / Remover / Autor. Todos os autores devem
declarar que leram e aprovaram o manuscrito e que os requisitos
de autoria foram cumpridos. O Jornal declina qualquer respon-
sabilidade sobre eventuais conflitos decorrentes da autoria de
obras publicadas no Jornal.

Conflito de interesses

Existe um conflito de interesses quando um autor tem / teve rela-
¢Oes financeiras ou pessoais que possam ser inapropriadamente
tendenciosas ou influenciar as suas agoes. O potencial conflito de
interesses existe independentemente do que as partes interessa-
das consideram que essas relagdes possam ou nao possam ter
influenciado o seu julgamento cientifico. Os autores devem indicar
na Carta de Apresentacdo e na secgao de Informagdes Adicionais
do EES, quaisquer relacoes financeiras ou pessoais que possam ter
tido ou possam ter, no momento da escrita ou publicacdo do arti-
g0, com pessoas ou instituicdes, e que possam dar origem a um
conflito de interesses no que respeita ao artigo que foi submetido
para publicacdo. O que é declarado aparece no Jornal impresso.

Obtencdo de permissdes

Os autores sdo responsaveis pela obtencao de permissoes apro-
priadas para reproduzir parcialmente material (texto, tabelas ou
figuras) de outras publicacdes. Estas permissoes devem ser soli-
citadas a partir do autor, bem como a partir da editora que publi-
cou esse material. A permissao para publicar é requerida a partir
da instituicdo que financiou a pesquisa.

O comunicado de que o conteudo do artigo ¢ original e que
nao foi publicado anteriormente e que nédo foi submetido a con-
sideracao de qualquer outra publicacao, no todo ou em qualquer
das suas partes. Os autores devem estar cientes de que néo re-
velar que o material submetido para publicacdo tenha sido total
ou parcialmente publicado é uma violacao grave da ética cienti-
fica. Da mesma forma, autores que reproduzam no seu artigo
material previamente publicado (texto, tabelas ou figuras) sao
responsaveis pela obtenc@o das permissdes apropriadas para
reproduzir esse material no Jornal. Os autores devem obter au-
torizacdes por escrito do autor, bem como do editor que publicou
esse material, e submeter uma cépia delas junto com o artigo
para o Jornal.

Revisodes e alteracoes

Sempre que a aceitacdo do artigo esteja pendente de alteracdes
a efetuar pelos autores, estas deverdo ser realizadas no prazo
maximo de 15 dias, para pequenas modificagoes, ou em 60 dias,
no caso de grandes alteragoes. Apds a producéo grafica do artigo,
a prova final serd enviada ao autor correspondente para aprova-
¢do. Este deverd responder por email indicando as alteragdes ne-
cessarias, dentro do prazo limite estabelecido pelo conselho edi-
torial para cumprimento dos prazos da revista. Apenas serao
admitidas correcoes de erros de formatacao. A ndo obtencao de
resposta dentro do prazo estabelecido sera entendida como sinal
de concordancia com a versao final apresentada.

Lista de verificacao dos documentos a submeter

e Carta de apresentacdo (obrigatério)

¢ P4gina de capa (obrigatério)

¢ Documento com o corpo do artigo (obrigatério)
e Figuras

» Agradecimentos

* Ficheiros anexos

¢ Declaracao do responséavel pelo texto em inglés
e Autorizacdo para divulgacao de dados e figuras



INSTRUCTIONS FOR AUTHORS

The Revista Portuguesa de Estomatologia, Medicina Dentéria e
Cirugia Maxilofacial (Portuguese Journal of Stomatology, Dental
Medicine and Magxillofacial Surgery) is published quarterly, and
considers for publication original research reports, clinical re-
ports, short communications and reviews of scientific interest to
clinicians and researchers directly or indirectly related with oral
health.

All papers are peer-reviewed by members of the journal’s
editorial board, determining their acceptance for publication.
Both authors and reviewers are anonymous during the evaluation
of the work submitted.

Papers considered for publication must contain original
material, not published, in full or in part (including tables
and figures), and not submitted or accepted for publication
in other journals. Before sending the manuscripts, authors
must obtain all permissions needed for publication of the
presented material. Note that, to comply with regulations
governing authors’ rights, the reproduction of images, figures
or graphs from other publications must have prior authori-
zation of the respective authors. These should be included in
the references.

The published articles will remain property of the Portuguese
Journal of Stomatology, Dental Medicine and Maxillofacial Sur-
gery, and cannot be reproduced, totally or partially, without per-
mission of the editor-in-chief. The opinions expressed are of the
exclusive responsibility of the authors and may not express the
opinion of editors and editorial board members.

Manuscript preparation

The text should be written in Portuguese or English. If written in
English, a signed declaration, from a professional translator or
one of the authors, assuming the responsibility for the quality of
the written English, must be submitted in attachment.

Submissions
May only be made online at http://www.editorialmanager.com/
rpemd and should include the following elements:

1. Presentation letter

Signed by all the authors and addressed to the journal’s
editorinchief, stating that the paper is not published or submit-
ted to be published in other journal, and that it will not be
submitted elsewhere until the final decision on this submis-
sion is taken. The presentation letter should also state that all
the authors have read and agree with the submitted version
and that, in case of acceptance, transfer the copyright of the
paper to the journal. The letter should also contain the man-
uscript title and refer the contribution of each author to the
paper submitted.

According to the “Uniform Requirements for Manuscripts
Submitted to Biomedical Journals” the authorship implies a
substantial contribution to the manuscript. It is, subsequently,
necessary to specify the contribution of each author.

e.g.: John Doe conceived this study and supervised all the aspect of
its implementation. Peter Doe collaborated in the experimental pro-
tocol and performed the statistic analysis of the data. Charles Doe
collected the data and collaborated in the analysis of it. All the au-
thors contributed to the interpretation of the results and to the arti-
cle revision.

A justification must be presented every time the number of
authors exceeds six.

2. Cover page

This page should only contain the title, name and affiliation
of each author by the order it should be published (ex: Jodo P.
Anténio!, Pedro Silva?, Nuno Pereiral! — Faculdade de Medicina
Dentaria de Lisboa, Lisboa, Portugal; ?Faculdade de Medicina
Dentéria do Porto, Porto, Portugal). The identification of the cor-
responding author must be given stating name, address, phone
number and e-mail.

3. Title

The title of the manuscript should be short (maximum 15
words) and clearly define the subject in question. Should be pre-
sented in Portuguese and in English.

4. Authors

Authors should be presented the same way and in the or-
der they will be published (first name middle name, surname).
The email and affiliations of each author should be given.
Every type of correspondence between the journal and the
authors will be made, exclusively, by e-mail. Unless other-
wise clearly expressed, all correspondence will be sent to the
first author.

5. Abstract

Abstracts in English and Portuguese should be submitted
with a limit of 250 words for research manuscripts and with a
limit of 150 words for clinical cases, reviews or brief communica-
tions. Abbreviations should not be used.

The abstracts of original research reports should contain the
main objectives, materials and methods, results and main con-
clusions. An appropriate heading must precede each section,
namely: Objectives; Methods; Results; Conclusions.

The abstracts of clinical cases should summarize the prob-
lem and the treatment offered.

The abstract of systematic reviews and brief communica-
tions should present the objective, methods and a brief descrip-
tion of the main topic discussed.

6. Keywords

Keywords (3-10), to allow indexing of the article according to
the terminology used in the Medical Index “Medical Subject Head-
ings (https://www.ncbi.nlm.nih.gov/mesh), should be submitted
in Portuguese and English.

7. Document with the manuscript

7.1. Presentation:

This document should not have any reference to the au-
thor’s identity in order to avoid their identification during the
reviewing process. All work, including the body of the article,
references, figure captions and tables with captions should be
formatted double-spaced, Arial font size 12 and left justified. All
pages should be numbered, starting at number 1. Margins should
be 2.5 cm throughout the document. A page break must be in-
cluded between each section.

7.2. Body of the article according to the type of work:

a) Research articles — The text should not exceed 2250 words
excluding references, legends, and tables. Should be organized
into introduction, materials and methods, results, discussion and
conclusions. Each section should be organized as follows:

Introduction - Explanation of the problem. Short summary
of the relevant literature. Identification of shortcomings and
trends in the available studies. Clear description of the paper’s
purpose at the end, stating the working hypothesis.

Materials and methods — Short summary of the experimen-
tal design. Complete description of the materials used (name,
manufacturer, lot number and expiration date). Detailed ex-
planation of what was assessed in the work and how it was
performed, describing the variables studied, the method for
recruiting the sample, sample size, control group used, exami-
ners’ calibration method and equipment used in the measure-
ments. The tests used in statistical analysis and statistical
significance level set should be mentioned at the end of this
section.

Results — Clear and concise description of the results, in the
order in which the tests were described in the previous section.
Between text, tables and graphs presented there should be no
repetition of data. Statistical significant results should be accom-
panied by their probability value (p).



Discussion - Discussion of the results, relating them to the
hypotheses previously presented and with the most relevant lit-
erature available.

The limitations of the work should be identified. Target areas
for future studies maybe suggested.

Conclusions - List concisely the main conclusions to be
drawn from the study. The conclusions should be consistent with
the objectives and supported by the results.

b) Clinical cases — The text should not exceed 1750 words
excluding references, legends, and tables.

Introduction — Conduct a brief review of the literature rele-
vant to the problem in question. Include references to the various
methods of treatment available.

Case report — description of the patient (age, gender, etc.), pa-
thology encountered and possible medical or dental history. Brief
description of the different treatment methods available. The
method of treatment used should be justifi and fully described.
Results of treatment and length of follow-up should be presented.

Discussion and Conclusions — Remarks on the advantages and
disadvantages presented by the method of treatment followed.
Present contraindications, if any. If the text is a mere repetition of
the previous sections, the Discussion and Conclusions should be
omitted.

c) Review article — The Portuguese Journal of Stomatology,
Dentistry and Maxillofacial Surgery publishes mainly review ar-
ticles that have been requested by the editors. However, excep-
tionally articles that are sent unsolicited may be considered. The
text should not exceed 5000 words excluding references, cap-
tions and tables (maximum 5). In this type of articles the litera-
ture research methodology and a complete and accurate record
of literature, organized by topics, should be presented. The text
should be divided into sections with headings and subheadings
that help a simpler comprehension of the article.

d) Brief Communications — Description of new techniques
may lead to short publications. These should be presented with
a short introduction followed by the description of the technique.
The text should not exceed 1000 words, excluding references,
captions and tables. Preliminary results and pilot studies may
lead to short publications. In this case, they should be organized
into introduction, methods, results and discussion. Brief commu-
nications should have a maximum of 15 references.

7.3. Bibliography:

References in the text, tables and captions have to be iden-
tified by Arabic numerals placed in parentheses and superscript.
The numbering should correspond to the order of citation in the
text. All references cited in the text and tables should appear on
the list of references. Reference to abstracts, Internet sites or
any other unpublished material should be avoided. The referen-
ces should be according to the “Standards for the submission of
manuscripts to be published in biomedical journals” of the In-
ternational Committee of Medical Journal Editors (Vancouver
Group) (http://www.nlm.nih.gov/bsd/uniform_requirements.
html). The journal titles should be abbreviated according to the
treatment given in Index Medicus (http://www2.bg.am.poznan.
pl/czasopisma/medicus. php?lang=eng).

Example of the format to follow in references to articles published in
journals: Chersoni S, Suppa P, Breschi L, Ferrari M, Tay FR, Pashley
DH, et al. Water movement in the hybrid layer after different dentin
treatments. Dent Mater. 2004;20:796-803.

Example of the format to follow in references to chapters in books:
Marshall SJ. Dental amalgam — Structures and properties. In:
Anusavice KJ editor. Phillips” Science of Dental Materials. 10th ed.
Philadelphia: WB Saunders Company, 1996. p. 361-85.

7.4. Tables:

All tables must be mentioned in the text. Tables should be
formatted at 2 spaces on a separate sheet, numbered with Arabic
numerals and accompanied by a title and subtitle. Each table in
the manuscript should stand-alone and be interpreted without
referencing the text of the manuscript.

7.5. Figure captions:

Captions should be self-explanatory and be numbered with
numbers equal to the accompanying technical illustration. When
using symbols, arrows, numbers or letters to label parts of a
figure, they should be clearly identified and explained in the
caption. The internal scale and method of staining in photomicro-
graphs should be identified.
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