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Resumo

Introdugao: A acuracia dos métodos palpatérios tem sido abordada por estudos de
validade que comparam seus resultados com um padrao de referéncia de imagem.
Contudo, muitos métodos palpatérios ainda necessitam de analise de validade e/ou
de confiabilidade. Atualmente ndo ha evidéncias sobre a maioria dos métodos
palpatorios da coluna cervical, além disso, ndo existe consenso sobre a influéncia
dos dados pessoais e antropométricos sobre suas validades. O objetivo deste
estudo € examinar a acuracia dos meétodos palpatérios para a localizacdo do
processo transverso da primeira vértebra cervical (PTC1) e dos musculos masseter
utilizando imagens radiolégicas como método padrédo ouro, e a associagao entre as
caracteristicas pessoais e a acuracia observada. Métodos: Estudo de acuracia
diagndstica, simples cego. Noventa e cinco individuos (49 mulheres, 58 + 16 anos)
participaram do estudo. Um unico examinador realizou testes palpatorios na regiao
do pescoco e face de todos os participantes para identificar o PTC1 e o musculo
masseter, bilateralmente. Em seguida, os participantes foram submetidos ao exame
de tomografia computadorizada (TC) multi-slice para avaliagdo da estrutura corporal
identificada. Dois radiologistas, cegados, um em relagdo ao outro e em relagdo a
referéncia anatdbmica sob investigagdo, avaliaram as imagens da TC utilizando o
mesmo critério. A acuracia palpatéria foi calculada como a proporg¢ao das estruturas
corporais identificadas corretamente na amostra estudada. A correlacdo dos
resultados da palpagao (correto = 1) e idade, sexo (masculino = 1) e o indice de
massa corporal foi investigado utilizando-se o coeficiente de correlacdo ponto-
biserial de Pearson. Resultados: Os processos transversos direito e esquerdo foram
localizados corretamente em 76 (80%, IC 95% 71-87) e 81 (85%, IC 95% 77-
91) dos participantes, respectivamente, e bilateralmente em 157 eventos palpatorios
(83%, IC 95% 77-87) avaliados por concordancia dos dois radiologistas. Os
musculos masseteres foram localizados corretamente em 100% dos participantes.
Todas as variaveis demograficas apresentaram estimativas pontuais de correlagéo
fracas ou inferiores com a acuracia da localizacdo do TPC1; apenas a massa
corporal foi correlacionada positivamente com a localizagdo correta de TPC1 a
direita (0,219, IC 95% 0,018 a 0,403, p = 0,033), determinando ~ 5% da variabilidade
da acuracia. Conclusao: A acuracia da localizacdo dos processos transversos da
primeira vértebra cervical e musculos masseteres ¢ alta.

Palavras-chave: vértebras cervicais; atlas cervical;, erros diagnosticos; palpacgéao;
exame fisico; reabilitagao.



Abstract

Introduction: The accuracy of palpation methods has been addressed by validity
studies that compared their results with an imaging reference standard.
Notwithstanding, many palpation methods still lack such validity and/or reliability
analysis. Today, there is no evidence about the reliability and validity of most
palpatory tests for the cervical spine. In addition, there is no consensus about the
influence of personal and anthropometric data in their validity. This study aimed to
examine the accuracy of palpation methods for locating the transverse processes of
C1 (C1TP) and masseter muscle using radiologic images as the gold-standard
method and the association between personal characteristics with the observed
accuracy. Methods: Single-blinded, diagnostic accuracy study. Ninety-five
participants (49 women, 58 t+ 16 years of age) were enrolled in this study. A single
examiner palpated the neck and face region of all participants to identify the C1TP
and masseter muscles bilaterally. In sequence, participants underwent a multi-slice
CT scan for assessment of the superimposed inner body structure. Two radiologists
assessed the CT images using the same criteria and were both blinded regarding
each other’'s assessment and the anatomical landmarks under investigation. The
palpation accuracy was calculated as the proportion of the correctly identified
landmarks in the studied sample. The correlation of the palpation outcome
(correct=1; incorrect=0) with age, sex (male=1; female=0), and body mass index was
investigated using the point-biserial correlation coefficient. Results: The right and left
transverse processes were correctly located in 76 (80%, IC 95% 71-87) and 81
(85%, IC 95% 77-91 of the participants, respectively, and bilaterally in 157 events
(83%, IC 95% 77-87) as evaluated by the agreement of the two radiologists. The
masseter muscles were correctly localized bilaterally in 95/95 (100%) of the
participants. All demographic variables showed weak or lower point estimates of
correlation with the accurate location of C1TP; only body mass was positively
correlated to the correct location of C1TP at the right side (0.219, 95%Cl 0.018 to
0.403, p = 0.033), determining ~5% of the variability of the accuracy. Conclusion:
The accuracy of locating the C1 spinous processes and masseter muscles are high.

Keywords: cervical vertebrae; cervical atlas; diagnostic errors; palpation; physical
examination; rehabilitation.
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Capitulo1 Revisao de Literatura

1.1 Introducao

A palpacao consiste na aplicacido de pressdao manual na superficie do
corpo com intensidade variavel, objetivando determinar a consisténcia, a forma,
o tamanho, a posigéo, e/ou a saude das diversas estruturas corporais (CHILA,
2011). A palpagao é deste modo, uma tarefa complexa que requer diversos
tipos de conhecimento, habilidade motora e percepcao tatil, e pode ser
influenciada por fatores pessoais e contextuais sob os quais é realizada. A
palpagcéo esta fortemente relacionada a percepcao pessoal (AUBIM et al.,
2014).

A localizagao de estruturas corporais através da palpagao é amplamente
utilizada por profissionais da area da saude, incluindo profissionais da area da
terapia manual, cirurgides que precisam delimitar o local das incisdes,
anestesiologistas para aplicagdo de anestésicos e bloqueios, dentistas na
avaliacdo cranio cervical, além de pesquisadores de diversas areas que
utilizam meétodos como a fotogrametria para colocagdo de marcadores em
referéncias 6ésseas com o objetivo de analisar postura e movimento do corpo
no espaco, e localizagado de estruturas para avaliar o limiar de dor a pressao.

As disfung¢des cranio cervicais, em especial da primeira vértebra cervical
(C1), estdo relacionadas a queixas comuns como cefaleias, vertigem e
cervicalgias (FERNANDEZ-DE LAS PENAS et al., 2007, FRAIX et al., 2013).
Diversos autores avaliaram a acuracia palpatéria de outras estruturas cervicais,
em sua maioria os processos espinhosos da coluna cervical (ROBINSON et al.,
2009; SHIN et al., 2011; FERREIRA et al., 2016a; FERREIRA et al., 2016b;
POVOA et al., 2016). Aparentemente somente um estudo foi conduzido com
objetivo de avaliar a acuracia palpatoria do processo transverso da primeira
vértebra cervical (PTC1) (COOPERSTEIN et al., 2015).
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Similarmente, a musculatura mastigatoria desperta o interesse de
investigacédo diagnodstica e terapéutica de diversos profissionais envolvidos na
abordagem daqueles que apresentam dores orofaciais, incluindo disfungdes
temporomandibulares e cefaleias. Uma das estruturas frequentemente
envolvidas nas dores orofaciais € o musculo masseter, cuja abordagem
palpatéria vem sendo amplamente utilizada na avaliagédo e tratamento das
disfungdes temporomandibulares e dores musculoesqueléticas (GOMES et al.,
2008; IBANEZ GARCIA, 2009).

1.1.1 Métodos palpatérios para localizagao de estruturas

anatdmicas da regiao da cabeca e pescogo

A capacidade de se obter uma avaliagdo palpatéria acurada depende
essencialmente da validagao e confiabilidade dos testes palpatérios utilizados
(NAIJ et al., 2003; SEFFINGER et al., 2004).

Stonelake et al. (1988) avaliaram o nivel da vértebra proeminente em 64
individuos (47 mulheres). Em seu estudo, o método TVP — Teste da vértebra
proeminente apontou a sétima vértebra cervical (C7) em 78,7% das mulheres e
58,8% dos homens comparados a correspondéncia a T1 em 6,4% das
mulheres e 35% dos homens.

Auerbach et al. (2009) analisaram a utilidade do angulo mandibular
como referéncia 6ssea para identificagcdo de niveis vertebrais cervicais. Os
autores conduziram um estudo-piloto com avaliagdo prospectiva com 30
participantes (12 mulheres, faixa etaria de 32 a 78 anos) submetidos a
discectomia (extragao cirurgica de todo ou parte do disco intervertebral) e fuséo
cervical para avaliar a confiabilidade palpatéria interexaminadores do angulo
mandibular, osso hioide, tubérculo carotideo, cartilagem tireoide e cricoide. As
radiografias da coluna cervical foram realizadas com o paciente em decubito
dorsal no momento da cirurgia, para avaliar a posicdo do angulo mandibular
com o nivel vertebral cervical correspondente e em perfil em posicao
ortostatica. Foram mensuradas as distancias verticais entre o angulo

mandibular e cada espacgo intervertebral subaxial e osso hioide para
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comparagao interna, assim como a posi¢cao do osso hioide relativa ao nivel
vertebral ou espaco discal correspondente e a distancia vertical entre 0 0sso
hioide e cada espaco discal. Foi observada confiabilidade interexaminadores
(cirurgiao e o residente-sénior) de 100% (30/30) na palpagao do angulo
mandibular, de 93% (28/30) na palpagao da cartilagem tireoide e 83% (25/30)
na palpagdo do osso hioide. Nas radiografias pré-operatérias em posicao
ortostatica, o angulo mandibular foi localizado a uma distdncia média de
0,5346,56 mm do espago discal C2-C3. Na radiografia intraoperatéria em
decubito dorsal, o angulo mandibular foi localizado a uma distancia média de
3,24+6,31 mm do espaco discal C2-C3. A diferenga da distancia entre o angulo
mandibular e cada espaco discal de C2 a C7 nao foi estatisticamente
significativa entre as duas imagens (p = 0.14-0.98). O angulo mandibular
demonstrou-se assim a referéncia 6ssea palpavel mais consistente.

Robinson et al. (2009) estudaram a confiabilidade e validade da
identificagdo do PEC7 (processo espinhoso da sétima vértebra cervical) e
PELS5 (processo espinhoso da quinta vértebra lombar). Dois terapeutas
manuais examinaram 49 participantes entre 26 e 79 anos previamente
indicados ao servigo de radiologia. Dezoito pacientes foram examinados para a
localizagdo do PEC7 seguindo o método TOFE — Teste original de flexdo-
extensdao (MAGEE 2002; MAGEE, 2014). Os dados antropométricos foram
coletados e os participantes foram categorizados em trés grupos diferentes de
acordo com o indice de massa corporal (IMC) (WHO, 1995; SEIDELL &
FLEGAL, 1997). Os pesquisadores realizaram trés sessdes de treinamento
com 12 participantes, antes da realizagdo da coleta, utilizando uma caneta com
tinta visivel somente sob luz ultravioleta, o que permitiu cegar o segundo
examinador e avaliar a confiabilidade interexaminadores. Para a medida de
acuracia, um pequeno imé foi fixado a pele com fita adesiva e os pacientes
foram submetidos a radiografia anteroposterior (A) e perfil em posi¢ao
ortostatica. Um radiologista analisou as imagens para identificagcdo das
estruturas localizadas. A sétima vértebra cervical foi reconhecida corretamente
pelo terapeuta #1 em 10 (55%) e pelo terapeuta #2 em 13 (72%) casos,
embora ndo seja especificado se foi o processo espinhoso ou qualquer parte
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da vértebra. Houve concordancia entre os dois terapeutas em 8 (44%)
pacientes (¢« = 0,18 [-0,25; 0,62]). Os resultados da palpagdo foram
comparados com o IMC e o teste Kruskal-Wallis n&o indicou diferenca
significativa entre as marcas realizadas pelos terapeutas nos trés diferentes
grupos (p= 0,2). O peso, altura e sexo também nao influenciaram
significativamente os resultados palpatorios. Os resultados sugerem baixa
confiabilidade interexaminadores para identificacdo do PEC7 utilizando esse
método.

No estudo de Shin et al (2011), os autores avaliaram por meio da
palpacdo dos processos espinhosos, a identificacdo do nivel cervical em 96
participantes separados por randomizagdo em dois grupos. A localizagdo do
PEC7 através do TVP foi comparada com a utilizacdo do MEF, cada um
aplicado em um dos grupos. A palpagdo e a analise das imagens foram
realizadas por um unico examinador, n&o cegado e a fluoroscopia foi utilizada
como padrao-ouro para a identificagdo dos processos espinhosos. O PEC7 foi
corretamente identificado em 77,1% dos pacientes no grupo MFE, comparados
a 37,5% no grupo submetido ao método convencional (P<0,001). A acuracia do
meétodo de MFE foi significativamente superior ao TVP independentemente da
idade, sexo e IMC (IMC <25 kg/m, P = 0,006; IMC =25 kg/m , P =0,008). Em
47,9% dos pacientes do grupo avaliado com o TVP o PEC6 foi identificado
como o mais proeminente, demonstrando que os erros sdo mais comuns na
direcao cranial com a utilizagdo do método convencional.

Gadotti et al. (2012) conduziram um estudo em 39 mulheres
assintomaticas sobre a validade da colocacdo de marcadores nos processos
espinhosos da segunda, quarta, sexta e sétima vértebras cervicais (PEC2,
PEC4, PEC6 e PECY7) para avaliagdo da postura cranio-cervical. Os
marcadores foram colocados por um unico examinador e utilizaram o RX como
padrao-ouro. Embora ndo descrita, os autores utilizaram presumidamente o
método TOFE considerando-se a referéncia citada (MAGEE; 2007; MAGEE,
2014). As obesas foram excluidas do grupo e a forma de recrutamento nao foi
mencionada. O mesmo pesquisador realizou a marcacido e a analise das

radiografias. A habilidade de colocagdo dos marcadores sobre 0s processos
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espinhosos foi testada utilizando o percentual de concordancia. O percentual
total de concordéncia foi de 87,8%. Dos 12,2% dos erros, 1,3% (n = 3)
ocorreram na localizagdo do PEC2, 2,6% (n = 4) de PEC4, 3,2% (n = 5) de
PEC6 e 5,2% (n = 8) de PEC7. Os autores concluiram boa concordancia na
colocag&o dos marcadores com o método de imagem utilizado.

Diante do fato de que grande parte dos métodos palpatérios da coluna
cervical utilizados ainda nado foi estudada sistematicamente e sendo assim, a
sua acuracia e confiabilidade permanecem sem comprovagodes, Ferreira et. al.
(2017) conduziram estudos com objetivo de desenvolvimento de um método
palpatério do processo espinhoso da sétima vértebra cervical (PEC7) e sua
validagdo baseada em imagem radiolégica. O estudo envolveu 261
participantes e foi dividido em fases: elaboragcdo de novo método palpatdrio
para localizagdo do PEC7 por meio da avaliagdo de imagens radiolégicas
obtidas de radiografias, tomografias computadorizadas e ressonancias
magnéticas e consulta a literatura em busca de pistas anatbmicas, teste
comparativo entre o0 melhor método existente (método flexdo-extensao, MFE) e
o novo método (método estatico térax-costela, METC) e desenvolvimento e
validacdo de um modelo de regressao linear multipla utilizando o METC. Foram
utilizados marcadores elipticos (15 mm no eixo maior e 11 mm no eixo menor).
Verificamos que a acuracia da identificagdo de PEC7 foi de 18% e 33% (p =
0,013) usando o MFE e METC, respectivamente. Acuracia cumulativa
considerando tanto as diregdes caudal e cranial (PEC7 + 1SP) aumentou para
58% e 81% (p = 0,001) usando o MFE e METC, respectivamente. A idade teve
um efeito significativo sobre a acuracia do MFE (p = 0,027), mas nao sobre a
do METC (p = 0,939). Sexo, massa corporal, estatura e IMC nao tiveram
efeitos significativos sobre a acuracia de nenhum dos dois métodos. A
confiabilidade interexaminador do radiologista para a localizagdo dos
marcadores foi excelente (Kappa = 0,962, 1C95% = [0,888; 1.000]). O modelo
de predicao linear multivariado foi elaborado para distancia vértice-processo
espinhoso de C7 (em cm) gerou a equagao Dwc7z) = 0,986xDw.m) +
0,018xmassa + 0,014xidade -1,008 (R? ajustado = 0,797, EP = 0,025 cm). A
acuracia da identificacdo de PEC7 na fase de desenvolvimento do modelo de
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regressao linear multipla utilizando o METC foi de 40% e a acuracia da
identificacdo de PEC7 utilizando o METC associado ao modelo de regressao
linear multipla foi 66% (p = 0,001). Concluimos que a localizagdo do PEC7 é
mais acurada com a utilizacdo do METC do que o método de flexdo-extensao.
A acuracia da localizagdo do PEC7 & ainda maior com a utilizagdo do modelo
multivariado de predicdo em conjunto com o procedimento palpatério do METC
do que a utilizacdo do método palpatério isolado.

Povoa e colaboradores (2018) estudaram a acuracia da utilizagédo do
MFE na identificagdo do PEC7. O estudo incluiu 101 participantes que apos o
processo palpatorio foram submetidos a exames de radiografia de térax. O
procedimento palpatorio foi realizado por um unico examinador e o marcador
utilizado tinha a dimensdo de 20 mm de didametro. A utilizacdo do MFE
identificou corretamente o PEC7 em 54,5% dos casos (n=55) e a localizagao foi
mais acurada em individuos ndo obesos (IMC < 25 kg/m?).

Recentemente, Ernst e colaboradores (2019) estudaram a confiabilidade
intraexaminador na localizagdo dos processos espinhosos da segunda e da
sétima vértebra cervicais e a mensuracdo de suas distancias relativas e a
posicao relativa de C7 na distancia entre C2 e a espinha iliaca pdstero-superior
(EIPS) com o objetivo de reduzir a variabilidade da colocacdo de marcadores
cutdneos em laboratorios de analise de movimento. A confiabilidade
intraexaminador encontrada foi de 0,75 (IC95% 0,55-0,99) e erro padrdo da
medida de 0,34cm. A distancia relativa estimada de C7 na medida da distancia
total de C2 a EIPS foi de 11,5%. Os autores acreditam que a localizagdo nas
referéncias Osseas através da mensuragdo da distancia seja superior a
localizacdo das estruturas ésseas pela palpagao, pois depende da definicao
comparavel e reproduzivel de estruturas rigidas. Os autores destacam a
pequena amostra como uma das suas limitacbes, e que a confirmagao

radiolégica como padrdo ouro para validagao € recomendada.
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1.1.2 Meétodos palpatoérios para localizagao do processo

transverso da primeira vértebra cervical

O processo transverso da primeira vértebra cervical (PTC1) é
considerado uma referéncia 6ssea da coluna cervical, servindo como ponto de
partida para varios procedimentos tais como intervencdes para controle da dor
cervical e orofacial e aplicagao de técnicas de terapia manual (VAN EERD et
al., 2014; COOPERSTEIN et al., 2015). A localizagao exata dessa estrutura-
alvo é essencial para a aplicagdo de procedimentos invasivos tais como
bloqueios analgésicos e n&o invasivos como aplicagdo de técnicas de
normalizagao articular e miofasciais (SEFFINGER et al., 2004; LICCIARDONE
et al., 2005; SHIN et al., 2011).

Anatomicamente, o PTC1 localiza-se aproximadamente 10 mm abaixo e
anterior a extremidade inferior do processo mastoide (Figura 1). Considerando-
se que a dimensao do processo mastoide é variavel, Hubbard et al. (2012)
estudaram por meio de avaliagdo de radiografia transoral a possibilidade do
PTC1 ser ocluido pelo processo mastoide e consequentemente dificultar a
habilidade do operador na localizacdo desta estrutura. Somente em <1%
(1/120) dos casos examinados houve a oclusao total, ainda assim unilateral.

Figura 1: Localizacado da 12 vértebra cervical. As setas indicam os

processos transversos (Fonte: Autor)
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Alguns autores estudaram as dimensdes de C1. SEGUL & KALIOGLU
(2006) estudaram a anatomia morfométrica de 40 espécimes e descreveram os
parametros anatdbmicos de C1, dentre eles a distdncia entre as duas
extremidades dos processos transversos, em média 74,6 + 9,7 mm (intervalo
de confianga: 29,8 a 84,9). Hubbard et al. (2012) avaliaram 120 radiografias
transorais e concluiram que a distancia vertical do PTC1 variou de 3,5 a 16,8
mm do lado esquerdo e de 3,1 a 15,9 mm do lado direito. A média das alturas
dos processos transversos esquerdo e direito foi de 8,2 £+ 2,5 mm e 8,1 £ 2,54
mm, respectivamente. Loyd et al (2014) estudaram a relagao entre varias
referéncias anatomicas em 28 cadaveres e a distancia entre as extremidades
dos processos transversos de C1 mensurada na populacédo estudada foi 78,8
(£7,4) mm (C1 66,6-91,6 mm).

Localizagao de PTC1. Segundo Magee (2014), para palpar PTC1 o
examinador (i) empalma a cabega do sujeito a ser palpado, (ii) localiza o
processo mastoide de cada lado e (ii) move os dedos inferior e anteriormente
até sentir uma proeminéncia rigida. O processo transverso do atlas encontra-se
localizado abaixo do lobo da orelha e posterior a mandibula.

Cooperstein et al. (2015) estudaram a acuracia da palpagéo estatica do
PTC1 em 21 voluntarios (palpados bilateralmente, totalizando 42 marcagdes)
assintomaticos ou minimamente sintomaticos submetidos a radiografia
transoral e perfil. O método de palpagao utilizado para a localizagdo do PTC1
se baseava nas mesmas referéncias 6sseas que Magee (MAGEE, 2007;
MAGEE, 2014), porém tinha como referéncia inicial o dngulo mandibular; o
voluntario estava sentado em posi¢ao neutra e 0 examinador encontrava-se de
pé atras do sujeito a ser palpado, utilizando-se da polpa dos dedos indicadores
para localizar os PTC1 partindo dos angulos mandibulares e deslizando os
dedos levemente em sentido superior (cranial) e posterior ao ramo mandibular,
permanecendo anterior e inferior ao processo mastoide. Relataram acuracia
restrita — definida como o posicionamento do marcador a 4 mm de PTC1 —
igual a 57,1% (27/42). Relataram também acuracia expandida — definida como
0 posicionamento do marcador mais préximo ao aspecto lateral de PTC1 do
que ao aspecto inferior do processo mastoide ou lateral de PTC2 — igual a
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90,5% (38/42). Entretanto, algumas limitagdes metodoldgicas importantes
dificultam a interpretacédo desses resultados. Primeiro, sem calculo de tamanho
de amostra ndo € possivel concluir se a amostra € representativa da populagéo
estudada. Segundo, ndo esta claro se a mensuragéo foi realizada também nas
imagens de incidéncia sagital. Terceiro, 19 dos 21 voluntarios foram
examinados por um investigador com 8 anos de experiéncia e 2 voluntarios por
outro investigador com 2 anos de experiéncia, o que pode implicar em viés.
Quarto, ndo houve cegamento para a analise das imagens, realizada pelos
préprios examinadores. Finalmente, os protocolos para aquisigdo de imagem
na radiografia transoral preconizam solicitar ao paciente de evitar o movimento
da cabeca no decorrer da abertura da boca; Hubbard et al. (2012) sugeriram a
inclinagdo da cabeca como uma das limitagdes do seu estudo, uma vez que
qualquer deslocamento lateral da cabega poderia alterar a relagdo entre a
mastoide e o angulo mandibular, referéncias para a localizagdo de PTC1 no
estudo de Cooperstein et al. (2015).

A distancia entre o ramo mandibular e o processo mastoide é
aproximadamente a largura de um dedo indicador. O PTC1 é determinado pela
proeminéncia 0ssea encontrada entre essas duas ultimas referencias osseas.
Ambos os autores Magee (2014) e Cooperstein et al. (2015) concordam em
que o PTC1 deva ser palpado entre os processos mastoides e os angulos
mandibulares.

Hamahata et al (2017) avaliaram 213 tomografias computadorizadas das
regides de cabega e pescogo em relagdo a trés parametros: o didmetro interno
do canal espinhal, o diametro anteroposterior e a area de secgao transversal
do atlas para determinar a medida mais util na determinagc&o da tamanho de C1
e concluiram que o didmetro interno do canal vertebral e a area de secgéo
transversal do atlas podem ser utilizadas na avaliagdo do tamanho do anel do
atlas . Adicionalmente concluiram que ha um efeito da estatura e da massa do
individuo sobre as dimensdes de C1.

Loyd et al (2014) destacam que embora nenhuma citagao especifica
descrevendo a dificuldade em localizar o PTC1 tenha sido identificada, pode se

inferir a partir de dados clinicos e experiéncia educacional que a localizagao
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adequada do PTC1 consiste em um desafio palpatério devido a sobreposi¢cao

de tecidos e a proximidade com a base do cranio.

1.1.3 Métodos palpatérios para localizagao dos musculos

mastigatoérios

Os musculos mastigatorios sdo aqueles que se inserem na mandibula,
agem na articulagdo temporomandibular e s&o responsaveis pelo fechamento
da boca, deslizamento da mandibula para frente, tras e lateral. Compreendem
o musculo masseter, temporal, pterigoide lateral e medial. O musculo masseter
€ o0 mais potente musculo da mastigacdo. A hiperatividade do musculo
masseter e a incoordenagao dos musculos mastigatérios tem sido relacionada
com disfungbes temporomandibulares e dor orofacial. (MAPELLI et al ,2017).
Individuos com cefaleia tensional apresentam aumento de atividade
eletromiografica no musculo masseter durante o repouso e mastigacao.
(SAVAREH et al.,, 2016). A palpagdo do musculo masseter faz parte da
avaliacdo clinica para o diagnéstico de dor orofacial, disfungdes
temporomandibulares e cefaleias, e para a indicacdo de intervencdes, tais
como, aplicagdo de Botox® e aplicacdo de técnicas de terapia manual. Os
testes provocativos de dor sobre o musculo masseter foram validados para o
diagnostico de mialgia e mialgia com dor referida como critério diagnostico para
desordens temporomandibulares (sensibilidade 0,90 e 0,86; especificidade 0.99
e 0.98, respectivamente) (IBANEZ-GARCIA, JORDI, et al.,2009; SCHIFFMAN,
E; OHRBACH, R; TRUELOVE, E et al.,2014; CHOI et al, 2017). A avaliagdo da
localizacdo do musculo masseter tem importancia clinica para a realizagao dos
testes provocativos de dor sobre o musculo.

Anatomicamente, o musculo masseter € um musculo largo, espesso e
retangular localizado na face anteriormente a glandula parétida. Sua parte
superficial tem sua insercdo proximal no aspecto inferior e medial dos dois
tercos anteriores do arco zigomatico e a parte profunda no tergo posterior do
arco zigomatico. A insercao distal da parte superficial ocorre na face lateral do
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angulo da mandibula e as fibras profundas, na tuberosidade massetérica no

angulo da mandibula (Figura 2).

Arco
zigomatico

M. masseter,
parte profunda

M. masseter,

narte suinerficial

Frontal Parietal

Proc. mastoide
Capsula articular

Proc. estilgide

Lig. lateral

Poro acistico
externo

Figura 2: Localizagao dos musculos mastigatorios (masseter e temporal).
Fonte: SCHUNKE et al, 2007

Localizagao do musculo masseter. O individuo estda em decubito

dorsal. O examinador solicita ao sujeito de apertar os dentes para localizar o

musculo masseter. A camada profunda do musculo masseter pode ser

identificada por uma palpagao plana (horizontal) contra a por¢ao posterior do
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ramo mandibular ao longo da base do arco zigomatico. Frequentemente,
encontra-se pontos gatilhos na porgdao profundo nos individuos que
apresentam disfungédo temporomandibular. (FERNANDEZ-DE-LAS-PENAS et
al., 2007).

Em estudo recente com objetivo de avaliar a correlagédo entre severidade
de Disfungao temporomandibular (DTM), intensidade de dor e limiar de dor a
pressdo, os autores relataram uma correlagdo moderada, significativa e
negativa entre a gravidade da DTM e o limiar de dor a press&o sobre o musculo
masseter esquerdo (r = —0,276; P =0, 034) e que individuos que apresentavam
maior severidade de sinais e sintomas de DTM apresentaram menor limiar de
dor a pressédo (HERPICH et al., 2017).
Nao parece haver estudos que tenham avaliado a acuracia para palpagao dos
musculos mastigatérios. Ha estudos que abordam a atividade eletromiografica,
aplicacao de técnicas da terapia manual, avaliacdo do limiar de dor a pressao
através de algometria e aplicagdo de toxina botulinica nos casos de disfungéo

temporomandibular e hipertrofia muscular do masseter.

1.2 Justificativas

1.2.1 Relevancia para as Ciéncias da Reabilitagao

A avaliagdo palpatoria € uma das mais antigas formas de avaliagcédo
clinica (STOVALL, 2010). Apesar da vasta utilizagdo dos métodos palpatorios,
tanto no ambito clinico quanto educacional, a validade dos mesmos ainda n&o
foi satisfatoriamente verificada. Uma revisdo sistematica (SEFFINGER et al.,
2004) mostrou que a literatura diverge em suas conclusdes sobre a eficacia
das técnicas manuais e concluiu que a validade dos procedimentos
diagndsticos palpatérios vertebrais € questionavel. Em outra reviséo
sistematica sobre a validade dos métodos palpatorios da coluna cervical
(POVOA et al. 2015), os autores concluiram que apesar da qualidade dos cinco
estudos avaliados variar entre satisfatoria e boa, a validade externa pode ser
insuficiente devido a diversidade de métodos utilizados e heterogeneidade das
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amostras. Através de trabalhos anteriores pudemos verificar a acuracia
palpatoria do MFE utilizado para localizacdo do PTC7, propor um novo método
o METC e sua modelagem, cujos resultados foram superiores para localizag&o
da referida estrutura, além de evidenciarmos que a palpacdo do PTC7 é mais
acurada quando C7 corresponde de fato a vértebra proeminente. (FERREIRA
etal., 2017; POVOA et al., 2018).

A palpacédo e os testes palpatérios de localizagdo de estruturas
anatbmicas sdo amplamente utilizados em terapia manual para diagndstico e
tratamento. Os testes de mobilidade realizados para a escolha e execugdes
das técnicas manipulativas podem depender da localizacdo da estrutura a ser
avaliada, como por exemplo, a manipulagéo atlantoaxial com impulso (AAD
VAN DER, 2010; DESTEFANO,2011; CHILA,2011; GIBBONS & TEHAN, 2016)
Nesse contexto, os profissionais de saude que utilizam técnicas manuais
compartilham a necessidade de um exame clinico acurado, uma vez que
utilizam procedimentos e intervengdes manuais que se baseiam no completo
entendimento da anatomia in vivo e na capacidade de palpacao e localizagao
de estruturas anatdomicas de superficie. Adicionalmente, a localizacdo de
estruturas corporais através da palpacgao € utilizada por varios profissionais da
area da saude; a palpagao também é amplamente utilizada por cirurgides para
delimitar o local de incisbes, por anestesiologistas para aplicacdo de
anestésicos e bloqueios, por dentistas no diagndstico clinico de desordens
temporomandibular (DTM) e aplicagdo de toxina botulinica como recurso
terapéutico. Estes fatos justificam a investigagdo de métodos de palpagéo para
a identificacdo mais acurada de estruturas anatémicas. (SHIN et al., 2011;
GADOTTI et al., 2012; CANDOTTI et al., 2012; OKESON, 2013, SCHIFFMAN,
OHRBACH &TRUELOVE et al. 2014).

1.2.2 Relevancia para a Agenda de Prioridades do Ministério
da Saude

A prevaléncia global de dor cervical na populagéo geral varia entre 0,4%
e 86,8% (média: 23,1%) (HOY, PROTANI & BUCHBINDER, 2010). A maioria
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dos estudos indica maior incidéncia de cervicalgia entre mulheres e um
aumento do risco de desenvolver dor cervical na faixa etaria de 35 a 49 anos,
apos o qual o risco comecga a declinar. Aproximadamente 47% da populacao
mundial padece por cefaleia sendo que de 15 a 20% destas s&o cervicogénicas
(cefaleia associada a dor e rigidez cervical). Estima-se que 44% dos individuos
que sofrem por cefaleia cervicogénica podem apresentar concomitantemente
DTM. A prevaléncia relatada de DTM na adolescéncia e na idade adulta varia
de 4,9% a 60%, com a incidéncia de sinais e sintomas aumentando com a
idade. Em um recente estudo envolvendo a prevaléncia de DTM em
universitarios da Australia, os autores relatam prevaléncia de sintomas de DTM
de 77,2%, com predominio de sintomas de DTM em mulheres (83%). O exame
de individuos que apresentam qualquer das trés condi¢cdes clinicas acima
citadas, envolve a palpagao de estruturas cranio cervicais (HOY, PROTANI &
BUCHBINDER, 2010; PAGE, 2011; LUNG, BELL & HESLOP, 2018; BERTOLI,
2018).

Apesar da dor cervical, cefaleia e DTM ja serem prevalentes na idade
jovem, segundo a Organizacdo Mundial da Saude (OMS) as condigdes
musculoesqueléticas limitam significantemente a mobilidade e destreza,
levando muitas vezes a aposentadoria precoce, e podendo reduzir a
capacidade de desempenhar importantes papeis sociais. Embora as dores
musculoesqueléticas variem de acordo com a idade e o diagndstico, entre 20 a
33% das pessoas em todo o mundo lida com uma condicdo dolorosa
musculoesquelética. As dores crénicas n&o relacionadas ao cancer tem causas
musculoesqueléticas e a dores musculoesqueléticas cronicas estao associadas
ao aumento do risco de depressao e desenvolvimento de outras condi¢cdes
cronicas de saude, sobretudo em idosos. O Ministério da Saude do Brasil,
alinhado a OMS desenvolveu sua agenda de prioridades de pesquisa que inclui
o eixo de saude do Idoso.
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1.2.3 Relevéncia para o Desenvolvimento Sustentavel

Esta pesquisa vem esclarecer a validade da utilizagdo de métodos
palpatérios corriqueiramente utilizados na pratica clinica, como recursos
diagnosticos e terapéuticos empregados por diversos profissionais da area da
saude, como medicos, fisioterapeutas, dentistas, osteopatas, quiropraxistas e
fonoaudidélogos, vem contudo, corroborar o Objetivo 3 para o Desenvolvimento
Sustentavel de assegurar uma vida saudavel e promover o bem-estar para
todas e todos, em todas as idades via prevencao e tratamento das doencas

cronicas nao transmissiveis.

1.3 Objetivos

1.3.1 Geral

Analisar a validade dos métodos palpatérios utilizados pelos
profissionais da area de saude para a localizagdo de estruturas das regides da
cabega e do pescogo (PTC1 e musculo masseter) utilizando imagens da regiao

cervical e/ou cranio como padrao-ouro.
1.3.2 Especificos

1. Descrever a validade do método palpatorio para localizagdo do PTCA1,
utilizando imagens de tomografia computadorizada da regiao cervical
e/ou cranio como padrao-ouro;

2. Descrever a validade do método palpatério para localizacdo do
musculo masseter, utilizando imagens  de  tomografia

computadorizada da regiao cervical e/ou cranio como padrao-ouro;
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3. Determinar a relagdo das caracteristicas demograficas (idade, peso,
altura, IMC) da amostra estudada na validade dos métodos

palpatorios;

1.4 Hipoteses

Espera-se que a acuracia para a localizagdo do PTC1 seja igual ou
superior a relatada em estudo anterior (COOPERSTEIN et al., 2015),
justificando assim sua utilizagdo na pratica clinica.

Espera-se elucidar a acuracia do método palpatério para a localizagao

do musculo masseter.
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Capitulo 2 Participantes e Métodos

2.1 Aspectos éticos

O protocolo experimental foi submetido ao Comité de Etica do Hospital
Universitario Pedro Ernesto/UERJ e devidamente aprovado no dia 16/04/2018
CAAE: 84880417.5.0000.5259. Todos os participantes assinaram um termo de
consentimento livre e esclarecido (TCLE; Apéndice 1) apds serem informados

sobre aa natureza do estudo e do protocolo a ser realizado.

2.2 Delineamento do estudo

Este estudo possui delineamento observacional transversal, com
amostragem por conveniéncia e admissdo prospectiva de participantes,
conforme a Figura 3.

221 Local de realizagao do estudo

O estudo foi realizado no Laboratorio de Simulagdo Computacional e
Modelagem em Reabilitagdo da UNISUAM/RJ e na Unidade Docente
Assistencial de Radiologia do Hospital Universitario Pedro Ernesto (HUPE) da
Universidade do Estado do Rio de Janeiro (UERJ). A coleta de dados e
imagens referentes aos participantes seréo realizadas na referida unidade do
HUPE/UERJ.

Os resultados foram analisados no Laboratério de Simulagao
Computacional e Modelagem em Reabilitagdo (LSCMR) do Centro Universitario
Augusto Motta (UNISUAM), campus Bonsucesso, bem como o fechamento do
banco de dados das imagens coletadas.
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Avaliacao de eligibilidade
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Figura 3: Fluxograma do estudo.

2.3 Amostra

2.3.1 Local de recrutamento do estudo

Individuos agendados para exames de Ressonancia Magnética e
Tomografia Computadorizada de cranio e/ou coluna cervical na Unidade
Docente Assistencial de Radiologia do Hospital Universitario Pedro Ernesto
(HUPE) da Universidade do Estado do Rio de Janeiro - UERJ. (Quadro 1). Data
do primeiro recrutamento: 05/06/2018.

2.3.2 Critérios de inclusao

1. Idade igual ou superior a 18 anos;
2. Ambos os sexos;
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2.3.3
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Indicagdo médica para exames de tomografia computadorizada ou
ressonancia magnética da regiao cervical e/ou cranio, independente da

indicagao para os exames.

Critérios de exclusao

1. Sinais de desconforto ou constrangimento durante o procedimento;

2.4

241

Pelo menos uma das seguintes condigdes: cirurgias prévias nas regides
da cabecga e pescogo; malformagdo congénita nas regides da cabega e
pescoco; uso de equipamento de monitoragdo ou acesso arterial e/ou
venosos que impegam o procedimento palpatorio; condi¢ao clinica grave
que impeca a participacao;

Baixa qualidade do exame de imagem conforme avaliagdo do

radiologista;

. Solicitagdo de exclusao do estudo.

Procedimentos

Avaliagao clinica

Os participantes incluidos procederam a assinatura do termo de

consentimento livre e esclarecido (Apéndice 1), apds leitura do mesmo e

explicagdo pelo pesquisador dos objetivos, riscos e potenciais beneficios da

participagdo na pesquisa. Os participantes foram recrutados dentre os

pacientes com pedido de exame por imagem encaminhados para a Unidade
Docente Assistencial de Radiologia do HUPE/UERJ.
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2.5 Desfechos

2.51 Desfecho primario: Acuracia na palpagao

Cada participante foi submetido aos procedimentos palpatérios
realizados pelo mesmo examinador bilateralmente para localizagdo das
estruturas citadas acima. O participante estava deitado em decubito dorsal
(DD) na mesa de exame e o examinador sentado a cabeceira do participante.
O local palpado foi inicialmente marcado com um lapis dermografico e
posteriormente foi colocado um marcador adesivo (eletrodos descartaveis
adesivos neonatal H806 Maxicor ®) para exames de tomografia
computadorizada (Figura 4), que foi posicionado sobre a pele dos participantes,
no local em que as referidas estruturas foram localizadas. Durante o exame o
paciente foi posicionado em decubito dorsal com occipital apoiado no suporte
de cabeg¢a que manteve a cabega na mesma posi¢cdo que o participante foi
avaliado sem modificar a curva anteroposterior na qual a marcagao foi feita
(Figura 5).

Os participantes foram entdo submetidos ao exame de tomografia
computadorizada solicitado da regido cervical e/ou cranio durante o qual o
mesmo técnico em radiologia utilizou um procedimento padronizado. As
imagens foram obtidas utilizando o tomodgrafo PHILIPS BRILLIANCE 64 e
cortes de 2mm de espessura. Os radiologistas realizaram um treinamento com
cinco imagens para estabelecer o método e os critérios de avaliagdo das
imagens. Utilizaram o corte axial com janela para osso a fim de nomear a
estrutura 6ssea em concordancia com os marcadores cervicais, e o corte axial
com janela de partes moles para nomear a estrutura muscular em
concordancia com os marcadores colocados na face. A palpagédo foi
considerada correta se os dois radiologistas indicassem que qualquer parte do
marcador estava em sobreposicdo com o PTC1. Quando o marcador cervical
estava em discordancia com o PTC1, solicitava-se aos radiologistas que
fornecessem a distdncia em mm do marcador ao PTC1. A distancia foi

mensurada pela medida da mesa de exame entre a borda inferior do PTCA1
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(ultimo corte axial visualizado) e a margem superior do marcador (primeiro
corte axial visualizado).

Todas as imagens foram examinadas por dois radiologistas (JFCZ/EB)
independentes e cegados em relagdo aos métodos de palpagdo empregados e
os resultados registrados na ficha de registro de dados da radiologia (Apéndice
3).

Y LAV

Figura 5: Posicionamento do participante.
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252 Desfecho secundario

Os dados pessoais de cada participante — idade, sexo, peso, altura e
IMC —foram obtidos no local de coleta com uma balanga digital (precisao: 0,1
kg) e estadidbmetro (precisdo: 0,01 m) por ultrassom modelo W721 (WISO,

Brasil) e registrados na respectiva ficha de relatério de paciente (Apéndice 2).

2.6 Analise dos dados

2.6.1 Tamanho amostral

Os desfechos principais deste estudo compreendem a acuracia dos
métodos palpatorios. Assim, calculos de tamanho de amostra foram
executados separadamente para cada fase do estudo. Os seguintes
parametros foram utilizados: o = 5%; B = 20%; intervalo de confianga de 95%
(95%Cl) igual a +10%; e testes bicaudais.

Para observar uma acuracia igual a 57,1% com ICes% = [47,1; 67,1]
(COOPERSTEIN et al.,, 2015), a amostra minima necessaria € de 94
participantes (OBUCHOWSKI, 1998). Ajustando-se para possiveis perdas da
ordem de 10%, calcula-se a amostra em 103 participantes. Assumindo-se a
independéncia da palpag¢ao dos processos transversos do atlas do lado direito
e esquerdo do mesmo participante, serao necessarios 52 participantes.

2.6.2 Variaveis de controle

a) Variaveis pessoais: idade, sexo;

b) Peso e altura: medidos por balanga e estadibmetro (W721, WISO;
precisao: 0,1 kg e 0,01 m, respectivamente);

c) indice de Quetelet (IMC): peso/alturaZ?.
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2.6.3 Variaveis de desfecho primario

Proporgcao de estruturas-alvo corretamente localizadas em comparagao
ao método de imagem. Acuracia (ACC) para localizagdo das estruturas da
coluna cervical. Os resultados dos métodos palpatérios foram comparados as
imagens da Tomografia Computadorizada e categorizados como localizagao
correta (=1) e localizagao incorreta (=0). As acuracias para a localizagao dos
processos transversos de C1 e musculos masseteres (desfechos primarios)
foram calculados como a proporgao das estruturas investigadas localizadas

corretamente na amostra estudada.

2.64 Plano de analise estatistica

Os dados obtidos com as fichas de avaliacdo foram digitados em
planilha eletrénica (Excel, Office for Mac, Microsoft Corporation, EUA) com
definicdo prévia de tipo de dados e validacdo de dados simultanea a digitacéo
dos mesmos. As variaveis secundarias foram calculadas por meio de formulas
incluidas na planilha eletrénica. A analise estatistica foi realizada no programa
JASP versao 0.9.2 (JASP Team, 2019) para Mac OS X (Apple Inc., EUA) apés
importagdo da planilha eletrénica. O valor de significancia estatistica adotado
foi p<0,05.

Valores no texto e tabelas foram exibidos como frequéncia absoluta e
relativa ou média + DP (desvio-padrao) para variaveis categéricas e continuas,
respectivamente.

Os resultados dos meétodos palpatérios foram categorizados como
localizado corretamente (=1) ou incorretamente (=0) quando comparados as
imagens da TC. As acuracias para a localizagdo dos processos transversos de
C1 e dos musculos masseter (desfechos primarios) foram calculados como a
proporgao das estrutura-alvo corretamente localizadas na amostra estudada e
seus intervalos de confianga.

A correlagao (desfecho secundario) do resultado da palpagao (correto=1;

incorreto=0) com a idade, sexo (masculino=1; feminino=-0), e indice de massa
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corporal foi investigada usando o coeficiente de correlagdo ponto-biserial de
Pearson. O poder da correlagéo foi considerado ausente (0,00), desprezivel
(0,01 a 0,20),fraca (0,21 a 0,40),moderada (0,41 a 0,70), forte (0.,71 a 0,99) ou
perfeita (1,00).

2.6.5 Disponibilidade e acesso aos dados

Todos os dados deste estudo estdo disponiveis no Laboratério de
Simulagédo Computacional e Modelagem em Reabilitagdo (LSCMR) do Centro
Universitario Augusto Motta (UNISUAM), campus Bonsucesso.

2.7 Apoio financeiro

Este estudo foi financiado pela Coordenacdao de Aperfeicoamento de
Pessoal de Nivel Superior - Brasil (CAPES) - Cédigo Financeiro 001.

Quadro 2: Apoio financeiro.

CNPJ Nome Tipo de E-mail Telefone
Apoio
financeiro
00889834/0001- | CAPES | Bolsa prosup@capes.gov.br | (061) 2022-
08 6250




37

Capitulo 3 Producao Intelectual

3.1 Manuscrito #1

3.1.1 Metadados do manuscrito #1.

Journal: | Journal of Manipulative and Physiologic
Therapeutics
Two-year Impact Factor (YEAR)': | 1.274
Classificagao Qualis (ANO)*: | A1

Submetido/Revisado/Aceito em:

Submetido em 07/01/2020

3.1.2 Contribuigao dos autores do manuscrito #1 de acordo

com a proposta Contributor Roles Taxonomy

(CRediT):.

Iniciais dos autores, em ordem: | APAF | JFCZ | EBGS | ASF

>

Concepgao

Métodos

Programacao

Validacgao

Analise formal

X| X| X| X| X

Investigacao

Recursos

Manejo dos dados

Redacao do rascunho

Revisao e edigao

X| X| X| X| X| X| X| X| X| X

Visualizagao

Supervisao

Administragao do projeto X

Obtencao de financiamento

X| X| X| X| X| X| X| X

! Disponivel para consulta em: www.scimagojr.com

2 Disponivel para consulta em: www.sucupira.capes.

gov.br

3 Detalhes dos critérios em: https://doi.org/10.1087/20150211
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Accuracy of palpation procedures for locating the C1 transverse process

and masseter muscle by CT images

ABSTRACT

OBJECTIVES: To examine the accuracy of palpation methods for locating the
transverse processes of C1 (C1TP) and masseter muscle using radiologic
images as the gold-standard method and the association between personal

characteristics with the observed accuracy.

METHODS: Single-blinded, diagnostic accuracy study. Ninety-five participants
(49 women, 58 + 16 years of age) were enrolled in this study. A single examiner
palpated the neck and face region of all participants to identify the C1TP and
masseter muscles bilaterally. In sequence, participants underwent a multi-slice
CT scan for assessment of the superimposed inner body structure. Two
radiologists assessed the CT images using the same criteria and were both
blinded regarding each other’s assessment and the anatomical landmarks
under investigation. The palpation accuracy was calculated as the proportion of
the correctly identified landmarks in the studied sample. The correlation of the
palpation outcome (correct=1; incorrect=0) with age, sex (male=1; female=0),
and body mass index was investigated using the point-biserial correlation

coefficient.

RESULTS: The right and left transverse processes were correctly located in 76

(80%) and 81 (85%) of the participants, respectively, and bilaterally in 157
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events (83%) as evaluated by the consensus of the two radiologists.

The masseter muscles were correctly localized bilaterally in 95/95 (100%) of the
participants. Body mass showed statistical evidence of a weak, positive
correlation with the correct location of C1TP at the right body side (r = 0.219,

95%CI 0.018 to 0.403, p = 0.033).

CONCLUSIONS: Palpation methods can be used for the location of the C1

spinous processes and the masseter muscles.

KEYWORDS: Cervical Vertebrae; Cervical Atlas; Palpation; Physical

Examination; Rehabilitation.

INTRODUCTION

Musculoskeletal disorders are a worldwide public health problem prevalent
across the life-course and rank as the second-highest contributor to global
disability." Head and neck are body sites of frequently perceived pain and
discomfort; musculoskeletal disorders affect people of all ages and both sexes;
in particular, neck pain is one of the major musculoskeletal disorders, its
prevalence in the world ranges from 16.7% to 75.1%.%2 The identification of
cervical levels (upper and lower) is recommended to perform cervical spine
examination in individuals with neck pain, orofacial pain, and headache. The
clinical examination includes active, passive and cervical segmental mobility
tests.4% As a standard part of the physical examination in musculoskeletal
assessment, palpation methods targeting the location of inner body structure

are required to be both valid and reliable for a valid clinical assessment.”'4
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The C1 is an anatomic landmark for head and neck surgeries and
interventions for otolaryngologic conditions. For instance, the accurate
identification of C1 is necessary for avoiding vertebral artery damage during
surgical procedures.’®~'® Additionally, the clinical evaluation of people
presenting with headaches, facial pain, or suspected temporomandibular
disorders includes the palpation of masseter muscles.'®2?! The accuracy of
palpation methods has been addressed by validity studies that compared their
results with an imaging reference standard, such as radiograph,”%22-26 CT
scan,?’ ultrasound imaging,? fluoroscopy,® and magnetic resonance?® imaging.
In this context, accuracy represents the probability that an anatomic landmark is
correctly located by a palpation test; it can be calculated by the sum of the true
positives plus true negatives palpation results divided by the total number of
individuals tested.?® As validity is the extent to which a measure truly reflects
the construct it is supposed to measure,3® accuracy represents a measure of
validity.?® Notwithstanding, many palpation methods still lack such validity
and/or reliability analysis. For instance, there is no evidence about the reliability
and validity of most palpatory tests for the cervical spine.' Apparently, only one
study?®! approached the accuracy of palpation of the transverse process of the
first cervical vertebra (C1); despite the widespread usage of masseter palpation
for clinical assessment and interventions, we found no validation study on this
subject.

Another issue regarding palpation methods for locating cervical spine
landmarks is the lack of consensus about the possible influence of personal and

anthropometric data in their accuracy. Robinson et al.” and Gadotti & Magee?®
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found no association between body mass index and the accuracy in cervical
palpation. Pévoa et al.'® verified that the location of the C7 spinous process with
the flexion-extension method was more accurate in individuals with a body
mass index <25 kg/m?. Ferreira et al. '? found that age had a significant effect
on the accuracy of the flexion-extension method but not on the thorax-rib static
method (TRSM) for locating the C7 spinous process; sex, body mass, body
height, and BMI had no significant effects on the accuracy of both methods for
locating C7 spinous process. Controversially, the same authors in subsequent
research showed that C7SP was more accurately located when age and body
mass are objectively considered alongside palpation with TRSM using a
multivariate model."’

The aim of this study is two-fold: (1) to examine the accuracy of palpation
methods for locating the cervical and masseteric structures (transverse process
of C1 and masseter muscle) using radiologic images of the neck and skull as
gold-standard method; and (2) to determine the association between body mass

index, sex, and age on the accuracy of those palpation methods.

METHODS

Ethics

The Research Ethics Committee of || GGG
approved this study protocol (CAAE 84880417.5.0000.5259) designed per
National Health Council Resolution No. 422/2012 and the Declaration of

Helsinki of 1975. Participants included in the study signed a printed informed
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consent form after receiving an explanation about the study aims and

procedures.

Study design

A single-blinded, diagnostic accuracy study. Two radiologists (J.C.Z and E.B)
assessed the CT images using the same criteria and were both blinded
regarding each other’s assessment, anatomical landmarks under investigation
and were unaware of the clinical application of palpatory procedures. A single
examiner (A.P.A.F.) palpated and located four structures of the neck and face
region of all included participants. This examiner obtained a bachelor’'s degree
in physiotherapy in 1991, a diploma in osteopathy in 2002, and has 28 years of
clinical experience. This study is reported following the Standards for Reporting

Diagnostic Accuracy Studies (STARD).32

Study population and sample size requirements
A minimum sample of 94 participants (palpation events) is required considering
the highest accuracy previously observed®' was 57.1%, a +10% variability, a

statistical power of 80%, and a significant level of 5% (two-tailed).

Participant recruitment and sampling
Figure 1 exhibits the study flowchart. Data collection was performed at the

Radiology Diagnostic Department of a primary-to-tertiary health care center

. |
) -t obtaining ethics committee approval.



43

PLEASE INSERT FIGURE 1 HERE

A nonprobabilistic (convenience) sampling scheme was adopted. A total
of 101 participants were consecutively invited to participate in this study
between July/2018 and October/2019. The inclusion criteria comprised of adults
aged 18 years or above, with a prior prescription for the skull, neck, or face CT-
scan exam regardless of the indication for the examinations. Only participants
with a prior medical prescription for the CT scan exam for a variety of conditions
(e.g. otorhinolaryngologic, or cancer staging for excluding cerebral metastasis)
were invited to participate to avoid unnecessary exposure to radiation. The
exclusion criteria comprised any signs of discomfort during the procedure;
previous surgery on the head and neck regions; congenital malformation in the
head and neck regions; use of monitoring equipment or arterial and/or venous
access that prevent the palpation procedure; poor quality of the image exam
according to the radiologist's evaluation; and a request for exclusion from the
study. Participants were excluded because of the rescheduling of the exam due
technical reasons (n=1), worsening of the patient’s clinical status (n=1), lack of
image data (n=2), and repositioning of the participants after markers placement
(n=2); the remaining 95 participants were enrolled (Table 1). Body mass and
height of each participant were measured using an analog scale (Welmy 110 H)
for calculation of the Quetelet’s index (body mass index, in kg/m?) before the

palpation procedure.



44

PLEASE INSERT TABLE 1 HERE

Assessment of anatomical landmarks by palpation procedures

The masseter muscles and transverse processes of the C1 vertebra were
located, the skin was marked using a dermographic pencil and the disposable
neonatal electrodes for electrocardiogram MAXICOR® attached bilaterally and
marked with disposable neonatal electrodes for electrocardiogram MAXICOR®
(Figure 2A-2D). The participant was lying in a supine position on the
examination table in the same position the image was obtained. The same
height of the scanner table was used for all participants.

Transverse processes of C1. The examiner first palpated the mastoid
process and the angle of the mandible. The transverse process of C1 was
located inferiorly and slightly anterior from the mastoid process and superiorly
and posterior to the angle of the mandible. A hard bump should be felt upon
palpation.3133

Masseter muscles. The examiner asked the participant to clench the
teeth and by flat palpation with the indicator and middle finger, identified the

masseter muscle between the zygomatic arch and the mandibular angle.9:34.35

PLEASE INSERT FIGURE 2 HERE

Reference standard: Assessment of anatomical landmarks by CT-scan

The location of the body landmarks using palpation procedures was compared

with CT-scan images using opaque markers. For the study, 0.2 mm thickness
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axial images were obtained from the CT scan (PHILIPS BRILLIANCE 64).
Scout, sagittal reformatting, and axial images views were used to ascertain
agreement between palpated landmarks and CT-images. CT scan images were
chosen because it allows the simultaneous visualization of bony and muscular
landmarks in the axial, coronal and sagittal planes; as a multiplanar reformatting
imaging, it allows more accurate visualization of anatomical landmarks in
a single image. The thin slice width and subsequent isotropic viewing allow the
study to be completed in a single acquisition, potentially decreasing the
patient’s radiation dose.36:37

The radiologists performed a 5-image training session to set the standard
assessment. Briefly, they used the axial view in a bony window to nominate the
bony structure in agreement with the cervical markers (Figure 2E) and the axial
view in soft tissue window (Figure 2F) to nominate the muscle structure in
agreement to face markers. The palpation was considered correct if both
radiologists agreed that any part of the metal marker was superimposed to the
C1TP and incorrect otherwise. Whenever the cervical markers were in
disagreement with C1TP, they were asked to inform the cervical level in
concordance with the marker and the distance craniocaudal in millimeters to the
structure. The distance was measured by the distance between the inferior
margin of C1TP (last axial cut visualized) and the superior margin of the marker
(first axial cut visualized) performed by the measurement of the height of the
exam table. The CT equipment was a multi-slice that obtains variable slice

thickness and provides high-resolution images with a great speed of scanning.
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Missing markers
No missing data occurred among the included participants for either palpation of
the transverses processes of the C1 vertebra and masseter muscles, and

therefore a complete-case analysis was conducted.

Statistical analysis

Data were tabulated in Excel (Microsoft, Waterloo, USA) and statistical analysis
was carried out with JASP version 0.9.2 (JASP Team, 2019). Statistical
significance was set to P<0.05 (two-tailed). Data in tables and text were
presented in absolute and relative frequency or mean+SD for categorical and
continuous variables, respectively.

The results of the palpation methods were categorized as correctly (=1)
or incorrectly (=0) located as compared to CT-scan images. The accuracies for
locating the transverse processes of the C1 vertebra and masseter muscles
(primary outcomes) were calculated as the proportion of the correctly identified
landmarks in the studied sample.

The correlation (secondary outcomes) of the palpation outcome
(correct=1; incorrect=0) with age, sex (male=1; female=0), and body mass
index was investigated using the point-biserial correlation coefficient. The
strength of correlation was considered as absent (0.00), negligible (0.01 to
0.20), weak (0.21 to 0.40), moderate (0.41 to 0.70), strong (0. 71 to 0.99) or
perfect (1.00).38

The interrater reliability of the two radiologists was assessed with the

absolute and relative (%) agreement measurements alongside Cohen’s k
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coefficient. Agreement was qualitatively described as excellent (k > 0.75), fair-

to-good (0.40 <k <0.75), or poor (k < 0.40).3°

RESULTS

Table 2 shows the results on the accuracy of palpatory methods for locating the
right and left transverse processes of the C1 vertebra, right and left masseter
muscles, and the frequency distribution of anatomical landmarks located by
each radiologist. The right and left transverse processes were correctly located
in 76 (80%) and 81 (85%) of the participants, respectively, and bilaterally in 157
events (83%) as evaluated by the consensus of the two radiologists.

The masseter muscles were correctly localized bilaterally in 95/95 (100%) of the

participants.

PLEASE INSERT TABLE 2 HERE

Table 3 shows the interrater reliability coefficients of the radiologists for
reporting C1 transverse process marker locations on the CT images. Interrater
reliability was excellent according to Cohen’s k for the right side (0.932, 95%ClI
=[0.741-1.000]), left side (0.960, 95%CI = [0.770-1.000]) and bilateral

assessments (0.945, 95%CI = [0.754-1.000]).

PLEASE INSERT TABLE 3 HERE
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Table 4 shows the correlation analysis between personal characteristics
and the accurate location of C1TP. Body mass showed statistical evidence of a
weak, positive correlation with the correct location of C1TP at the right body
side (r =0.219, 95%CI 0.018 to 0.403, p = 0.033), determining ~5% of the
variability of the accuracy. No statistical evidence of significance (p (1] 0.073)

was observed for the remaining demographic variables.

PLEASE INSERT TABLE 4 HERE

DISCUSSION

This study investigated the accuracy of palpatory methods for locating the
transverse process of C1 and masseter muscle using radiologic images of neck
and skull as gold-standard method and the association of clinical characteristics
with the accuracy of those palpatory methods. The main findings of this study
comprise of: (1) accuracy is high (nearly 80 %) for palpation of C1TP and
perfect (100%) for palpation of the masseter muscles, and (2) the correct
location of C1TP at the right body side was weak, positively correlated with

body mass.

Accuracy for locating C1TP

Gustowski et al.? claim that locating C1TP should be challenging. The difficulty
might be explained by the small space between the mastoid process and angle
of the mandible, occasional overlap of mastoid process on C1, and additionally,

the craniocervical anomalies as Chiari malformations, basilar invagination, and
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atlas assimilation, presented in 1-4% of the population, that can play a role as a
confounding aspect.3'4'42 We found an accuracy for locating C1TP (83%) in
between of that reported by Cooperstein et al*' (51.7% and 90.5% for ‘stringent’
and ‘expansive’ accuracies, respectively). To the best of our knowledge, this is
the sole study aimed to examine the accuracy of palpation methods of other
landmarks in the cervical spine using images as gold-standards.”-811-14.22.25
One similar finding to Cooperstein et al.3! was that the majority of errors
in identifying the C1TP occurred in the caudal direction.®! In contrast to
Cooperstein et al.3!, our study has several differences that might explain the
difference in the observed accuracy. First, they used anterior to posterior open
mouth and sagittal radiograph images, which may add errors due to head
movement during mouth opening.*® Second, we used a 9-mm radius circular
marker to represent the size of the palpation tip finger alongside the definition of
a correct location if any part of the metal marker superimposed the C1TP.
Cooperstein et al.3! used a smaller (2-mm radius) circular marker and
calculated a ‘stringent’ accuracy (i.e. the marker center was +4 mm from the
most lateral projection of the C1TP as well as an ‘expansive’ accuracy (i.e.
whenever the center of the marker was placed closer to the most lateral aspect
of the C1TP than mastoid process or C2TP). Therefore, the comparison of
accuracies between studies is not straightforward due to methodological
differences. Finally, only 21 participants were palpated by two investigators by
Cooperstein et al.3' Therefore, our larger sample size increases our confidence

in a more precise estimate of the accuracy for locating the C1TP.
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Accuracy for locating the masseter muscle

Palpation of the masseter muscles is part of the clinical evaluation for
diagnosing facial pain, temporomandibular disorders, and headaches and,
proposing interventions such as Botox® injections and manual therapy.'9-21:44-46
Provocative pain tests of masseter muscles are validated for myalgia and
myalgia with referral pain diagnosis (sensitivity 0,90 and 0,86; specificity 0.99
and 0.98, respectively) as diagnostic criteria for temporomandibular disorders.?
Nevertheless, the accuracy of the masseter muscle location was not yet
determined. The assessment of masseter location has clinical importance for
performing provocative pain tests over the muscle. Our results contribute to the
assurance for the utilization of diagnostic and therapeutic methods that use

masseter palpation in clinical practice.

Clinical Implications

Several manual techniques aiming to restore C1-C2 mobility were described
and require prior structure or level location.*3347-51 Headache sufferers present
with upper cervical spine restriction detected by the flexion-rotation test.®
Additionally, the location of the C1 transverse process is required before
atlantoaxial instability clinical tests, as transverse ligament stress and lateral
shear tests.335253 Individuals suffering from neck pain or headache should be
screened for upper cervical instability, as it is considered a red flag for applying
manual therapy interventions.®%54 Our results show a high accuracy for locating

the C1 transverse process and should be a start point to verify the efficacy of
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cervical manual procedures in headache and orofacial pain patients in future
studies.

The surgical community is similarly challenged with the same need to
accurately identify the location of C1. The C1TP is an anatomic landmark for
head and neck surgeries and interventions for otolaryngologic conditions. The
inferior nuchal line has been recently suggested as a new landmark,'® but the
atlas transverse process remains as one of the references for incisions for

surgical procedures to avoid vertebral artery damage.'6-'8

Limitations and strengths

Some limitations of our study need to be mentioned. First, because the same
examiner performed all palpation procedures, whether the accuracy in our
measurements was dependent on the rater’s expertise could not be determined.
Second, either marker placement by the examiner and skin movement during
manual palpation have been acknowledged as potential sources of error. Also,
as related to the masseter muscle, it could be argued that placing the electrode
without guidance from the palpation procedure might yield similar results. A total
agreement of 87.5% was reported?® for a single examiner for placing a marker
on the cervical spinous process by manual palpation for craniocervical posture
assessment. However, to our knowledge, there are no similar studies for marker
placement on C1TP —with or without palpation procedures—and thus these
effects require investigation.>® Third, the inclusion of participants with no
specific complaint or disease should result in a heterogeneous sample and

might have led to selection bias. However, because of the variety of causes that
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lead people to seek health care assistance, such heterogeneity most reflects
the daily clinical practice. Fourth, we did not assess the inter or intrarater
reliability of the palpation methods. Because clinical methods must be valid and
reliable for widespread use in the clinical setting,3%%6°" it is strongly
recommended that reliability studies are proposed for the methods investigated
here. Finally, the interpretation of the strength of the correlation analysis was
based on predefined cut-off values that might be regarded as arbitrary>® and

therefore must be interpreted with caution.

CONCLUSIONS

Palpation methods can be used for the location of the C1 transverse processes
and the masseter muscles. More studies should investigate other measures of
validity and reliability of palpation methods for locating the structures mentioned
above, including more raters with different levels of experience, so the results
can be generalized to a varying degree of expertise as seen in the clinical

practice.
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Table 1: Sample characteristics (n = 95).

Variable Values

Sex Female 49 (52%)
Male 46 (48%)

Age, years 58 £ 16

Body mass, kg 7217

Body height, m 1.63 +£0.10

Body mass index, kg/m? 27.0+5.3

Obesity grade
Underweight 4 (4%)
Eutrophic 35 (37%)
Overweight 30 (32%)
Obese | 19 (20%)
Obese |l 6 (6%)

Obese llI

1(1%)




Table 2: Accuracy for locating the transverse process of C1 located with palpation (n=95).
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Radiologist #1 Radiologist #2 Consensus ("OR") Consensus ("AND")
Bilatera Bilatera Bilatera Bilatera
Level Right Left Right Left Right Left Right Left
I I I I
78 81 159 76 80 156 78 81 159 76 81 157
C1
(82%) (85%) (84%) (80%) (84%) (82%) (82%) (85%) (84%) (80%) (85%) (83%)
16 13 29 18 14 32
C2 * * * * * *
(17%) (14%) (15%) (19%) (15%) (17%)
Below
1(1%) 1(1%) 2 (1%) 1(1%) 1(1%) 2 (1%) * * * * * *
C2
Error,
4 2 3 3 6 4 * * * * * *
mm
Error,
8 11 10 10 12 11 * * * * * *

mm
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Table 3: Agreement and frequency distribution of anatomical landmarks

located by each radiologist (n=95).

Right Radiologist #1
C1 C2 Below C2
Q C1 76 0 0
@
g‘ C2 2 16 0
2
©
© Below C2 0 0 1
Fleiss' k = 0.932 [0.741; 1.000]
Left Radiologist #1
C1 C2 Below C2
Q C1 80 0 0
@
g‘ C2 1 13 0
2
©
© Below C2 0 0 1
Fleiss' k = 0.960 [0.770; 1.000]
Bilateral Radiologist #1
C1 C2 Below C2
Q C1 156 0 0
@
g‘ C2 3 29 0
2
©
© Below C2 0 0 2

Fleiss' kK = 0.945 [0.754; 1.000]
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Table 4: Correlation analysis between personal characteristics and the

accurate location of bony landmarks (n=95).

Variable Body side C1TP (correct=1) p-value
Body mass, kg Right 0.219[0.018; 0.403] 0.033
Left 0.139 [-0.064; 0.332] 0.178
Body mass index, kg/m? Right 0.184 [-0.018; 0.372] 0.074
Left 0.185[-0.017; 0.373] 0.073
Age, years Right -0.113 [-0.307; 0.091] 0.277
Left 0.072 [-0.131; 0.270] 0.485
Body height, m Right 0.112 [-0.091; 0.307] 0.279
Left -0.039 [-0.239; 0.163] 0.704
Sex (male=1) Right -0.042[-0.242; 0.161] 0.685

Left -0.043 [-0.242; 0.160] 0.682




Figure 1: Study flowchart.

Exclusions:
Clinical status (n=1)
Rescheduling (n=1)

Exclusions:
Lack of data (n=2)
Repositioning (n=2)

Assessed for eligibility
(n=101)

Enrolled in the study
(n=101)
< __________

Palpation examination
(n=99)

4
Anthropometric data
Body height, body mass (n=99)

CT-scan imaging
(n=99)

L = e = —— -
Y

Reference standard: Radiologists
Accuracy (n=95)
Reliability (n=95)

\

Clinical data:

- > Age, sex, body

mass index

Study outcomes
Overall accuracy (n, %), sector accuracy (n, %)
Intrarater, test-retest reliability (x [95%CI])
Correlation (clinical vs. accuracy outcomes)
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Figure 2: Procedure for palpation of anatomical landmarks and results using
CT-scan images. A-C: Palpation of masseter muscles and C1 transverse
process. D: markers placement. E: axial view in bony window, markers in
agreement with C1 transverse process bilaterally. F: axial view in soft tissue

window, markers in agreement with masseter muscle bilaterally.
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Capitulo 4 Consideracoes Finais

4.1 Sintese

O objetivo deste estudo foi examinar a acuracia dos métodos palpatoérios para
a localizagdo do processo transverso da primeira vértebra cervical (PTC1) e do
musculo masseter utilizando imagens radiolégicas como método padrdo-ouro, e a
associacdo entre as caracteristicas pessoais e a acuracia observada. Como
resultado, os processos transversos direito e esquerdo foram localizados
corretamente em 76 (80%, IC 95% 71-87) e 81(85%, IC 95% 77-91) dos
participantes, respectivamente, e bilateralmente em 157 eventos palpatorios(83%, I1C
95% 77-87) , avaliados pela concordancia dos dois radiologistas. Os musculos
masseteres foram localizados corretamente 95/95 (100%) dos participantes. Todas
as variaveis demograficas apresentaram estimativas pontuais de correlagao fracas
ou inferiores com a acuracia da localizagdo do TPC1; Apenas a massa corporal foi
correlacionada positivamente com a localizagado correta de TPC1 do lado direito
(0,219, IC 95% 0,018 a 0,403, p = 0,033), determinando ~ 5% da variabilidade da
acuracia.

A partir deste estudo foi possivel verificar a alta acuracia dos métodos
palpatorios propostos para a localizagdo do processo transverso da primeira
vértebra cervical e do musculo masseter, e validar com base em imagem radiolégica
sua utilizagdo, tanto na pratica clinica diagndstica e terapéutica, quanto no ambiente
laboratorial para realizagdo de pesquisas na area de movimento e dor.

Nosso estudo fornece importantes avangos no campo da pesquisa sobre
métodos de palpacdo. Varias fontes de viés foram minimizadas devido ao
delineamento do estudo escolhido, incluindo a norma de referéncia e viés de
verificagdo (o mesmo padréo-referéncia foi aplicado a todos os participantes),
avaliagao teste de aprendizado (cegando os radiologistas sobre os métodos de
palpagéo), o viés dos examinadores (0 mesmo examinador realizou os métodos
palpatérios em cada participante) e o viés de analise (confiabilidade intraexaminador
foi excelente).
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4.2 Perspectivas para pesquisa

Novas pesquisas devem ser estimuladas visando promover maiores
discussbes sobre a localizagdo de referéncias Osseas e estruturas corporais
utilizadas por profissionais da area da saude para o exame fisico e a influéncia da
acuracia palpatoria na pratica clinica. Futuros estudos, principalmente que abordem
a confiabilidade inter e intrarexaminadores, devem ser encorajados. Outros aspectos
a serem considerados s&o os relacionados ao envelhecimento, a deterioragcéo
postural e alteragbes degenerativas, e o impacto destes sobre o processo palpatorio

e a localizagao de estruturas corporais.
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Apéndice 1 — Termo de Consentimento Livre e

Esclarecido

VY
% Ubng & Centro Universitario
“% fw}!l[’m%“@ Termo de Augusto Motta

conse ntimentO Pés-graduagdo em Ciéncias

Hl - ) da Reabilitagio
- livre e

HOSPITAL UNIVERSITARIO IBO- Instituto Brasileiro de

PEDRO ERNESTO esclarecido Osteopatia

Unidade Docente
Assistencial de Radiologia

PROJETO DE PESQUISA: Validade de métodos palpatérios para a localizagao
de estruturas das regides da cabega e pescog¢o por meio de imagens de cranio
e/ou coluna cervical

Apresentagao: Vocé esta sendo convidado(a) a participar de uma pesquisa
cujo objetivo é verificar se as estruturas palpadas e localizadas correspondem, de
fato, as estruturas anatomicas selecionadas, quando verificadas pela imagem do
exame no qual vocé realizara.

Procedimentos: Inicialmente, anotaremos os seus dados clinicos em uma
ficha. Para que seja possivel fazer a pesquisa, sera necessario que vocé esteja com
o roup&o do hospital, com o pescogo livre. Registraremos a sua idade, seu peso e a
sua altura. Um dos pesquisadores colocara marcadores sobre a sua pele nas
regides da cabeca e pescogo, que serdo adesivos ou fixados com esparadrapo e
retiradas apos o exame. A qualquer momento que julgar necessario, 0s
procedimentos podem ser interrompidos caso vocé tenha alguma sensagao
desconfortavel mediante relato aos pesquisadores. A sua participacdo neste estudo
ira avaliar e ajudar a melhorar a forma dos profissionais da saude de localizar
estruturas através da pele.

Beneficios: Os potenciais beneficios para a sua participacdo incluem o
fornecimento de uma ficha com os seus dados clinicos para posterior
acompanhamento clinico.

Riscos: Todos os procedimentos a serem realizados ndo sao invasivos,
diminuindo assim o risco de eventos adversos. Vocé nao sofrera qualquer tipo de
risco adicional, pois tem indicacdo de fazer o exame por prescricdo do seu meédico.
Informamos que os procedimentos a serem realizados na pesquisa ndo implicam em

Participante ou seu responsdvel legal Responsdvel por obter o consentimento
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aumento da exposig¢ao a radiagao, tdo pouco prejudicam a qualidade da imagem e
consequentemente, ndo alteram o resultado diagnostico do seu exame.

Esta pesquisa foi aprovada no comité de ética desta instituicdo. Em qualquer
etapa do estudo, vocé podera acessar o profissional responsavel, Ana Paula
Antunes Ferreira no telefone (21) 2259-2487. Se tiver alguma consideragdo ou
duvida sobre a ética da pesquisa, entre em contato com o Comité de Etica em
Pesquisa (CEP): Praga das Nagdes, n° 34 - Bonsucesso, Rio de Janeiro — RJ, Tel.:
(21) 3882-9797 (ramal 1015), e-mail: comitedeetica@unisuam.edu.br e comité de ética
em pesquisa do HUPE: Boulevard 28 de Setembro, 77 — Térreo — Vila Isabel — RJ,
Tel: (21) 2868-8253, e-mail: cep-hupe@uerij.br.

Se desejar desistir do estudo em qualquer momento, vocé tem toda liberdade
de fazé-lo, garantindo que a recusa de participagdo, sem prejuizos a continuidade do
tratamento realizado no Hospital Universitario Pedro Ernesto (HUPE).

As informacgbes a serem recebidas durante o estudo serdo analisadas em
conjunto com as informagdes obtidas de outros voluntarios, ndo sendo divulgada a
identificacdo de nenhum participante. Tais informagdes serdo de responsabilidade
dos pesquisadores envolvidos no projeto e serdo utilizadas para fins cientificos e
nao sera permitido o acesso a terceiros, garantindo assim protegdo contra qualquer
tipo de discriminagdo. Se desejar, vocé pode ser informado sobre os resultados
parciais da pesquisa a qualquer momento, sem prejuizos a continuidade do
tratamento realizado no Hospital Universitario Pedro Ernesto (HUPE).

Os resultados serdo submetidos a publicagcdo em revistas cientificas. Nao
havera despesas pessoais para vocé em qualquer fase do estudo, nem havera
compensacao financeira relacionada a sua participagdo. Em caso de dano pessoal
diretamente causado pelos procedimentos propostos neste estudo, vocé sera
encaminhado para atendimento médico em hospitais da rede publica de saude, e
tera direito as indenizagdes legalmente estabelecidas, caso se justifiquem.

Declaragao: Acredito ter sido suficientemente informado sobre o estudo
acima citado que li ou que foram lidas para mim. Ficaram claros para mim quais sao
os propédsitos do estudo, os procedimentos a serem realizados, seus desconfortos e
riscos, as garantias de confidencialidade e de esclarecimentos permanentes. Ficou
claro também que minha participagao € isenta de despesas e que tenho garantia de
acesso a tratamento hospitalar se necessario em decorréncia desse estudo.
Concordo voluntariamente em participar deste estudo e poderei retirar o meu
consentimento a qualquer momento, antes ou durante o mesmo, sem penalidades
ou prejuizo ou perda de qualquer beneficio que eu possa ter adquirido.

Participante ou seu responsdvel legal Responsdvel por obter o consentimento
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Apéndice 2 — Ficha de Relato de Caso
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Projeto: Validade de Método Palpatério para a Localizagido de estruturas das
regioes da cabega e pescoco por meio de Imagens de Cranio e/ou Coluna
Cervical

1 Numero de identificagdao: __

2 Fase do estudo: ( ) Fase |- Acuracia ( ) Fase Il - Confiabilidade
3 Nome:

4 Iniciais: __

5 Datadoexame: _ _ /__ /_

6 Data de nascimento: __ _ /__ _ /__

7 Sexo: () Feminino ( ) Masculino

8 Peso:_ _ _ ,_ kg

9 Altura. _ , m

10 indice de massa corporal: |, kg/m?
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Apéndice 3 — Ficha para Registro de Dados da

Radiologia
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Assistencial de Radiologia

Projeto: Validade de métodos palpatérios para a localizagdo do processo
transverso do atlas por meio de imagende cranio e/ou coluna cervical

Participante 001

Qual a estrutura muscular relacionada a posigao do marcador na face?

D — () masseter () outra

E - () masseter () outra

Qual o nivel vertebral relacionado a posigao do marcador na regido cervical?

D
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abaixo de C2

()C2 () abaixo de C2

Caso o marcador nao coincida com o PTC1

()Occ () C1

E
()C2 ()

Qual a distancia craniocaudal do marcador ao processo transverso do atlas?
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Apéndice 4 — Manuscrito em co-autoria

Craniocervical posture assessed with photogrammetry is not
affected by the accuracy of palpation methods for locating the

seventh cervical spinous process

ABSTRACT

OBJECTIVES: Non-specific neck pain is often associated with craniocervical
posture. Photogrammetry accurately and reliably assesses the static body posture,
but the effect of palpation methods for locating anatomical landmarks in
photogrammetry remains uninvestigated. This study compared the craniocervical
posture assessed by photogrammetry using two distinct palpation methods for
locating the spinous process of the seventh cervical vertebra (C7SP).

METHODS: This cross-sectional study was conducted in two phases. In phase |
(n=42), the assessor’s accuracy to locate the spinous process of the C7SP using the
flexion-extension and the modified thorax-rib static methods was compared to
radiography. In phase Il (n=68), the craniocervical posture was analyzed using
photogrammetry after palpation using the two methods. Neck pain intensity and
disability were also determined.

RESULTS: The accuracy in locating the C7SP was higher using the modified thorax-
rib static method (67%, 95%CI=[55; 79]) compared to the flexion-extension method
(38%, 95%CI=[26; 50], P=.016). Lower values of the craniocervical angle were
obtained with the flexion-extension method than the modified thorax-rib static method

(mean difference -1.1°, 95%CI=[-1.6; -0.6], P<.001). However, both palpation
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methods resulted in a similar classification of the participants as with or without
forward head posture (P=.096). Weak correlations were observed between the
craniocervical angle and neck pain intensity (p=-.088 and -.099, respectively) and
disability (p=-.231 and -.249, respectively).

CONCLUSIONS: Craniocervical angles obtained using palpation methods with
distinct accuracy were different, although the magnitude of the difference in
craniocervical angles was insufficient to lead to distinct classifications of a forward
head posture in adults with mild neck pain and disability. Craniocervical posture was

weakly correlated with neck pain intensity or disability.

KEYWORDS: palpation; diagnosis; physical examination; posture; rehabilitation.

INTRODUCTION

The relationship between craniocervical posture and musculoskeletal
complaints is controversial.’-> Many individuals naturally adopt a forward head
posture (FHP), characterized by the anterior displacement of the head with respect to
the trunk.3# Cross-sectional studies reported an association of FHP with neck pain.>-8
A study reported no association between cervical posture and neck pain in young
healthy adults, although no objective assessment of FHP was provided.® Another
recent cross-sectional study verified that posture assessment by photogrammetry or
visual inspection could not detect the presence of neck pain in young adults.’® A
longitudinal study showed that a reduction in FHP was associated with a decrease in
neck pain intensity in patients with cervical spondylotic radiculopathy.!" Altogether,

these data suggest that accurate measurement of the FHP is required for better
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assessment of the craniocervical posture and management of patients with
musculoskeletal complaints.

Photogrammetry is an accurate and reliable tool for the objective
measurement of body angles and alignments as well as their interrelation that
characterize the body posture.’?-'® The distinction between individuals with or without
FHP has been examined using photogrammetry by measuring the craniocervical
angle (CCA), defined by the inner angle between the absolute horizontal line and the
line drawn from the posterior tip of the spinous process of the seventh vertebra
(C7SP) and the midpoint of the tragus (Figure 1);'7-'® the lower the CCA, the greater
the FHP.5-81" Because photogrammetry assessment—as well as other marker-based
assessments in biomechanics'®?°—is preceded by locating anatomical landmarks,

the use of accurate palpation methods is arguably preferred for their location.

FIGURE 1 HEREIN

There are several palpation methods for locating the tragus of the ear and the
C7SP, both required to assess the CCA.22'-23 Despite its low accuracy, the flexion-
extension method (FEM)?*25 has been regarded as the best method for locating this
structure.?® Recently, a palpation method for locating the C7SP that outperforms the
accuracy of FEM was proposed and validated, namely the modified thorax-rib-static
method (MTRSM).2728 The MTRSM applies a multivariate linear regression model to
adjust for body mass and age for the location of C7SP as determined by palpation.
However, it remains undetermined whether a palpation method with higher accuracy

yields different assessments of craniocervical posture and FHP classifications.
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Our primary aim is to compare the craniocervical posture assessed by
photogrammetry using two distinct palpation methods for locating C7SP. We
hypothesized the CCA as measured after the FEM and MTRSM—two methods with
very distinct accuracies—yielding a distinct classification of individuals with or without
FHP. Because of the controversy surrounding the association between craniocervical
posture and neck pain or disability,’>°-'° we secondarily examined the correlation of
CCA as calculated with either palpation method with neck pain intensity or disability

in adults.

METHODS

Ethics

The Research Ethics Committee of ||| GGG 2oproved this
study protocol (CAAE 09131419.9.0000.5235) designed in accordance with National
Health Council Resolution No. 422/2012 and the Declaration of Helsinki of 1975.
Informed consent was obtained from all participants after being informed about the

study design and procedures.

Study design

This cross-sectional study was conducted in two phases as follows. In phase |
(March to June 2018), the assessor’s accuracy for palpating the C7SP by applying
the FEM and MTRSM was established using the gold-standard method
(radiography). The assessor was blinded to the result of the palpation methods, as
an invisible, ultraviolet ink mark was applied as detailed and described below. In
phase Il (February to May 2019), the same assessor photographed the craniocervical

posture by using the above-cited palpation methods. A second investigator who was
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blinded to the applied palpation method performed the measurement of the CCA

using photogrammetry.

Sample size requirements

We calculated the sample sizes for each study phase using o = 5% (two-tailed) and 8
= 20%. For phase |, a minimum sample of 42 participants was required considering
the highest accuracy of FEM and MTRSM of 58% and 81%, respectively.?”?® For
phase Il, a minimum sample size of 10 participants (5 per group) was required to
detect the difference between individuals with a mild FHP and no FHP, 48.7 + 2.5°
and 55 * 3.3°, respectively,?® whereas a minimum sample of 68 participants (34 per

group) was required to detect a difference of 2° between groups.2°

Study population and participants sampling

Data collection in both phases applied a nonprobabilistic sampling scheme at a

primary-to-tertiary health care center (phase |: || GczNzGzGzIzININIE&:G3G
. .. Brazil; phase II: NS
B . Brazi).

Participants were eligible for either of the two phases if they were aged
between 18 and 80 years old and showed no signs of discomfort, vertigo, or
embarrassment during the palpation procedure; previous surgeries in the cervical
spine, shoulder or upper thoracic region; congenital malformation in the cervical
region; diagnosis of Paget's disease; previous fractures in the cervical, thoracic spine
and shoulders; craniocervical and thoracic trauma in the last 12 months; and
pathological chest deformities. An additional criterion for phase | comprised of a prior

prescription for chest radiography.
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Assessment of anthropometric variables

The participants had their body height (accuracy: 0.01 m) and mass (accuracy: 0.1
kg) measured by a digital scale and stadiometer (OMRON HBF 514C, Omron
Healthcare Brasil de Produtos Médicos LTDA, Sao Paulo/SP, Brazil). The Quetelet’s
body mass index (BMI) was then calculated as BMI=kg/m?; the obesity grade was

determined by standard classification.3°

Location of C7SP by using the FEM and MTRSM

The FEM was applied according to previous studies.?*2° Briefly, participants were
instructed to sit without leaning their backs on their chairs and keeping their heads at
a fixed point looking forward. Subsequently, the examiner flexed the participant's
head and made a socket with the pulp of the fingers from the most prominent
vertebrae. A passive flexion-and-extension movement of the head was performed to
check the vertebra that remains static during extension, identified as C7SP.

The MTRSM was applied according to previous studies and was validated
using radiography images.?”-?¢ The rationale of the method is to use bony inner
structures in the thorax to guide the location of the C7SP and to apply a multivariate
model to adjust for personal information (Figure 2). In brief, the participant remained
in a standing position with his eyes fixed on the horizon line. Initially, the first rib is
located through the trapezius muscle at the lateral width of the mastoid process and
is the structure that distinguishes the cervical from the thoracic spine; the examiner
located the posterior arch of the first rib that departed from a vertical line from the
mastoid process while the participant remained in a standing position. In sequence,

the spinous process of T1 was located following the posterior arch of the first rib, and
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the examiner moved his fingers to the next spinous process in the cephalic direction
to locate the C7SP. The distance from the located structure to the vertex is measured
with a metal caliper (P60, Cescorf, Porto Alegre, Brazil) and annotated. The location
of C7SP was then personalized using the model Dy ytex—c7 = 0.986D 01 tex—marker +

0.018Mass + 0.014Age — 1.008.

FIGURE 2 HEREIN

Phase I: Assessor’s accuracy in locating the C7SP
The accuracy of the assessor in locating the C7SP using both the FEM and MTRSM
was investigated as described.?”?® The palpation methods were applied in a random

sequence following a list previously generated by using an online sequence number

generator (http://www.random.org) considering the estimated sample size and a
block size of two methods. An ultraviolet ink pen (invisible UV Blacklightinkmarker)
was used to mark the skin over the C7SP after palpation with either method. The
examiner used the symbols "X", "O", and "Y" for the location of the C7SP using the
FEM, TRSM, and MTRSM, respectively. The ultraviolet ink allowed for the blinding of
the assessor for the results of the location of the C7SP using the previous palpation
methods.

Immediately after application of both palpation methods, radiopaque markers
(major axis = 15 mm; minor axis = 11 mm) were placed at the center of each “X” and
“Y” (markers #1 and #2, respectively) with the aid of an ultraviolet lamp and were
immediately fixed with hypoallergenic tape. Such a marker was chosen
simultaneously to best represent the shape and size of a thumb used for palpation

and to encompass the size of the extremity of the C7SP that ranged from 6 to 12 mm
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while minimizing the overlap of inner body structures within the same marker for
precise analysis of both palpation methods.

Chest radiographs (Flexavision SF, Shimadzu no. 1180465501, Kyoto, Japan)
were used to view the superimposition of inner body structures and markers. The
radiology technicians performed a standardized procedure to minimize between-
subject variability related to the participant’s positioning. The analysis by visual
inspection of radiographs was performed; for each image, the radiologist reported the
actual inner body structure superimposed on each marker separately. A result was
defined as correct by the presence of any part of the C7SP lying within the marker’s
inner area; all other results were considered incorrect, and the actual superimposed

inner body structure was registered for subsequent analysis.

Phase II: Clinical assessment of pain, disability and craniocervical posture
using photogrammetry

Participants enrolled in phase Il underwent a clinical assessment of pain intensity
and disability for both characterization of the sample and performing the correlation
analysis with craniocervical posture. They also underwent the acquisition of lateral
view photography for off-line photogrammetry analysis.

The visual analog scale (VAS) is a self-report scale that is used extensively to
measure complaints such as pain, nausea, fatigue, and dyspnea. When used
properly, the VAS is a reliable, valid, and sensitive self-report measure for studying
subjective patient experiences.®! The participant was asked to mark a perpendicular
line to the VAS line pre-marked with integer numbers at the point that indicated their
pain intensity at that time. The score between 0 and 10 was noted. A higher score

indicates greater pain intensity.
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The neck disability index (NDI) is a routinely used questionnaire in the
management of patients with neck pain.3?-34 Each participant answered the NDI
questionnaire individually in a single session. The NDI is composed of 10 questions,
designed to assess disability and pain in the region of the cervical spine. The NDI
score consists of the sum of the points, from 0 to 5 for each of the 10 questions,
totaling a maximum of 50 points. The value obtained can be expressed as a
percentage scale and categorized as normal (0-20), mild disability (21-40),
moderate (41-60), severe (61-80) and complete/exaggerated (80—100).3?

Photogrammetry was performed following SAPO recommendations after the
assessor located the C7SP using either the FEM or MTRSM.'* The palpation
methods were applied before the photography in a random sequence following a list
previously generated by using an online sequence number generator

(http://www.random.org) considering the estimated sample size and a block size of

six photos. Initially, the assessor marked the C7SP and the tragus by attaching
Styrofoam balls on the skin such that the CCA is defined as the angle between the
horizontal line and a straight line connecting the C7SP to the tragus. In sequence,
the participant climbed barefoot on a platform and was asked to remain in the most
comfortable position while looking to a horizontal line. The position of the feet was
drawn on the platform to minimize posture variations due to repositioning after
applying the other palpation method. A digital camera (model DSC-HX 300 Cyber-
Shot, Sony, Japan) was positioned at 1.20 m distance using a rigid mounting
apparatus and set at the participant's shoulder height (Ghamkha et al., 2018). A
plumb line was attached to the ceiling with two Styrofoam balls one meter apart from
each other for post-processing image calibration. The participants were positioned so

that they and the plumb line were in the same perpendicular plane regarding the axis
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of the digital camera. Three right lateral view photos were taken for the off-line
measurement of the CCA using the Software de Analise Postural

(http://pesquisa.ufabc.edu.br/bmclab/sapo/). Based on a systematic review of CCA

values (51.42° + 4.87°), a cutoff value was used to distinguish individuals with

(<50.77°) or without FHP (>50.77°)."7

Statistical Analysis

Statistical analysis was conducted using Microsoft Excel (2019) and JASP
(Department of Psychological Methods, University of Amsterdam, Netherlands).®®
Statistical significance of P < .05 (two-tailed) was adopted.

The assumption of normality of distribution for continuous variables was
checked using the Shapiro-Wilk test. Values are presented as mean * SD or absolute
and relative (%) frequencies; 95% confidence intervals (95%CI) are shown for the
study main outcomes. Comparisons of clinical data between phase-l and phase-lI
samples were performed using the independent t-test, %2 test, or Fisher's exact test
according to the variable type. Comparison of the accuracy of the palpation methods
for locating the C7SP in the phase-l sample was performed using the McNemar
test.3¢ Comparison of the CCA measured after both palpation methods in the phase-l|
sample was conducted with a paired t-test. Comparison of the classification of FHP of
the phase-ll sample was also performed using the McNemar test.3¢ The correlation
between the variables was calculated by the Spearman coefficient (p). The strength
of correlation was considered as negligible (.01 to .20), weak (.21 to .40), moderate

(.41 to .70), or strong (.71 to .99).%”

RESULTS
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Samples’ characteristics

A total of 110 participants were enrolled in this study, split into phase | (n = 42) and
phase Il (n = 68) (Table 1). Participants in phase | and Il were similar regarding sex,
body mass, body mass index, and obesity grade. Phase-Il participants were younger,
taller, and had higher values of Dycrtex—paipation @Nd Dyertex—c7 than participants in
phase | (P <.001). They reported neck pain intensity of 0.9 + 1.7 in VAS and a
disability score of 9.8 £ 9.1 in NDI, with 59 (87%) and 9 (13%) participants

categorized as normal or mild disability, respectively.

TABLE 1 HEREIN

Phase I: Assessor’s accuracy in palpation of C7SP

Tables 2 and 3 show the frequency of anatomic landmarks recognized using the
palpation methods and their respective accuracies as identified by the radiologist.
The assessor’s accuracy of locating the C7SP was higher using the MTRSM (67 %,
95%CI=[55; 79]) compared to FEM (38%, 95%CI=[26; 50], P = .034). Palpations
using the FEM lead to wider errors varying from above C6SP to T1SP, whereas the

MTRSM only varied from C6SP to T1SP.

TABLE 2 HEREIN

TABLE 3 HEREIN

Phase Il: Photogrammetry assessment of craniocervical posture
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Tables 2 and 3 also show the CCA and the FHP classification after photogrammetry
assessment using either palpation method. We observed that CCA values were
lower—mean difference -1.1° 95%CI=[-1.6; -0.6]—if obtained with the FEM (lower
accuracy) as compared to the MTRSM (higher accuracy), with strong evidence
against the null hypothesis (P <.001). We also observed that the proportion of
participants classified as without FHP was lower— difference (2-7)/42=-.119—if
determined with the FEM (lower accuracy) as compared to the MTRSM (higher
accuracy), although with weaker evidence against the null hypothesis (P =.096).
Negligible correlations were observed between the CCA and pain intensity
(FEM: p =-.088, P = .475; MTRSM: p = -.099, P = .420), whereas weak correlations
were estimated for CCA and disability (FEM: p = -.231, P = .058; MTRSM: p = -.249,

P = .040).

DISCUSSION
This study compared the craniocervical posture as assessed by photogrammetry
using two palpation methods for locating the C7SP. We found no evidence to support
the hypothesis that measuring the CCA using either FEM or MTRSM—two methods
with distinct accuracies—yield different classifications of FHP in adults. Also, the
estimated correlation of CCA as calculated with either of the two palpation methods
with clinical characteristics do not support the hypothesis of a relationship between
craniocervical posture and neck pain intensity or disability.

Phase-I results showed that FEM and MTSRM have different accuracies in
locating the C7SP. Our findings are consistent with those from the development and
validation studies of MTRSM that reported an accuracy of 66% in locating the C7SP,

thereby strengthening our confidence in the MTRSM model’s external validity.?”-?
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Most importantly, this finding strongly suggests that the assessor performed both
palpation methods with distinct accuracies in phase-Il as well. Our findings differ from
a more recent study38 that reported 54% accuracy in locating the C7SP with FEM—
which lies outside the upper limit of the 95%CI reported here—, arguably because
the methods included a circular (not elliptical) and large (20-mm diameter) marker
that enlarged the target zone overlapping of the C7SP. Conversely, our results are
inconsistent with other reports of accuracies as high as 77% or 88% of the FEM;253°
important methodological aspects might explain the discrepancies though, such as
lack of the assessor’s blinding, undisclosed size of the skin marker, and the
combination of FEM with other methods.

The high accuracy of the MTRSM for locating the C7SP can be explained by
several factors. First, the method combines qualitative (i.e., manual therapy skills)
and quantitative (i.e., particularly, age and body mass) information. Second, being
performed with the participant in a static position might have made MTRSM less
prone to errors than the FEM that depends on cervical mobility. Here, the majority of
errors in identifying the C7SP were found in the cephalic direction when applying
FEM, and in both cephalic and caudal directions when applying the MTRSM method.
The reason for this error is uncertain; previous studies described more frequent
errors in the caudal direction than in the cephalic direction,?>3% whereas other authors
described more frequent errors in cephalic directions.?6-28

Phase-Il results show that CCA calculated using FEM and MTRSM differ by
~1°, which is less than the standard error of measurement of the CCA when
measured by the same or even different assessors.?® Interestingly, such a difference
ultimately yielded similar FHP classification in adults. These findings raise an

interesting debate about the need for accurate palpation methods for assessing
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posture in the rehabilitation setting for a static posture assessment. While these data
suggest that the accuracy in locating the C7SP is not clinically relevant for the
classification of craniocervical posture, other circumstances in which the accuracy
might be relevant still warrants further investigation. Outside the rehabilitation setting,
in circumstances in which invasive procedures, such as medications, anesthetic
blocks, as well as surgical incisions are performed, the MTRSM should be preferred.
Our association analysis also does not support the relationship between
craniocervical posture and neck pain intensity or disability in adults.!? Our results
agree with other cross-sectional studies®'® with similar sample characteristics but not
with other studies assessing FHP with neck pain.>2 Interestingly, the correlation
coefficients obtained with either palpation method were of the same magnitude,
reinforcing that the accurate location of the C7SP for measurement of CCA does not
change the classification of craniocervical posture. Because our sample reported
very low pain intensity and disability, our results should be interpreted with caution

when applied to populations with more severe neck pain intensity and/or disability.

Limitations

This study has limitations that must be addressed in future research. First, the same
examiner performed individual measurements and all palpation procedures.
Therefore, the extent to which our measurements depended on the assessor’s
expertise could not be determined. Second, the inclusion of participants with mild
pain might have caused a selection bias. However, because of the variety of causes
that direct people to seek assistance, such a sample most likely reflects the

population seeking clinical practice. Finally, intra-rater and inter-rater reliability of
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both methods for locating the C7SP remain unknown and are important to complete
the validity assessment of those palpation methods.

Nonetheless, this study has major strengths as several sources of bias were
minimized. In phase |, radiography was used as the gold-standard method, blinding
the radiologist to the palpation methods. In phase II, the assessor who performed the
CCA measurement on lateral view photos was blinded in regard to the palpation

method and clinical data.

CONCLUSIONS

Craniocervical angles obtained using palpation methods with distinct accuracy were
different, although the magnitude of the difference in craniocervical angles was
insufficient to lead to distinct classifications of forward head posture in adults with
mild neck pain and disability. Craniocervical posture was weakly correlated with neck

pain intensity or disability.
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Table 1: Table 1: Demographic and clinical characteristics of the studied

samples.
Variable Levels Total Phase | Phasell P-value
Sample size (n) 110 42 68 NT
Women 68 (62%) 23 (55%)  45(66%)  .313A
Men 42 (38%) 19 (45%) 23 (34%)
Age (years) 45+ 13 52 + 16 41+9 <.0018
Body mass (kg) 71+£12 70 £ 11 71+£13 5708
Body height (m) 166 £0.09 1.63+0.09 1.67+0.08 .0085
Body mass index (kg/m?) 258+39 26440 254+38  .183B
Obesity grade (n) .344°¢
Thin 2 (2%) 1(2%) 1(1%)
Eutrophic 51 (46%) 15 (36%) 36 (53%)
Overweight 39 (35%) 17 (40%) 22 (32%)
Obesity | 18 (16%) 9 (21%) 9 (13%)
Distance Vertex-Palpation (cm) 243+3.0 21427 260%+14 <.001B
Distance Vertex-C7 (cm) 248+29 221+26 26514 <.0018

Values are shown as mean t SD or absolute and relative frequency (%).

A Fisher’s exact test. B Independent samples’ t-test; © y? test.
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Table 2: Comparison of the accuracy of palpation methods and the
craniocervical angle measured after the two palpation methods in the phase-ll

sample (n = 68).

Palpation method P-value
Modified
Flexion-Extension Thorax-Rib
Static
Accuracy (%) 38% [26; 50] 67% [55; 79]
Spine levels (n, %)
Above C6 5 (12%) 0 (0%)
C6 3 (7%) 0 (0%)
C6SP 15 (36%) 7 (17%)
C7 0 (0%) 4 (10%)
C7SP 16 (38%) 24 (57%)
T1 1(2%) 0 (0%)
T1SP 2 (5%) 7 (17%)
Craniocervical angle (degree) 496 +4.5 50.7 £ 4.5 <.001B
Forward head posture (n, %)
With 39 (57%) 34 (50%)
Without 29 (43%) 34 (50%)

Values are shown as mean + SD, or absolute and relative frequency (%) with 95%
confidence intervals [lower, upper].

A McNemar test. B Paired samples’ t-test.
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Table 3: Proportions of participants classified as correct/incorrect location of

the spinous process of C7 (phase-l) and with/without forward head posture

(phase-ll).

Phase I: Accuracy for locating the

Phase II: Forward head posture

C7SP classification
MTRSM MTRSM
FEM Correct Incorrect Total FEM With Without  Total
Correct 6 10 16 With 32 7 39
Incorrect 22 4 26 Without 2 1 3
Total 28 14 42 Total 34 8 42

z=-2.121, P=.034"

z=1.667, P =.096"

C7SP: spinous process of the seventh vertebra. MTRSM: modified thorax-rib static

palpation method. FEM: flexion-extension palpation method.

A McNemar test.
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Figure 1: Measurement of the craniocervical angle, defined by the inner angle
between the absolute horizontal line and the line drawn from the posterior tip

of the spinous process of the seventh vertebra and the midpoint of the tragus.
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Figure 2: The modified thorax-rib-static method (MTRSM) for locating the
spinous process of the 7t vertebra (C7SP); white arrows show the direction of
the hand’s movement. First (left panel), the first rib is located through the
trapezius muscle at the lateral width of the mastoid process and is the
structure that distinguishes the cervical from the thoracic spine; the examiner
located the posterior arch of the first rib that departed from a vertical line from
the mastoid process while the participant remained in a standing position.
Second (center panel), the spinous process of T1 was located following the
posterior arch of the first rib. Finally (right panel), the examiner moved his
fingers to the next spinous process in the cephalic direction to locate the

C7SP.
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Avenida 28 de 77 - Térreo
Bairro: Vila Isabel CEP: 20.551-030
UF: RJ Municipio: RIO DE JANEIRO
Telefone: (21)2868-8253 E-mail: cep.hupe.interno@gmail.com

Pagina 01 de 03



- 2 R UERJ - HOSPITAL DR
Hl C UNIVERSITARIOPEDRO £ Jaiasm
i ® ERNESTO/ UNIVERSIDADE DO~ ¥

Continuagéo do Parecer: 2.600.723

Consideragdes sobre os Termos de apresentagao obrigatéria:

Os termos de apresentagéo obrigatoria foram apresentados a este comité. No entanto, o TCLE esta
formatado em folha com logo de outra instituicio de saude e a folha de rosto apresentada néao tem a
assinatura de representante da instituicdo proponente

Recomendacdes:
Solicitamos que o TCLE seja confeccionado em folha com timbre da UERJ ou do Servigo de radiologia do
HUPE. Também deve ser incluido espago para o paciente e o pesquisador rubricarem em cada pagina.
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