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PUCRS 1. RESUMO

A cirurgia ortognatica tem o objetivo de corrigir as desarmonias dento alveolares e

1
esqueléticas do paciente e maximizar o beneficio estético. A morfologia do perfil facial de tecidos

2,3
mole pode determinar a quantidade e a direcao dos deslocamentos dentarios e esqueléticos. O

panejamento da cirurgia ortognatica pode ser limitado a osteotomias isoladas da maxila ou
mandibula, bem como osteotomias combinadas de ambos os maxilares. Para o reposicionamento
maxilar utiliza-se a osteotomia Le Fort I, a qual tem como principal complicagdo anatémica — o desvio
do septo nasal, que pode ocasionar problemas respiratérios e ronco™*®. Tal procedimento é realizado
sob anestesia geral com intubagao nasotraqueal. O tubo endotraqueal obstrui o campo operatério
na regiao da cavidade nasal, que por sua vez, dificulta a redu¢do adequada do septo nasal, podendo
comprometer o resultado estético e funcional.®” Uma alternativa a intubacao nasotraqueal
convencional é a dupla intubagao, a qual utiliza além do tubo nasal que ira até o pulmao do paciente,
um segundo tubo de mesmo didametro, na narina contra lateral, limitando-se a regido orofaringea,
objetivando a manutengao do arcabougo nasal, bem como diminuir ou eliminar o desvio do septo
nasal. Apesar de ser uma técnica utilizada por anestesistas a pedido de cirurgides bucomaxilofaciais,
a mesma ainda nao € reconhecida na literatura. O objetivo do presente estudo foi uma pesquisa
retrospectiva afim de relatar os resultados da intubagdo nasal dupla em um grupo de paciente
submetidos a Osteotomia Le Fort | para corregao ortognaticas; comparar os resultados desta técnica
com a intubagado convencional; ilustrar, através de um caso clinico, a manutengao do arcabougo
nasal no pos-operatério (PO) imediato; propor uma nova técnica, com base cientifica, afim de
oferecer opgbes ao cirurgidao bucomaxilofacial a atender as necessidades individuias de cada
paciente. O estudo foi composto por 48 tomografias computadorizada (TC), incuindo uma imagem
pré e uma pos-operatoria da cada paciente; as imagens foram alocadas em dois grupos distisntos:
grupo | — TC de pacientes que haviam recebido intubagédo nasal convencional (simples) durante a
osteotomia Le Fort I; grupo Il - TC de pacientes que receberam dupla intubagdo nasal. Os dados
foram submetidos a analise estatistica pelo teste de Wilcoxon com p<0,05, os resultados mostraram
nao haver diferenga estatisticamente significante entre os dois grupos. O presente estudo permite
afirmar que ambas as técnicas sado seguras e efetivas, devendo ser avaliada a melhor aplicabilidade
de cada uma em cada paciente individualmente. Ainda, estudos ampliando o numero de casos, com
o aprimoramento da metodologia, podendo acrescer dados subjetivos relacionados a percepgao do

paciente no pés-operatorio, sdo sugeridos.

Palavras-chave: Osteotomia Le Fort |; intubagao nasotraqueal; dupla intubagéo nasal;
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PUCRS 2. ABSTRACT

Orthognathic surgery has the objective to correct dentoskeletal discrepancies and improve
facial balance and harmony, maximizing treatment benefits." Soft tissue profile’s morphology might
be the key on decision-making about dentoskeletal c:hanges.z’3 First choice treatment to surgical
repositioning of the maxilla is Le Fort | osteotomy. Nevertheless, nasal septum deviation may be a
transoperatory complication, when the nasal endotracheal tube obstructs the operative field. The use
of a second tube in the contralateral nostril is an alternative to maintain the nasal symmetry. Until
now, no study evaluated nasal dimensions after maxillary Le Fort | osteotomy using double intubation.
Therefore, the objective of this study was to assess and compare nasal cavity dimensions and
symmetry before and after Le Fort | osteotomy using conventional or double intubation during general
anesthesia. The sample included 24 patients with pre- and posttreatment cone beam computed
tomography (CBCT) available. Patients were split in two groups by intubation technique: group I,
conventional intubation; group Il, double intubation. Scans were imported to the Dolphin software,
images were reoriented and measures from the nose and nasal cavity were performed. Data were
compared between groups with non-parametric Wilcoxon test (p < 0.05). The results indicated no
statistically significant differences between groups (p > 0.05). Under limitations of the study, it is
possible to conclude that Le Fort | osteotomy has equal outcomes in the nose and nasal cavity using

either conventional or double nasal intubation

Keywords: Le Fort | Osteotomy; nasotraqueal intubation; double nasal intubation;
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PUCRS 3. INTRODUGAO

A cirurgia ortognatica tem o objetivo de corrigir as desarmonias dento alveolares e

1
esqueléticas do paciente e maximizar o beneficio estético. A morfologia do perfil facial de tecidos

23
mole pode determinar a quantidade e a diregdo dos deslocamentos dentarios e esqueléticos.

Entretanto, os tecidos moles apresentam maior variabilidade na resposta ao tratamento do que nos
tecidos duros, que sao mais previsiveisz’a. Embora tenha o objetivo principal de corrigir as
discrepancias dentarias e esqueléticas do paciente, os procedimentos cirurgicos devem ser
baseados no melhor resultado estético possivel. Geralmente estes pacientes sédo referenciados
pelos ortodontistas para avaliagao e corregdo da malocluséo e problemas esqueléticos1. No entanto,
abordar esses pacientes com preocupagdes estéticas em mente maximiza o beneficio geral da
cirurgia ortognatica. Primeiramente introduzido por Worms e colaboradoes?, posteriormente
modificado por McCollum e Evans®, o plano de tratamento foi sugerido primariamente para
estabelecer o contorno mais favoravel do perfil de tecido mole, visto que a manipulagao de tecido
duro é mais previsivel em sua posigao final. Uma vez avaliado, estes dados deveriam ser usados
para determinar a quantidade e diregao do movimento dentario e esquelético. Esta abordagem tem
importancia direta aos tecidos moles pois introduzem maior variabilidade ao resultado. O
panejamento da cirurgia ortognatica pode ser limitado a osteotomias isoladas da maxila ou
mandibula, bem como osteotomias combinadas de ambos os maxilares, e ainda, pode haver a
necessidade de osteotomia de mento’.

As cirurgias ortognaticas maxilares séo realizadas através da osteotomia Le Fort I, esta
permite um resultado estético favoravel ao sorriso gengival, solucionar um déficit esquelético maxilar,
tratar a apneia do sono devido a defeitos do septo nasal*®. O paciente submetido a Osteotomia Le
Fort | sob intubagdo nasotraqueal tem como principal complicagdo anatémica — o desvio do septo
nasal, que pode ocasionar problemas respiratorios e ronco®”’. Apesar da realizagao da plicatura
nasal para simetria do tamanho das narinas apés o reposicionamento maxilar, bem como a redugéo
do septo nasal ao final da cirurgia ortognatica, a regido nasal podera terminar assimétrica, uma vez
que o tubo nasal dificulta as manobras citadas, este resultado podera comprometer a estética e
funcao (respiratoria) do paciente. Algumas das complicagbes imediatas relatadas pelos pacientes
submetidos a cirurgia ortognatica sob osteotomia Le Fort |, sdo: hemorragias na regiao palatina,
bloqueio temporario das vias aéreas nasais, sangramento no local operado. Uma vez que a
inflamagéao seja reduzida, a principal complicagdo noticiavel é o desvio do septo nasal, isto ocorre

4,5,6,7

frequentemente e é devido principalmente pela intubag&do nasotraqueal . Quando a anestesia é

12



realizada nasotraquealmente o tubo endotraqueal obstrui o campo operatério na regido da cavidade
nasal, que por sua vez, dificulta a redugédo adequada do septo nasal e o reposicionamento do
mesmo, levando assim a um septo nasal desviado. Um método alternativo foi proposto por Altemir
(1986)7, a intubacgao orotraqueal submentual, que era uma maneira rapida e eficiente de manter uma
passagem nasal livre para a avaliagdo correta da quantidade exata de redugdo que precisava ser
feita no septo nasal para que ndo causasse qualquer desvio do septo no pés-cirl]rgico4. Enquanto
complicagbes menores da intubagdo submentual tém sido publicadas na literatura, a principal
desvantagem é a cicatriz submentual decorrente da incisdo extra-oral necessaria ao procedimentog.
No entanto, atualmente a intubagdo submentual é restrita a casos onde esta contra-indicada a
intubacao nasal, bem como a oral, como por exemplo em casos de trauma maxilofacial envolvendo
teco inferior e médio da face. Para a cirurgia ortognaticas, uma alternativa a intubagéo submentual
e que evitaria uma possivel complicagédo de desvio de septo pds-operatorio, seria a utilizagdo da
dupla intubacgao nasal. Enquanto uma das narinas recebera o tubo endotraqueal que ira até o pulméo
do paciente, permitindo a manutencao da anestesia, o tubo posicionado na outra narina nao tera
funcdo na manutencdo das vias aéreas, e sim preservara a posicdo do septo nasal e
consequentemente o arcabougo nasal correto. Devido a falta de literatura corrente relatando este
procedimento, o presente estudo objetivou comparar através da avaliagdo tomografica pré e pos-
operatoria de pacientes submetidos a cirurgia ortognaticas maxilar com intubagao nasotraqueal x
dupla intubagao nasal, as mudangas na regiao nasal e perfil de tecido mole.

A realizagdo de presente estudo resultou na confecgdo de uma nota técnica, a qual
apresenta um caso clinico no qual foi utilizada a dupla intubagao nasal em uma paciente submetida
a cirurgia ortognatica maxilar através da Osteotomia Le Fort I, evidenciando a manutengédo da
simetria do arcabougo nasal no pos-operatorio imediato. Ainda, a confecgdo de um artigo relatando
os resultados do presente estudo, bem como a metodologia utilizada para avaliagdo das medidas,

comparacgao dos resultados e discussao a cerca da nova técnica proposta.
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PUCRS 4. METODOLOGIA

Apds apreciacdo e aprovagdo pelo Comité Cientifico e de Etica da Faculdade de
Odontologia da Pontificia Universidade Catdlica do Rio Grande do SUL (PUC/RS) e pelo Comité de
Etica e Pesquisa da mesma instituicdo foi conduzido o presente estudo. Trata-se de uma pesquisa
retrospectiva, longitudinal, na qual foram avaliadas imagens tomograficas em dois momentos
distintos: pré e pds-operatorio de 24 pacientes previamente submetidos a cirurgia ortognatica maxilar
através de Osteotomia Le Fort I. As imagens foram alocadas em dois grupos distintos: Grupo |
(controle) - foi composto por tomografias de pacientes que haviam recebido intubagéo nasotraqueal
durante a anestesia geral para realizagédo do procedimento cirurgico; e grupo Il (experimental) —
imagens tomograficas de pacientes que receberam durante a anestesia geral, a dupla intubagao
nasal. Ambos os grupos foram compostos por 24 imagens (12 pré e 12 pés-operatérias), as imagens
avaliadas neste estudo foram tanto de pacientes do sexo feminino quanto masculino, todos com
idade superior a 18 anos no momento do procedimento. As imagens avaliadas foram selecionadas
a partir do arquivo de pacientes presente no sistema dolphin, que possuiam a documentagao
completa, sendo que as primeiras 12 imagens encontradas de cada um dos dois grupos compuseram
a amostra. Todos os pacientes haviam sido operados pelo mesmo cirurgido Bucomaxilofacial, no
servigo de Cirurgia e Traumatologia Bucomaxilofacial do Hospital Sdo Lucas da PUC/RS. Ambos os
procedimentos de intubacgéao realizados, grupo | e Il, corroboraram com a aceitagdo pelo médico
anestesista responsavel.

As imagens tomograficas dos pacientes foram realizadas em dois momentos: pré e pos-
operatorios, como parte da documentagao padréao para planejamento e acompanhamento por parte
da equipe de Cirurgia Bucomaxilofacial do Hospital Sdo Lucas da PUCRS. Todas as aquisi¢coes
tomograficas foram realizadas no mesmo servigo de radiologia odontolégica, sob as mesmas
especificagdes, sendo que a cabega do paciente se encontrava em posigao paralela e o plano oclusal
de Frankfurt perpendicular em relagédo ao solo, durante a realizagdo dos exames. As tomadas
radiograficas foram todas realizadas no mesmo servigo de radiologia Odontoldgica, utilizando um
tomoégrafo i-Cat (Imaging Sciences Int, Hatfield, Pa, USA) com 120 kV, 8mA e 40 segundos de
exposicao com 0.33mm voxel. A avaliagdo das imagens foi realizada pelo mesmo profissional
(cirurgiao Bucomaxilofacial), utilizando o software dolphin imaging 11.7 premium (registred to: PUC-
RS). Afim de calibrar as mensuragdes, o avaliador repetiu todas as medidas ao final de cada dia,
havendo discrepancia nos valores entre a primeira e segunda afericdes, uma terceira avaliagéo era
realizada. As avaliagGes, tanto pré e pds-operatorias, foram realizadas em trés alturas do corte

coronal, com trés medias em cada corte. O passo a passo para medi¢ao foi da seguinte maneira:
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Exposigao de todos os cortes (sagital, coronal e axial) na mesma tela; (imagem 1)

2 No corte sagital obteve-se como referencia fixa o ponto N (linha N-perp);

3 Deslocava-se a linha de referéncia de acordo com a medida que seria realizada (anterior,
meédia, posterior) a 25, 30 e 35 mm posteriormente ao ponto N; (imagem 2)

4 No corte coronal, posicionava-se a linha de referéncia no teto da érbita e deslocava a mesma
a 40, 45 e 50mm abaixo da referencia estabelecida; (imagem 3)

5 Apos estabelecer a altura do corte que seria realizado, selecionava-se o corte coronal e
entado realizava-se as medidas, da seguinte forma: C25-40 D/E representando: C (corte
coronal), 25 (linha de referéncia posicionada a 25mm posterior ao N-perp no corte sagital),
40 (linha de referéncia posicionada a 40mm inferior ao teto da 6rbita no corte coronal), D/E
(narina D ou narina E); e assim sucessivamente: C25-40 D/E; C25-45 D/E; C25-50 D/E; C30-
40 D/E; C30-45 D/E; C30-50 D/E; C35-40 D/E; C35-45 D/E; C35-50 D/E; (imagem 4)

6 Finalizadas as medidas relacionadas a estrutura 6ssea, seguiram-se as avaliagbes de tecido
mole; realizadas na vista frontal as seguintes medi¢des: distancia &ntero-posterior (AP) em
cada uma das narinas D e E, distancia transversa (TR) em cada uma das duas narinas e
distancia intranasal (INT) entre o ponto mais lateral da narina D e o ponto mais lateral da
narina E; na vista lateral (perfil) foi medido o angulo nasolabial (ANL). (imagens 5 e 6)

Todas as mensuragdes foram realizadas nas imagens referentes aos dois tempos distintos: pré e
pos-operatorio. Os valores foram anotados em tabela confeccionada para este fim, a qual trazia
também as seguintes informagdes: nome do paciente, sexo, idade, tipo de cirurgia (mono ou
bimaxilar) e tipo de intubagao (simples ou modificada). Foram confecionados graficos afim de melhor
elucidacao e visualizagao dos resultados. Ainda, os dados coletados foram submetidos a analise

estatistica através do teste ndo paramétrico de Wilcoxon com nivel de significancia de 5% (p<0.05).

Coronal Slice

S

=

Imagem 1- exposigado das imagens em miniatura, localizagao ponto N.
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Coronzl Slice

Imagem 2- exemplo de corte no plano sagittal, Imagem 3- exemplo de corte no plano coronal,
35mm posterior ao ponto N. 40mm abaixo do teto da 6rbita.

Coronal Slice

10.8 mm 12.7 mm

A28 mm 134 mm .
125 mm 153 mm

Imagem 4- exemplo da realizagdo das 3 medidas realizadas em corte coronal, em um dos cortes
selecionados (C25-40D/E; C25-45 D/E; C25-50 D/E).
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Imagem 6- avaliacido de tecido mole, medida do angulo nasolabial.
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PUCRS 5. RESULTADOS

ANALISE DESCRITIVA

Os dados coletados foram armazenados em duas tabelas distintas, pré e pds-operatérios,
ambas continham os dados demograficos de forma idéntica (paciente, idade, sexo, cirurgia,
intubacao). Todas as mensuragdes foram avaliadas de forma descritiva e, afim de melhor elucidar
os resultados, foram criadas as seguintes tabelas: (1) variagdo entre medidas inicial e final realizadas
no corte C25 dos pacientes do Gl, de cada uma das narinas; média de variagao final de cada narina
individualmente e variagao final entre média da narina D e média da narina E; (2) variagdo entre
medidas inicial e final realizadas no corte C30 dos pacientes do Gl, de cada uma das narinas; média
de variagao final de cada narina individualmente e variagao final entre média da narina D e média da
narina E; (3) variagao entre medidas inicial e final realizadas no corte C35 dos pacientes do Gl, de
cada uma das narinas; média de variacéao final de cada narina individualmente e variagao final entre
meédia da narina D e média da narina E; (4) variagao entre medidas inicial e final realizadas no corte
C25 dos pacientes do Gll, de cada uma das narinas; média de variagao final de cada narina
individualmente e variagao final entre média da narina D e média da narina E; (5) variagéo entre
medidas inicial e final realizadas no corte C30 dos pacientes do Gll, de cada uma das narinas; média
de variagao final de cada narina individualmente e variagao final entre média da narina D e média da
narina E; (6) variagdo entre medidas inicial e final realizadas no corte C35 dos pacientes do Gll, de
cada uma das narinas; média de variacéao final de cada narina individualmente e variagao final entre

média da narina D e média da narina E;

Tabela 1- dados dos pacientes do Gl no corte C25 (referencia sagital);

25-40 25-45 25-50

PACIENTE D E D E D E

1 0.4 0.8 0 1.5 0.5 3.1

2 0.6 2.1 3.7 0 21 1.3

3 0.7 1.5 3.4 0 2.2 1.5

4 3.3 1.4 4.9 1.1 1.9 0.9

5 3.2 0.9 2.6 0.6 0.9 2.5

6 0.3 1.5 0.5 4.8 3.9 21

7 1.8 2.5 0.9 0.3 1.5 0.7

8 1.1 2.4 1.0 0.8 3.2 1.5

9 1.8 0.3 2.5 1.1 1.5 0.4

10 5.3 3.1 6.7 4.2 8.0 2.6

11 0.9 1.2 1.3 3.6 2.3 1.9

12 2.2 1.4 0 1.1 0.7 1.1

Média variagédo 1.80 1.59 2.29 1.59 2.39 1.63
Variagao final D/E 0.21 0.70 0.76
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Tabela 2- dados dos pacientes do Gl no corte C30 (referencia sagital);

30-40 30-45 30-50
PACIENTE D E D E D E
1 0.5 1.1 1.4 2.0 1.7 1.9
2 2.0 2.0 3.7 2.3 1.7 0.7
3 3.3 0.2 1.7 0.6 0.6 1.5
4 0.4 0.8 1.3 0.3 0 1.2
5 2.5 1.6 3.5 0.5 14 0.3
6 0.8 3.3 0.3 2.8 1.9 14
7 0.9 0.5 2.4 0.2 0.5 1.2
8 0.7 0.4 2.0 0.3 14 1.7
9 2.5 3.5 0.7 3.1 14 1.3
10 6.4 1.6 8.3 1.3 11.8 4.2
11 2.0 1.6 0.8 5.5 2.6 0.4
12 0.2 0.1 1.3 1.1 1.0 0.2
Média variagao 1.85 1.39 2.28 1.66 2.16 1.33
Variagao final D/E 0.46 0.62 0.83
Tabela 3- dados dos pacientes do Gl no corte C35 (referencia sagital);
35-40 35-45 35-50
PACIENTE D E D E D E
1 0.1 0.9 0.1 0.3 0.6 2.2
2 0 4.3 1.7 2.9 14 2.1
3 1.2 0.3 0.1 0.8 2.3 0.1
4 1.2 1.7 1.9 4.0 1.2 0.8
5 1.2 2.7 0.3 0.8 0.1 0.8
6 1.3 1.7 1.1 2.7 0.8 0.4
7 0.1 1.7 0.2 3.8 0.4 0.8
8 0.8 1.0 0.8 1.1 1.3 0.8
9 1.0 2.6 3.2 2.0 2.2 2.3
10 7.3 6.2 10 3.9 5.8 3.7
11 2.4 3.1 0.5 51 0.8 4.1
12 0.4 0.1 0.5 0.1 0.4 1.1
Média variagao 1.41 2.19 1.7 2.29 1.44 1.60
Variagao final D/E 0.78 0.59 0.16
Tabela 4- dados dos pacientes do Gll no corte C25 (referencia sagital);
25-40 25-45 25-50
PACIENTE D E D E D E
1 1.1 3.1 2.4 1.8 3.7 2.4
2 0.6 0.9 1.4 2.6 0.5 1.6
3 0.1 0.8 0.1 0.4 1.3 2.2
4 0.1 1.1 0.4 0.4 0.8 2.6
5 3.0 3.0 0 4.1 0.5 5.3
6 1.2 3.0 2.8 2.2 1.7 0.4
7 0.2 0.5 0.2 2.5 0.6 1.9
8 1.3 0.9 0 1.7 4.1 4.2
9 0 1.5 0.1 2.0 4.3 1.6
10 2.3 0.4 4.3 2.2 2.8 0.1
11 1.2 0.4 2.8 0.5 1.3 1.6
12 2.3 6.3 2.8 10.6 0.9 2.9
Média Variagédo 1.11 1.82 1.44 2.58 1.87 2.23
Variagao final D/E 0.71 1.14 0.36
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Tabela 5- dados dos pacientes do Gll no corte C30 (referencia sagital);

30-40 30-45 30-50
PACIENTE D E D E D E

1 0.9 3.4 0.2 1.4 2.4 0.7

2 2.0 0.3 0.5 0.3 1.2 1.2

3 0.8 0.2 1.6 2.3 0.6 0.4

4 0.1 0.3 1.2 1.8 0.9 0.7

5 1.9 0 1.7 2.2 0.3 2.0

6 1.1 0.5 2.8 0.1 3.0 1.0

7 1.7 2.1 0.6 2.2 1.2 2.2

8 0.9 1.2 0.2 0.2 0.2 0.1

9 1.1 0.5 2.5 0.8 1.6 0.2

10 0.7 0.6 1.9 0.4 1.9 1.4

11 4.3 2.2 1.8 1.0 1.0 0.3

12 0.5 2.2 3.1 8.1 1.7 2.6

Média Variacéo 1.33 1.12 1.50 1.73 1.33 1.06
Variagao final D/E 0.21 0.23 0.27

Tabela 6- dados dos pacientes do Gll no corte C35 (referencia sagital);

35-40 35-45 35-50
PACIENTE D E D E D E

1 1.2 2.6 0.9 2.4 1.2 1.4

2 1.3 0.2 3.1 1.8 2.4 0.7

3 6.8 5.7 3.5 7.0 3.3 3.3

4 2.3 0.2 0.5 0 0.2 0.7

5 2.0 2.2 3.0 2.5 1.7 1.4

6 1.7 0.7 3.1 1.3 0.6 9.7

7 2.5 1.3 2.8 1.0 2.4 25

8 1.8 2.2 0.6 1.2 0.3 0.2

9 3.2 4.0 3.0 0.4 5.6 2.6

10 0.8 0.3 0.4 0.6 2.5 0.1

11 3.5 1.2 1.9 2.0 3.6 0.8

12 2.3 2.3 0.2 4.2 0.3 0.8

Média Variacéo 2.45 1.90 1.91 2.03 2.00 2.01
Variagao final D/E 0.55 0.12 0.01

A analise individualizada de cada corte, para cada um dos grupos, permite verificar que no
C30 as médias de variagao, bem como a variagao final entre as duas narinas, foi mais uniforme em
relagdo aos cortes C25 e C-35. Apds a confecgao das tabelas individualizadas, realizou-se também
a produgao de tabelas unificadas, realizando-se a média de variagédo pré e pds-operatoria levando
em consideragao todos os cortes, de maneira integral. Verificou-se que o grupo | teve uma variagao
menor (1.50mm) em relagao ao grupo Il (1.99mm). (tabelas 7 e 8) Ainda, os dados das tabelas 7 e
8 foram transferidos para dois graficos distintos, um representando a média de variagdo de cada
narina, bem como variagao entre ambas (D/E) do grupo | e outro representando a média de variagao
de cada narina, bem como variagao entre ambas (D/E) do grupo Il; quanto maior a discrepancia entre
as variagdes da narina D x narina E mais assimétrica a variagao, sendo ideal que o tamanho de cada

barra fosse 0 mais simétrico possivel entre as duas narinas. (graficos 1 e 2)
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Tabela 7- Média geral da variagdo de cada narina no grupo |, com média de 1.50mm e mediana
de 1.15mm.

PACIENTE NARINA D NARINA E VARIAGCAO
1 1.7 3.1 1.4
2 3.7 4.3 0.6
3 3.4 4.3 0.6
4 4.9 4.0 0.9
5 3.5 2.7 0.8
6 3.9 4.8 0.9
7 24 3.8 1.4
8 3.2 1.7 1.5
9 3.2 3.5 0.3
10 11.8 6.2 5.6
11 2.6 5.5 2.9
12 2.2 1.4 0.8

Tabela 8- Média geral da variagdo de cada narina no grupo Il, com média de 1.99mm e mediana
de 3.45mm.

PACIENTE NARINA D NARINA E VARIAGCAO
1 3.7 3.4 0.3
2 3.1 2.6 0.5
3 6.8 7.0 0.2
4 2.3 2.6 0.3
5 3.0 5.3 2.3
6 3.1 9.7 6.6
7 2.8 2.5 0.3
8 4.1 4.2 0.1
9 5.6 4.0 1.6
10 4.3 2.2 2.1
11 4.3 2.2 2.1
12 3.1 10.6 7.5
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Grafico 1- exposicao visual da variagdo média entre cada narina e variagao final entre ambas,

grupo |.
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Grafico 2- exposicao visual da variagdo média entre cada narina e variagao final entre ambas,

grupo Il



Ainda, as variagbes obtidas de cada um dos dois grupos foram classificadas em intervalos,
obtendo-se o seguinte resultado: variagdo entre 0.1 - 0.4mm: grupo | — 01 paciente, grupo II- 05
pacientes; 0.5 — 0.9mm: grupo | — 05 pacientes, grupo Il — 01 paciente; 1.0 — 1.9mm: grupo I- 04
pacientes, grupo Il — 01 paciente; 2.0 — 2.9mm: grupo | — 01 paciente, grupo Il — 03 pacientes; 3.0-
4.9mm:nenhum paciente de ambos os grupos; igual ou acima de 5.0mm : grupo | — 01 paciente grupo

Il — 02 pacientes. (grafico 3)

3,75
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0,1-0,4mm 0,5-0,9mm 1,0-1,9mm 2,0-2,9mm 3,0-4,9mm >5mm

Grafico 3- divisdo do niumero de pacientes de cada grupo de acordo com intervalo de variagao.

Em relagéo aos resultados obtidos no tecido mole, observamos a variagao nas dimensdes
anteroposterior, transvera e distancia internasal, entre os momentos pré e pds-cirdrgico de cada
narina D/E e em cada um dos dois grupos nas tabelas a seguir (9 - 10) onde temos: AP ND
(anteroposterior narina direita), AP NE (anteroposterior narina esquerda), TR ND (transversa narina
direita), TR ND (transversa narina esquerda), INTRA (distadncia internasall) e ANL (angulo
nasolabial). As médias de variagdes entre cada narina D/E foram as seguintes: Grupo | — sentido
anteroposterior: ND — 2.58mm, NE — 2.31mm com variagdo de 0,27mm; sentido transverso: ND —
1.30mm, NE-1.13mm com variagao de 0.17mm; distancia internasal: 2.38mm; Grupo Il — sentido
anteroposterior: ND — 0.74mm, NE — 1.38mm com variagdo de 0,64mm; sentido transverso: ND —

1.36mm, NE-1.70mm com variagédo de 0.34mm); distancia internasal: 3.44mm;
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Tabela 9- variagbes no tecido mole em cada uma das narinas D/E, grupo I.

GRUPO | AP ND AP NE TR ND TR NE INTER ANL
Paciente 1 2.6mm 1.3mm 2.2mm 1.0mm 2.9mm -11°
Paciente 2 0.6mm 1.4mm 1.2mm 0.1mm 2.0mm +8.7°
Paciente 3 0.9mm 0.1mm 1.8mm 1.0mm 1.5mm +4.4°
Paciente 4 2.1mm 2.0mm 0.8mm 0.1mm 1.6mm -6.6°
Paciente 5 2.0mm 0.5mm 0.1mm 3.0mm 2.9mm +1.2°
Paciente 6 0.5mm 1.6mm 0.2mm 0.7mm 0.6mm +25.8°
Paciente 7 1.3mm 0.9mm 0.5mm 1.7mm 3.3mm +6.2°
Paciente 8 3.0mm 3.1mm 1.8mm 0.9mm 1.9mm +6.6°
Paciente 9 9.4mm 8.9mm 2.9mm 0.5mm 4.6mm -25.8°
Paciente 10 1.3mm 4.0mm 1.0mm 1.4mm 1.0mm +29.2°
Paciente 11 6.0mm 3.7mm 0.8mm 1.5mm 2.7mm 17.7°
Paciente 12 1.3mm 0.3mm 2.3mm 1.7mm 3.6mm +5.3°
VARIAGAO 2.58mm 2.31mm 1.30mm 1.13mm 2.38mm

Tabela 10- variagbes no tecido mole em cada uma das narinas D/E, grupo Il

GRUPO 1l AP ND AP NE TR ND TR NE INTER ANL
Paciente 1 0.2mm 1.5mm 2.0mm 0.7mm 0.8mm -11°
Paciente 2 Omm 1.6mm 2.1mm 1.4mm 2.0mm +8.7°
Paciente 3 0.4mm 1.2mm 1.1mm 1.7mm 1.5mm +4.4°
Paciente 4 0.9mm 0.7mm 1.4mm 1.1mm 1.6mm -6.6°
Paciente 5 2.4mm 1.9mm 0.7mm 2.7mm 2.9mm +1.2°
Paciente 6 0.4mm 1.4mm 1.4mm 2.0mm 0.6mm +25.8°
Paciente 7 2.0mm 1.9mm 2.9mm 1.4mm 3.3mm +6.2°
Paciente 8 0.5mm 1.9mm 0.6mm 2.2mm 1.9mm +6.6°
Paciente 9 0.4mm 1.1mm 1.1mm 2.6mm 4.6mm -25.8°
Paciente 10 0.5mm 0.4mm 0.2mm 0.2mm 1.0mm +29.2°
Paciente 11 0.6mm 0.8mm 0.7mm 2.4mm 2.7mm 17.7°
Paciente 12 0.6mm 2.2mm 2.2mm 2.0mm 3.6mm +5.3°
VARIAGAO 0.74mm 1.38mm 0.64mm 1.36mm 3.44mm

ANALISE ESTATISTICA

Os dados obtidos apds mensuragdo das imagens foram submetidos ao teste nao
paramétrico de Wilcoxon a significancia de 5%, por escolha do profissional da area (estatistico). Os
resultados estatisticos mostraram nado haver diferenca significante entre os dois grupos,
evidenciando que ambas as técnicas de intubagao sao adequadas e indicadas para a manutengao

da anestesia geral do paciente durante a realizagao de Osteotomia Le Fort | para cirurgia ortognatica.
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PUCRS 6. DISCUSSAO

A Osteotomia Le Fort | € o procedimento cirurgico de escolha para corrigir as discrepancias
maxilares. Algumas das complicagdes desta cirurgia sdo hemorragia, parestesia devido a danos no
nervo facial e desvio do septo nasal podendo resultar em assimetria nasal e problemas respiratérios,
como por exemplo o ronco. O desvio do septo nasal € a complicagdo mais comum e uma das
complicagdes mais evidentes durante a osteotomia Le Fort I. (Ibrahim, 2014) O presente estudo
comparou a intubagao nasotraqueal x dupla intubagao nasal, os dados estatisticos ndo resultaram
em diferenga estatisticamente significante relacionados as dimensdes nasais e perfil de tecido mole.
Entretanto, ndo foram avaliados os aspectos subjetivos referente a comparagdes pré e poés-
operatoria dos aspectos estético e funcional de cada um dos dois grupos distinto de pacientes. As
mudangas no tecido duro s&o mais previsiveis que no tecido mole, embora as alteragdes do perfil
mole sejam dependentes do tecido duro; assim, a previsibilidade das alteragdes pos-operatorias
influenciardo na escolha do procedimento cirirgico, se bimaxilar ou monomaxilar, bem como o
envolvimento do mento. Dos 24 pacientes avaliados, 20 (83,3%) haviam sido submetidos a cirurgia
ortognatica bimaxilar e apenas 4 (16,7%) passaram por cirurgia apenas de maxila; 13 (54%) eram
mulheres e 11 (46%) homens; entre os pacientes do sexo masculino, 7 (63%) receberam dupla
intubacéo nasal e 04 (37%) receberam intubac&o nasotraqueal, enquanto que entre os participantes
do sexo feminino 08 (63%) receberam intubacdo nasotraqueal e 05 (37%) receberam dupla
intubacao nasal. As mudangas no perfil de tecido mole sao significativamente alterados com a
cirurgia ortognatica. (Ghassemi, 2017) Os resultados corroboram com a literatura, evidenciando
alteragdes no angulo nasolabial, bem como no perfil de tecido mole da regido avaliada (nasal).
(Ghassemi, 2014) Alguns autores discutem o efeito da Osteotomia Le Fort | na morfologia nasal,
muitas vezes indicando procedimentos adjuntos a cirurgia, como por exemplo a plicatura nasal afim
de evitar uma estética desfavoravel. (Posnick, 2007) Recomenda-se a redugéo do septo nasal ao
término da cirurgia ortognatica maxilar, apés extubagao do paciente, afim de evitar problemas futuros
em decorréncia do desvio de septo, tais como ronco e dificuldade respiratdria. (Shin, 2016) A técnica
proposta mantém o septo nasal posicionado, bem como o arcabougo nasal, preservando a simetria
das narinas. A intubagao nasotraqueal dificulta estimar a quantidade necessaria de redugao do septo
nasal, podendo causar desvio no pos-operatério. (Shin, 2016) A colocagao de um tubo, de mesmo
diametro do utilizado para manutengédo da anestesia, na narina contra lateral mostrou-se eficiente
na manutengao da posigao do septo nasal e simetria das narinas; surgindo como uma opgao viavel

€ sem riscos ou prejuizos aos pacientes.
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7. CONSIDERAGOES FINAIS

A cirurgia ortognatica proporciona ao paciente, corregao ou atenuagdo das deformidades
faciais, melhorando o aspecto funcional e a estética da face e sorriso. Estas alteragdes acarretam
mudangas significativas na vida dos individuos, gerando melhor qualidade de vida, influenciando o
aspecto psicoldgico no d&mbito da auto-confianga e elevando a auto-estima.

O planejamento é fundamental ao cirurgido, desde o diagndstico e estudo individual de cada
caso até a escolha do tratamento mais viavel a este paciente, além é claro de uma técnica ciurgica
precisa e refinada, desta forma sera possivel obter o melhor prognéstico.

A intubagao nasotraqueal é a técnica de escolha para manutengdo da anestesia geral ao
paciente durante a cirurgia ortognatica, no entanto este procedimento somado a Osteotomia Le Fort
| de maxila podera resultar em alteragdo no arcabougo nasal e septo, podendo comprometer os
resultados estético e funcional, com assimetria das narinas, dificuldade respiratéria e ronco no pds-
operatorio.

Uma alteragao na técnica de intubagao nasotraqueal pode ser benéfica ao paciente. A dupla
intubacao nasal tem a vantagem de manter as dimensdes nasais, evitando o desvio do septo nasal
e preservando a posigao pré-operatéria do mesmo. Adicionalmente, ndo apresenta qualquer
desconforto pés-cirurgico. Esta manobra surge como um procedimento alternativo e seguro a ambos,
anestesista, cirurgido bucomaxilofacial e paciente, durante a intubagao na cirurgia ortognatica.

A experiéncia de profissionais que vem langando mé&o desta alternativa, refere que os
pacientes submetidos a dupla intubagao nasal ndo tem relatado maior desconforto ou dificuldade
respiratéria em relagao aos pacientes submetidos a intubagao nasal tradicional.

Apresenta relevancia a execugao de pesquisas semelhantes a esta, levando em consideragao
a avaliacédo subjetiva functional e estética por parte dos pacientes, bem como avaliagdo visual
comparando o antes e depois da cirurgia, por parte de pacientes e profissionais.

Sugerimos a realizagdo de mais estudos como este, a ser realizado de forma prospectiva e
com maior amostragem afim de afirmar e consolidar a técnica proposta com esta pesquisa.

A descoberta de novas técnicas e tecnologias, bem como o desenvolvimento e
aperfeicoamento das ja existentes, permite o avango da qualidade dos servigos na area da saude,
gerando beneficios ao profissional e paciente, tais como maior previsibilidade de resultados,
diminui¢cao no tempo de tratamento, procedimentos menos invasivos, melhores instrumentais, maior

precisao técnica, e consequentemente maior satisfagao a pacientes e profissionais.
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The Le Fort | osteotomy is the most common method to correct the dentofacial deformities of
the midface. This technique affects width of the alar base, nasal tip, upper lip thinning, downturning
the commissures and opening of the nasolabial angle.2‘3 One of the main complications of the Le Fort
| osteotomy is deviation of the nasal septum. When anestesia is given nasotracheally the
endotracheal tube obstructs the field of operation in the nasal cavity region which turn hinders the
proper reduction of the nasal septum and repositioning of the oro-cranial base, thus leading to a
deviation nasal septum.4 The tradicional alternatives are tracheostomy and submental orotracheal
intubation, which respectively require a longer recuperation period post surgery and a visible facial
scar besides the inherent difficulty of the technique.1 The objective of this technical note is to describe
an alterantive to nasotracheally intubation during the Le Fort | Osteotomy in order to prevent the
septum desviation. This technique consists in the use of a two nasal tube during the intubation. Both
of this will have the same diameter. (Fig.1)

The first tube will be placed nasotracheally to keep patient ventilation, followed by placing the
second tube, that will be cut so the intubation remains up to the oropharynx. (Fig.2) It is important to

cut the cuff off the second tube so as not to confuse the anesthetist in inflating the wrong tube.
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Fig.2- Intra-oral view of both tubes. Note the position of

the second tube, limited to the oropharynx.

Fig.3- Final result after desintubation
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Conclusion

The double nasal technique intubation has the advantage to keep the nasal dimension,
therefore avoiding the nasal septum deviation, and maintaing the pre-operative position of the nasal
septum (Fig.3). Additionally it does not present any postoperative discomfort to the patient. The
double intubation technique could be a safety alternative procedure to maxillofacial surgeon during

intubation in orthognathic surgery.
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ABSTRACT

Nasal septum deviation may be a transoperatory complication, when the nasal endotracheal tube
obstructs the operative field. The use of a second tube in the contralateral nostril is an alternative to
maintain the nasal symmetry. n. Therefore, the objective of this study was to assess and compare
nasal cavity dimensions and symmetry before and after Le Fort | osteotomy using conventional or
double intubation during general anesthesia. The sample included 24 patients with pre- and
posttreatment cone beam computed tomography (CBCT) available. Patients were split in two groups
by intubation technique: group |, conventional intubation; group Il, double intubation. Scans were
imported to the Dolphin software, images were reoriented and measures from the nose and nasal
cavity were performed. Data were compared between groups with non-parametric Wilcoxon test (p <
0.05). The results indicated no statistically significant differences between groups (p > 0.05). Under
limitations of the study, it is possible to conclude that Le Fort | osteotomy has equal outcomes in the

nose and nasal cavity using either conventional or double nasal intubation

Keywords: Le Fort | Osteotomy; nasotracheal intubation; double nasal intubation
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INTRODUCTION

Orthognathic surgery aims to correct the alveolar and skeletal discrepancies of the patient and
maximize the aesthetic benefit. These patients are generally referred by orthodontists for the
evaluation and correction of malocclusion and skeletal problems.1 The morphology of the soft
tissue facial profile can determine the amount and direction of dental and skeletal dislocations.
However, soft tissues present greater variability in response to treatment than in hard tissues,
which are more predictable.z'3 Although it has the primary purpose of correcting the patient's
dental and skeletal discrepancies, surgical procedures should be based on the best aesthetic
result possible. However, addressing these patients with aesthetic concerns in mind maximizes
the overall benefit of orthognathic surgery.1 First introduced by Worms and collaborations?, later
modified by McCollum and Evans®, the treatment plan was suggested primarily to establish the
more favorable profile outline of soft tissue, since the manipulation of hard tissue is more
predictable in its final position. Once assessed, these data should be used to determine the
amount and direction of tooth and skeletal movement. This approach is of direct importance to
soft tissues because they introduce greater variability to the result. The planning of orthognathic
surgery may be limited to isolated osteotomies of the maxilla or mandible, as well as combined
osteotomies of both maxillaries, and there may be the need for chin osteotomy.1

Maxillary orthognathic surgeries are performed through the Le Fort | osteotomy, which allows an
aesthetic result favorable to the gingival smile, to solve a maxillary skeletal deficit, as well as to
treat sleep apnea due to nasal septum defects.*® The patient undergoing the Le Fort | Osteotomy
under nasotracheal intubation has as main anatomical complication - the deviation of the nasal
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septum, which can cause respiratory and snoring problems.
complications reported by patients undergoing orthognathic surgery under Le Fort | osteotomy
are: bleeding in the palatal region, temporary blockage of the nasal airways and bleeding at the
operated site. Once the inflammation is reduced, the main complication is the deviated nasal
septum, this occurs frequently and is mainly due to nasotracheal intubation.**®’” When the
anesthesia is performed nasotracheally the endotracheal tube obstructs the operative field in the
region of the nasal cavity, which in turn, makes it difficult to properly reduce the nasal septum. An
alternative method was proposed by Altemir (1986)7, submental tracheal oro intubation, however
this technique implies in scar resulting from the extra-oral incision required by the procedure.8 A
possible alternative to submental intubation that would avoid a possible complication of
postoperative septum deviation is the use of double nasal intubation. While one of the nostrils will
receive the endotracheal tube that will go to the patient's lung, allowing the anesthesia to be
maintained, the tube positioned in the other nostril will not function in the maintenance of the
airways, but will preserve the position of the nasal septum and consequently the nasal suture
right. Due to lack of current literature reporting this procedure, the present study aimed to describe
the technique in question, reporting through tomographic evaluation, the nasal and soft tissue
profile of patients submitted to maxillary orthognathic surgery, combined or not with mandibular

surgery, submitted to nasotraqueal intubation x patients submitted to double nasal intubation.



MATERIALS AND METHODS

The present study is a longitudinal, retrospective observational clinical study. The sample
consisted of image files (cone beam computed tomography) of patients operated at the
Bucomaxillofacial Surgery and Traumatology department of the Sdo Lucas Hospital of PUCRS.
The pre and postoperative exams were obtained from patients indicated and submitted to maxilla
orthognathic surgery, associated or not with the mandible. The study was performed from 24
medical records of patients of both sexes, over 18 years with no maximum established age; the
images of patients were divided into two groups: group | (control); 24 images (12 pre and 12 post
operative) of patients submitted to Le Fort | osteotomy and nasotracheal intubation (a single
nostril); group Il (test) 24 images (12 pre and 12 post operative) of patients submitted to Le Fort |
osteotomy and double nasal intubation (both nostrils) - (figure 1); the patients in group Il received
a nasotracheal tube to the lung responsible for the maintenance of anesthesia and in the
contralateral nostril a tube of the same diameter only to the oropharynx in order to maintain the
nasal scaffold and to avoid or minimize nasal septum deviation .

The complete records, with pre and post-operative images, stored in the dolphin software, were
selected in an orderly manner according to the allocation in the system. All surgical procedures
had occurred in the period between 2014-2018. All surgical procedures had been performed by
the same Bucomaxillofacial surgeon. The surgical protocol of the service in question calls for
preoperative computerized cone beam tomography (TCCB) for digital surgical planning, as well
as postoperative CT, with 01 month in order to control postoperative and comparison of results.
All images taken at the Radiology Department of PUCRS were using the i-CAT scanner (Imaging
Sciences Int, Hatfield, PA, USA) with 120 kV, 8 mA, 40 seconds exposure and 0.33 mm voxel.
Patient data were reconstructed and exported in DICOM (Digital Imaging and Communication in
Medicine) format; so that it was possible to reproduce the images prior to their acquisition, the
patient's midline was positioned perpendicular to the ground, and the horizontal plane of Frankfurt
parallel to the ground. The tomographic evaluations were performed by the same operator, that
was calibrated before the measurements, using the software dolphin imaging 11.7 premium
(registered to: PUC-RS) using the coronal view as follows: First, it was localized the fixed point N
at sagittal view, then the perpendicular line (N-perp) was posterior moved according to the
measurement that would be performed at 25, 30 and 35 mm after N-perp; (figues 1) The next in
the coronal section, the reference line was placed in the ceiling of the orbit and moved the same
to 40, 45 and 50mm below this, to realize the measurements; After establishing the height of the
cut to be performed, the coronal cut was selected and the measurements were then made, as
follows: C25-40 R/ L representing: C (coronal cut), 25 (reference line positioned at 25 mm
posterior to the N-perp in the sagittal cut), 40 (reference line positioned 40 mm below the ceiling
of the orbit in the coronal cut), R/ L (right nostril or left nostril); and so on: C25-45 R/L, C25-50
R/L, C30-40R/L, C30-45R/L, C30-50R/L, C35-40R/L, C35-45 R/L, C35-50 R/L; After the
measures related to bone structure were finished, the soft tissue evaluations were followed;

anteroposterior (AP) and transverse distance (TR) in each of the two nostrils (R, L) and intranasal



distance (INT) between the more lateral point of the right nostril and the more lateral point of the

left nostril; in the side view (profile) the nasolabial angle (ANL) was measured. (Figure 2).

Figures 1- (a) frontal view of the technique of dual nasal intubation;
This image is just to illustrate the technique.

To the procedure we use two identical tubes.

Image by Dr. Nelson Leon

Figure 2- example of measures evaluated.

Statistical analysis

The data obtained after the measurement of the images were submitted to the Wilcoxon non-
parametric test at a significance of 5%. The statistical results showed that there was no significant
difference between the two groups, evidencing that both techniques of intubation are adequate
and indicated for the maintenance of general anesthesia of the patient during the performance of

Le Fort | Osteotomy for orthognathic surgery.

RESULTS

Descriptive analysis

The data collected were stored in two separate tables, pre and postoperative, both containing the
demographic data identically (patient, age, sex, surgery, intubation). All measurements were
evaluated descriptively and, in order to better elucidate the results, the following tables were
created: (1) variation between initial and final measurements performed in the C25 cut of Gl
patients from each nostril; mean final variation of each nostril and final variation between nostril
R mean and nostril L mean; (2) variation between initial and final measurements performed on

C30 cut of Gl patients from each nostril; mean final variation of each nostril and final variation



between nostril R mean and nostril L mean; (3) variation between initial and final measurements

performed in the C35 cut of Gl patients from each nostril; mean final variation of each nostril and

final variation between nostril R mean and nostril L mean; (4) variation between initial and final

measurements performed in the C25 cut of GllI patients from each nostril; mean final variation of

each nostril and final variation between nostril R mean and nostril L mean; (5) variation between

initial and final measurements performed in the C30 cut of GllI patients from each nostril; mean

final variation of each nostril and final variation between nostril R mean and nostril L mean; (6)

variation between initial and final measurements performed in the C35 cut of Gll patients from

each nostril; mean final variation of each nostril and final variation between nostril R mean and

nostril L mean.

Table 1- measurements of group one patients at C25 cut (sagital reference);

25-40 25-45 25-50
PATIENT R L R L R L
1 0.4 0.8 0 1.5 0.5 3.1
2 0.6 21 3.7 0 21 1.3
3 0.7 1.5 3.4 0 2.2 1.5
4 3.3 1.4 4.9 1.1 1.9 0.9
5 3.2 0.9 2.6 0.6 0.9 25
6 0.3 1.5 0.5 4.8 3.9 21
7 1.8 2.5 0.9 0.3 1.5 0.7
8 1.1 2.4 1.0 0.8 3.2 1.5
9 1.8 0.3 2.5 1.1 1.5 0.4
10 5.3 3.1 6.7 4.2 8.0 2.6
11 0.9 1.2 1.3 3.6 2.3 1.9
12 2.2 1.4 0 1.1 0.7 1.1
Average variation 1.80 1.59 2.29 1.59 2.39 1.63
Final variation R/L 0.21mm 0.70mm 0.76mm
Table 2- measurements of group one patients at C30 cut (sagital reference);
30-40 30-45 30-50
PATIENT R L R L R L
1 0.5 1.1 1.4 2.0 1.7 1.9
2 2.0 2.0 3.7 2.3 1.7 0.7
3 3.3 0.2 1.7 0.6 0.6 1.5
4 0.4 0.8 1.3 0.3 0 1.2
5 2.5 1.6 3.5 0.5 1.4 0.3
6 0.8 3.3 0.3 2.8 1.9 1.4
7 0.9 0.5 2.4 0.2 0.5 1.2
8 0.7 0.4 2.0 0.3 1.4 1.7
9 2.5 3.5 0.7 3.1 1.4 1.3
10 6.4 1.6 8.3 1.3 11.8 4.2
11 2.0 1.6 0.8 5.5 2.6 0.4
12 0.2 0.1 1.3 1.1 1.0 0.2
Average variation 1.85 1.39 2.28 1.66 2.16 1.3
Final variation R/L 0.46mm 0.62mm 0.83mm
Table 3- measurements of group one patients at C35 cut (sagital reference);
35-40 35-45 35-50
PATIENT R | L R | L R | L




1 0.1 0.9 0.1 0.3 0.6 2.2
2 0 4.3 1.7 2.9 1.4 2.1
3 1.2 0.3 0.1 0.8 2.3 0.1
4 1.2 1.7 1.9 4.0 1.2 0.8
5 1.2 2.7 0.3 0.8 0.1 0.8
6 1.3 1.7 1.1 2.7 0.8 0.4
7 0.1 1.7 0.2 3.8 0.4 0.8
8 0.8 1.0 0.8 1.1 1.3 0.8
9 1.0 2.6 3.2 2.0 2.2 2.3
10 7.3 6.2 10 3.9 5.8 3.7
11 2.4 3.1 0.5 5.1 0.8 4.1
12 0.4 0.1 0.5 0.1 0.4 1.1
Average variation 1.41 2.19 1.7 2.29 1.44 1.60
Final variation R/L 0.78mm 0.59mm 0.16mm
Table 4- measurements of group two patients at C25 cut (sagital reference);
25-40 25-45 25-50
PATIENT R L R L R L
1 1.1 3.1 2.4 1.8 3.7 2.4
2 0.6 0.9 1.4 2.6 0.5 1.6
3 0.1 0.8 0.1 0.4 1.3 2.2
4 0.1 1.1 0.4 0.4 0.8 2.6
5 3.0 3.0 0 4.1 0.5 5.3
6 1.2 3.0 2.8 2.2 1.7 0.4
7 0.2 0.5 0.2 2.5 0.6 1.9
8 1.3 0.9 0 1.7 4.1 4.2
9 0 1.5 0.1 2.0 4.3 1.6
10 2.3 0.4 4.3 2.2 2.8 0.1
11 1.2 0.4 2.8 0.5 1.3 1.6
12 2.3 6.3 2.8 10.6 0.9 2.9
Average variation 1.11 1.82 1.44 2.58 1.87 2.23
Final variation R/L 0.71mm 1.14mm 0.36mm
Table 5- measurements of group two patients at C30 cut (sagital reference);
30-40 30-45 30-50
PATIENT R L R L R L
1 0.9 3.4 0.2 1.4 24 0.7
2 2.0 0.3 0.5 0.3 1.2 1.2
3 0.8 0.2 1.6 2.3 0.6 0.4
4 0.1 0.3 1.2 1.8 0.9 0.7
5 1.9 0 1.7 2.2 0.3 2.0
6 1.1 0.5 2.8 0.1 3.0 1.0
7 1.7 2.1 0.6 2.2 1.2 2.2
8 0.9 1.2 0.2 0.2 0.2 0.1
9 1.1 0.5 2.5 0.8 1.6 0.2
10 0.7 0.6 1.9 0.4 1.9 1.4
11 4.3 2.2 1.8 1.0 1.0 0.3
12 0.5 2.2 3.1 8.1 1.7 2.6
Average variation 1.33 1.12 1.50 1.73 1.33 1.06
Final variation R/L 0.21mm 0.23mm 0.27mm




Table 6- measurements of group two patients at C35 cut (sagital reference);

35-40 35-45 35-50
PATIENT R L R L R L
1 1.2 2.6 0.9 2.4 1.2 1.4
2 1.3 0.2 3.1 1.8 24 0.7
3 6.8 5.7 3.5 7.0 3.3 3.3
4 2.3 0.2 0.5 0 0.2 0.7
5 2.0 2.2 3.0 2.5 1.7 1.4
6 1.7 0.7 3.1 1.3 0.6 9.7
7 2.5 1.3 2.8 1.0 24 2.5
8 1.8 2.2 0.6 1.2 0.3 0.2
9 3.2 4.0 3.0 0.4 5.6 2.6
10 0.8 0.3 0.4 0.6 2.5 0.1
11 3.5 1.2 1.9 2.0 3.6 0.8
12 2.3 2.3 0.2 4.2 0.3 0.8
Average variation 2.45 1.90 1.91 2.03 2.00 2.01
Final variation R/L 0.55mm 0.12mm 0.01'mm
DISCUSSION

Orthognathic surgery, although it has the main objective of correcting the patient's dental and
skeletal discrepancies, should be based on the best aesthetic result possible to the patient.
Usually, these patients are referred by orthodontists for evaluation and correction of malocclusion
and skeletal problems.1 Although orthognathic surgery influences and modifies the functional
aspect related to mastication, musculature, speech, and others, concern with facial aesthetics
has been the main reason given by the patients to justify the ortho-surgical treatment. In fact,
facial appearance constitutes "a very important motivation for the patient to seek ortho surgical
treatment, because beauty in our society is highly valued and a determining factor in interpersonal

"> However, addressing these patients with aesthetic concerns in mind maximizes

relationship.
the overall benefit of orthognathic surgery. In our study, the patients evaluated were between 21
and 52 years of age, with a mean of 29.5 years. In relation to sex, 54% were women and 46%
were men.

Firstly introduced by Worms and contributors,? later modified by McCollum and Evans,’ the
treatment plan was suggested primarily to establish the more favorable contour of the contour of
the soft tissue profile. Once assessed, these data should be used to determine the amount and
direction of tooth and skeletal movement to obtain the desired soft tissue contour. This approach
is of direct importance to soft tissues because they introduce greater variability to the final result,
followed by the manipulation of hard tissue since this is more predictable in its final position.
Orthognathic surgery planning may be limited to isolated osteotomies of the maxilla or mandible,
as well as combined osteotomies of both maxilla." In our study, all patients underwent Le Fort |
Osteotomy to correct maxillary deformity, and may or may not have undergone mandibular
surgery, the osteotomies of the chin may have been performed in both procedures, maxillary
orthognathic surgery and combined orthognathic surgery (maxilla and mandible). Out of a total of
24 patients, only 16.7% underwent maxillary surgery, and 83.3% underwent combined surgery;
chin osteotomies were not computed, however, they could have been performed in both mono

and bimaxillary procedures.



Maxillary orthognathic surgeries are performed through the Le Fort | osteotomy, which allows an
aesthetic result favorable to the gingival smile, to solve a skeletal maxillary deficit, and to treat
sleep apnea due to nasal septum defects.*® The patient undergoing Le Fort | Osteotomy under
nasotracheal intubation has as main anatomical complication - the deviation of the nasal septum,
which can cause respiratory and snoring problems.s’7 Some of the immediate complications
reported by patients undergoing orthognathic surgery under Le Fort | osteotomy are: bleeding in
the palatal region, temporary blockage of the nasal airways, bleeding at the operated site. Since
the inflammation is reduced, the main complication is the deviated nasal septum, this occurs

frequently and is mainly due to nasotracheal intubation.*>%”

When the anesthesia is performed
nasotracheally the endotracheal tube obstructs the operative field in the region of the nasal cavity,
which in turn, makes it difficult to properly reduce the nasal septum and repositioning the oro-
cranial base, thus leading to a deviated nasal septum. An alternative method was proposed by
Altemir (1986)7, submental tracheal oro intubation, which was a quick and efficient way to
maintain a free nasal passage for the correct evaluation and alignment of the cranial oro base
and the exact amount of reduction that needed to be made in the nasal septum so that it did not
cause any deviations from the nasal septum postoperatively.4 While minor complications of
submental intubation have been reported in the literature, the main disadvantage is the submental
bleeding resulting from the extra-oral incision required by the procedure.8 A possible alternative
to submental intubation and avoiding a possible complication of postoperative septum deviation
is the use of double nasal intubation. The clinical, aesthetic and functional results of the present
study showed a better prognosis of the nasal region in patients who received double nasal
intubation during orthognathic surgery using Le Fort | Osteotomy, in detriment of those who
received traditional nasal intubation in a single nostril, although not statistically there have been

significant changes between the two techniques of nasotracheal intubation.

CONCLUSION

The technique of double nasal intubation has the advantage of maintaining the nasal dimensions,
avoiding the nasal septal deviation and preserving the preoperative position of the nasal septum.
Additionally, it does not present any postoperative discomfort to the patient. The technique of
double nasal intubation may be an alternative safe procedure to the buccomaxillofacial surgeon
during intubation in orthognathic surgery.

Despite the non-observance of statistically significant results, the clinical observation by the
surgeons that practice this technique should that changes in nasal dimensions were less
discrepant in patients undergoing double nasal intubation to the detriment of patients who
received simple nasal intubation during the procedure. We suggest that further studies be carried
out with this innovation in order to confront these results. Also, in future studies may be added,
subjective assessment of patients comparing respiratory and aesthetic function in the pre and
postoperative, as well as patient perception in relation at aesthetic and functional results.
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Title: An alternative to nasotracheal intubation in orthognathic surgery: double nasal tube

Article Type: Technical Note

Keywords: Orthognathic Surgery, Endotracheal Intubation. Nasal Septum. Corresponding Author:

Miss Patricia Ce,

Corresponding Author's Institution: PUCRS
First Author: Patricia Ce Order of Authors: Patricia Ce; Andre E Lemos; Guilherme Fritscher;
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Abstract: The Le Fort | osteotomy is the most common method to correct the dentofacial
deormities of the midface. This technique affects width of the alar base, nasal tip, upper lip
thinning, downturning the commissures and opening of the nasolabial angle.1,2 One of the main
complications of the Le Fort | osteotomy is deviation of the nasal septum. When anestesia is given
nasotracheally the endotracheal tube obstructs the field of operation in the nasal cavity region
which turn hinders the proper reduction of the nasal septum and repositioning of the oro-cranial
base, thus leading to a deviation nasal septum.3 The tradicional alternatives are tracheostomy
and submental orotracheal intubation, which respectively require a longer recuperation period
post surgery and a visible facial scar besides the inherent difficulty of the technique.4 The
objective of this study is to describe an alterantive technique to traditionally nasotracheally

intubation, in order to prevent the septum desviation. This technique consists in the use ot two

nasal tubes during the intubation. Both of this tube have the same diameter.
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