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esumo

As cirurgias ortognaticas sdo cada vez mais empregadas para a
correcdo das deformidades dento-esqueléticas, seja devido ao avango das
técnicas e seguranca dos resultados ou ainda devido & difusdo deste tipo de

procedimento.

Trinta pacientes, submetidos a osteotomia sagital bilateral dos
ramos, para correcdo de deformidade dento-esquelética mandibular, foram
avaliados em relacao a sensibilidade cutanea nas regides do mento e do labio
inferior. Para isto, foi utilizado o teste objetivo do tipo Semmes-Weistein, nos

tempos pré-operatoério e pos-operatérios de 1 semana, 1 més, 2 meses € 6 meses.

Os objetivos deste estudo foram avaliar, prospectivamente, a
incidéncia de perda de sensibilidade cutédnea, apds este tipo de osteotomia, e o
comportamento em relacao ao retorno desta sensibilidade, em areas do mento e

labio inferior previamente definidas, em fun¢ao do tempo.

A idade média dos pacientes incluidos no estudo foi de 29,3 anos.
Todos apresentaram perda de sensibilidade no momento da avaliagdo aos 7 dias
de poés-operatério. A comparagao entre os lados, género e idade nao revelou
nenhuma diferenca significante. Na maioria das areas avaliadas, os dados
coletados no tempo pos-operatério de 6 meses foram semelhantes aos do pré-
operatério. Todas as dareas apresentaram recuperagao significante da

sensibilidade, a partir do tempo pos-operatério de 30 dias. Vinte pacientes



apresentaram recuperacao total no periodo final (180 dias de pds-operatério) em

todas as areas.

A osteotomia sagital bilateral dos ramos mandibulares apresenta a
desvantagem de causar parestesia temporaria, porém a recuperacgao da fungéo do
nervo alveolar inferior acontece. O teste de Semmes-Weinstein é uma ferramenta
segura, de baixo custo e de facil de utilizagdo. Devido a sua praticidade, pode ser

aplicada na clinica diaria, tanto ambulatorial quanto hospitalar.
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bstract

The orthognathic surgery nowadays is more often used for the
correction of the dentofacial deformities thanks to its reliability and safety or only to

its technique diffusion between the surgeons.

Thirty patients submitted to sagittal split ramus osteotomy for correction
of dentofacial deformities had been submitted to the evaluation of cutaneous
sensitivity in the chin and inferior lip areas, by means of Semmes-Weistein type
objective test, in the predefined times of pre-surgical, and postoperative of 1 week,

1 month, 2 months and 6 months.

The aim of this prospective study was to objectively evaluate the inferior
alveolar nerve sensory disturbances after this mandibular osteotomy and its
spontaneous recovery, to define the incidence of sensibility loss and in which time

and area the recovery occurs.

The mean age of the patients included in this study was 29.3 years old.
All patients showed sensibility loss at the 7-day evaluation time. The comparison
between sides, gender and age did not reveal any significant difference. In most of
the examined zone, the data collected at 6 months was statistically similar to the
data collected at the pre-operatory period. All zones presented significant
recovery, starting from 30 days after surgery. Twenty patients had total

spontaneous recovery at the final period, in all examined zones.

The sagittal split ramus osteotomy presents the disadvantage of the

temporary paraesthesia, however the spontaneous nerve function recovery do
Xii



occur. The Semmes-Weinstein test is a reliable, inexpensive and easy to apply

tool, which can be used for clinical evaluation at daily basis in offices and hospitals.
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ntrodugdoGeral

1.1 — Introdugao

Como consequéncia da disseminagado das técnicas e da seguranga e
efetividade dos resultados, as cirurgias ortognaticas sao cada vez mais

empregadas para a corregao das deformidades dentofaciais.

As osteotomias de maxila e mandibula sdo as mais comumente
utilizadas para o reposicionamento dos maxilares. Dentre estas, podemos ainda
citar como sendo as mais comuns, a osteotomia Le Fort | para a corregcao das
deformidades da maxila e a osteotomia sagital bilateral da mandibula (OSBM)

para a correcao das deformidades da mandibula.

Cada osteotomia apresenta suas peculiaridades, tanto no que concerne
a sua execugao, quanto ao seguimento dos pacientes que foram submetidos as
mesmas. Tais particularidades tém sido estudadas, a fim de facilitar e tornar estes

procedimentos cada vez mais seguros e previsiveis.

Com relacédo a osteotomia sagital bilateral da mandibula muito se tem
estudado, do ponto de vista de fixacao, estabilidade dos movimentos, previsdo dos
resultados e complicagdes inerentes a técnica. Sendo, a parestesia do nervo
alveolar inferior e consequentemente do nervo mentual uma das complicacoes

mais comuns desta técnica cirurgica.
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No passado, o tratamento das deformidades dentofaciais visava a
correcdao de anomalias dentarias, com pouca atencdo a deformacéo da estrutura
O0ssea facial que as acompanhava. Nos ultimos 30 ou 40 anos, foram
desenvolvidas e aprimoradas técnicas cirurgicas para permitir o posicionamento
correto de todo terco médio da face, da mandibula e dos segmentos
dentoalveolares. A somatéria de procedimentos combinados, de cirurgia e
ortodontia para as deformidades tornou-se parte fundamental da correcdo das

mas oclusdes e anormalidades faciais (1).

As osteotomias mandibulares sdo, na maioria das vezes, seguidas de
resultados previsiveis e estaveis, porém uma das desvantagens que este
procedimento apresenta € o déficit de sensibilidade na regido do mento e labio

inferior, em variados graus, que o paciente pode apresentar apds a cirurgia (1).

16



1.2 - Anatomia

O nervo alveolar inferior (NAI) juntamente com o feixe vascular percorre
um trajeto intradsseo na mandibula, desde a sua entrada no forame mandibular
até a regido mais anterior na parassinfise da mandibula, onde se exterioriza pelo
forame mentual, sendo que no decorrer desse trajeto o feixe do NAIl esta

circundado principalmente por osso medular.

O NAI é um ramo sensitivo do nervo mandibular, que por sua vez, é a

terceira divisao do nervo trigémeo (Figura 1).

Apés emergir no forame mentual a por¢ao puramente sensitiva deste
feixe inerva o mento e o labio inferior, promovendo a sensibilidade dessas regides

anatdmicas (2), tanto na pele quanto na mucosa e gengiva (Figura 2).

17



M. Trig&@meo Ramo Oftélmico

Ramo Mandibular Ramo Maxilar

> Nervo alveolar inferior

Figura 1 — Trajeto anatdomico do nervo alveolar inferior.

Figura 2 — Regido anatdmica inervada pelo nervo mentual (regido em

cores).
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1.3 — Histdrico e técnica cirurgica

A OSBM ¢ utilizada para o tratamento do prognatismo, retrognatismo e
das assimetrias mandibulares. Esse método foi descrito pela primeira vez em
1955, por Obwegeser (3), a partir de relatos anteriores de Schuchardt (4), mas
ganhou popularidade apds a publicagdo, na literatura americana, por Trauner &
Obwegeser, em 1957 (5-7). Foi, mais tarde, modificada por Dal Pont (8), Epker (9)
e outros autores. Essa operagao é realizada por acesso intra-oral (Figura 3 e 4), o
que assegura a inexisténcia de cicatrizes na face e diminui em muito as chances
de lesédo do nervo facial quando comparadas as técnicas feitas por acesso extra-
oral (5-9).

E possivel a aplicacdo de fixacdo interna rigida (FIR) entre os
segmentos 0sseos resultantes dessa técnica, que pode ser realizada de diversas
formas, entre elas, por meio de parafusos bicorticais, inseridos via transbucal com
a ajuda de trocarte, ou por via intra-oral com a inser¢do de parafusos inclinados,
ou ainda por meio de placas e parafusos monocorticais posicionados na linha
vertical anterior da osteotomia. Qualquer uma das técnicas de fixagdo interna
rigida citada acima excluem a necessidade de manutengdo do bloqueio

maxilomandibular (BMM) no periodo pés-operatdrio.
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Figura 3 — Vista medial da OSBM (regido pontilhada).

Figura 4 — Vista superior do trajeto da OSBM.
20



No entanto a OSBM ndo € isenta de desvantagens. Lesbes ao NAI
podem causar deplecdo ou perda sensitiva do labio inferior e do mento, tanto
temporaria, quanto permanente. Alguns cirurgides tém reportado uma incidéncia
de disturbios sensoriais maiores do que 30%, entretanto as diferengcas de
definicdo e avaliagdo dos parametros neurossensoriais nesses estudos tornam
dificil a comparagao e avaliagéo fidedigna dessas informacgdes (2). Estudos com
avalicdo subjetiva ou avalicao objetiva ndo padronizada da perda de sensibilidade
ap6s a OSBM apresentavam alto indice de complicagdes sensoriais, tais quais as
apresentadas nos estudos de Nishioka et al. (10) com valores proximos a 70% de
complicagdes a longo prazo, Lindquist e Obeid (11) com 70% de complicagdes e

Posnick et al. (12) com 67% de disfungao sensitiva.
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1.4 — Avaliacéo da sensibilidade

Existem diversas formas de se avaliar a falta de sensibilidade pds-
operatéria, descritas na literatura, tais como testes térmicos, elétricos, com ponta
de alfinete, com algodao e varios outros. De acordo com diversos autores, os
testes que apresentam evidéncias satisfatérias para o propésito de avaliagao
sensitiva sdo aqueles realizados por meio de monofilamentos padronizados, que

aumentam gradativamente de espessura (13-19).

As variaveis de deteccéao tatil determinada pelo uso de monofilamentos
do tipo Semmes-Weinstein, quantificam a sensibilidade, da mucosa ou da pele, ao
contato mecanico leve (20). Esse método tem-se mostrado confiavel em estudos
clinicos (19,20). Beukelaer et al. (21) e Eliav & Gracely (22) usaram este tipo de
método para avaliar as alteragdes sensoriais na regido do nervo mentual apds a
remogao de terceiros molares inclusos, ja Cordeiro et al. (23) aplicaram esse
método para a avaliacdo da sensacao do leito doador e receptor apds a realizagao
de enxertos livres na cavidade oral. Os resultados desses estudos suportam a
aplicabilidade clinica deste tipo de teste para a avaliagao de sensibilidade em face
(24). Sendo este um dos principais testes usados na avaliagdo e quantificagdo da

perda de sensibilidade cutdnea em pacientes portadores de hanseniase (25).

A técnica de avaliagao da sensibilidade utilizando os monofilamentos de
nylon foi desenvolvida por Josephine Semmes e Sydney Weinstein (26) a partir
dos trabalhos de Maximilian Ruppert Franz Von Frey em meados de 1890, nos
quais ele utilizava um estesiométro feito com pelos de cavalo (27). O teste de
sensibilidade por meio dos monofilamentos € um dos testes mais confiaveis e
validos para ser utilizado no trabalho de campo, apresentando 91% de
sensitividade e 80 % de especificidade segundo alguns autores (28-30). Além
disso, a utilizagdo dos monofilamentos possibilita graduar a sensibilidade em
varios niveis, desde normal até a perda da sensibilidade profunda, passando por

niveis intermediarios (28-32).
22



1.5 - Discusséao

Além das vantagens anteriormente descritas, o teste de sensibilidade
do tipo Semmes-Weinstein ainda possibilitou a avaliacdo do curso de retorno da
sensibilidade (31), permitindo comparagdes nos diversos tempos de avaliacdo de
forma a quantificar o retorno da sensibilidade (32,33). Considerado por varios
autores como um bom teste para aplicagao em face (31-40) e em extremidades na

avaliagao de pacientes com Hanseniase (13,41-43).

Sendo o Kit de estesibmetro utilizado pelos autores (42,43) de
fabricacdo nacional (SORRI — Bauru ®), validando a aplicagao clinica deste Kit de
estesiométro em trabalhos cientificos (Figura 5). Sendo que a aplicagéo deste tipo
de teste, antes somente utilizado em extremidades, foi embasado por testes de
adaptacdo da sensibilidade normal entre as extremidades e a face (44-48), nos

quais verificou-se que a sensibilidade do mento € maior que a das extremidades.

Figura 5 — Foto do kit de estesiométro utilizado na pesquisa.
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Estudos mostraram um bom comportamento do teste do tipo Semmes-
Weinstein quando comparado a outros tipos de testes (49-52) com a vantagem de
dispensar a necessidade de aparelhos sofisticados, dispendiosos e muitas vezes
de aplicagdo invasiva e desconfortavel para o paciente (53). Com relagédo aos
tipos de fibras nervosas avaliadas pelo teste do tipo Semmes-Weinstein existem
contradi¢gdes entre os autores, alguns afirmam que este tipo de teste (teste de
contato leve) promove apenas a avaliagdo sensitiva das fibras mielinizadas largas
do tipo A alfa e A beta (54,55), sendo assim necessario a associagdo de outros
testes como os testes térmicos e dolorosos para se avaliar multiplos receptores;
no entanto os autores (33) discordam, e em seu trabalho relatam que este teste
avalia os mecanoreceptores e nociceptores, incluindo assim as fibras finas
mielinizadas e desmielinizadas, bem como os autores citados no decorrer dos
paragrafos anteriores concordam que este tipo de teste promove uma avaliagéo
satisfatoria do retorno da sensibilidade, mesmo comparado a testes sofisticados e
ultra-sensiveis (49-52).

Com relacdo ao tempo de avaliagdo poés-operatoria € descrito na
literatura que até o periodo de um ano apos o procedimento pode haver retorno da
sensibilidade, no entanto varios autores (56-59) descrevem que o periodo de
maior retorno da sensibilidade apds a osteotomia sagital da mandibula ocorre

antes dos seis meses de pds-operatorio.

Diversos estudos utilizando testes similares mostraram que a
osteotomia sagital apresenta retorno da sensibilidade mais prolongado quando
comparada a osteotomia vertical da mandibula (36,60-65); analisando a
osteotomia sagital da mandibula especificamente alguns autores n&o encontraram
diferenca na avaliacdo da sensibilidade em decorréncia do tipo de fixagao interna
rigida utilizada na cirurgia (64,66,67) diferente do sugerido pelos autores de outro
trabalho (68). J& com relagdo a associagao da mentoplastia com a OSBM alguns

autores encontraram diferenga (69,70) na avaliagdo da sensibilidade pos-
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operatdria enquanto outros ndo encontraram diferenga significante quando da

associagao das duas osteotomias no mesmo procedimento cirurgico (2,62,63,71).

Quando avaliado a idade e o género dos pacientes submetidos a OSBM
com relagao ao retorno da sensibilidade cutanea, alguns autores (2,53,69,72-76)
mostraram que a idade altera o retorno da sensibilidade no pds-operatoério, sendo
que quanto mais idoso o paciente mais deficiente € o retorno da sensibilidade
avaliada, e os pacientes do género masculino tendem a apresentar mais perda de
sensibilidade(75). Estudos recentes compararam a OSBM com a distracado
osteogénica, no entanto, ndo foram encontradas diferencas significantes do ponto
de vista de sensibilidade quando comparados os dois meios de realizagdo da
mesma osteotomia (77-79)

Como causa desta complicagdo, que se configura na principal
desvantagem da técnica de OSBM, diversos autores explicitam suas opinides e
hipéteses, relatando ser esta uma consequéncia do edema trans e pés-operatorio,
estiramento ou compressdo do feixe nervoso na dependéncia do tipo de
movimento realizado com a mandibula durante a cirurgia ou trauma direto ao
nervo no trans-operatoério por manipulagao direta do mesmo ou ainda acidental
(49,59,61,68,80-84).

Existindo ainda relatos na literatura a respeito de manobras, como
exercicios e massagens especificas que segundo seus autores parecem acelerar

o retorno da sensibilidade p6s-operatoria (85-87).

A anadlise estatistica deste estudo foi embasada no trabalho dos varios
autores (88-91), os quais descrevem a melhor metodologia estatistica a ser

utilizada para estudos longitudinais semelhantes a este.

Esta pesquisa foi avaliada e previamente aprovada pelo Comité de

Etica em Pesquisa das duas instituicdes participantes, tanto a Faculdade de
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Ciéncias Médicas da Unicamp, quanto a Faculdade de Odontologia de Araraquara

(Unesp).
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bjetivos

O objetivo deste estudo foi avaliar a incidéncia da perda de
sensibilidade cutanea apos a realizagdo da osteotomia sagital bilateral, avaliar o
grau de perda de sensibilidade cutédnea, nos diversos tempos pds-operatorios.
Estabelecer, em média, a partir de qual periodo pds-operatério se encontra
melhora significativa na sensibilidade cutadnea e avaliar em quais pontos
anatdmicos da regidao de labio inferior e mento, estudados, o retorno da

sensibilidade ocorre mais precocemente.
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Abstract

Purpose: The aim of this prospective study was to objectively evaluate
the Inferior Alveolar Nerve (IAN) sensory disturbances in patients who underwent
Sagittal Split Ramus Osteotomy (SSRO) and its spontaneous recovery, to define

the incidence of sensibility loss and in which time and area the recovery occurs.

Patients and Methods: Clinical evaluation of the IAN sensory
disturbance was undertaken preoperatively and at the first week, fourth week, two
months and six months postoperatively in 30 patients who underwent SSRO at the
Oral and Makxillofacial Surgery Division of the Araraquara Dental School - Unesp
and at the Plastic Surgery Division of the Medical Sciences School - Unicamp. The
30 patients were examined at all periods regarding the IAN functionality by

Semmes-Weinstein testing.

Results: The mean age of the patients included in this study was 29.36
years old. All patients showed sensibility loss at the 7-day evaluation time. The
comparison between sides, gender and age did not reveal any significant
difference. In most of the examined zone, the data collected at 6 months was
statistically similar to the data collected at the pre-operatory period. All zones
presented significant recovery, starting from 30 days after surgery. Twenty patients

had total spontaneous recovery at the final period, in all examined zones.

Conclusions: The SSRO presents the disadvantage of the temporary
paraesthesia, however the spontaneous nerve function recovery do occur. The
Semmes-Weinstein test is a reliable, cheap and easy to apply tool, which can be

used for clinical evaluation in daily basis at offices and hospitals.

Keywords: paraesthesia, hypoaesthesia, inferior alveolar nerve, sagittal
split osteotomy
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Introduction

With safe and reliable results, orthognathic surgery is frequently used for
the treatment of dentofacial deformities. Each osteotomy has its peculiarities
regarding its execution or yet regarding the follow-up of the patients. These
peculiarities have been studied in attempt to make the procedures easier, safer

and more predictable.

Regarding the mandibular ramus osteotomy techniques, a lot have been
studied about their internal fixation, stability, prediction of results, and
complications. The inferior alveolar nerve paraesthesia is one of the most common

and feared complications of those techniques.

The bilateral sagittal split ramus osteotomy is a technique done by intra-
oral approach, avoiding facial nerve contact. Internal fixation may be done by
different means, such as bicortical screws inserted intra-orally or even trans-orally,

plates and monocortical screws, or combinations of those.

There are many tests to access the sensibility after SSRO described in
the scientific literature, such as thermic tests, electrical tests, pin prick, two- point
static discrimination, cotton ball and many others. However, according to some
authors the tests that present satisfactory evidence for this purpose are those done
by the use of nylon filaments (Semmes-Weinstein)'.

The tactile variation determined by the use of Semmes-Weinstein tests
quantifies the sensibility of the skin and mucosa to the light touch®. This method
showed its reliability in many clinical studies®’®. Beukelaer et al. (1998)° and Eliav
& Gracely (1998)'° used this test for the evaluation of sensibility alterations at the
mental nerve after lower third molars extraction. Cordeiro et al. (1997)"" used this
same test to evaluate the skin sensibility at the donor and receptor sites of intra-

oral bone grafts. Those and many others studies sustained the applicability of that
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kind of test to perform the facial skin sensibility evaluation, which has been used

for a long time to Hansen’s disease patient evaluation '2.

The sensibility evaluation done by the use of nylon filaments has been
developed by Semmes and Weinstein following Von Frey studies. The Semmes-
Weinstein is one of the most reliable tests for clinical application and it presents
91% of sensitivity and 80% of specificity according to some authors™'. Thus, it
makes possible to graduate the sensibility or lack of sensibility in many levels, from

normal to the profound loss of sensibility.
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Patients and Methods

This research is a prospective clinical evaluation in humans to
determine the cutaneous sensibility in the chin and labial areas after SSRO, by the

use of objective testing with Semmes-Weinstein monofilaments.

For the sample number definition a pilot study was carried out,
calculating the delta or differences among measures and between the periods,
fastening the significance level at 5%'>'®. The study was delineated with the
inclusion of 30 patients of both genders, from the Oral and Maxillofacial Surgery
Division of the Araraquara Dental School - Unesp and from the Plastic Surgery
Division of the Medical Sciences School — Unicamp, who were submitted to

mandibular orthognathic surgery by the sagittal split ramus osteotomy technique.

The first 30 patients that were prepared and ready for surgery were
selected for the study. All were invited to sign an informed consent for surgery and
a form agreeing to participate in the study, before inclusion. The Institutional

responsible Ethics Committee has evaluated and gave prior approval for this study.

The patients were evaluated in five time periods; T1 (preoperative), T2
(1 week postoperative), T3 (1 month p.o.), T4 (2 months p.o.) and T5 (6 months
p.o.). The evaluations were performed by the same surgeon (MSM) at all times,
and besides the routine postoperative evaluation the examiner addressed the
sensory function by the use of a Semmes-Weistein monofilament test (SORRI —
Bauru ®).

All the patients were operated by the same surgical team, composed by
five surgeons that follows the same principles and techniques when performing a
sagital split ramus osteotomy "' the osteotomies were performed with
reciprocate micro-saw (Stryker) and surgical bur (702), and the internal rigid
fixation was performed by the use of monocortical plates, bicortical screws and a

combination of these two methods, between November 2009 and march 2010.
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The cutaneous area to be evaluated was divided in to four zones, in
each side of the face, according to an outline similar to one proposed by Gianni et
al. (2002)"°. Area 1: the median region of chin and lip, 1cm bilaterally from the
mandibular symphysis; Area 2: the paramedian region, 2cm bilaterally from the
symphysis; Area 3: the area of mental foramen, 3cm bilaterally from the

symphysis; and Area 4: the vermilion of the lower lip (Figure 1).

Figure 1 — Graphic outline of the cutaneous evaluated zones and their

respective numbers.

The tests were carried out in a room free of any acoustic or visual
disturbances capable of affecting the results, with the patients having their eyes
closed. The results were recorded on a standard form by writing the number of the
first monofilament felted by the patient, always starting from the lighter one and
following the manufacturer instructions. The monofilaments were placed on the
skin three times at each area until it bend itself, and the patients were asked to

identify its position by pointing with a finger when it felt.

The aesthesiometer Semmes-Weinstein monofilaments applied in this
research, consist of a group of six monofilaments of different thickness, suitable for
the numbering from 1 to 6, being the filament 1 the finest, with value weight of
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0.05g, following for the number 2 with 0.2g, number 3 with 2.0g, number 4 with
4.0g, number 5 with 10.0g, and number 6 with 300g, the only one filament that is
not bendable. The number seven was marked when the patient did not feel none of

the other filaments previously tested in a particular area.

The tests were executed at the five pre-determined periods and the
results were tabulated and statistically analyzed by the ANOVA for repeated
measures, using the Statistical Analysis System for Windows 9.1.3, SAS Institute
Inc, 2002-2003, Cary, NC, USA.
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Results

The sample size calculation reveals that 17 patients were statistically
enough to accomplish this research (Table 1). However, 60 sides in 30 patients
who had undergone SSRO isolated or combined with other osteotomies were
evaluated by neurosensory testing. Of those 30 patients 13 were female (43%) and
17 were male (57%) (Table 2).

Zone - Side Delta (SD) Sample size Zone - Side Delta (SD) Sample size
Zone 1 — Right 1.78 (2.26) n=7 Zone 1 — Left 0.96 (1.97) n=17
Zone 2 — Right 1.91 (2.50) n=7 Zone 2 — Left 1.87 (1.87) n=4
Zone 3 — Right 0.83 (1.50) n=13 Zone 3 — Left 0.70 (1.36) n=15
Zone 4 — Right 1.52 (1.97) n=7 Zone 4 — Left 0.70 (1.43) n=17

Table 1 - Sample size calculation for cutaneous sensibility loss among the times of

collection, fastening alpha in 5%.

* The sample size calculation based on the average difference among the times of evaluation in longitudinal
study, according to Hulley & Cummings (1988). Delta = minor difference of average among the selected times; SD =

standard deviation of the average difference among times.

GENDER Frequency Percent AGE Frequency Percent

F 13 43.00 <20 2 6.67

M 17 57.00 20-29 16 53.33
>=30 12 40.00

Table 2 — Categorical variables descriptive analysis of the total sample

The mean age of the patients was 29,36 years old, ranging from 17 to
50 years. Prior to surgery, no patient had impaired function of the IAN in any of the
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eight zones in the mental and inferior lip area, all patients reported feeling the first,

number 1, monofilament at the time of the first preoperative test.

The evaluation between the sides, left or right, at all zones and times did
not show any significant statistical difference. The incidence of loss or decrease in
facial sensibility was 100% after the surgeries. All patients reported some kind of
alteration at the 7-day postoperative period tests, in one or more zones evaluated.
Considering the monofilament number 1 as the normal sensitive feeling and the
number 7 the total numb, Table 3 shows the average score of sensitiveness found

in each zone at all the periods evaluated.

VARIABLE N AVERAGE S.D. MIN Q1 MEDIAN Q3 MAX
ZONE1 PRE 30 1.00 0.00 1.00 1.00 1.00 1.00 1.00
ZONE1 PO7 30 4.93 1.62 1.50 4.00 5.50 6.00 7.00
ZONE1 PO30 30 3.60 1.94 1.00 2.00 4.00 4.50 7.00
ZONE1 PO60 30 3.03 1.89 1.00 1.50 3.00 4.00 6.00
ZONE1 PO180 30 1.47 0.92 1.00 1.00 1.00 2.00 5.00
ZONE2 PRE 30 1.00 0.00 1.00 1.00 1.00 1.00 1.00
ZONE2 PO7 30 4.23 1.55 1.00 3.50 4.50 5.50 7.00
ZONE2 PO30 30 2.63 1.43 1.00 1.50 2.50 3.50 6.50
ZONE2 PO60 30 2.35 1.54 1.00 1.00 2.00 3.00 6.00
ZONE2 PO180 30 1.13 0.37 1.00 1.00 1.00 1.00 2.50
ZONE3 PRE 30 1.00 0.00 1.00 1.00 1.00 1.00 1.00
ZONE3 PO7 30 2.40 1.48 1.00 1.00 2.00 4.00 6.00
ZONE3 PO30 30 1.82 1.05 1.00 1.00 1.50 2.50 4.50
ZONE3 PO60 30 1.50 0.85 1.00 1.00 1.00 1.50 4.00
ZONE3 PO180 30 1.15 0.60 1.00 1.00 1.00 1.00 4.00
ZONE4 PRE 30 1.00 0.00 1.00 1.00 1.00 1.00 1.00
ZONE4 PO7 30 4.48 1.74 1.00 3.50 4.25 6.00 7.00
ZONE4 PO30 30 3.32 2.08 1.00 1.50 3.00 5.00 7.00
ZONE4 PO60 30 2.58 1.89 1.00 1.00 1.50 4.00 6.50
ZONE4 PO180 30 1.48 0.87 1.00 1.00 1.00 2.00 3.50

Table 3 - Descriptive analysis of the average values among the sides (right and left) of

the total sample.

(PRE = preoperative / PO = postoperative / S.D. = standart deviation / Q1 = first quartile / Q3 = third quartile

/ MIN = minimum value found in the sample / MAX = maximum value found in the sample)
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The graphic 1 shows the ANOVA's results for repeated measurements
for the comparison of sensibility loss degree between the five periods, 2 sides and
4 zones evaluated. At the zones 2, 3 the data collected at the TS5 (180 days
postoperative) was statistically similar to the data collected at the T1
(preoperative). All zones presented significant recovery starting from T3 (30 days
after surgery). The recovery behavior between the zones 2 and 4 were similar

statistically; and the zone 3 was the less affected zone.
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Graphic 1 — ANOVA's results for repeated measures for the comparison of sensibility

loss degree between the five times, two sides and four zones evaluated.
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Twenty patients (67%) presented at the final evaluation total cutaneous
sensibility recovery at all the eight zones, and the average sensibility score value
founded was 1.3 for all zones, patients and sides at T5 (180 days). Regarding the
percentile score of sensibility loss at this sample, the difference between the
evaluated zones through the time, 7, 30, 60 and 180 days, showed significant
reduction among the zones, bigger reduction at the zone 2 in 30 days and at the
zones 1, 2 and 4 at 180 days (Table 4).

VARIABLE N AVERAGE S.D. MIN Q1 MEDIAN Q3 MAX P VALUE*
Red730Zonel 30 -28.52 26.89 -83.33 -50.00 -30.30 0.00 27.27 P=0.028 (Aa)
Red730Zone2 30 -29.40 54.29 -77.78 -66.67 -41.67 0.00 200.00

Red730Zone3 30 -9.65 51.25 -75.00 -50.00 0.00 0.00 200.00

Red730Zone4 30 -27.58 31.25 -71.43 -50.00 -33.33 0.00 50.00

Red760Zonel 30 -36.35 38.73 -85.71 -62.50 -50.00 -12.50 100.00 P=0.006 (B)
Red760Zone2 30 -38.32 41.73 -85.71 -75.00 -50.00 -10.00 100.00

Red760Zone3 30 -18.82 51.52 -80.00 -62.50 -21.11 0.00 150.00

Red760Zone4 30 -44.18 27.02 -83.33 -71.43 -50.00 -22.22 10.00

Red7180Zonel 30 -68.37 15.90 -85.71 -81.82 -75.00 -58.33 -28.57 P<0.001 (B)
Red7180Zone2 30 -68.41 17.86 -85.71 -80.00 -75.00 -60.00 0.00

Red7180Zone3 30 -32.70 47.30 -83.33 -71.43 -41.67 0.00 150.00

Red7180Zone4 30 -59.46 40.82 -85.71 -77.78 -71.43 -50.00 133.33

Table 4 - Descriptive and comparative analysis of the sensibility score reduction

between the zones through the time considering booth sides values average.

* P Value - referring to the test of Friedman for samples related for comparison of the values of percentile
reduction between the 4 zones. Significant differences (test of Wilcoxon): (A) zone 2 # zone 3; (B) zone 1 # zone 3, zone 2 #

zone 3, zone 3 # zone 4.

Regarding the percentile score of sensibility loss reduction at the sample
comparing the evaluated times, for each zone, considering the average between
the sides, the results showed that there was a significant reduction between the

times, with the bigger reduction at the T5 at all zones (Table 5).
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VARIABLE N AVERAGE S.D. MIN Q1 MEDIAN Q3 MAX P VALUE*

Red730Zonel 30 -28.52 26.89 -83.33 -50.00 -30.30 0.00 27.27 P<0.001 (&)
Red760Zonel 30 -36.35 38.73 -85.71 -62.50 -50.00 -12.50 100.00
Red7180Zonel 30 -68.37 15.90 -85.71 -81.82 -75.00 -58.33 -28.57
Red730Zone2 30 -29.40 54.29 =77.78 -66.67 -41.67 0.00 200.00 P<0.001 (A)
Red760Zone2 30 -38.32 41.73 -85.71 -75.00 -50.00 -10.00 100.00
Red7180Zone2 30 -68.41 17.86 -85.71 -80.00 -75.00 -60.00 0.00
Red730Zone3 30 -9.65 51.25 -75.00 -50.00 0.00 0.00 200.00 P<0.001 (Aa)
Red760Zone3 30 -18.82 51.52 -80.00 -62.50 -21.11 0.00 150.00
Red7180Zone3 30 -32.70 47.30 -83.33 -71.43 -41.67 0.00 150.00
Red730Zone4 30 -27.58 31.25 -71.43 -50.00 -33.33 0.00 50.00 P<0.001 (B)
Red760Zone4 30 -44.18 27.02 -83.33 -71.43 -50.00 -22.22 10.00
Red7180Zone4 30 -59.46 40.82 -85.71 -77.78 -71.43 -50.00 133.33

Table 5 - Descriptive and comparative analysis of the loss of sensitivity score reduction

between the times, for zones, considering the average of sides.

* P value referring to the Friedman’s test for related samples regarding the reduction percentile values
between the 3 times comparison. Significant differences (test of Wilcoxon): (A) T30#T180, T60#T180; (B) T30#T60,
T30#T180, T60#T180.

There was no statistically significant correlation between the results and
the age or gender of the patients in this study, regarding the cutaneous sensibility
recovery behavior of any zone, respectively presenting Fischer’'s test results as
p=0,461 and p=0,432. Of the 30 patients included in this study, 11 patients had
maxillary and mandibular osteotomies, 5 patients had exclusively mandibular
osteotomy and 14 patients had maxillary, mandibular and chin osteotomies. The
osteosynthesis method used for the SSRO fixation was plates with monocortical
screws in 3 patients, bicortical screws in 19 patients and the association of plates

with monocortical screws and bicortical screws in 8 patients.
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Discussion

The SSRO is one of the most often used mandibular osteotomies
02122232425 que to its several advantages such as the capacity to treat both
prognathism and retrognathia deformities, the intra-oral approach, making the
surgery scar less conspicuous and avoiding facial nerve damage, the internal rigid
fixation possibility and easiness providing postsurgical stability. However, it also
presents some disadvantages, and the most common is the IAN temporary

disturbance 20,21,22,23,24,25,27,28

There are innumerous tests described by the scientific literature to
measure the nervous function, such as light touch, static two point discrimination,
thermal tests, sharp and blunt, electrical testing and many others ':%34.56.7.12.13.14.
According to Jerosch-Herold (2005)', Patel & Bassini (1999)?, Anderson & Croft
(1999)® and others*®®’ the tests that presents satisfactory evidences for the
intention of sensitive evaluation are the tests carried through standardized
monofilaments that increase gradually in thickness, like the Semmes-Weinstein
test. The tactile sensibility variation determined by the Semmes-Weinstein
monofilaments quantify the mucous and cutaneous sensibility to the light
mechanical touch®, and this kind of test has been considered one of the most

trustworthy in clinical studies’*.

Beukelaer et al. (1998) ° and Eliav & Gracely (1998)"° used that test to
evaluate sensory disturbances at the mental nerve zone after the impacted third
molar removal, Cordeiro et al. (1997)"" applied the test to evaluated donor and
receptor sites after grafting the oral cavity. The result of those studies bring support
to the application of the Semmes-Weinstein monofilaments testing to assess facial
sensitiveness evaluation'®, whereas that it is considered to be the gold standard

test for sensitiveness evaluation in Hansen’s disease patients' ">,
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The sample size calculation (Table 1) reveals that 17 patients would
statistically enough to make this research valid''®. However, the sample included
30 patients because evaluation was done during routine follow-up of patients,
adding no extra expenses for the patient or institution, being the test with the

monofilaments non-invasive and harmless to the patients.

The average age of the patients included in this study was
approximately 29 years old, which is quite similar to the age related data found in

20,21,22,23,24,25,26,27

other studies that evaluated orthognathic surgeries , probably due

to the usual age group that looks for this kind of surgery, usually young adults.

The incidence of IAN sensory disturbance after surgery, at the first
postoperative evaluation (T2) was 100 percent, every single patient showed some
degree of disturbance at that time in any one of the zones, just as reported by
other authors?®?'?2224 Regarding the follow-up, the authors used the routine
follow-up periods, in order to not add extra expenses to the patients or institution,
and the last period (T5) was chosen based on the surgeons clinical experience and
in agreement to other authors who performed similar studies, considering that after

6 months most of the cutaneous facial sensibility has returned 232229,

The graphic 1 shows the abrupt loss of sensibility at the T2 and the
recovery of the IAN sensitivity after SSRO, confirming the spontaneous nerve
recovery that occurs?'?223242528 At T5 20 patients (67%) had their cutaneous
sensibility back to the normal at all zones, and the other 10 patients presented
several zones with normal sensibility but not all of the zones yet; results that are

similar to those previously found by other authors®%32+2%,

Differences between the osteosynthesis methods and the cutaneous
sensitive alterations were not proposed nor measured by this study. However,
studies like the one done by Yamashita et al. (2007)** presented no statistically

significant difference among bicortical screws or monocortical screws with

42



miniplates. The authors also did not find any statistically significant correlation
regarding the cutaneous sensibility and the age of the patients at the time of the
surgery, agreeing with previous data presented by Becelli et al. (2002)** and
disagreeing with Blomqvist et al. (1998)% that found significant different patterns of
recovery in facial sensibility with the age of the patients, the older the patients were

at the time of surgery worse the results.

Authors like Philips et al. (2006)?” stated that genioplasty increases
the levels of sensibility loss and worsen the recovery when associated to the
SSRO. In the present study the statistical analysis did not show any differences
regarding the association of those two osteotomies. Kobayashi et al. (2006)?® did
not find any difference regarding the facial sensibility recovering when comparing
the SSRO and the inverted L osteotomy, neither Wijbenga et al. (2009)? found any

difference when comparing the SSRO with mandibular distraction osteogenesis.
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Conclusions

The Semmes-Weinstein test is a reliable, inexpensive and easy to apply
tool, which can be used for clinical evaluation in daily basis at the office or at the
hospitals. The SSRO presents a disadvantage that is the temporary paraesthesia,

however the spontaneous nerve function recovery seems to occur gradually.

Based on the sample studied, neither the age of the patients or the
association of genioplasty osteotomies seem to interfere in the nerve function
recovering process. This study gives subsidies for future investigations on this
field.

The SSRO is a safe and reliable technique, which despite the
neurosensory disadvantage continues to be one of the best choices for mandibular

osteotomy due to its versatility.
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onclusdo Geral

Com base na amostra estudada, 100% dos pacientes apresentaram
perda de sensibilidade em algum grau apés a OSBM, o grau de perda das
sensibilidades de acordo com os periodos pos-operatorios estudados foi

apresentado na “Table 3” do item 3-Capitulo na pagina 37.

Em média o retorno da sensibilidade ocorre a partir do T3 (30 dias de
pos-operatoério) de forma significante. Na area 2 encontramos um maior retorno da

sensibilidade no periodo T3 e nas areas 1,2 € 4 nos periodos T4 e T5.

A comparacgdo entre os lados, género e idade n&o revelou nenhuma
diferencga significante. Vinte pacientes apresentaram recuperagao espontanea total

no periodo final (T5 — 180 dias de pds-operatorio) em todas as areas.

O teste de sensibilidade do tipo Semmes-Weinstein € confiavel de
acordo com a literatura cientifica; ndo oneroso e de facil aplicagcdo, podendo ser
utilizado para a avaliagdo na clinica diaria no consultério ou nos hospitais, devido

a sua praticidade.

A osteotomia sagital bilateral da mandibula apresenta como uma
desvantagem a parestesia temporaria pos-operatéria, no entanto o retorno

espontaneo das fungbes sensitivas ocorre de forma gradual.
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imediatas adequadas frente a evento adverso grave ocorrido (mesmo que tenha sido em outro
centro) e enviar notificacdo ao CEP e a4 Agéncia Nacional de Vigildncia Sanitaria — ANVISA —
junto com seu posicionamento.

Eventuais modificagdes ou emendas ao protocolo devem ser apresentadas ao CEP de
forma clara ¢ sucinta, identificando a parte do protocolo a ser modificada e suas justificativas.
Em caso de projeto do Grupo I ou II apresentados anteriormente & ANVISA, o pesquisador ou
patrocinador deve envid-las também a mesma junto com o parecer aprovatério do CEP, para
serem juntadas ao protocolo inicial (Res. 251/97, Item 111.2.e)

Relatérios parciais e final devem ser apresentados aoc CEP, de acordo com os prazos
estabelecidos na Resolugdo CNS-MS 196/96.

VII - DATA DA REUNIAO

Homologado na XII Reunifio Ordinaria do CEP/FCM, em 15 de dezembro de 2009.

Profa. Dra. Eﬁéﬁ;ﬁ/ﬂvig Bertuzzo
VICE-PRESIDENTE do COMITEDE ETICA EM PESQUISA

FCM / UNICAMP
Comité de Ltica em Pesquisa - UNICAMP
Rua: Tessdlia Vieira de Camargo, 126 FONE (019) 3521-8936
Caixa Postal 6111 FAX (019) 3521-7187
13083-887 Campinas — SP cep@fem.unicamp.br
-2 -
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5 — Tabela geral dos resultados dos pacientes avaliados neste

estudo

PACIENTE IDADE  CIRURGIA FIXAGAO GENERO PRE-OPERATORIO GRUPO CONTROLE 1 SEMANA PGS-OPERATORIO GRUPO| 1 MES DE POS-OPERATORIO - GRUPO Il 2 MESES DE POS-OPERATORIO - GRUPO Il 6 MESES DE PGS-OPERATORIO - GRUPO IV]
MEDIA DOS LADOS MEDIA DOS LADOS MEDIA DOS LADOS MEDIA DOS LADOS MEDIA DOS LADOS
AREA1 AREA2 AREA3 AREA4 AREA1 AREA2 AREA3 AREA4 AREA1 AREA2 AREA3 AREA4 AREA1 AREA2 AREA3 AREA4 AREA1 AREA2 AREA3 AREA4

NCS 2 C p F 1 1 1 1 6 5 2 7 4 6,5 3 7 35 45 3 6 2 1 1 2
LVRP 25 B p M 1 1 1 1 4 4 3 45 4 1 1 3 4 1 1 3 1 1 1 1
TC 3 C p F 1 1 1 1 6 45 1 6 6 3 1 6 2,5 25 1 2 1 1 1 3
JRPMJ 2 B p M 1 1 1 1 2 2 2 1 2 25 2 2 2 2 2 1 1 1 1 1
FGMS 1 C p F 1 1 1 1 4 3 15 3 1 1 1 1 1 1 1 1 1 1 1 1
FFl B B p M 1 1 1 1 6 6 1 3 55 45 1 2 6 55 1 2 25 2,5 25 2
oM 38 A pp M 1 1 1 1 4 1 1 3 3 3 1 1 3 2 1 1 1 1 1 1
VDS B B p F 1 1 1 1 6 45 15 6 1 3 15 3 6 4 1 4 1 1 1 1
MO 3 A P F 1 1 1 1 6§ 65 4 35 215 25 15 15 15 15 1 1 1 1 1
AAS B A P F 1 1 1 1 735 1 35 45 35 1 335 25 1 3 1 1 1 1
MAG B B P M 1 1 1 1 55 2 15 7 4 3 2,5 55 6 2 1 6 1 1 1 1
PRG 2 C pp M 1 1 1 1 7 6 1 45 6 2 1 55 6 2 1 35 1 1 1 1
(BC 20 C P M 1 1 1 1 4 4 3 4 4 4 3 4 35 3 3 2 1 1 1 1
oL 20 B PM M 1 1 1 1 6 45 4 6 6 55 4 6 4 45 3 4 1 1 1 1
ER 3 B pp M 1 1 1 1 4 4 1 35 15 15 1 1 15 1 1 1 1 1 1 1
IwC 3 B p M 1 1 1 1 5 5 5 55 4 5 4 45 15 1 1 15 1 1 1 1
MN 39 C pp F 1 1 1 1 6 6 4 6 3 4 15 5 3 3 15 35 25 1 1 1
LHGE % C p M 1 1 1 1 55 5 1 6 7 2 1 7 6 1 1 6 3 1 1 3
BPG 17 C PP F 1 1 1 1 7 55 1 7 7 4 1 7 6 6 1 6,5 5 2 1 3
ALF %4 C p M 1 1 1 1 4 45 4 6 2 15 15 2 15 1 2 15 1 1 1 1
MSP [ B PP M 1 1 1 1 6 6 6 6 3 2 15 3 15 25 1 1 2 1 1 1
KPW R C PM F 1 1 1 1 7 7 4 4 7 3 2 2 1 1 1 1 1 1 1 1
I 27 B PM F 1 1 1 1 6 6 35 4 4 2 25 25 1 1 1 1 1 1 1 1
EDS % C P M 1 1 1 1 2 2 2 2 1 1 1 1 1 1 1 1 1 1 1 1
RIM ki C p M 1 1 1 1 6 25 1 7 45 1 1 4 3 2 2 45 25 1 1 35
AMSZ 3 C P M 1 1 1 1 2 2 1 1 1 1 1 15 1 1 1 1 1 1 1 1
LSD 18 C p F 1 1 1 1 6 35 1 5 4 35 3 4 55 45 25 55 25 2 1 2,5
MDC % AP F 1 1 1 115 45 45 15 15 1 45 2 345 35 1 115 4 35
RCP 50 A PP M 1 1 1 1 2 2 2 2 1 1 1 1 1 1 1 1 1 1 1 1
AMSV 47 B p F 1 1 1 1 35 35 3 35 35 25 15 1 1 1 1 1 1 1 1 1

Legendas utilizadas:

M- Masculino LEGENDA DOS FILAMENTOS DE SEMMES-WEISTEINS USADOS NA AVALIAGEO:

F- Feminino

A-Mandibulaisolada 1-0,05 Gramas (sensibilidadenormal)

B- Maxilae mandibula 2-0,2Gramas

C- Maxila, mandibulae mento 3-2Gramas

P - Parafusos bicorticais 4-4Gramas

PP- Placa com parafusos monocorticais  parafusos bicorticais 5-10 Gramas

6- 300 Gramas

PM- Placa com parafusos monocorticais . . . .
7-Quandoo paciente ndosentiunem o6 (insensibilidadetotal)
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