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Secao 1

Traetoria Académica




No ano de 1994 iniciei a minha formagdo académica, ingressando no curso de
Fisioterapia pela Universidade de Marilia (UNIMAR). Foram 4 anos de dedicagao
intensa, amadurecimento, e quando tive a certeza que ser Fisioterapeuta tinha sido a
minha melhor escolha profissional.

Terminada a graduacao, me tornei servidora da Prefeitura Municipal de Assis-SP
e desde entao venho atuando e adquirindo experiéncia em diversas areas da fisioterapia.
Entretanto, em 2015, minha amiga e parceira profissional, Prof.2 Dra. Angélica Barbosa
(Faculdade de Filosofia e Ciéncias - FFC — Unesp / Marilia — SP), me apresentou a
fisioterapia na saude da mulher, a qual me envolveu inteiramente.

Naquele mesmo ano integrei o grupo de pesquisa “Diabete e Gravidez - Clinico e
Experimental” (Faculdade de Medicina de Botucatu - FMB — Unesp), liderado pela Prof.2
Marilza Rudge, e em 2017 obtive o titulo de Mestra em Ginecologia, Obstetricia e
Mastologia, com a dissertacdo intitulada: “Ultrassonografia tridimensional da
funcionalidade dos musculos do assoalho pélvico de gestantes com diabete melito
gestacional”. Tal titulagdo foi obtida junto ao Programa de Pdés-Graduagdo em
Ginecologia, Obstetricia e Mastologia, atualmente denominado Programa de Poés-
Graduacao em Tocoginecologia (FMB - Unesp). Paralelamente ao mestrado, finalizei a
especializagcdo em Fisioterapia Pélvica - Uroginecologia Funcional pela Faculdade
Inspirar (Parana, Brasil) (Anexo 1), e considero que esses dois titulos foram essenciais
para o impulso e continuidade da minha jornada académica.

Em 2017 iniciei o Doutorado e também as atividades de pesquisa financiadas pelo
Projeto Tematico Fapesp DIAMATER, “The Diamater Study Group”, das quais tive o
prazer de trabalhar com equipe multidisciplinar e totalmente dedicada a pesquisa. Iniciei
o doutorado tendo a Prof.2 Titular Marilza Rudge como orientadora e no final de 2019,
transferimos a orientagao para Prof.2 Dra. Angélica Barbosa, ocasiao que foi credenciada
no programa como professora permanente. Ao longo desses 4 anos tenho dado
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seguimento ao meu projeto e tive a oportunidade de participar de 5 eventos
internacionais, sendo que no 2" World Congress on Gynecology & Obstetrics (Anexo 2),
participei como mediadora de Plenary Forum e apresentei o trabalho intitulado “/mpact
of Gestational Diabetes Mellitus on Pelvic Floor Muscle Contraction: Three-Dimensional
Ultrasound”.

Ampliei meus conhecimentos ao realizar 17 cursos complementares, com
destaque para 6 deles (Anexo 3), o “International workshop: 3D ultrasound of female
pelvic floor and rectus abdominis muscle”, ministrado pela professora e colaboradora do
nosso grupo DIAMATER, PhD Baerbel Junginger (Charité Universitatsmedizin Berlin,
Alemanha); “Exercicios para incontinéncia urinaria por esforgo — pratica clinica baseada
em evidéncia” oferecido pelo Instituto Cinesioterapia Pélvica Integrada; “Upgrade em
incontinéncia urinarias, prolapsos e hands on em anatomia”, promovido pela
Universidade de Campinas e pela Associacido Latino Americana do Piso Pélvico; além
dos cursos “Exercicios na gestacdo: da prevencdo ao tratamento de disfungdes
musculoesqueléticas” e “Atuacao do fisioterapeuta na preparagao do assoalho pélvico
para o parto e no trabalho de parto”, oferecidos pela Sabrina Baracho — Fisioterapia na
Saude da Mulher. Em 2020 cursei a Formagao em Fisioterapia na Fung¢ao Miccional
Feminina: da Evidéncia Cientifica a Pratica Clinica (Instituto Patricia Lordélo).

Foi possivel colaborar e ser autora de 9 artigos em periddicos (Anexo 4) de alto
impacto e ter 1 artigo desta tese submetido na revista PLOS ONE (Anexo 5). Colaborei
em 13 resumos publicados em anais de congressos (Anexo 6). Participei como membro
de 4 bancas examinadoras de Trabalhos de Conclusdo de Curso (Anexo 7), de
graduandas do curso de Fisioterapia da FFC — Unesp / Marilia. Em 2019 participei de
Edital de Selecao publica para funcado docente na Fundacao Educacional do Municipal

de Assis, tendo sido aprovada em 2° lugar na selegéo (Anexo 8).
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Agradeco imensamente a Deus por mais essa etapa que esta se finalizando e
também de maneira especial a minha querida amiga Prof.?2 Dra. Angélica Barbosa que
caminhou comigo até aqui. Os desafios e adversidades sdo grandes, mas o crescimento

profissional e pessoal muito maior. Que eu continue movida na busca pelo

conhecimento...semprel!!!!

27



Secao 2

Contextualizacao




Avancgos do conhecimento sobre o impacto do Diabetes Mellitus Gestacional nos

Musculos do Assoalho Pélvico

Investigagbes sobre a triade Diabetes Mellitus Gestacional (DMG), miopatia
diabética e incontinéncia urinaria e seus biomarcadores, sao realizadas pelo Grupo de
pesquisa Diabete e Gravidez: Clinico e experimental, desde 2006. O DMG, definido como
hiperglicemia identificada pela primeira vez na gravidez(1), mesmo tratado de acordo
com padrdes internacionais da American Diabetes Association(1) institucionalizado no
Centro de Investigagcao do Diabete Perinatal (CIDPN) nao foi suficiente para evitar o
efeito deletério da hiperglicemia gestacional controlada sobre a Incontinéncia Urinaria
Especifica da Gestagao (IU-EG) e disfungdo muscular do assoalho pélvico (DMAP)(2).
A procura de marcadores dessa miopatia caracteriza o Projeto Tematico (2016/01743-
5). O Conceptual Model (3), estabelecido da integragdo entre DMG, IU-EG e miopatia
hiperglicémica tem a funcionalidade dos musculos do assoalho pélvico (MAP) e
musculos reto abdominais (MRA) como variaveis moderadoras e precisa ser investigado.

Recomenda-se investigar todas as mulheres, com ou sem fatores de risco, por
avaliacdo dos niveis de glicemia de jejum (GJ) antes da 20% semana e as que
apresentaram GJ elevada no inicio da gestagao pelo Teste Oral de Tolerancia a Glicose
(TOTG) com sobrecarga de 75g, entre 24-28 semanas gestacional. Prévio a 202 semana
gestacional, o DMG é diagnosticado por GJ = 92 mg/dL e < 126 mg/dL e o DM na
gestacao por GJ = 126 mg/dL. O diagndstico do DMG realizado entre a 242 e 282 semana,
€ definido pelos limites do TOTG-75¢g ou glicose de 1h pds-sobrecarga = 180 mg/dL ou
glicose de 2h = 153 mg/dL e < 200 mg/dL(4-6).

O DMG esta associado a repercussdes maternas, fetais, neonatais e perinatais
negativas com maior frequéncia, quando comparado a gestagdo normoglicémica(7). Sua

incidéncia, oscila entre 3 e 7%, e € a complicagdo médica de maior ocorréncia na
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gestacdo(8). O DMG mostrou-se relacionado a deterioragdo da fungdo muscular
fisiolégica(8,9), o que denota a existéncia de conexao entre o metabolismo e a fungéo
mecanica dos musculos(7,8,10).

Resultados do CIDPN confirmaram prevaléncia aumentada da DMAP nas
gestantes com DMG(11,12) e dois anos ap0ds a cesarea, definindo clara associagao entre
DMG e DMAP(2,13,14). Na mesma linha, a pesquisa translacional, usando modelos de
hiperglicemia leve (induzida ao nascimento) e severa (induzida na prenhez) em ratas
Wistar, evidenciou interagédo entre hiperglicemia e alteragdes morfoldgicas e estruturais
da musculatura estriada periuretral e reto abdominal(15-18).

Os estudos com modelo animal reforcam o achado clinico de alteracbes
musculares, demonstrando que ratas prenhes com diabete moderado (glicemia entre
120 e 300mg/dl) apresentam alteragbes similares ao diabete grave(17) na Matriz
Extracelular e no musculo estriado uretral, como: atrofia, adelgagcamento, aumento de
colageno na area de musculo estriado, aumento de vasos, acumulo de mitocéndrias,
além de gotas de lipidios e granulos de glicogénio presentes em grande quantidade,
colocalizacao das fibras rapidas e lentas, diminuicdo de fibras rapidas e a presenca de
fibrose/deposicao de fibras de colageno, associados com atrofia muscular(6,16).

A remodelagao uretral do tecido conjuntivo com perfil de glicosaminoglicanos e
organizacgao de fibrilas de colageno constituiram a primeira linha de evidéncia entre+
hiperglicemia e lesdo do sistema fibromuscular uretral, possivelmente, relacionada a
DMAP em gestantes com hiperglicemia(15-18). Isto trouxe reflexdes sobre potenciais
implicagdes clinicas e respectivas estratégias terapéuticas na atencédo a saude dessas
mulheres.

Estes resultados clinicos e experimentais demonstraram intrinseca relagéo do
binbmio DMG e MAP. Os MAP representam elemento critico de acdo no suporte dos

orgaos pélvicos como bexiga, utero e jungao uretrovesical no mecanismo de fechamento
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esfincteriano uretral e anal e na mobilidade do canal vaginal(19-25) e consequente boa
qualidade de vida relacionada a estes aspectos(19,21-23).

A contragado coordenada e eficaz dos MAP (26) esta relacionada a manutencéao
das funcbes de miccio, evacuacao e sexualidade. Por outro lado, MAP disfuncionais
podem resultar em sintomas como micgao ou defecagdo prejudicada, dor pélvica e
disfungcao sexual(27). Além disso, a adequada distensdo dos MAP pode favorecer o parto
e provavelmente reduzir a incidéncia de lesdes dos musculos elevadores do anus(28).

A integridade dos MAP pode sofrer alteragdes tanto anatbmicas quanto
fisiolégicas, nas diferentes fases da vida da mulher, associadas com obesidade e
menopausa, mas especificamente na gestagcdo e parto, e sendo mais evidentes na
gestacdo complicada pelo diabetes(2,14,29-31). Mecanicamente, as causas da DMAP
tem duas vertentes, alargamento do hiato do levantador e descida do assoalho pélvico
abaixo da linha pubococcigeal, sendo a consequéncia mais comum a incontinéncia
urinaria (1U)(32).

Com o objetivo de aprofundar a investigacao e identificagdo de biomarcadores do
DMG, miopatia diabética e IU-EG, nos aspectos morfoldgicos, clinicos, metabdlicos,
genéticos, imunoldgicos, moleculares e funcionais, o grupo de pesquisa "Diabetes e
gravidez - clinico e experimental" da FMB, em 2017, obteve aprovacdo do Projeto
Tematico DIAMATER (Processo Fapesp: 2016/01743-5).: “Coorte prospectiva da triade
hiperglicemia gestacional, “incontinéncia urinaria especifica da gestacdo” e perfil
(morfoldgico, funcional, bioquimico, molecular e dmico) da “miopatia hiperglicémica
gestacional (MHG)” como preditora da incontinéncia urinaria e disfungdo muscular do
assoalho pélvico (DMAP) 6-12 meses pos-parto; e pesquisa translacional do impacto do
biodevice de latex de seringueira com células tronco mesenquimais na regeneragao
muscular pos-parto de ratas diabéticas”.

Resultados clinicos da avaliacgdo dos MAP provenientes do Diamater
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demonstraram que na evolugéo da gestagao entre 24-30 e 36-40 semanas, avaliada pela
eletromiografia, o grupo DMG apresetnou recrutamento menor dos MAP em relagao ao
grupo nao-DMG, denotando diminui¢ao da atividade elétrica em repouso (p=0,042) e na
contragao tonica (p=0,044) (33). Estudos que avaliaram a morfologia e a funcionalidade
dos MAP pela ultrassonografia tridimensional (US-3D)(34) demonstraram, em avaliagao
realizada no mesmo intervalo gestacional que as medidas biométricas da morfologia
foram diferentes em repouso para o grupo com DMG em relagao ao grupo sem DMG, e
também alteracdo na funcionalidade, com menor contratilidade, distensibilidade e
mobilidade(35).

Com base nesses fatos, a avaliacao da funcionalidade dos MAP é recomendada
pela International Continence Society (ICS) e International Urogynecological Association
(IUGA)(36), e pode ser realizada por diversos métodos, incluindo ultrassonografia (US)
transperineal(37). O mais importante € que a avaliagdo dos MAP deve incluir a avaliagao
da funcdo dos MAP tanto em repouso quanto durante atividades dindmicas, como
contragao e distensao(38).

A US é exame realizado com seguranga durante a gestacgéo, por ndo apresentar
risco de radiagéo ou toxicidade por contraste(39—43), e permite o acesso ao plano axial,
com a técnica transperineal 3D(44,45), captando imagens diretas da area hiatal do
musculo levantador do anus (MLA)(39—-43)(Figura 3). A US-3D é exame universal para
avaliar em tempo real(45) a funcionalidade dos MAP, considerando as medidas dos
didmetros do hiato do levantador (HL), durante o repouso, contracao e distenséo

(manobra de Valsalva)(46-55).
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DISTENSAO REPOUSO CONTRAGAO
Figure 1 — Imagens da area hiatal do MLA durante repouso, contragao e distensao(35).

O MLA é termo usado para descrever os principais MAP e os responsaveis pela
continéncia urinaria(23,56). E formado pelos musculos estriados, pubococcigeo,
puborretal e ileococcigeo, apresenta forma laminar e preenche o espago entre o musculo
obturador interno lateralmente, o pubis anteriormente e o coccix posteriormente(44,51).
A uretra, a vagina e o canal anal atravessam o MLA(46,57).

A area do HL é delimitada anteriormente pelo pubis e lateral e posteriormente pelo
MLA. As medidas da US-3D mais consistentes sao obtidas pelo plano definido pela
margem inferior da sinfise pubica e o bordo interior do musculo puborretal, na jungao
anorretal(49).

Durante a evolugao da gestagao normoglicémica, aumento de todas as dimensoes
hiatais tem sido encontrado por meio da US-3D. Esse achado indica que as mudancas
nos MAP nao sao somente decorrentes do parto, mas também de alteracdes fisioldgicas
e funcionais(51-56,58,59) durante a gestacédo(60,61). Esse aumento da distensibilidade
do HL pode ter papel no desenvolvimento de DMAP a longo prazo, na vida da mulher.(61)

O conhecimento sobre o impacto do DMG nos MAP durante a gestagao
tem sido demonstrado pela US-3D, e foi tema da dissertacdo de mestrado de Fabiane
Affonso Pinheiro em 2017(35), contudo a associagao direta entre DMG e DMAP ao longo
da gestacdo com acompanhamento apds o parto ndo esta totalmente esclarecida. A
experiéncia do Grupo Diamater em avaliar a funcionalidade dos MAP pela US-3D, levou

a analise critica sobre a importancia de incluir no protocolo dinamico de avaliagao,
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medidas de repouso entre cada atividade dindmica realizada. Outro aspecto discutido foi
a necessidade, de desenvolver formulas para serem aplicadas as medidas adquiridas
deste protocolo, que fornecessem resultados com os valores absolutos e em indices
tanto em valores absolutos quanto em diferencga percentual. Desta forma medidas mais
fidedignas em relagdo a funcionalidade podem ser obtidas, incluindo o relaxamento,
contratilidade, distensibilidade e mobilidade dos MAP.

Até o momento, nenhum estudo foi encontrado que demonstram proposta para
avaliar o desempenho dos MAP com dindmica e forma sequencial das suas diferentes
atividades, bem como com as medidas de descanso intermediarios entre todas estas
atividades realizadas e formulas especificas para sua interpretagdo. Nesse contexto,
analisar o desempenho dos MAP com medidas ultrassonograficas confiaveis, objetivas,
visiveis e em tempo real € método alternativo para orientar a pratica clinica e cientifica
na avaliagao e nos cuidados preventivos e terapéuticos.

A presente Tese inédita integra e se propde responder perguntas previstas nos
objetivos do Projeto Tematico Diamater”, segue a linha da dissertagdo desenvolvida pela
mesma poés-graduanda e agora com proposta de acompanhamento das gestantes a
longo prazo. Tem aprovagdo do Comité de Etica em Pesquisa (CEP) para seu
desenvolvimento no projeto “guarda-chuva” CAAE: 82225617.0.0000.5411 (Anexo 9).
Os objetivos a saber, sao: 1) desenvolver estudo de coorte prospectiva das repercussdes
do DMG na funcionalidade dos MAP avaliada pela US-3D durante a gestacéao e apés o
parto; 2) desenvolver protocolo dindmico de avaliagdo dos MAP por US transperineal e,
3) interpretar o desempenho dos MAP de gestantes com ou sem IU-EG aplicando
diferentes analises pelo PFM-US Diamater’s Protocol.

Os resultados desta Tese, estdo apresentados em 3 artigos de acordo o

respectivo objetivo:
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1 - Pelvic floor muscle dysfunction detected by 3D-US in women with GDM in the third
trimester remains in long-term postpartum

2 - Dynamic Protocol for Pelvic Floor Muscles Assessment by Transperineal Ultrasound:
A New Approach of the Diamater Study Group

3 - Distinct interpretations of pelvic floor muscle performance assessed through the PFM-
US Diamater’s Protocol in pregnant women with and without pregnancy-specific urinary

incontinence
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Pinheiro, F. A. Impacto do Diabetes Mellitus Gestacional na funcionalidade dos
musculos do assoalho pélvico avaliada pelo US-3D durante a gestacao e apés o
parto 2021. 172f. Tese (Doutorado) — Faculdade de Medicina de Botucatu,

Universidade Estadual Paulista, Brasil.

Introdugdo: Os musculos do assoalho pélvico (MAP) representam elemento
fundamental no suporte dos 6rgéos pélvicos, fornecendo suporte ativo tanto em repouso
quanto durante a atividade. A contracdo coordenada e eficaz da MAP esta relacionada
a manutencao das funcdes de miccao, evacuacao e fungao sexual. Além disso, distensao
adequada dos MAP pode favorecer o parto e provavelmente reduzira a incidéncia de
lesdes nos musculos elevadores do anus. A disfungdo dos musculos do assoalho pélvico
(DMAP) é disturbio que afeta tanto a capacidade de contrair, distender, relaxar, controlar
e coordenar os MAP, e esta associada a sintomas como a incontinéncia urinaria (1U),
incontinéncia urinaria de esforgo, sindrome da bexiga hiperativa, prolapso de o6rgao
pélvico, incontinéncia anal, dor pélvica, disfungdo sexual, constipacdo e resulta em
impacto negativo na qualidade de vida. Estudos de pesquisa associaram o Diabetes
Mellitus Gestacional (DMG) com a DMAP. O DMG é definido como disturbio de tolerancia
a glicose com inicio durante a gravidez e é cada vez mais comum em mulheres, afetando
aproximadamente 8,3% das gestagdes em todo o mundo. A interag&do entre gravidez e
DMG impacta na saude materna precoce e de longo prazo. O DMG esta associado a
miopatia diabética, que se refere a alteragdes funcionais, metabdlicas e estruturais que
sdo induzidas pelo diabetes mellitus (DM) no musculo esquelético. Estudos clinicos
demonstraram que o DMG impacta negativamente na atividade eletromiografica dos
MAP ao longo da gestacéo e, além disso, também altera a morfologia das estruturas dos
MAP quando avaliada pela ultrassonografia tridimensional (US-3D). A DMAP em
mulheres com DMG mostrou-se fator de risco independente para Incontinéncia Urinaria
Especifica na Gestagao (IU-EG) e fator de risco para IU dois anos apos parto cesarea.
Lesdo que acomete o musculo reto abdominal durante a gestacdo também foi
relacionada ao DMG. Estudos translacionais mostraram impactos prejudiciais tanto de
hiperglicemia leve de longo prazo quanto de hiperglicemia severa de curto prazo no
musculo de ratas gravidas uretrais como atrofia, adelgagamento, desorganizagao,
ruptura das fibras musculares e perda de tipos especificos de fibras de localizagdes
anatdbmicas normais, denotando conexao entre os niveis de glicemia niveis e estrutura

do MAP. Recentemente, protocolo de estudo clinico estabeleceu pesquisa de
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biomarcador bem desenvolvida em novo modelo conceitual do papel da integracéo da
triade DMG, IU-EG e miopatia hiperglicémica como preditora de |IU de longo prazo e
DMAP. A avaliagcdo do desempenho dos MAP é recomendada pela International
Continence Society e International Urogynecological Association, e pode ser realizada
por ultrassonografia (US) transperineal. A avaliagdo deve incluir o desempenho dos MAP
em repouso e em atividades dinamicas, como contragao e distensdo. A ultrassonografia
tem sido relatada como método simples, ndo invasivo, de facil execugado e amplamente
utilizado na pratica clinica obstétrica como ferramenta de avaliagao dos MAP. A técnica
€ de acesso facil, sem radiacdo, desconforto minimo, tem boa confiabilidade
interobservador e interdisciplinar e permite avaliacdo dinamica. Justificativa:
Aprofundar e preencher lacunas do conhecimento sobre a repercussédo do DMG e da
miopatia diabética na gestagcédo e a longo prazo. Nao foram encontrados estudos que
investigassem e avaliassem a funcionalidade dos MAP com US-3D durante a gravidez e
acompanhamento no pos-parto de longo prazo, de gestantes expostas ao DMG.
Também ndo foram encontrados estudos com proposta de avaliagdo do desempenho
das atividades dos MAP (relaxamento, contracdo e distensdo) de forma dinamica e
sequencial, assim como medidas de repouso intermediarias entre todas essas atividades
realizadas e, formulas especificas para sua interpretacdo. Nesse contexto, analisar o
desempenho da funcdo dos MAP com medidas ultrassonograficas em tempo real é
meétodo dinamico, valioso, objetivo e alternativo para orientar a pratica clinica e cientifica
nos cuidados preventivos e terapéuticos. Objetivos: 1) Analisar o efeito do DMG na
funcionalidade dos MAP em dois momentos da gestagao e no pos-parto avaliados pela
US-3D. 2) Desenvolver modelo dinamico ultrassonografico para avaliagdo do
desempenho dos MAP; e propor féormulas para o calculo dos indices de repouso,
relaxamento, contratilidade, distensibilidade e mobilidade dos MAP. Além disso,
desenvolver protocolos baseados no modelo e demonstrar sua aplicacao e interpretacao.
3) Interpretar o desempenho dos MAP de gestantes com ou sem IU-EG aplicando
diferentes analises pelo PFM-US Diamater’s Protocol. Métodos: 1) Trata-se de estudo
de coorte prospectivo realizado no Centro de Pesquisas em Diabetes Perinatal (PDRC)
da Universidade Estadual Paulista (UNESP), Faculdade de Medicina de Botucatu, Brasil.
A declaragdo STROBE foi usada como guia para relatar este estudo. Os dados foram
coletados em trés momentos: 24-30 e 38-40 semanas de gestagéo e 6-12 meses pos-
parto de marco / 2016 a julho/2020. Este estudo foi aprovado pelo Comité de Etica em
Pesquisa (CAAE 82225617.0.0000.5411). As gestantes foram recrutadas para participar
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do estudo durante a rotina de rastreio do DMG na 24-30 semanas de gestacédo no PDRC.
Os critérios de inclusdo foram gestantes com 24-30 semanas de gestacéo, 18-40 anos
de idade, primigesta, gestacdo unica, normoglicémica e DMG com tratamento n&o
medicamentoso. Foram excluidas as participantes com DM tipo | ou Il, uso de
hipoglicemiantes, triagem ou diagnéstico inadequado de DMG, tratamento farmacoldgico
apos falha no controle da glicose com modificagdo do estilo de vida e dieta, gestacéo
anterior, doenga do tecido conjuntivo, disturbios neurologicos, prolapso ou cirurgia de
incontinéncia, disturbio hipertensivo gestacional ou pré-existente, incapacidade de
realizar a sequéncia de contracdo dos MAP ou manobra de Valsalva maxima, limitagdes
que impediram a conclusao total ou parcial em qualquer dos momentos de coleta, parto
prematuro, morte fetal intrauterina, evolugéo para parto vaginal, diagnéstico de DM no
pds-parto e nova gravidez antes de completar o acompanhamento. O diagnéstico do
DMG foi realizado de acordo com os critérios da American Diabetes Association (ADA)
e quando confirmado estas participantes foram alocadas no grupo DMG. As participantes
com resultado negativo foram alocadas no grupo ndo DMG. As participantes foram
submetidas a avaliagdo dos MAP pela US-3D considerando a area do hiato do
levantador, entre 24-30 e depois com 38-40 semanas de gestagcado e respeitando o
critério de ter decorrido no minimo 10 semanas entre a primeira e a segunda avaliagao
durante a gravidez. Todas foram também avaliadas no terceiro momento entre 6 e 12
meses pos-parto. Todas as participantes forneceram consentimento informado
previamente ao inicio da coleta de dados. 2) O modelo foi proposto para avaliar o
desempenho dos MAP em suas diferentes atividades por meio da US e desenhado com
base na importancia de incluir, além da medida de repouso inicial, as medidas de
repouso antes e depois de cada atividade realizada. Este conceito permitira analise
ampliada e detalhada do desempenho dos MAP entre os repousos, entre as atividades
e repousos, bem como entre atividades semelhantes e/ou opostas. Além disso,
consideramos que o modelo PFM-US Diamater’s Protocol é dinamico, pois suas etapas
podem ser organizadas de acordo com a necessidade do avaliador, bem como utilizado
por pesquisador ou clinico. Adicionalmente, foram desenvolvidas férmulas para calcular
os indices de variacdo de repouso, relaxamento, contratilidade, distensibilidade e
também o indice de variacdo de atividade entre atividades semelhantes e o indice de
mobilidade relacionado a excursdo muscular entre atividades opostas. Essas formulas
podem ser aplicadas para qualquer medida obtida pela ultrassonografia, incluindo a area

hiatal do elevador e diametro anteroposterior e transverso. Nesse contexto, os indices

45



podem ser calculados em valores absolutos para medidas lineares (cm) e / ou valores
percentuais (%) para medidas de area (cm?). Vale ressaltar que a vers3o final do PFM-
US Diamater's Protocol foi obtida apds revisdo de trés avaliadores voluntarios externos:
um com expertise clinica (M.G.O.), um com expertise em pesquisa (C.B.P.) e outro sem
expertise em avaliagao ultrassonografica dos MAP (A.A.P.). Para demonstrar a avaliagéo
e a aplicacédo das formulas foi realizado estudo transversal no Centro de Pesquisas da
FMB, Botucatu, SP, Brasil. (CAAE 82225617.0.0000.5411) Quinze mulheres
caucasianas assintomaticas entre 20-30 anos foram incluidas no tutorial demonstrativo
para aplicagdo e interpretagdo do US no PFM-US Diamater’'s Protocol. 3) Estudo
transversal realizado no Centro de Pesquisas Perinatal (CPP) da Universidade Estadual
Paulista (UNESP), Faculdade de Medicina de Botucatu, Brasil, pelo Grupo de Estudos
Diamater. A coleta de dados foi realizada entre novembro de 2019 a fevereiro de 2020.
No total, 49 gestantes foram incluidas nesta analise e distribuidas em dois grupos:
mulheres com |U-EG (n = 23) e sem apresentar IU-EG (n = 26). Este estudo foi aprovado
pelo Comité de Etica em Pesquisa da Faculdade de Medicina de Botucatu, Universidade
Estadual Paulista (UNESP), Botucatu, Estado de S&o Paulo, Brasil (CAAE:
82225617.0.0000.5411). As mulheres foram convidadas a participar durante a sala de
espera para rotina do pré natal a partir da 24? semana de gestacao no (CPP) e foi obtido
o termo de consentimento livre e esclarecido de todas as participantes incluidas. Os
critérios de inclusdo foram gestantes maiores de 18 anos, continentes ou incontinentes
com inicio especifico na gestacao atual. Mulheres com IU pré-gestacional, diabetes
conhecido tipo 1, tipo 2 ou DMG e aquelas que se recusaram a participar ndo foram
incluidas neste estudo. Foram excluidas também as participantes que durante a
avaliacdo do assoalho pélvico ndo conseguiram realizar uma correta contragdo ou uma
manobra de Valsalva maxima dos MAP e aquelas em que as imagens ultrassonograficas
apresentaram falha técnica. Foi aplicado um questionario para coletar os seguintes
dados: etnia, tabagismo na gravidez, atividade fisica na gravidez, escolaridade, idade na
gravidez, semanas de gestagcao, indice de massa corporal (IMC) pré-gravidez e na
gravidez e também ganho de peso materno. O exame fisico foi realizado por uma
fisioterapeuta (Pinheiro, FA) com 8 anos de experiéncia em treinamento e exame dos
MAP. Na primeira etapa do exame fisico todas as participantes foram orientadas sobre
como realizar a seguinte sequéncia: repouso, contracdao dos MAP e distensao dos MAP
pela manobra de Valsalva. Um experiente investigador (Sartordo Filho, Cl) adquiriu as

imagens pela ultrassonografia tridimensional transperineal (US-3DTP) dos MAP. O
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conjunto de dados de imagem foram obtidos seguindo o PFM-US Diamater’ Protocol 1.
Para avaliar o desempenho dos MAP em repouso e durante as suas diferentes
atividades, 5 imagens diferentes em sequéncia e cores foram coletadas. Ao final, as
imagens foram salvas de forma anénima e analisadas offline em uma ordem aleatdria
por numeros de codigo andnimos. Além disso, formulas matematicas foram aplicadas
para calcular os indices de variagdo da area do hiato do levantador (HL) em valores
absolutos (cm?) e percentuais (%). Resultados: 1) 48 participantes foram incluidas na
analise final, sendo 20 no grupo DMG e 28 no grupo ndo-DMG. A comparagao entre os
grupos em cada momento de avaliagao em relagdo as medidas obtidas pelo US-3D dos
MAP, mostrou diminuigdo em todas as variaveis nos valores absolutos e diminuigdo na
variagédo da contragao e mobilidade no segundo momento no grupo DMG. No pés-parto
apresentou diminuicido do repouso e da contracdo nos valores absolutos das medidas
guando comparado ao grupo nao-DMG. Na presenca de efeito de interagado dos grupos
dentro dos momentos e dos momentos dentro dos grupos em relagdo as medidas dos
MAP demonstrou em repouso que o comportamento do grupo ndo-DMG no segundo
momento foi significativamente maior quando comparado ao primeiro e terceiro
momentos. Na distensdo, o grupo ndo-DMG no primeiro momento teve medida menor
que o segundo momento, e o primeiro e segundo momentos tiveram medidas
significativamente maiores quando comparados ao terceiro momento. No grupo DMG, o
segundo momento teve medida significativamente maior quando comparado com o
terceiro momento. O grupo ndo-DMG também apresentou maior medida que o grupo
DMG no segundo momento. Na auséncia de interagdo, os grupos foram comparados
independentemente dos momentos e momentos foram comparados independentemente
dos grupos. Foi observada na contragdo, medidas menores no nao-DMG e segundo
momento medidas maiores que primeiro e terceiro momento. A variagdo entre a
contragdo em repouso demonstrou no grupo ndo-DMG medida menor do que no grupo
DMG e a variagéo entre distensdo em repouso no primeiro e no segundo momento foi
significativamente maior do que no terceiro momento. A analise de interagdo da variagéo
mobilidade apresentou maior medida no grupo ndao-DMG em relagédo ao grupo DMG. O
primeiro e o0 segundo momentos tiveram mobilidade maior do que o terceiro momento.
2) PFM-US Diamater’s Protocol foi desenvolvido e é possivel visualizar o modelo no
desenho esquematico. A sequéncia de atividades dos MAP a serem realizadas estao
apresentadas em baldes e com setas conectando os baldes e indicando as formulas a

serem aplicadas, tanto. em valores absolutos para medidas lineares (cm) quanto em
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valores percentuais (%) para diferengas entre as medidas. Desta forma, nosso modelo
apresenta a possibilidade de calcular a variagao de repouso, relaxamento, contratilidade,
indices de distensibilidade, indice de variacdo de atividade e indice de mobilidade. Além
disso, quatro protocolos foram desenvolvidos como exemplos do PFM-US Diamater’s
Protocol, considerando diferentes combinagdes de atividades dos MAP em repouso,
contracao e distens&o. Desta forma, siglas e numeros foram substituidos de acordo com
cada protocolo proposto. Foram desenvolvidos 4 protocolos demonstrativos seguindo o
desenho esquematico do modelo. Os resultados relacionados a aplicacdo e
interpretacdo do tutorial demonstrativo, de um dos 4 protocolos, dessa amostra
hipotética, demonstrou que ndo houve variabilidade nesta populacdo considerando a
analise em valores absolutos, contudo houve variabilidade nos resultados quando
considerada a diferenca em todas as atividades, nas proporcoes em diferencas
percentuais. Dependendo da atividade realizada e da férmula aplicada, os resultados
podem gerar resultados positivos ou negativos e estdo relacionados ao aumento ou
diminuicdo da area do hiato do elevador. 3) 49 gestantes foram alocadas em um grupo
sem |U-EG (n = 26) e em um grupo com IU-EG (n = 23). As informagdes demograficas
da populagdo do estudo, foram semelhantes entre os grupos. A comparagdo das
medidas da area do hiato do levantador (HL) em valores absolutos (cm?) entre os grupos,
mostrou que as variaveis dos MAP (repouso basal, contragao, repouso pos-contragao,
distensao, repouso pos-distensao) foram significativamente maiores no grupo IU-EG. A
comparacgéo dos indices de variagdo da area do HL em valor absoluto (cm?) entre os
grupos, apresentou menor indice de variagdo do repouso 2 para o repouso 1 e do
repouso 2 para o repouso basal no grupo IU-EG, bem como um indice de relaxamento
mais negativo apos distensdo quando em comparagdo com o grupo sem IU-EG.
Realizando os mesmos calculos com as medidas da area do HL em porcentagem (%),
encontramos diferengas mais significativas entre os grupos. O grupo |U-EG apresentou
menor indice de variagao do repouso 2 ao repouso 1, indice de variagdo mais negativo
do relaxamento apos distensdo, menor indice de mobilidade da distensao a contragao e
da contragao a distensdo, menor indice de distensibilidade em relagao ao repouso basal
e menor indice de variagao do repouso 2 ao repouso basal quando comparado ao grupo
sem IU-EG. A comparagao intragrupos da area do HL em valor absoluto (cm?) nos trés
momentos de repouso (repouso basal, repouso 1- pos-contragdo e repouso 2- pos-
distensao) apresentou menor medida de area de HL em repouso basal e repouso 1 (pos

-contragdo) em comparagdo ao repouso 2 (pos-distensdo) no grupo sem IU-EG e
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medi¢cdo de repouso basal maior do que o repouso 1 no grupo IU-EG. Por fim, a
comparagdo da area do HL em valor absoluto (cm?) entre os grupos e para os trés
momentos de repouso demonstrou que, no grupo sem IU-EG, todas as medidas de
repouso da area do HL (repouso basal, repouso 1 e repouso 2 foram significativamente
menores em relagdo ao grupo IU-EG. Conclusédo: 1) A disfuncdo da musculatura do
assoalho pélvico no final da gestagdo e pos-parto de longo prazo, determinada pela US-
3D, esta relacionada ao Diabetes Mellitus Gestacional. 2) PFM-US Diamater’s Protocol
foi desenvolvido com sucesso para avaliar o desempenho dos MAP pela
ultrassonografia. O tutorial demonstrativo sobre como aplicar e interpretar diferentes
indices de desempenho dos MAP também foi demonstrado por meio de um dos quatro
protocolos de avaliagdo. 3) Gestantes com IU-EG apresentaram diferente desempenho
dos MAP avaliados pelo US-3DTP. A interpretacdo dessas diferencas € distinta
dependendo das féormulas aplicadas. Os resultados do indice de variagdo em
porcentagem demonstraram diferengas em mais variaveis quando comparados ao indice
de variacdo em valores absolutos. Os resultados obtidos por meio deste estudo indicam
que gestantes com IU-EG apresentam maior area do HL em todas as atividades
avaliadas, bem como pior desempenho para relaxamento, contracdo e distensibilidade
dos MAP.

Palavras-Chaves: Assoalho pélvico; contragao; diabetes mellitus gestacional; musculo

do assoalho pélvico; gravidez; ultrassonografia.
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Thesis Abstract



Pinheiro, F. A. Impact of Gestational Diabetes Mellitus on pelvic floor muscles
functionality assessed by 3D- ultrasonography during pregnancy and long-term
postpartum - 2021. 172p. Thesis (Doctorate) - Botucatu Medical School (FMB), Sao
Paulo State University (UNESP), Brazil.

Introduction: The pelvic floor muscles (PFM) represent a critical element in supporting
the pelvic organs, providing active support both at rest and during activity. The
coordinated and effective contraction of PFM is related to the maintenance of urination,
evacuation and sexuality. In addition, adequate distention of the PFM can favor childbirth
and is likely to reduce the incidence of injuries to the levator ani muscles. Pelvic floor
muscle dysfunction (PFMD) is a disorder that affects the ability to control and coordinate
PFM, associated with urinary incontinence (Ul), stress urinary incontinence, overactive
bladder syndrome, pelvic organ prolapse, anal incontinence, pelvic pain, sexual
dysfunction and constipation results in a negative impact on the quality of life. Research
studies have associated Gestational Diabetes Mellitus (GDM) with PFMD. The GDM is
defined as glucose tolerance disorder begins during pregnancy and is increasingly
common in women, affecting approximately 8.3% of pregnancies worldwide. The
interaction between pregnancy and GDM impacts on early and long-term maternal health.
GDM is associated with "diabetic myopathy", which refers to functional, metabolic and
structural changes in skeletal muscle that are induced by diabetes mellitus (DM). Clinical
studies have shown that GDM negatively impacts the electromyographic activity of PFM
throughout pregnancy. In addition, it also changes the morphology of PFM structures
when assessed by three-dimensional ultrasonographic (3D-US). PFMD in women with
GDM proved to be an independent risk factor for Pregnancy Specific-Urinary
Incontinence (PS-Ul) and a risk factor for Ul two years after cesarean section. Injury that
affects the rectus abdominis muscle during pregnancy was also related to GDM.
Translational studies have shown harmful impacts of both long-term mild hyperglycemia
and severe short-term hyperglycemia on the muscle of pregnant rat’s urethra such as
atrophy, thinning, disorganization, rupture of muscle fibers and loss of specific types of
fibers from normal anatomical locations, denoting connection to normal anatomical
locations and PFM structure. Recently, a clinical study protocol established well-
developed biomarker research in a new conceptual model of the role of the integration of
the triad GDM, PS-Ul and hyperglycemic myopathy as a predictor of long-term Ul and

PFMD. The performance assessment of PFM by transperineal ultrasonography (US) is
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recommended by the International Continence Society (ICS) and International
Urogynecological Association (IUGA). The assessment should include the performance
of PFM at rest and in dynamic activities, such as contraction and strain. Ultrasonography
has been reported as a simple, non-invasive, easy to perform and widely used method in
obstetric clinic as a tool for assessing PFM. This technique is readily available, lack of
ionizing radiation, minimal discomfort, has good interobserver and interdisciplinary
reliability and allows dynamic assessment. Justification: Deepening and filling knowledge
gaps about the long-term repercussion of GDM and hyperglycemic myopathy is essential.
Previously, no studies were investigated and assessed the functionality of PFM with 3D-
US during pregnancy and long-term postpartum follow-up of pregnant women exposed
to GDM. There were also no studies with a proposal to evaluate the performance of PFM
activities (contraction and distension) in a dynamic and sequential way, as well as
intermediate rest measurements between all these activities performed and specific
formulas for their interpretation. In this context, analyze the function of MAP performance
with ultrasound measurements in real time is a dynamic method, valuable, and objective
alternative to guide clinical practice and science in preventive and therapeutic care. Aims:
1) To analyze the effect of GDM on the PFM functionality at two-time points of gestation
and in the long-term postpartum assessed by 3D-US. 2) To develop dynamic
ultrasonographic model to assess the MAP performance; and propose formulas for
calculating the rest, relaxation, contractility, distensibility and mobility indexes of PFM.
Also, to develop protocols based on the model and demonstrate its application and
interpretation. 3) To interpret the PFM performance of pregnant women with or without
PS-Ul applying different analyzis by the PFM-US Diamater's Protocol. Methods: 1) This
is a prospective cohort study conducted at the Perinatal Diabetes Research Center
(PDRC) of Sao Paulo University State (UNESP), Botucatu Medical School, Brazil. The
STROBE statement was used as a guide to report this study. Data were collected at three
times: 24-30 and 38-40 weeks of gestation and 6-12 months postpartum during March
2016 to July 2020. This study was approved by the Research Ethics Committee (CAAE
82225617.0.0000.5411) of Botucatu Medical School, Sdo Paulo University State
(UNESP), Brazil. Pregnant women were recruited to participate in the study during the
routine screening of GDM at 24-30 weeks of gestation at the PDRC. Inclusion criteria
were pregnant women with 24-30 weeks of gestation, 18-40 years of age, first pregnancy,
singleton pregnancy, non-GDM and GDM with non-pharmaceutical treatment.

Participants with previous type | or Il DM, use of hypoglycemic agents, inadequate
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screening or diagnosis of GDM, pharmacological treatment after failure to control glucose
with lifestyle and diet modification, previous gestation, connective tissue disease,
neurological disorders, prolapse or incontinence surgery, gestational or pre-existing
hypertensive disorder, inability to perform the sequence of PFM contraction or maximum
Valsalva maneuver, limitations that prevented complete or partial completion at any of
the collection times, premature birth, intrauterine fetal death, evolution to vaginal delivery,
diagnosis of postpartum DM and new pregnancy before completing follow-up were
excluded. The diagnosis of GDM was performed according to the criteria of the American
Diabetes Association (ADA), when confirmed these participants were allocated to the
GDM group. Participants with negative results were allocated to the non-GDM group. The
participants underwent PFM assessment by 3D-US between 24-30 and then at 38-40
weeks of gestation, respecting the criterion of having passed at least 10 weeks between
the first and the second assessment during pregnancy. All were evaluated at the third
moment between 6 and 12 months postpartum. All participants provided informed
consent prior to the start of data collection. 2) The model was proposed to assess the
performance of PFM in their different activities through 3D-US and designed based on
the importance of including, in addition to the baseline rest measurement, the rest
measurements before and after each activity performed. This concept will allow an
expanded and detailed analysis of PFM performance between rests, activities and during
rest, as well as between similar and / or opposite activities. In addition, we consider that
the model PFM-US Diamater’s Protocol is dynamic, since its steps can be organized
according to the assessor needs, as well as used by either a researcher or clinician. In
addition, formulas have been developed to calculate the rest variation, relaxation,
contractility, distensibility indexes and also the activity variation index between similar
activities and the mobility index related to muscle excursion between opposite activities.
These formulas can be applied for any ultrasonographic measurement, including levator
hiatal area and anteroposterior and transverse diameter. In this context, the indexes can
be calculated in absolute values for linear measurements (cm) and / or percentage values
(%) for area measurements (cm?). It is worth noting that the final version of the PFM-US
Diamater's Protocol was obtained after revision from three external volunteer assessors:
one with clinical expertise (M.G.O), one with research expertise (C.B.P) and another
without expertise in PFM ultrasonographic assessment (A.A.P). To demonstrate the
evaluation and application of the formulas, a cross-sectional study (CAAE
82225617.0.0000.5411) was carried out at the PDRC of FMB-UNESP, Botucatu, SP,
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Brazil. Fifteen asymptomatic Caucasian woman aged 20-30 years were included in the
demonstrative tutorial for applying and interpreting the US in the PFM-US Diamater’s
Protocol. 3) A cross-sectional study was conducted at the Perinatal Research Center
(PRC), Sao Paulo State University (UNESP), Botucatu Medical School, Brazil, by the
Diamater Study Group. The data collection was performed from November 2019 to
February 2020. In total, 49 pregnant women were included in this analysis and distributed
into two groups: PS-Ul (n=23) and non- PS-Ul (n=26). This study was approved by the
Institutional Ethical Committee of Botucatu Medical School, Sdo Paulo State University
(UNESP), Botucatu, Séo Paulo State, Brazil (CAAE: 82225617.0.0000.5411). The
women were invited to participate during the waiting room for routine from 24 weeks of
gestation at PRC and the informed consent to participate document from all participants
included was obtained. The inclusion criteria were pregnant women over 18 years old,
continent or incontinent with specific onset in the current pregnancy. Women with pre-
pregnancy Ul, known type 1, type 2 diabetes or GDM and them who refused to participate
were not included in this study. The participants that during the pelvic floor assessment
were not able to perform a correct PFM contraction or a maximal Valsalva maneuver as
well as the ones in which ultrasound images presented technical failure was excluded. A
questionnaire was also applied to collect the following data: ethnicity, smoking in
pregnancy, physical activity in pregnancy, education level, age in pregnancy, weeks of
gestation, body mass index (BMI) pre-pregnancy and in pregnancy and also maternal
weight gain . A physical examination was conducted by a physical therapist (Pinheiro,
FA) with 8 years of experience on PFM training and examination. In the first physical
examination step all participants were instructed about how to perform the following
sequence: rest, PFM contraction and PFM distension by Valsalva maneuver. An
experienced investigator (Sartordo Filho, Cl) acquired the PFM three-dimensional TPUS
(3D-TPUS) images. Imaging data sets were taken following the PFM-US Diamater’s
Protocol 1. To evaluate the PFM performance at rest and during different activities, 5
different images in sequence and colors were collected. At the end, the images were
saved anonymously and analyzed offline in a random order by anonymous code
numbers. Furthermore, mathematical formulas were applied to calculate the indexes of
Levator Hiatal (LH) area variation in absolute (cm?) and percentage (%) values. Results:
1) 48 participants were included in the final analysis, 20 in the GDM group and 28 in the
non-GDM group. Comparison between groups in each time point of Levator Hiatal area

(LHarea) measurements of PFM showed decrease in all variables in absolute values and
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decrease in contraction and mobility in variation at second time point in GDM group. Long-
term postpartum showed decrease in rest and contraction in absolute values when
compared to non-GDM group. In the presence of the interaction effect of the groups within
time points and time points within the groups in relation to the LHarea measurements, it
demonstrated in rest that the behavior of the non-DMG group at second time point was
significantly larger when compared to the first and third time points. In distension, the non-
DMG group at the first time point had a smaller measurement than the second moment,
and the first and second time points had significantly larger measurements when
compared to the third time point. In the DMG group, the second time point had a
significantly larger measurement when compared to the third time point. The non-DMG
group also showed a larger measurement than the DMG group in the second time point.
In the absence of interaction, the groups were compared independently of the time points
and time points were compared independently of the groups. It was observed in the
contraction, smaller measurements in the non-DMG and larger measurements in the
second time point when compared to the first and third time points. The variation between
contraction at rest showed a smaller measurement in the non-DMG group than in the
DMG group and the variation between distension at rest in the first and second time points
was significantly larger than in the third time point. The interaction analysis of the variation
mobility had a larger measurement in non-GDM than the GDM group. First and second
time points had larger mobility than third time point. 2) PFM-US Diamater’s Protocol was
developed and it is possible to view the model in the schematic drawing. The sequence
of PFM activities to be performed are presented in balloons and with arrows connecting
the balloons and indicating the formulas to be applied, both in absolute values for linear
measurements (cm) and in percentage values (%) for proportional differences between
measurements. In this way, our model presents the possibility to calculate the rest
variation, relaxation, contractility, distensibility indexes, activity variation index and
mobility index. In addition, four protocols were developed as examples of the PFM-US
Diamater’'s Protocol, considering different combinations of PFM activities at rest,
contraction and distension. In this way, acronyms and numbers were replaced according
to each proposed protocol. Four demonstrative protocols were developed following the
schematic design of the model. The results related to the application and interpretation of
the demonstrative tutorial of one of the 4 protocols, of this hypothetical sample,
demonstrated that there was no variability in this population considering the analysis in

absolute values, however there was variability in the results when considering the
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difference in all activities, in proportions in percentage differences. It is worth mentioning
that depending on the activity performed and the formula applied, the results can generate
positive or negative results. The negative results are related to the decrease in the hiatal
area and the positive results are related to the increase in the levator hiatal area. 3) 49
pregnant women were allocated in a non-PS-Ul (n=26) group and in a PS-Ul (n=23)
group. The demographic information of the study population, being all baseline
characteristics were similar between groups. The comparison of Levator Hiatal (LH) area
measurements in absolute values (cm?) between groups, showed that PFM variables
(basal rest, contraction, rest post-contraction, distension, rest post-distension) were
significantly greater on the PS-UI group. The comparison of LHarea variation indexes in
absolute value (cm?) between groups, presented lower variation index from rest 2 to rest
1 and from rest 2 to basal rest in PS-UI group, as well as a more negative relaxation index
after distension when compared to the non-PS-Ul group. Performing the same
calculations with LHarea measurements in percentage (%), we found more significant
differences between groups. The PS-UIl group presented lower variation index from rest
2 to rest 1, more negative variation index of relaxation after distension, lower mobility
index from distension to contraction and from contraction to distension, lower distensibility
index in relation to basal rest and lower variation index from rest 2 to basal rest when
compared to the non-PS-Ul group. Comparison intragroups of the LHarea in absolute
value (cm?) at the three rest-time points (basal rest, rest 1- post-contraction and rest 2-
post-distension) presented smaller LHarea in basal rest and rest 1 (post-contraction)
compared to rest 2 (post-distension) in non-PS-Ul and basal rest measurement greater
than rest 1 in PS-Ul group. Lastly, the comparison of the LHarea in absolute value (cm?)
between groups and for the three rest-time points demonstrated that in the non-PS-UlI
group, all LHarea rests measurements (basal rest, rest 1 and rest 2) were significant lower
in relation to the PS-Ul group. Conclusion: 1) Pelvic floor muscle dysfunction in end of
pregnancy and long-term postpartum, determined by 3D-US, is related to Gestational
Diabetes Mellitus. 2) PFM-US Diamater’s Protocol was successfully developed to assess
the PFM performance by ultrasonography. The demonstrative tutorial on how to apply
and interpret different PFM performance indexes was also demonstrated using one of the
four assessment protocols. 3) Pregnant women with PS-Ul presented different PFM
performance evaluated by 3D-TPUS.The interpretation of these differences is distinct
depending of the formulas applied. The results of variation index in percentage

demonstrate differences in more variables when compared to variation index in absolute
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values. The results obtained through this study indicate that pregnant women with PS-UI

present greater LHarea in all assessed activities as well as worse performance for PFM
relaxation, contraction and distensibility.

Key words: Pelvic floor; contraction; gestational diabetes mellitus; pelvic floor muscle;
pregnancy; ultrasonography.

Secao 4

Artigos




Artigo Original redigido de acordo com as normas de publicacéo da revista Neurourology
and Urodynamics para a qual sera submetido.




Qualis A2 MED Il — FI: 2.037 https://onlinelibrary.wiley.com/journal/15206777

Title Page
Pelvic floor muscle dysfunction detected by 3D-US in women with GDM in the third

trimester remains in long-term postpartum

Fabiane A. Pinheiro, MS2 Carlos I. Sartordo Filho, MS2** Sthefanie K. Nunes, MS&*
Luis Takano, MD*¢*, Caroline B. Prudencio, MS?*, Adriely B. M. Magyori #*, Luana
F. lamundo?*, Raissa S Avramidis®*, Baerbel Junginger®, Marilza V. C. Rudge,

PhD?*, Angélica M. P. Barbosa, PhD*¢* Diamater Study Group®

1 FAP and CISF are first authors on this work.

e MVCR and AMPB are last authors on this work.

* These authors contributed equally to this work.

#Diamater Study Group - Rudge MVC, Barbosa, AMP, Caldeiron IMP, Souza FP, Berghmans B, de Bie R, Thabane L, Junginger B, Graeff CFO, Magalhdes CG,
Costa RA, Lima SAM, Kron-Rodrigues MR, Felisbino S, Barbosa W, Campos FJ, Bossolan G, Corrente JE, Nunes HRC Abbade J, Rossignoli PS, Pedroni CR,
Atallah AN, Di Bella ZIKJ, Uchoa SMM, Duarte MAH, Mareco EA, Sakalem ME, Martinho N, Hallur LSR, Reyes DRA, Alves FCB, Marcondes JPC, Prudencio CB,
Pinheiro FA, Sartordo Cl, Quiroz SBCV, Pascon T, Nunes SK, Catinelli BB, Reis FVDS, Oliveira RG, Barneze S, Enriquez EMA, Takano L, Carr AM, Magyori ABM,
lamundo LF, Carvalho CNF, Jacomin M, Avramidis RE, Silva AJB, Orlandi MIG, Dangi6é TD, Bassin HCM, Melo JVF, Takemoto MLS, Menezes MD, Calderon TD,
Santos NJ, Lourengo |0, Marostica de Sa J, Caruso IP, Rasmussen LT, Garcia GA, Nava GTA, Pascon C, Bussaneli DG, Nogueira VKC, Rudge CVC, Piculo F,
Prata GM.

From 3Sdo Paulo State University (UNESP), Medical School, Botucatu, SP, Brazil, Department of
Gynecology and Obstetrics, Botucatu Medical School, Universidade Estadual Paulista (UNESP), Brazil;
bAssis Municipality Educational Foundation (FEMA), Medical School, Assis, SP, Brazil; “Marilia Medical
School (FAMEMA), Faculdade de Medicina de Marilia, Marilia, SP, Brasil; {Department of Gynecology,
Pelvic Floor Center Charite, Charité University Hospital, Berlin, Germany and eSao Paulo State University
(UNESP), School of Philosophy and Sciences, Marilia, SP, Brazil, Department of Physiotherapy and
Occupational Therapy, Universidade Estadual Paulista (UNESP), Brasil.

Supported by Sao Paulo Research Foundation protocol number 2016/01743-5. The funders had no role in
study design, data collection and analysis, decision to publish, or preparation of the manuscript.
Disclosures: none.

Corresponding author

Angélica M.P. Barbosa, PT, PhD,

Departamento de Fisioterapia e Terapia Ocupacional, Faculdade de Filosofia e Ciéncias,
UNESP, Marilia, SP, Brazil, Av. Hygino Muzzi Filho, 737 17.525-900.Phone: +55 (14)
3402 1350. Email: angelicapascon@gmail.com

60



Abstract

Aim: To analyze the effects of gestational diabetes mellitus (GDM) on pelvic floor
muscles (PFM) function in two time points of gestation and following in the long-term
postpartum when evaluated by tridimensional ultrasonography (3D-US)

Method: An observational prospective cohort study was conducted at the Research
Center of Botucatu Medical School including 20 pregnant women with GDM and 28 non-
GDM pregnant women. Ultrasound measurements of the levator hiatal area (LHarea)
were taken at rest, during PFM contraction, distension and mobility at three time points:
24-30 and 38-40 weeks of gestation and 6-12 months postpartum.

Results: The comparison between groups at first time point showed that non-GDM and
GDM groups had no significant differences in all LHarea measurements. At second time
point GDM group showed smaller measurements in relation to rest LHarea (P=0.024) and
distension LHarea (P=0.000) and showed larger LHarea (P=0.045) at contraction in
relation to the non-GDM group. The percentage variation in contraction/rest LHarea
(P=.0.001) and mobility LHarea (P=0.000) showed significantly smaller variation
compared to non-GDM group. At third time point the GDM group had larger
measurements in relation to rest LHarea (P=0.022) and in contraction LHarea (P=0.006)
compared to non-GDM group. It was demonstrated also in rest (P<0.001) and distension
(P<0.001) an interaction effect. In the analysis of contraction there was no interaction
effect, so the groups and time points were compared independently. The non-GDM group
had a smaller measurement than the GDM (P=0.001) and in second time point presented
larger measurement than first and third time point (P=0.003). The variation from
contraction to rest had in non-GDM group a smaller measurement than the GDM group
(P=0.003) and also first and second time points were significantly larger (P<0.001) than
third time point. The variation mobility between distension and contraction demonstrate
that non-GDM group had a larger measurement than the GDM group (P=0.006) and first
and second time point had larger mobility than third time point (P=0.010).

Conclusions: Pelvic floor muscle dysfunction, considering contraction, distension and
mobility, at 3D-US detected in third trimester of GDM exposure remains in long-term
postpartum.

KEYWORDS

gestational diabetes mellitus, pelvic floor muscle, pregnancy, 3D transperineal

ultrasonographic, contraction, Valsalva maneuver
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1 INTRODUCTION

Pelvic floor muscle dysfunction (PFMD) is a disorder that affects ability to contract,
distend, relax, control and coordinate pelvic floor muscles (PFM)(1—-4), results negative
impact on quality of life (5—7) and is associated with symptoms urinary incontinence,
stress urinary incontinence, overactive bladder syndrome, pelvic organ, anal
incontinence, pelvic pain, sexual dysfunction and constipation(8—11).

Research studies associated Gestational Diabetes Mellitus (GDM) with PFMD(12—
15). A decrease vaginal pressure squeeze (16) showed to be an independent risk factor
for Pregnancy Specific-Urinary Incontinence (PS-Ul) and a risk factor for Ul two-years
after the Cesarean section(16). A injury that impairs rectus abdominis muscle during the
prenatal period was also related with GDM(14,15,17,18). Translational studies, showed
detrimental impacts either long-term mild or short-term severe hyperglycemia on urethral
pregnant rats muscle as atrophy, thinning, disorganization, rupture of muscle fibers, and
loss of specific fiber types from normal anatomical locations, denoting a connection
between glycemic levels and PFM structure(17,18).

GDM is defined as a glucose tolerance disorder with on set during pregnancy(19)
and is increasingly more common in women(20), affecting approximately 8.3% of
pregnancies worldwide(21).The interaction effect between pregnancy and GDM impacts
on early and long-term maternal health(22). GDM is also associated with the term
"diabetic myopathy" characterized by reduced physical capacity, strength, and muscle
mass, is a relatively understudied complication of diabetes mellitus (DM), but is believed
to directly influence the rate of co-morbidity development (23,24).

To date, there is a lack of studies monitoring the changes in PFM functionality in
postpartum period of pregnant women who were exposed to GDM. Clinical studies

demonstrated that GDM impacts negatively on PFM electromyography activity on
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gestation progress(15) and furthermore also alters the morphology of pelvic floor
structures when assessed by tridimensional ultrasonographic (3D-US)(14). However, no
studies were found that investigated and evaluated the PFM functionality with 3D-US
during pregnancy and followed up in long-term postpartum.

Ultrasonographic has been reported as a simple, non-invasive, easy to perform
and widely used method in clinical obstetric as an assessment tool for the PFM(25). The
technique is readily available, lack of ionizing radiation, minimal discomfort(26), has good
interobserver and interdisciplinary reliability, and allows PFM dynamic assessment(27).

The aim of the present study was to analyze the effects of GDM exposure on the
PFM functionality in rest, contraction, distension and mobility, in two time points of

gestation and followed in the long-term postpartum evaluated at 3D-US.

2 METHODS

The STROBE(28) statement was used as a guide to report this study. This was a
observational prospective cohort study performed at the Perinatal Diabetes Research
Center (PDRC), Sao Paulo State University (UNESP), Botucatu Medical School, Brazil
by the Diamater Study Group. Data were collected during three times points: 24-30 and
38-40 weeks of gestation and at 6-12 months postpartum from March/2016 to July/2020.
This study was approved by the Institutional Review Board (CAAE
82225617.0.0000.5411).

Pregnant women were recruited to participate of the study during the waiting room
for routine GDM screening at 24-28 weeks of gestation at PDRC. The inclusion criteria
were pregnant women at 24-30 weeks of gestation, 18-40 years of age, at first pregnancy,
singleton pregnancy, non-GDM and GDM with non-pharmacological treatment were
included. Participants who had previous known type | or Il DM, use of hypoglycemic

drugs, inadequate screening or diagnosis of GDM, pharmacological treatment after failing
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to achieve glucose control with lifestyle and diet modification, connective tissue disease,
neurological disorders, prolapse or anti-incontinence surgery, gestational or preexisting
hypertensive disorder were not included. Inability to perform the sequence and correct
PFM contraction or a distension by maximal Valsalva maneuver, limitations that
prevented full or partial completion in any time point of this study, preterm birth,
intrauterine fetal death, evolution to vaginal delivery, DM diagnosis postpartum and new
pregnancy status before completing the postpartum follow-up were excluded.

During the first contact the result from the fasting plasma glucose to compose the
groups were not known, so it promoted a first time point blinded assessment and pregnant
who underwent fasting 292 mg/dL were allocated to the GDM group as recommended by
the ADA criteria(29). The participants who had lower values assigned the non-GDM
group. Participants included in first time point of gestation were scheduled to blinded
assessment in second time point at 38-40 weeks gestation, as criterion the minimum time
elapsed of 10 weeks between first and second evaluation during pregnancy. They were
reassessed in third time point among 6 and 12 months postpartum. All participants
provided written informed consent prior data collection.

The following demographic information during the first time point (24-30 weeks of
gestation) in a private office at PDRC were obtained: maternal age, ethnicity, education
level, smoking in pregnancy, physical activity, pre-pregnancy and 24-30 weeks of
gestation body mass index (BMI). Maternal weight gain was obtained at second time point
(38-40 weeks of gestation). Newborn weight, physical activity, smoking and BMI in third
time point, at 6-12 months postpartum was obtained. Clinical data about glycemic control
between time points were collected in medical records.

The ultrasonographic procedures followed the literature recommendations of
Dietz(30) and is considered a reliable technique that can be learned in a short period of

time and could be incorporated easily into examinations of the pelvic floor(31). 3D-US
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transperineal was performed at first time point, 24-30 weeks of gestation, at second time
point, 38-40 weeks of gestation, and at third time point, 6-12 months postpartum. Prior to
the 3D-US examination, all participants were instructed by a physiotherapist (FAP) with
6 years of experience on PFM training and examination on how to perform the sequences
of PFM rest, contraction and distension by Valsalva maneuver. An experienced
investigator (CISF) on 3D-US transperineal acquired the imaging data of the PFM. A GE
Voluson | system with a RAB 2-6RS (2-6 MHz) curved array 3D transducer (GE
Healthcare, Zipf, Austria) was used and all PFM ultrasonographic examination was
performed with the participants in supine position and with empty bladder. The probe was
covered with a condom and placed on the perineum in the sagittal plane. The field of view
angle was set to its maximum of 70° in the sagittal plane and 85° in the coronal plane(32).
The images were saved anonymously and different colors in the following sequence were
applied to identify each PFM function: 1) a gray image at rest, with no PFM movement
and acquired to be used as a standard basal measurement to calculate the variation from
rest to functional activity; 2) a blue image at maximal voluntary PFM contraction; 3) and
a sepia image at maximal distension obtained during Valsalva maneuver.

The technique of PFM contraction was explained by this verbal prompt: "Please
squeeze your pelvic muscle, as though you were trying to hold in gas and as forcefully as
possible, maintain the contraction as long as possible"(33). A PFM contraction was
considered correct by observing the best cranial shift of the levator ani muscle(34,35) and
when the investigator felt inward pressure or upward traction on the examining finger in
the vagina(36). Accessory contractions of the abdominal, adductor and gluteal
muscles(35), hip movements and expulsion movements were discouraged and
rectified(36). To PFM distension, the maximal Valsalva maneuver was performed,

instructing the participants to do a forced expiration and to push as during delivery(37) for
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at least 6 seconds(38). A correct distension was confirmed by a caudodorsal
displacement of the levator ani muscle(38).

Participants were verbally instructed to keep their PFM relaxed while the examiner
acquired three consecutive images at rest. PFM contraction and distension were also
done three times and the set with the best image data was chosen for analysis(39). The
3D-US images were analyzed in random order offline by anonymous code numbers
generated by the software, by one investigator blinded to group allocation and
background data. Analysis of the levator hiatal area (LHarea) dimension was carried out
using the 4D View program, version 14, Ext. 3 (GE Healthcare). For test-retest analyses,
the ultrasonographic data of ten women were randomly selected and analyzed offline by
a second investigator (BJ) six months after the final examination. BJ was blinded to group
allocation and background data. The delivery time, mode and obstetric management of
all participants were not affected by the study.

The LHarea measurement was used to evaluate the functionality of PFM in
contraction, distension and mobility. It plays an important role in obstetric and
gynecological practice, is associated with progress in labor and seems to play a major
role in pelvic floor dysfunction(40). The LHarea was measured as the area enclosed by
the inner border of the pubic symphysis ventrally, and the inner surface of the puborectalis
sling laterally, and caudally in the plane of minimal hiatal dimensions during distension
obtained by maximal Valsalva maneuver(41).

The measurement of LHarea dimension was obtained and the results for the GDM
group were compared to non-GDM group at each of the three-time points (24-30 weeks,
38-40 weeks of gestation and 6-12 months postpartum) and between them. Contraction
and distension were analyzed considering the resting state and determined by the
difference of measurements between contraction or distension in relation to rest.

Contraction (C) was calculated by subtracting the LHarea measurement of contraction
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from the LHarea measurement at rest (R) (CR=100*(LHarea C-LHarea R)/LHarea R).
The smaller value obtained for contraction, the greater PFM contraction capacity.
Distension (D) was determined by subtracting the LHarea measurement of distension
from the LHarea measurement at R (DR = 100*(LHarea D-LHarea R)/LHarea R). The
larger value obtained for distension, the greater PFM distension capacity. In order to
analyze PFM complete muscle excursion capacity, we established the term ‘mobility’ (M)
and was considered for this, the variation of the dimensions from contraction to distension
and determined by the formula (DC = 100*(LHarea D-LHarea C)/LHarea C). The larger
value obtained the greater mobility. These formulas were applied and calculated in
absolute values (cm?) and percentage values (%) for the variation in all LHarea
measurements.

The association between DMG and variables was analyzed by non-parametric
tests Mann—Whitney U, Chi-square and Fischer's exact. ANOVA models with repeated
measures were adjusted to explain the LHarea as a function of the non-GDM and GDM
groups throughout the observation time points. If the hypothesis of sphericity was rejected
by the Mauchly test, the interaction effect and main effects of the model were tested using
the Greenhouse-Geisser test. In the presence of a significant interaction effect, the
groups were compared within the time points and the time points were compared within
the groups using Bonferroni correction. In the absence of interaction effect, the groups
were compared independently with the time points and time points were compared
independently with the groups. Differences were considered statistically significant if

P<0.05. Analyses were performed with SPSS Statistics 22.0 software.

3 RESULTS
During the study period, a total of 434 pregnant women were selected however 330 were

not considered eligible to participate of the study. From this population, 104 were recruited
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to participate of the study and 77 gave written informed consent to complete the baseline
assessment at 24-30 weeks of gestation. During the three time points there was an
exclusion of participants according to the exclusion criteria and in the final analysis, 48
participants were included, 20 in the GDM group and 28 in the non-GDM group. The
figure 1 shows the number of women examined in each group and the reasons for non-
participation. No differences in background variables were found between those in each
group who completed the study and those who did not (data not shown).

Baseline participants characteristics are presented in table 1. The significant
difference was in the fasting plasma glucose at first time point (24—30 weeks of gestation),
newborn weight at birth and BMI at 6-12 months postpartum (Table 1).

Comparison between groups in each time point of LHarea measurements of PFM
on rest, contraction, distension and mobility, in absolute values (cm?) and variation (%)
are presented in table 2. At first time point (24-30 weeks of gestation) the non-GDM and
GDM groups had no significant differences in LHarea measurements. At second time
point (38-40 weeks of gestation), the LHarea showed significant differences in all
variables in absolute values, GDM group showed smaller measurements in relation to
rest LHarea (P=0.024) and distension LHarea (P=0.000) and showed larger LHarea
(P=0.045) at contraction in relation non-GDM group. The percentage variation in
contraction/rest LHarea (P=.0.001) and mobility LHarea (P=0.000) showed significantly
smaller variation compared to non-GDM group. At third time point (6-12 months
postpartum) the GDM group had larger measurements in relation to rest LHarea
(P=0.022) and in contraction LHarea (P=0.006), in other words, less shortening,
compared to non-GDM group.

Interaction effect analysis and comparison between groups independently time
points and time points independently groups, considering the LHarea measurements of
PFM on rest, contraction, distension and mobility in absolute values (cm?) and variation
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(%), was demonstrated in table 3 and figure 2.

It was demonstrated in rest (P<0.001) and distension (P<0.001) interaction effect.
In relation to rest the non-DMG group at second time point was significantly larger
when compared to the first and third time points. In relation to distension the non-GDM
group had smaller measurement in first time point when compared to second time
point, and first and second time point had significantly larger measurements when
compared to third time point.

In the analysis of contraction there was no interaction effect, so the groups and
time points were compared independently. The non-GDM group had a smaller
measurement than the GDM (P=0.001), regardless of the time point. Second time
point presented larger measurement than first and third time point (P=0.003),
regardless of the groups.

The variation between contraction at rest had no interaction effect, so the groups
and time points were compared independently. The non-GDM group had a smaller
measurement than the GDM group (P=0.003), regardless of the time point. Regardless
of groups, there was no significant difference between time points.

The variation between distension at rest had no interaction effect, so the groups
and time points were compared independently. There was no significant difference
between non-GDM and GDM groups. First and second time point were significantly
larger (P<0.001) than third time point, regardless of groups.

There was no interaction effect in variation mobility, that is, between distension
and contraction, so the groups and time points were compared independently. The
non-GDM group had a larger measurement than the GDM group (P=0.006), regardless
of the time point. First and second time point had larger mobility than third time point

(P=0.010).
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4 DISCUSSION

4.1 Principal findings

The most important findings of the observational prospective cohort study were that the
GDM group had a negative impact on the expected physiological PFM function in
pregnancy and postpartum. GDM induces a decrease in rest, distension and mobility and
increase contraction in LHarea measurements. These findings suggest a relation

between abnormalities in PFM functionality and GDM exposure.

4.2 Clinical implications

The study links GDM to poor physiological PFM function in the third trimester of
pregnancy and during the postpartum period. The study findings hold that women with
GDM have a higher risk of experiencing a low-quality life during pregnancy and
postpartum period when compared to women with no GDM. Notably, scientific evidence
reveals that Ul increases significantly during and after pregnancy in women with GDM.
Specifically, GDM weakens the muscle strength of PFM(15,16). A similar study conducted
on rats established that the urethral muscle pressure decreases with GDM hence
worsening Ul (42).

A new and interesting finding of our study is that a decreased of PFM function,
considering contraction, distension and mobility ability, at 3D-US detected in third
trimester of GDM exposure remains in long-term postpartum and may play a role in the
development of pelvic floor dysfunction in later life. Therefore, GDM is a primary health
concern among women during pregnancy and the postpartum period.

The cohort study established no significant differences in LHarea variables of rest,
contraction, mobility, and distention between the GDM and non-GDM groups at 24-30-
week gestation. The findings indicate that GDM has some effect on the physiology of

PFM towards the end of the pregnancy and postpartum. A similar study (14) noted that
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GDM alters the pelvic floor structure. Another study(43), observes that GDM reduces the
energy inducted into the striated and smooth urethral muscles besides weakening the
urethral sphincter resulting in urinal incontinence.

The LHarea variables at 38-40 weeks gestation showed significant differences at
rest, contraction, mobility, and distension in GDM and non-GDM groups. Specifically, rest
(P=0.024), distention (P=0.000) mobility LHarea (P=0.000) variables showed smaller
measurements in GDM groups compared to the non-GDM group. Conversely, in the GDM
group, contraction LHarea (P=.0.045) displayed larger measurements when compared to
the non-GDM groups. The finding indicates that women with GDM, due to morphological
alterations of the PFM, experience lower muscle contraction than in non-GDM women.
Existing scientific evidence suggest that structural changes of the pelvic floor muscle of
pregnant women with GDM is responsible for the changes (15,17,18,44). In this respect,
the study surmises that time is a significant factor when evaluating the effect of GDM on
PFM. The maternal and fetal physiological changes as the pregnancy progress to term
could explain the findings between 38th and 40th-week gestation and demonstrated that
the US-3D evaluation method can sufficiently detect the effect of GDM on PFM during
the late third trimester of pregnancy.

Likewise, significant contraction measurements in GDM groups compared to non-
GDM groups are indicators of damaged pelvic floor muscles during pregnancy and lasting
6-12 months postpartum. The finding is consistent with existing studies that GDM causes
inadequate pelvic muscle squeeze pressure and incontinence during and after
pregnancy. Therefore, the study findings confirm previous research findings on the
physiological effects of GDM on PFM.

The study also analyzed the interaction effect of rest, contraction, distention, and
mobility variables at first, second, and third-time points measured in absolute values
(cm?). Notably, the rest measurements were significant in all second-time points than in
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first and second-time points in the non-GDM group. On the other hand, the study
established that the distension variable was greater during the period between 38th and
40th-week gestation than in periods between 24th -30th week and in postpartum in non-
GDM groups.

Regarding contraction measurements, the GDM groups showed different values
than the non-GDM groups across all the time points. Irrespective of the study group, the
second time point posted significantly different contraction values. A previous study on
non-GDM women established that factors like muscle resistance and greater anterior
posterior pelvic diameter offered insight into contractility (48). Therefore, a decrease
contractility of PFM in GDM diagnosed women means that the muscle has lost its function
due to diabetic myopathy hence affecting its ability (18,45). At rest, levator ani muscles
produce the best starting point for measuring the muscle stretch (46)(47). Particularly,
distension at rest for the 24th-30th week and 38th -40th weeks gestation had larger values
than during postpartum. The research attributes the finding by repercussions caused by
GDM.

The study further established that variation mobility arising from the difference
between distention and contraction of the PFM was larger for the non-GDM group than
the GDM group. Arguably, GDM is the cause for PFM weakening leading to poor mobility.
For instance, women without GDM experienced greater PFM contracted from the rest
point than in pregnant women with GDM (18,46). The finding implies that women with no
GDM experienced near-normal pelvic floor muscle functionality during pregnancy and in
the postpartum period. A similar study conducted on rats(47) established that pregnant
rats with DM had decrease in fast fiber muscles and increase in collagens. Therefore,
pregnant women with GDM experience poor PFM functionality leading to frequent
incidences of pelvic floor dysfunctions(48,49).

Studies found showed increased of Hiatal dimensions in third trimester of non-GDM
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pregnant women, however in opposite, our study showed that in GMD pregnant women
Hiatal dimensions decreased (46,50-52).

In non-GDM pregnant women was identified a smaller levator hiatus area at rest
and during distension at mid and late pregnancy, and less shortening of the levator ani
muscle during muscle contraction at 37 weeks of gestation, are associated with major
levator ani muscle defects(46). In this present study we observed that GDM group has
significantly less shortening of the LAM when compared to non-GDM group.

A possible explanation for these findings may be that GDM pregnancy-related
factors, affect PFM function. However, more studies are needed to confirm this

observation.

4.3 Strengths and limitations

We must consider some limitations of this study. At 24-30 weeks of gestation was the first
maternal evaluation considered as baseline. Ideally, all pregnant women should have
been assessed before pregnancy to ensure that there was no previous GDM interference.
The calculation of the power of this sample considering the type | error of 0.05, estimated
that the test power was 0.564 and for the analysis of interaction effect, 0.497, therefore,
it is suggested that further studies and analyzes be carried out to evaluate the interaction
effect and compare groups. For analyzes between time points, 0.805 of the sample's
power was estimated, which supports the results obtained.

Nevertheless, this study is the first report assessments that allowed us to evaluate
impacts since the GDM diagnosis through the end of the pregnancy and continuing at
long-term postpartum. The examiner who analyzed the ultrasonographic data sets and
images was blinded and the results were reviewed by a second investigator. In addition,
this study has translational characteristics, since the design was based on previous

studies of pregnant diabetic women and rats. The findings of this study should be
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considered as providing possible biomarkers of PS-Ul of GDM women in order to confirm

gestational diabetic myopathy as a potential cause of the iliness.

5 CONCLUSIONS

Gestational Diabetes Mellitus causes pelvic muscle dysfunction in pregnancy, especially
third trimester and in postpartum period. GDM affects the ability of the pelvic floor muscles
in contraction, distension and mobility, fully during pregnancy and after birth. During rest,
US-3D approach may not provide accurate evaluation of the effect of GDM on all PFM.
As the pioneer study on the effect of GDM on PFM using US-3D at two points in
pregnancy and postpartum, the paper recommends that more studies be done on the

subject.

6 RESEARCH IMPLICATIONS
The adverse effect reported can be relationship with IU development between other pelvic
floor dysfunctions in life later. Further similar studies are necessary to evaluate

preventive and therapeutic strategies during and after GDM exposure.
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Interaction between Groups and Time Points in relation to LHarea measures
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Figure 2 — Interaction effect between groups and time points in relation to Levator
Hiatal area (LHarea) measurements.
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Table 1 — Variables of the study population.

Variable non-GDM (n=28) GDM (n=20) P*
Ethnicity 707
Caucasian 24 (85.2) 16 (80.0)
Other 4 (14.8) 4 (20.0)

Smoking in pregnancy 0 (0.0) 0 (0.0) 1.000
Smoking postpartum 0 (0.0) 0 (0.0) 1.000
Physical activity in pregnancy 7 (25.9) 5 (25.0) 943
Physical activity postpartum 4 (14.8) 1(5.0) 377
Education level-min. High School 26 (96.3) 20 (100.0) 1.000
Diabetes postpartum 0 (0.0) 0 (0.0) 176
Age (years)’ 27.00 (20.00-40.00) 29.00 (21.00-40.00) 281
BMI (kg/m?) pre-pregnancy 25.81 (18.52-48.44) 28.00 (21.01-36.70) .383
BMI (kg/m?) 26.45 (20.03-33.31) 30.31 (17.18-38.40) .072
BMI (kg/m?)?2 29.47 (21.94-38.62) 32.74 (24.98-37.80) .093
BMI (kg/m?)3 26.12 (19.38-35.42) 28.85 (17.35-37.81) .029
Weeks of Gestational’ 26.50 (22.00-28.00) 27.10 (25.00-28.00) .965
Weeks of Gestational? 38.00 (36.00-39.00) 37.20 (36.00-38.40) 271
Maternal weight gain (kg)? 9.80 (0.70-17.7) 9.30 (3.00-14.9) 401
Postpartum time 9,00 (6.00-12.00) 10.50 (6.00-12.00) .076
Newborn weight at birth (grams) 2865 (3000-3990) 3350 (2800-3950) .017
Fasting plasma glucose (mg/dL)’ 81.00 (65.00-88.00) 95.90 (92.50-99.00) .000

Non-GDM, non-gestational diabetes mellitus group; GDM, gestational diabetes mellitus
group; BMI, body mass index; 1 Evaluation at 24-30 weeks of gestation. 2 Evaluation at
38-40 weeks of gestation. 3 Evaluation at 6-12 months postpartum. Data are the median
(minimum, maximum) or n (%). *Based on Mann—-Whitney U, Chi-square and Fischer’s

exact.
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Table 2 - Comparison of levator hiatal (LH) area measurements of pelvic floor muscle (PFM) on rest, contraction, distension and

mobility, in absolute values (cm?) and variation (%), between the gestational diabetes mellitus (GDM) and non-GDM (non-GDM)

groups in each time point (24-30 weeks of gestation, 38-40 weeks of gestation and 6-12 months postpartum).

First time point

Second time point

Third time point

Variable 24-30 weeks of gestation 38-40 weeks of gestation 6-12 months postpartum

non-GDM GDM P non-GDM GDM P non-GDM GDM P
Mean time * SD Mean time * SD Mean time * SD

Rest (R)

LHarea (cm?) 12.48+3.00 13.18%£2.20 0.382 15.14+2.07 13.72+2.05 0.024 11.60+2.59 13.20+2.06  0.022

Contraction (C)

LHarea (cm?) 9.98+2.30 10.83+2.18 0.207 11.00+2.26 12.59+3.04 0.045 8.63+1.83 11.29+4.34  0.006

Distension(D)

LHarea (cm?) 15.84+3.47 15.79+2.20 0.954 19.8612.44 16.9+2.08 0.000 12.20£2.00 13.95+4.27 0.067

Contraction/Rest CR)

LHarea (%)* -2.50£1.48 -2.35+2.37 0.795 -4.14+2.70 -1.13£3.33  0.001 -2.97+2.07  -1.98+4.09 0.282

Distension/Rest (DR)

LHarea (%)** 3.36£2.25 2.61+1.96 0.238 4.72+2.78 3.25+2.06 0.052 0.60£2.29 0.68+4.29 0.934

Mobility (DC)

LHarea (%)*** 5.87+2.40 4.97+2.07 0.185 8.87+3.30 4.38+3.07  0.000 3.57+£1.94 2.66+4.97 0.389

non-GDM, non-gestational diabetes mellitus group; GDM, gestational diabetes mellitus group; SD, standard deviation; LHarea, levator
hiatal area; cm?, centimeter square; %, percentage; * calculated by (CR=100*(LHarea C-LHarea R)/LHarea R); **calculated by (DR
= 100*(LHarea D-LHarea R)/LHarea R); ***calculated by (DC = 100*(LHarea D-LHarea C) /LHarea C). Data are in mean and standard

deviation. Based on Mann—Whitney U test.
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Table 3 - Interaction effect and comparison between groups (non-GDM and GDM) independently time points and time points (24-30 weeks
of gestation, 38-40 weeks of gestation and 6-12 months postpartum) independently groups, considering the LHarea measurements of pelvic

floor muscle (PFM) on rest, contraction, distension and mobility in absolute values (cm?) and variation (%).

non-GDM (n=28) GDM (n=20) ANOVA repeated measures

Variables 1st 2nd 3 1st 2nd 3 P P P
time point time point time point time point time point time point Interaction Group Time points

Mean time = SD Mean time = SD
Rest (R)
LHarea (cm?) 12.48+0.52 15.14+0.40 11.60+0.46 13.18+0.60 13.72+0.46 13.27+0.53 <0.001 0.588 <0.001
Contraction (C)
LHarea (cm?) 9.98+0.43 11.00 £0.50 8.63+0.60 10.83+0.50 12.59+0.59 11.29+0.70 0.246 0.001 0.003
Distension(D)
LHarea (cm?) 15.84+0.58 19.86 +0.44  12.20+0.61 15.79+0.67 16.97+0.51 13.95+0.71 <0.001 0.455 <0.001
Contraction/Rest (CR)
LHarea (%) * -19.05+2.40 -26.49 +4.00 -24.17+4.23 -16.98+2.79 -6.82+4.65 -14.60+4.92 0.080 0.003 0.781
Distension/Rest (DR)
LHarea (%) ** 29.45+3.58 33.21 £3.99 8.11+4.79 21.21+4.16 25.21+4.64 6.34+5.57 0.657 0.140 < 0.001
Mobility (DC)
LHarea (%) *** 60.97+4.91 91.36+x11.97 45.31+6.40 49.7245.70 45.13+13.91 33.38+7.44 0.087 0.006 0.010

non-GDM, non-gestational diabetes mellitus group; GDM, gestational diabetes mellitus group; SD, standard deviation; LHarea, levator
hiatal area; cm?, centimeter square; %, percentage; * calculated by (CR=100*(LHarea C-LHarea R)/LHarea R); **calculated by (DR
= 100*(LHarea D-LHarea R)/LHarea R); ***calculated by (DC = 100*(LHarea D-LHarea C) /LHarea C). Means and standard deviation
according to groups and time points of observation and comparisons by ANOVA for repeated measures ANOVA models with repeated
measures were adjusted to explain the LHarea as a function of the non-GDM and GDM groups throughout the observation time
points. When the hypothesis of sphericity was rejected by the Mauchly test, the interaction effect and main effects of the model were
tested using the Greenhouse-Geisser test.
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Abstract

Background: To develop an ultrasonographic (US) dynamic protocol, the PFM-US
Diamater’s Protocol, for the assessment of pelvic floor muscles (PFM) performance;
and to propose formulas for the calculation of PFM'’s resting, relaxation, contractility,
distensibility and mobility indexes. Also, to develop PFM assessment protocols based
on PFM-US Diamater’s Protocol and demonstrating its application and interpretation
in a hypothetical sample.

Methods: The protocol was designed based on the importance of including, in addition
to the baseline rest measurement, the rest measurements before and after each
performed activity. A cross-sectional study was conducted at Research Center of
Botucatu Medical School, Botucatu, SP, Brazil. Fifteen asymptomatic Caucasian
women between 20-30 years were included to composite the database with
measurements of five hypothetical participants in the demonstrative tutorial for
application and interpretation of the PFM-US Diamater’s Protocol.

Results: PFM-US Diamater’s Protocol was developed to be used both in clinical or
research practices using transperineal ultrasound, being adapted according to the
assessor needs. The protocol was designed and presented in schematic drawing with
balloons representing different PFM activities. Connecting the balloons, arrows
indicate the formulas to be applied, in absolute values for linear measurements (cm),
area measurements (cm?) and in percentage values (%) for proportional differences
between measurements. Based on these specific activities, formulas for PFM indexes
calculations were suggested. Four suggestions of protocols were presented in this
study, combining different performances like PFM resting, contraction and distension.
The application of the proposal protocol on a hypothetical sample, demonstrated that
the results obtained from different formulas were different, since no significant
variability was found when used a formula based on absolute values in opposition to
the percentage values.

Conclusions: PFM-US Diamater’s Protocol was successfully developed for assessing
PFM performance by ultrasound. The demonstrative tutorial on how to apply and
interpret different PFM performances indexes were also demonstrated through one of
the four assessment protocols.

Keywords: Pelvic floor; Physical therapy; Muscle contraction; Rehabilitation;
Ultrasonography; Valsalva maneuver
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Background

Pelvic floor muscles (PFM) represent a critical element in pelvic organ support,
providing active support both at rest and during activity(1,2). A coordinated and
effective PFM contraction(3) is related to the maintenance of micturition, evacuation
and sexuality functions. On the other hand, a dysfunctional PFM can result in
symptoms such as impaired voiding or defecation, pelvic pain, and sexual
dysfunction(1,4,5). Additionally, an adequate PFM distensibility may favor labor
delivery and will probably reduce the incidence of levator ani muscles injuries(6,7).

Based on these facts, the assessment of PFM performance is recommended by
the International Continence Society and International Urogynecological
Association(8), which can be performed by several methods, including transperineal
ultrasound(9). The most important thing is that PFM assessment must include the
evaluation of PFM function at rest as well as during dynamic activities, like contraction
and distension(10).

To date, no studies have been found that show us a proposal for assessing the
performance of the PFM in a dynamic and sequential way of its different activities as a
whole, as well as with intermediate rest measure between all these activities performed
and specific formulas for their interpretation. In this context, analyzing the PFM
performance with reliable, objective, visible and real-time ultrasonography
measurements is an alternative method for the guidance of clinical and scientific
practice in preventive and therapeutic care.

Therefore, this study attempted to develop an US dynamic protocol based on the
experience of the Diamater Study Group for the assessment of PFM performance
during different activities and to propose formulas for the calculation of PFM resting,

relaxation, contractility, distensibility and mobility indexes.

89



Methods

Measures and procedures

PFM-US Diamater’s Protocol development

The Diamater is a group of interdisciplinary researchers who study biomarkers involved
in female pelvic floor myopathy using different PFM assessment methods for a
comprehensive knowledge of PFM static and dynamic functions.

Based on this, the PFM-US Diamater’s Protocol was proposal to evaluate the
performance of PFM in their different activities, using a two, three or four-dimensional
transperineal ultrasound assessment. Additionally, mathematical formulas were
developed to calculate the rest variation, relaxation, contractility, distensibility indexes
and also the activity variation index between similar activities and mobility index related
to the muscle excursion between opposite activities. These formulas can be applied
for any ultrasonographic measurement, including levator hiatal area and
anteroposterior / transverse diameters, for example. In this context, indexes can be
calculated in absolute values for linear measurements (cm) and area measurements
(cm?), and/or percentage values (%) for all levator hiatal dimensions’ measurements.

The protocol was designed based on the importance of including, in addition to the
baseline rest measurement, the rest measurements before and after each performed
activity. This concept will allow an expanded and detailed analysis of the PFM
performance between rests, between activities and rest as well as between similar
and/or opposed activities (contraction and distension). In addition, we consider that the
PFM-US Diamater’s Protocol is dynamic, since its steps can be organized according
to the assessor needs, as well as it can be used by either a researcher or clinician.

It is worth noting that the final version of the PFM-US Diamater’s Protocol was

obtained after revision from three external voluntary assessors: one with clinical
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expertise (M.G.0.), one with research expertise (C.B.P) and another without expertise

in PFM ultrasound assessment (A.A.P).

Protocols based on PFM-US Diamater’s Protocol

Demonstrative protocols based on the PFM-US Diamater’s Protocol were proposed in
this cross-sectional study, considering the combination of different PFM activities, that
is, rest, contraction (tonic and phasic)(3) and distension (Valsalva maneuver or

Straining)(10).

PFM-US Diamater’s Protocol application and interpretation demonstrative
tutorial

The STROBE statement was used as a guide to report this study. In order to
demonstrate the application and interpretation of the PFM-US Diamater’s Protocol,
data were collected from a reference sample following one of the protocols developed
in this study. The data collection was performed at the Research Center of Botucatu
Medical School / UNESP / Sdo Paulo, Brazil, from November 2019 to February 2020.
Fifteen asymptomatic Caucasian women between 20-30 years old were included in
this analysis.

This study was approved by the Institutional Ethical Committee (CAAE:
82225617.0.0000.5411) and the written informed consent was obtained from all
volunteers. For application and interpretation of this demonstrative tutorial, only the
levator hiatal area measurement (cm?) obtained by 3D transperineal ultrasound was
considered. Imaging data sets were taken following these steps: rest, maximal
voluntary PFM contraction, rest and maximal Valsalva maneuver. The levator hiatal

area measurements of these 15 participants were generated from the descriptive
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summaries based on the variation range of the calculation of the mean and extremes
(minimum and maximum) of the values of the hiatal area (cm?) of each position
obtained. To demonstrate the application and interpretation tutorial based on real
values, these descriptive summaries were used for simulation considering all
performances, thus resulting in the database with measurements of five hypothetical
participants. The application of this bank respected both the average and the amplitude
of the data and simulated the behavior and distribution of the real values of the levator

hiatal area.

Data analysis
An interpretative analysis of the demonstrative tutorial related to the results of the

obtained indexes was performed and were presented in descriptive mode.

Results

PFM-US Diamater’s Protocol

The PFM-US Diamater’s Protocol was developed and presented in schematic drawing
in order to evaluate PFM performance in their different activities, as shown in figure 1.
Inside the balloons, it is possible to visualize the sequence of PFM activities that were
performed and the arrows connecting the balloons indicating the presented formula. In
addition, the lines of the connecting arrows contain mathematical formulas for indexes
calculations, which can be obtained in absolute values measurements (cm or cm?) or
percentage values (%) for proportional differences between measurements. In this
way, our protocols present the possibility to calculate the rest variation, relaxation,
contractility, distensibility indexes, activity variation index and mobility index. The

legend of the PFM-US Diamater’s Protocol includes all the abbreviations and their
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respective descriptions (Figure 1). PFM-US Diamater’s Protocol can be used in clinical
or research practices using ultrasound, being adapted according to the assessor

needs.

Protocols based on PFM-US Diamater’s Protocol
Additionally, four protocols were developed as examples from the PFM-US Diamater’s
Protocol (see them in Supplies Material figures), considering different activities
combinations between PFM rest, contraction and distention. In this way, abbreviations
and numbers have been replaced according to each proposed protocol.

Note that when the protocols have the same activities in a roll, the activity’s
numbers were sequential. When the activities were opposites, the numbers were not

sequential and they followed the sequence of the respective activity.

PFM-US Diamater’s Protocol application and interpretation demonstrative
tutorial

Table 1 shows the results related to the application and interpretation of the
demonstrative tutorial on our hypothetical sample. For this demonstration, levator
hiatal area measurements were used.

The application of PFM-US Diamater’s Protocol was demonstrated in accordance
with Protocol 1, and the indexes were calculated in absolute (cm?) and percentage (%)
values. When compared the results, the calculations in absolute value did not show
significant variability in opposite of the interpretation in percentage values where it was

observed difference in all performances of the PFM among the participants (Table 1).

Discussion

In the present study, the calculation of the levator hiatal area in absolute indexes (cm?)
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did not show variability in this hypothetical sample, unlike the percentage index. Thus,
the interpretation based on absolute indexes suggest that the participants presented
the similar performances capability. On the other hand, considering percentage
indexes analysis, we infer that PFM performances capability were different.

These findings suggest that depending on the chosen analysis method, the
assessor will have different interpretations, however, both can be used in clinical
practice or research in accordance of the proposal aim(7). However, we would like to
emphasize that both measurements are necessary to be taken into account during the
assessment of PFM performance, since a deficient PFM relaxation can occur between
sequential activities. In this context, the index of some activity can be over or
underestimated. It is noteworthy that depending on the activity performed and the
formula applied, the results can generate positive or negative values. The negative
values are related to the decrease in hiatal area and the positive values are related to
the increase in hiatal area. After the application of this protocol in this hypothetical
sample, it was observed that the results may be different depending on the applied
formula using cm? or %.

The design of this study does not prove whether there will be differences in results
with the use of this protocol in relation to protocols that already exist in the literature or
even if this protocol is better for evaluating the performance of PFM. Thus, future
studies with large simulation are recommended, in an attempt to investigate the

indexes of PFM performance in different conditions.

Conclusions
PFM-US Diamater’'s Protocol was successfully developed for assessing PFM

performance by ultrasound. The tutorial on how to apply and interpret different PFM
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performances indexes were also demonstrated through one of the four assessment

protocols.

Abbreviations:

US: ultrasonographic; PFM: pelvic floor muscles; cm: centimeter; cm? square
centimeter; %: percentage; A+ activity 1; A2: activity 2; MIl: mobility index; D1: distension
1; Cli; contractility index 1; Rp: Basal rest; C1: contraction 1; Dl+: distensibility index 1:

R1:rest 1.
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PFM-US Diamater’s Protocol
Pelvic floor muscles assessment by transperineal ultrasound

RVLz=(R,~R,) tmoram) RVL . =(R,~R,) emorem) Al o= (A~R,) @oram) Rl , = (R,—A,) enoram) Al =(A~R,) @noram)
R\'IIVF,,= (R1_ Rath (%) e RVI?JR‘= (Rz_ R1)/R| (%) A'Iup\: (A1_ Rban (%)

Rlup\‘: (R1 —A,)’A1 (%) e AJZ,R‘= (AZ_RJ/R (%)
Rest Variation index of R, to R, Rest Variaton index of o R, to R, Actidty Index 1 relation to R, Relaxation Index after Activity 1 Activty index 2 in refation to R,
AV, =(A,-A,) enorem) MI, = (A,-A,) enoram)
R'z‘A,= (Rz-Az) (cmoram?) AVL, = (A-AYA, ) Mi, =(A,-AVA, &) AIW&= ([M_Rh) (cm or c?) RV'Z!R,,z (Rz_ Rb) pp—
O worame @ T A (. O A -a-RR® RVL = R,~R)R, ¢4
Relaxation Index after Activty 2 A\RA’:(A‘-A,)(A, i Ml:(A,-ﬁ&)fA, o Activlty Index 2in relation fo R, Rest Variation Index of R, (o R,

Legend: US, ullrasographic; em, centimeter (expression of the absolute value of the linear measurement); em?, square centimeler (expression of the absolute value of the area measurement); %, percentage (expression of the variation between linear and/or area measurements),
R,, Basal Rest (rest before the Activity 1); A, Activity 1 (first activity performed - e.9. contraction or distension); R, Rest 1 (rest after Activity 1); A,, Activity 2 (second activity performed — e.g. contraction or distension); R,, Rest 2 (rest after Activity 2); R,, Relaxation Index 1 (relaxation
index after Activity 1); R1,, Relaxation Index 2 (relaxation index after Activity 2); Al,, Activity Index 1 (index of the Activity 1-e.9. Contractility or Distensibility Index); AL, Activity Index 2 (index of the Activity 2 - e.g. Contractility or Distensibility Index); RVI,; Rest Variation Index 1

(index of the variaion between rest 1 and basal rest); RVL,, Rest Variation Index 2 (index of the variation between rest 2 and basal rest); AVI, Activity Variation Index (variation between similar activities e.g. contraction/contraction or distension/distension); MI, Mobility Index (index of
ihe mobility related to the muscle excursion between opposite activilies e.g. from contraction to distension or from distension to contraction)

\

Figure 1 - Pelvic floor muscles assessment by transperineal ultrasound: PFM-US Diamater’s Protocol.
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Table 1: PFM-US Diamater’s Protocol application and interpretation demonstrative tutorial in the hypothetical sample.

Variables of pelvic floor muscles performance Participants min max range

Levator Hiatal area measurements (cm?) 1 2 3 4 5

Basal Rest (Rp) 7,00 8,00 9,00 10,00 11,00

Contraction 1 (C1) 5,00 6,00 7,00 8,00 9,00

Rest 1 (R1) 7,01 8,01 9,01 10,01 11,01

Distension 1 (D) 10,00 11,00 12,00 13,00 14,00

Rest 2 (R2) 8,00 9,00 10,00 11,00 12,00

Indexes (cm? and %) Formula

Contractility Index 1 (Cl4) in relation to Ry, Cliros=(C1—Rp) (cm?) -2,00 -2,00 -2,00 -2,00 -2,00 -2,0 -2,0 0,00
Clire=(C1—Rbu)/Rb (%) -28,57 -25,00 -22,22 -20,00 -18,18 -28,57 -18,18 10,39

Relaxation Index after C4 Rlyc1=(R1—C1) (cm?) 2,01 2,01 2,01 2,01 2,01 2,01 2,01 0,00
Rl1c1=(R1=C1)/C1 (%) 40,20 33,50 28,71 25,13 22,33 22,33 40,20 17,87

Distensibility Index 1 (Dl4) in relation to Ry Dlyr1=(D1—R1) (cm?) 2,99 2,99 2,99 2,99 2,99 2,99 2,99 0,00
Dl1r1=(D1—R1)/R1 (%) 42,65 37,33 33,19 29,87 27,16 27,16 42,65 15,50

Distensibility Index 1 (DI4) in relation to Ry, Dlyro=(D1—Rs) (cm?) 3,00 3,00 3,00 3,00 3,00 3,00 3,00 0,00
Dl1/rb=(D1—Rb)/Rs (%) 42,86 37,50 33,33 30,00 27,27 27,27 42,86 15,58

Relaxation Index 2 (Rly) after D; Rlz/p1=(R2-D1) (cm?) 2,00 -200 -200 -200 -2,00 -2,00 -2,00 0,00
Rl2p1=(R2—D1)/D1 (%) -20,00 -18,18 -16,67 -1538 -14,29 -20,00 -14,29 5,71

Rest Variation Index 1 (RV:) of Ry to Ro RVIro=(Ri—Rb) (cm?) 0,01 001 001 001 0,01 0,01 0,01 0,00
RVI4rb=(R1—Rb)/Rb (%) 0,14 0,12 0,11 0,10 0,09 0,09 0,14 0,05

Rest Variation Index 2 (RVI.) of Rz to Ry RVI2r1=(R2—R+) (cm?) 0,99 0,99 0,99 0,99 0,99 0,99 0,99 0,00
RVI2r1=(R2=R1)/R1 (%) 14,12 12,36 10,99 9,89 8,99 8,99 14,12 5,13

Rest Variation Index 2 (RVI2) of Rz to Ry RVlzro=(Rz—Rb) (cm?) 1,00 1,00 1,00 1,00 1,00 1,00 1,00 0,00
RVI2/Rp=(R2—Rb)/Rb (%) 14,29 1250 11,11 10,00 9,09 9,09 14,29 5,19

Mobility Index (MI) from D1 to C;4 MID+/C1=(D+- C4) (cm?) 5,00 5,00 5,00 5,00 5,00 5,00 5,00 0,00
MID+/C=(Ds- C1)/D1 (%) 50,00 4545 41,67 3846 3571 3571 50,00 14,29

Mobility Index (MI) from C; to Dy MIC+/D1=(C+- D) (cm?) -500 -5,00 -5,00 -500 -5,00 -5,00 -5,00 0,00

MIC4/D1=(C1- D1)/C1 (%) -100,00 -83,33 -71,43 -62,50 -55,56 -100,00 -55,56 44,44

PFM, pelvic floor muscles; US, ultrasonographic; min, minimum; max, maximum; cm?, square centimeter; %, percentage.
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Supplies Material: Protocols based on PFM-US Diamater’s Protocol

7
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Legend: US, ‘ cm, i of the absolute value of the linear measurement); em? square centimeler (expression of the absolute value of the area %, p { ion of the variation batween linear and/or area measurements)
R, Basal Rest (rest before the Activity 1); A,, Activity 1 (first activity performed — e.9. contraction or distension); R, Rest 1 (rest after Activity 1); A,, Activity 2 (second activity performed ~e.g contracuon oruwstensw] R, Rest 2 (rest afier Activity 2); RI,, Relaxation Index 1 (relaxation
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.

Figure 2 - Pelvic floor muscles assessment by transperineal ultrasound: PFM-US Diamater’s Protocol 1.
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PFM-US Diamater’s Protocol 2
Pelvic floor muscles assessment by transperineal ultrasound

FOLLOWING
BASAL REST DISTENSION 1 STEPSARE
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Legend: US, v cm of the absolute value of the linear measurement); cm?, square centimeler (expression of the absolule value of the area measurement); %, percentage (expression of the variation between linear and/or area measurements);

R, Basal Rest (rest before the Activity 1); A,, Anlthy 1 (first activity performed — e g. contraction or distension); R,, Rest 1 (rest after Activity 1); A, Activity 2 (second activity performed —e.g. contraction or distension]; R, Rest 2 (rest after Activity 2); RI,, Relaxation index 1 (relaxation
mdex after Activity 1); RL, Relaxation \ndex 2 (relaxation index after Activity 2); Al,, Activity Index 1 (index ofmeAclwdy 1-e.g. Contractility or Distensibility Index); AL, Activity Index 2 (Index of the Activity 2 - eg Contractility or Distensibility Index) RVI;; Rest Variation Index 1
(index of the variation between rest 1 and basal rest); RV1,, Rest Variation Index 2 (wndex of the variation between rest 2 and basal rest); AV, Activity Variation Index (vanabon between similar activities 8.9. ¢ raction or ) MI Mobility Index (index of
the mobility related o the muscle excursion between uppcme activities e.9. from contraction (o distension or from distension to contraction)

\

Figure 3 - Pelvic floor muscles assessment by transperineal ultrasound: PFM-US Diamater’s Protocol 2.
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PFM-US Diamater’s Protocol 3
Pelvic floor muscles assessment by transperineal ultrasound
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Legend: US, cm, centimeter (expression of the absolute value of the linear measurement); em?, square centimeter (expressicn of the absolute value of the area %, of the variation between linear and/or area measurements);

R, Basal Rest (rest before the Activity 1); A, Activity 1 (first activity performed - e g. contraction or distension); R, Rest 1 (rest after Activity 1); A, Activity 2 (second activity performed - .9. contraction or distension); R,, Rest 2 (rest after Activity 2); RI,, Relaxation Index 1 (relaxation
index after Activity 1), R, Relaxation Index 2 (relaxation index after Activity 2); Al,, Activity Index 1 (index of the Activity 1 - e.g. Contractllity or Distensibillty Index); AL, Activity Index 2 (Index of the Activity 2 - eg Contractility or Distensibility Index} RVI,; Rest Variation Index 1
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Figure 4 - Pelvic floor muscles assessment by transperineal ultrasound: PFM-US Diamater’s Protocol 3.
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PFM-US Diamater’s Protocol 4
Pelvic floor muscles assessment by transperineal uitrasound
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Figure 5 - Pelvic floor muscles assessment by transperineal ultrasound: PFM-US Diamater’s Protocol 4.
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Abstract

Objective: To interpret the pelvic floor muscle (PFM) performance of pregnant women
with or without Pregnant Specific Urinary Incontinence (PS-Ul), applying different
analysis by the PFM-US Diamater’s Protocol.

Design: A cross-sectional study

Setting: Perinatal Research Center (PRC), Sdo Paulo State University (UNESP),
Botucatu Medical School, Brazil, by the Diamater Study Group.

Population: Data collection performed from November 2019 to February 2020.
Including 49 pregnant women with PS-Ul or non-PS-UI

Methods: Pregnant women > 18 years, primigravid, were invited to participate from 24
weeks of gestation and the informed consent to participate was obtained. Demographic
data were collected. The PFM three-dimensional TPUS (3D-TPUS) images were
acquired following the PFM-US Diamater’s Protocol 1. Analyses were performed with
SPSS Statistics 22.0 software.

Main outcome measures: The performance of PFM in relation to Levator Hiatal area
(LHarea) measurements in absolute values and percentages evaluated by 3D-TPUS
in women with PS-Ul and without PS-UI.

Results: The LHarea measurements in absolute values (cm?) in all PFM variables
were greater in the PS-Ul group. The variation index in absolute values (cm?)
presented lower variation index from rest 2 (post-distension) to rest 1(post-contraction)
and from rest 2 to basal rest as well as a more negative relaxation index after
distension in PS-Ul group. Performing the same calculations in percentage (%),
additional significant results for the comparisons between groups were showed. The
mobility indexes and the distensibility index in relation to basal rest were also
significantly lower in PS-Ul. The comparison intragroup and between groups in
absolute value (cm?) were also demonstrated.

Conclusions: Pregnant women with PS-Ul presented different PFM performance
evaluated by 3D-TPUS compared to non-PS-Ul. The interpretation of these differences
is distinct depending of the formulas applied. Pregnant women with PS-Ul present
greater LHarea in all assessed activities as well as worse performance for PFM

relaxation, contraction and distensibility.

Keywords: urinary incontinence, gestation, rest, pelvic floor muscle, ultrasound,

function.
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Tweetable abstract: Pregnant women with PS-Ul performed differently in PFM
activities when interpreted by the PFM-US Diamater's Protocol. Deserves further
research and application.
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Introduction

The involuntary urinary incontinence (Ul)(1) hat started during pregnancy was termed
pregnancy-specific Ul (PS-Ul)(2). Women who experience PS-Ul have been shown to
be more likely to develop Ul later in life(2,3). PS-Ul has been studied because this
condition can reduce the quality of life in 54,3% of all pregnant women and interfere in
several aspects of the maternal-fetal binomial(1,4).The prevalence of Ul increases
substantially during pregnancy(5), with prevalence rates varying between 20-
67%(6,7).

Physiological changes during pregnancy, such as increasing pressure of the
growing uterus and fetal weight on the pelvic floor muscle (PFM) throughout
pregnancy, together with pregnancy-related hormonal changes such as increased
progesterone, decreased relaxin, and decreased collagen levels, may lead to reduced
strength and supportive and sphincteric function of the PFM. Pregnancy may be
associated with the reduction of the PFM strength, which can lead to stress urinary
incontinence (SUI)(8). The PFM plays an integral role in pelvic organ support both at
rest and during activity. A coordinate and effective PFM is related to close the urethral
sphincter when contracting(9) and an adequate PFM distensibility may favor labor
delivery and will probably reduce the incidence of levator ani muscles injuries(10,11).

Based on these facts, the assessment of PFM performance has been
recommended by the International Continence Society (ICS)(1) and International
Urogynecological Association (IUGA)(12), which can be performed by several
methods, including three-dimensional transperineal ultrasound (3D-TPUS)(13). This
method is considered as a valuable and objective method in the urogynecological
evaluation, allowing the assessment of pelvic floor anatomy and its functions and
dysfunctions. The ultrasonography approach has become an important tool for

prevention, therapeutic care and understanding of the importance of the PFM function
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in different periods of a woman's life(14). Additionally, the most important thing is that
PFM assessment must include the evaluation of PFM function at rest as well as during
dynamic activities, like contraction and distension in a dynamic and sequential way.
Therefore, the aim of this study was to interpret the PFM performance of pregnant
women with or without PS-Ul, applying different analysis by the PFM-US Diamater’s

Protocol.

Methods

Data sources

A cross-sectional study was conducted at the Perinatal Research Center (PRC), Séo
Paulo State University (UNESP), Botucatu Medical School, Brazil, by the Diamater
Study Group. The STROBE statement was used as a guide to report this study. The
data collection was performed from 24 weeks of gestation from November 2019 to
February 2020. In total, 49 pregnant women were included in this analysis and
distributed into two groups: PS-Ul (n=23) and non-PS-Ul (n=26). This study was
approved by the Institutional Ethical Committee of Botucatu Medical School, Sao Paulo
State University (UNESP), Botucatu, S&o Paulo State, Brazil (CAAE:
82225617.0.0000.5411). The women were invited to participate during the waiting
room for routine from 24 weeks of gestation at PRC and the informed consent to
participate document from all participants included was obtained by following the

ethical guidelines (Resolution 466/2012) of the Brazilian Health Council.

Study population
The inclusion criteria were pregnant women over 18 years old, primigravid, continent
or incontinent with specific onset in the current pregnancy. Women with pre-pregnancy

Ul, known type 1, type 2 diabetes or gestational diabetes mellitus and those who
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refused to participate were not included in this study. The participants that during the
pelvic floor assessment were not able to perform a correct PFM contraction or a
maximal Valsalva maneuver as well as the ones in which ultrasound images presented
technical failure was excluded. A questionnaire was also applied to collect the following
data: ethnicity, smoking in pregnancy, physical activity in pregnancy, education level,
age in pregnancy, weeks of gestation, body mass index (BMI) pre-pregnancy and in

pregnancy (BMI= weight[kg]/ height?’[m]) and also maternal weight gain (kg).

Measures

A physical examination was conducted by a physical therapist (Pinheiro, FA) with 8
years of experience on PFM training and examination. In the first physical examination
step all participants were instructed about how to perform the following sequence: rest,
PFM contraction and PFM distension by Valsalva maneuver. The technique of PFM
contraction was explained by this verbal prompt: “Please squeeze your pelvic muscle,
as though you were trying to hold in gas and as hard as you can, maintaining it as long
as possible"(15). A PFM contraction was considered correct when the examiner
observed the best cranial shift of the levator ani muscle (LAM) and when felt inward
pressure or upward traction on the finger inserted in the vagina(16). For the PFM
distension task, the participants were instructed to do a forced expiration and to push
as during delivery for at least 6 seconds(17). A correct distension was confirmed by a
caudodorsal displacement of the LAM(17).

After the confirmation that the participants were able to understand and perform all
functions correctly, an experienced investigator (Sartorédo Filho, Cl) acquired the PFM
three-dimensional TPUS (3D-TPUS) images. A GE Voluson | system with a RAB 2-
6RS (2-6 MHz) curved array 3D transducer (GE Healthcare, Zipf, Austria) was used.

The probe was covered with a condom and placed on the perineum in the sagittal
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plane. The field of view angle was set to its maximum of 70° in the sagittal plane and
85° in the coronal plane(18). Imaging data sets were taken following the PFM-US
Diamater’s Protocol 1 (Figure 1). This protocol was designed based on the importance
of including, in addition to the basal rest measurement, the rest measurements post
each performed dynamic activity.

This dynamic concept allows an expanded and detailed analysis of PFM
performance, since distinct interpretations can be performed between rests, between
activities (contraction and distension) and rest as well as between opposed activities
(contraction and distension). To evaluate the PFM performance at rest and during
different activities, using a 3D-TPUS assessment, 5 different images in the following
sequence and colors were collected: 1) a gray image at basal rest (Rv), with no PFM
movement, that was acquired to be used as a standard basal measurement; 2) a blue
image at maximal voluntary PFM contraction (C1); 3) a gray image at rest post-
contraction (R1), with no PFM movement, that was acquired to be used as an
intermediate rest between the activities (contraction and distension); 4) a sepia image
at maximal distension (D1) obtained during Valsalva maneuver; 5) a gray image at rest
post-distension (Rz2), with no PFM movement that was acquired to be used as a final
rest after the distension activity.

At the end, the images were saved anonymously following the US procedures
recommended by Dietz(19). The 3D-TPUS images were analyzed offline in a random
order by anonymous code numbers generated by the software, by one investigator
blinded to group allocation and background data. Analysis of the Levator Hiatal (LH)
area was carried out using the 4D View program, version 14, Ext. 3 (GE Healthcare).
The LHarea was determined in the axial plane of minimal hiatal dimensions(20) and
was analyzed at rest and during the dynamic activities. Furthermore, mathematical

formulas were applied to calculate the indexes of LHarea variation in absolute (cm?)
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and percentage (%) values. The details of these mathematical formulas are presented

in figure 1.

Statistical analysis

Baseline characteristics were compared between non-PS-Ul and PS-Ul groups using
a Chi-square and Fisher's exact tests for categorical variables and Mann—Whitney U
for continuous variables. Comparison between groups in relation to LHarea
measurements was analyzed by Student's t test. The LHarea index variations (both in
absolute and percentage values) were compared between groups using the Mann—
Whitney U non-parametric test. ANOVA models for repeated measures were adjusted
to explain the LHarea measurements over the three resting moments for the non-PS-
Ul and PS-Ul groups. The Student’s t test was applied to explain the LHarea
measurements over the three resting moments between groups. Differences were
considered statistically significant if P < 0.05. Analyses were performed with SPSS

Statistics 22.0 software.

Results

In total, 49 pregnant women consented to participate in this study from November 2019
to February 2020 and were allocated in a non-PS-Ul (n=26) group and in a PS-UI
(n=23) group (Figure 3).

Table 1 summarizes the demographic information of the study population, being all
baseline characteristics similar between groups.

The comparison of LHarea measurements in absolute values (cm?) between groups,
showed that PFM variables (basal rest, contraction, rest post-contraction, distension,
rest post-distension) were significantly greater on the PS-UIl group (P < 0.001, P <

0001, P <0.001, P = 0.012 respectively) (Table 2).
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Table 3 presented the comparison of LHarea variation indexes in absolute values (cm?)
between groups. In this analysis, it was found that the PS-UI group presented lower
variation index from rest 2 to rest 1 (P = 0.006) and from rest 2 to basal rest (P = 0.000),
as well as a more negative relaxation index after distension (P = 0.004), when
compared to the non-PS-Ul group.

On the other hand, performing the same calculations with LHarea measurements in
percentage (%), we found additional significant results for the comparisons between
groups. The PS-UI group presented lower variation index from rest 2 to rest 1 (P =
0.002), more negative variation index of relaxation after distension (P = 0.015), lower
mobility index from distension to contraction (P = 0.043) and from contraction to
distension (P = 0.043), lower distensibility index in relation to basal rest (P = 0.003)
and lower variation index from rest 2 to basal rest (P = 0.000), when compared to the
non-PS-Ul group (Table 4).

Table 5 presented the comparison of the LHarea intragroup, in absolute value (cm?),
at the three rest-time points (basal rest, rest 1- post-contraction and rest 2- post-
distension). The non-PS-Ul presented smaller LHarea measurement in basal rest and
rest 1 compared to rest 2 (P < 0.007) and the PS-UIl group presented basal rest
measurement greater than rest 1 (P = 0.002).

Lastly, the comparison of the LHarea in absolute value (cm?) between groups and for
the three rest-time points demonstrated that in the non-PS-Ul group, all LHarea rests
measurements (basal rest, rest 1 and rest 2) were significant lower in relation to the

PS-Ul group (P = 0.000, P = 0.000, P = 0.012 respectively) (Table 6).

Discussion
The results obtained through this study indicate that pregnant women with PS-UI

present greater LHarea in all assessed performance (rests, contraction and distension)
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as well as worse performance for PFM relaxation, contraction and distensibility.
Additionally, the significant differences in results between groups were more evident
when percentage values were used for the mathematical formulas, demonstrating a
more comprehensive analysis of PFM performance in different activities.

The difference found in PFM performance between pregnant women with PS-Ul and
non-PS-Ul has already been reported in other previous studies(21,22). These results
are already expected and are not surprising, since we have already well reported in
the literature the important role of the PFM in maintaining female urinary
continence(23-26), especially during the gestational period and postpartum(27,28). In
the gestational period, in particular, PFM are more susceptible to functional decline
due to the increasing pressure of the growing uterus and fetal weight on PFM
throughout pregnancy, added to the pregnancy-related hormonal changes. These
pregnancy physiological adaptations may lead to PFM strength reduction, impacting
on their supportive and sphincteric functions(21). Thus, pregnancy, by itself,
contributes to the development of PFM dysfunctions, including PS-UIl, which tends to
worsen with gestational age and multiparity(29-31), reaching an incidence of 39.76%
among pregnant women in the third trimester(32).

Given the above, the PFM performance during the pregnancy-puerperal cycle is
important to be assessed in order to implement adequate preventive and/or corrective
measures. Through the PFM dynamic functional assessment model used in this study,
it was possible to analyze the isolated measures in absolute values and/or
percentages; as well as allowed to calculate the PFM indexes at rest (baseline or pre-
activity), during activity (contraction or straining) and mobility (elasticity).

However, differences in the interpretation of results were observed when using
absolute and percentages values. For example, when observing the PFM distensibility

indexes in relation to baseline rest by means of percentage values, pregnant women
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with PS-UI presented a significant reduction in PFM distensibility when compared to
continent pregnant women. Through the absolute value analysis, this significant
difference between groups was not observed. However, especially during the
evaluation of pregnant women, PFM distensibility is an important variable in the
preparation of PFM for vaginal delivery, since a non-relaxing levator ani muscle at rest
and during Valsalva maneuver seems to get the active second stage of labor
longer(10,33,34), increasing, consequently, the odds of perineal trauma(35) and
levator ani muscle injuries(36).

Similarly, pregnant women with pregnancy-specific Ul presented lower PFM mobility
from distension to contraction and from contraction to distension, when the results
were analyzed through percentage. These findings suggest failure in the dynamic
functionality of PFM, which may be related to the clinical condition of PS-UI, as
previously described in other studies(21,22). Thus, identifying such differences in PFM
functionality between groups is relevant for more assertive measures during the clinical
follow-up of pregnant women; as well as to contribute to the direction of future clinical
research.

These differences in interpretation according to the calculations used are likely to occur
because the functional assessment of PFM through ultrasound is based on the
displacement of its anatomical structures(11). Thus, even a mild contractile effort or a
mild straining can lead to a greater anatomical change due to the displacement
resulting from a lower baseline. In other words, a more laxity and opened LH allows a
greater reduction in its measurement when compared to a smaller levator hiatus.
However, it does not mean that a stretched PFM will be capable of performing a greater
narrowing of LH. In this context, calculating the activity index based on the proportion
of change (percentage values) may be more appropriate to assess who had the greater

PFM performance.
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To conclude, based on the clinical and research experience of our Research Group
and also on the observation of other studies' forms of analysis of PFM ultrasound, we
wondered whether including the intermediate relaxations between dynamic activities
would be different between pregnant women with and without PS-Ul. The measures of
intermediate rest tend to have a direct impact on the measure of PFM dynamic activity
(either contraction and/or distension), since the activity index is based on the
modification of a rest measure in relation to the measure of the activity. Usually, activity
indexes are calculated in relation to the basal resting value, even when several
dynamic activities are performed sequentially. However, this way of analysis can
generate bias, especially when there is no complete PFM relaxation between activity
1 and activity 2. In this case, the activity index 2 may be underestimated if it is
calculated with reference to the baseline rest. Thus, the choice of resting measure that
will be used (either basal rest, or rest immediately before or after the performed
activities) can interfere in the results.

In the present study, there were no apparent differences between groups when
evaluating the index in absolute values of a given activity considering the baseline rest
or the pre-activity rest. However, it is recommended that the researcher/clinician pay
attention to these issues and assess which rest (baseline or pre-activity) will be
considered for the analysis of a certain activity index (either contraction or
distensibility), in order to not generate misleading results.

The mobility index between activities (from distension to contraction and from
contraction to distension) and the distensibility index in relation to basal rest when

evaluated in percentage there were notable differences between groups.

Main findings

This data set provides a unique insight into the PFM performance related issues with
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distinct interpretations in PS-UI. In this cross-sectional study including 49 pregnant
women, 46,9% reported PS-Ul. We found that the absolute values of LHarea
dimensions in basal rest, contraction, rest post-contraction, distension, rest post-
distension, were greater in PS-Ul when compared with non-PS-Ul. The interpretation
by variation indexes in absolute values, presented differences between groups in 3 of
the 10 performances analyzed, being them, rest variation index from rest post-
distension to rest post-contraction, relaxation index after distension and rest variation
index from rest post-distension to basal rest. The interpretation of the results
considering the variation indexes in percentage, we found differences in 6 of the same
10 performances analyzed, being them rest variation index from rest post-distension
to rest post-contraction, relaxation index after distension, mobility index from distension
to contraction, mobility index from contraction to distension, distensibility index in

relation to basal rest and rest variation index from rest post-distension to basal rest.

Strengths and Limitations

The limitations of our study include the fact that, as a first study, no sample calculation
was performed, and also the 3D-TPUS images were collected in just one sequence of
activities of PFM, which could have been continued, in order to evaluate and compare
with the protocol applied behavior of PFM more completely over time. Despite the
limitations of the study, some strengths should be acknowledged. This study is the first
report assessment that allowed us to evaluate the differences in the PFM performance
when assessing the functional PFM variation indexes in absolute and percentage
values. These findings may contribute and enhance future studies related to the
analysis of PFM functionality. Additionally, the examiner who analyzed the
ultrasonographic data sets was blinded to the participant's group allocation and the

results were reviewed by a second investigator. Although we did not perform the
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sample calculation, we applied the test to verify the power of this sample. As for the
test power associated with the comparisons made, it is estimated that most
comparisons between moments in relation to HA in general and stratified by PS-Ul are
between 0.73 and 0.99. Most comparisons between the PS-Ul and non-PS-UI groups
in relation to measures at rest are above 0.70 and most comparisons in relation to the
indexes were above 0.60. Finally, the findings of this study should be considered as

providing possible biomarkers of PS-UI.

Interpretation

This study used a dynamic PFM functional assessment model, which can be
implemented both in scientific research and in clinical practice; as well as it can be
adapted for use through several PFM evaluation methods and not only through

transperineal ultrasonography.

Practical implications

The use of this evaluation model in clinical practice allows the identification of PFM
performance failures during dynamic activities, which can compromise its functions
and predispose to dysfunctions.

In the specific case of pregnant women, an adequate capacity for PFM contraction and
relaxation will benefit the maintenance of urinary continence during pregnancy and,
consequently, will reduce the incidence of Ul in the postpartum period(37). Additionally,
the adequate PFM distension capacity will contribute to the correct PFM relaxation
during the second stage of labor, reducing its duration(10) and, consequently, reducing
the incidence of perineal trauma; since longer duration of second stage of labor is
associated with increased odds for both spontaneous perineal trauma (OR 1.45; 95%

Cl: 1.28-1.63) and obstetric anal sphincter injuries (OASIS) (OR 1.49; 95% CI: 1.13-
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1.98)(35).

Research implications

Future studies should pay attention to the fact that different analysis may generate
different results and conclusions if data are used in absolute (cm/cm2) or percentage
(%) values. Additionally, intermediate restings should be considered to avoid
underestimating the activity index assessed in consecutive tasks, especially when the
intermediate relaxation (pre-activity relaxation) does not return to its baseline value.
Consequently, a better understanding of the PFM functional alterations will be favored.
However, it is worth noting that the choice of the best calculation method depends on

what the researcher wants to demonstrate/analyze.

Future work

Future studies can use these different models to prove the existence of significant
differences between the two forms of performance analysis and which one is better to
answer the questions proposed in the different studies. It should be implemented in
different populations to verify the difference, especially with regard to rest, when it

comes to patients with pelvic floor disorders.

Conclusion

Pregnant women with PS-UIl presented different PFM performance evaluated by 3D-
TPUS compared to pregnant women non-PS-Ul. The interpretation of these
differences is distinct depending of the formulas applied. The results of variation index
in percentage demonstrate differences in more variables when compared to variation
index in absolute values. The results obtained through this study indicate that pregnant

women with PS-Ul present greater LHarea in all assessed activities as well as worse
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performance for PFM relaxation, contraction and distensibility.
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PFM-US Diamater’s Protocol 1

BASAL REST
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Legeﬂdi us, + cm, of Ihe absolute value of the linear measurement), em?, square centimeter (expression of the absolute value of the area measurement); %, percentage (expression of the variation between linear and/or area measurements);

R, Basal Rest (rest before the Activity 1); A, Activity 1 (first activity perormed —e.g. contraction or distension): R,, Rest 1 {rest after Activity 1); A, Activity 2 (second activity performed —e.g, contraction or distension); R, Rest 2 (rest after Activity 2); RI,, Relaxation Index 1 (relaxation
index after Activity 1); Rl,, Relaxation Index 2 (relaxation index after Activity 2); Al Activity Index 1 (index of the Activity 1 - e.g. Contractiity or Distensibility Index); Al,, Activity Index 2 (Index of the Activity 2 - e.g. Contractility or Distensibility Index); RV1,; Rest Variation Index 1
(index of the variation between rest 1 and basal rest); RVI,, Rest Variation Index 2 (index of the variation between rest 2 and basal rest); AVI, Activity Variation Index (variation between similar activities e.g. contraction/contraction or dist idistension); MI, Mobility Index (index of
tha mobility related to the muscle excursion betwsen opposite activiies e.g. from contraction fo distension or from distension to conraction).

. J

Figure 1 — Pelvic floor muscles assessment by transperineal ultrasound: PFM-US Diamater’s Protocol 1 (publication in progress).
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Figure 2 — Images collected in the following sequence and colors. (Source: Researchers)
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Table 1 — Demographic information of the study population.

Variables non-PS-Ul (n=23) PS-Ul (n=26)
N % N % P

Ethnicity

Caucasian 19 73.1 17 73.9 1.000*

Other 7 20.9 6 26.1
Smoking’ 1 3.8 0 0 1.000*
Physical activity’ 0 0 2 8.7 0.215*
Education level-min. High School 23 88.5 16 69.5 0.302*

Mean Median SD Min Max Mean Median SD Min  Max

Age (years)' 27.5 26.5 4.6 21.0 38.0 27.9 28,0 59 20.0 390 0.827**
Weeks of Gestational 28.5 27.0 5.0 20.0 39.0 27.3 26,0 3.7 21.7 35.0 0.363**
BMI (kg/m?)© 27.3 26.9 4.8 20.0 40.9 26.7 273 48 16.2 36.8 0.719**
BMI (kg/m?) 29.9 29.4 4.7 21.2 40.9 29.8 293 43 192 38.0 0.927**
Maternal weight gain (kg) 6.9 8.0 4.6 -1.0 17.0 6.7 7.5 6.8 -7.0 220 0.926**

Non-PS-Ul, non-pregnancy specific-urinary incontinence; PS-Ul, pregnancy specific-urinary incontinence; BMI, body mass index; O,
pre-pregnancy; 1, pregnancy, %, percentage; SD, standard deviation; min, minimum; max, maximum. *Based on Mann—Whitney U,
**Chi- square and Fisher's exact. P < 0.05.
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Table 2 — Comparison of levator hiatal (LH) area measurements in absolute values (cm?) assessed during all PFM tasks between

non- pregnancy specific-urinary incontinence (non-PS-Ul) and pregnancy specific-urinary incontinence (PS-Ul) groups.

non-PS-Ul PS-UI
Variables
mean median SD min max mean median SD Min max P*

Basal Rest (Ro) 9.6419 9.6650 1.68443 6.17 13.76 13.4574 13.1200 1.91355 11.15 18.46 < 0.001
Contraction (C) 7.7650 7.9350 1.22001 5.43 9.31 10.6478 10.4400 .87392 940 12.70 < 0.001
Rest post-contraction (R1) 9.3331 9.4500 1.33805 6.18 11.42 12.2813 12.2700 1.41812 10.10 15.73 < 0.001
Distension (D) 12.0623 11.9100 1.50868 9.83 16.70 15.1030 14.9500 2.26550 12.09 21.64 < 0.001
Rest post-distension (Rz) 11.6754 12.0200 2.01774 7.92 15.77 13.1352 13.1800 1.88652 10.80 18.88 0.012

PS-UlI, pregnancy specific-urinary incontinence; Non-PS-Ul, non-pregnancy specific-urinary incontinence; SD, standard deviation;
min, minimum; max, maximum. *Based on Student’s t- Test. P < 0.05.
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Table 3 - Comparison of levator hiatal (LH) area variation indexes in absolute values (cm?) between non- pregnancy specific-urinary

incontinence (non-PS-Ul) and pregnancy specific-urinary incontinence (PS-Ul) groups.

Variables non-PS-Ul PS-Ul
Hiatal Area Formulas Mean Median SD Min Max Mean Median SD Min Max p*
Rest Variation Index 1 (RV1)

-.309 -.390 972 -2340 1430 -1.176 -.910 1.569 -5.880 1.080 0.054
of R1to Re RVI1ro=(R1—Rb) (cm?)
Rest Variation Index 2 (RVIz)

2.342 1.945 2175 -1120 7.530 .854 520 1.601 -.890 4910 0.006
of Rz to R« RVI2r1=(R2—R1) (cm?)
Contractility Index 1 (Cly) in

-1.877 -1.710 1459 -6.290 -110 -2.810 -1.980 1.858 -8.140 -540 0.070
relation to Ro Clyro=(C1—Rb) (cm?)
Relaxation Index after C+ Rlic1=(R1—C+1) (cm?) 1.568 1.370 1.125 -440 4.030 1.633 1.120 1.604 -1.590 5.410 0.968
Distensibility Index 1 (DI1) in

_ 2729 2830 1.488 -590 5280 2.822 2.290 1.883 -.180 6.550 0.779

relation to R1 Dl1r1=(D1—R1) (cm?)
Relaxation Index 2 (RI.) after

-.387 -.585 1.765 -3.570 3.540 -1.968 -1.770 1.748 -7.390 .890 0.004
D+ Rl2/p1=(R2—-D1) (cm?)
Mobility Index (MI) from D1 to

4297 4080 1.704 1420 7.600 4.455 3.920 2.581 1.440 11.320 0.787
C1 MID+/C1=(D1- C1) (cm?)
Mobility Index (MI) from C+ to

-4.297 -4080 1.704 -7.600 -1.420 -4.455 -3.920 2581 -11.320 -1.440 0.787
D1 MIC4/D1=(C1- D1) (cm?)
Distensibility Index 1 (DI1) in

2420 2210 1547 -420 5.710 1.646 1.380 1.775 -1.100 7.500 0.050
relation to Ro Dl1ro=(D1—Rb) (cm?)
Rest Variation Index 2 (RVIz)

2.033 1.810 2.072 -1.130 6.350 -.322 -.350 .819 -1.720 2460 0.000

of Rz to Re RVI2ro=(R2—Rb) (cm?)

Non-PS-Ul, non-pregnancy specific-urinary incontinence; PS-Ul, pregnancy specific-urinary incontinence; sd, standard deviation;
min, minimum; max, maximum; R1, rest post-contraction; Rz, rest post- distension; Ry, basal rest; C1, contraction 1; D1, distension 1;
cm?, square centimeter. *Based on Mann-Whitney U. P < 0.05.
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Table 4 — Comparison of levator hiatal (LH) area variation indexes in percentage (%) between non- pregnancy specific-urinary

incontinence (non-PS-Ul) and pregnancy specific-urinary incontinence (PS-Ul) groups.

Variables non-PS-Ul PS-UI
Hiatal Area Formulas Mean Median SD Min Max Mean Median SD Min Max p*
ea Form _
Rest Variation Index  RVIiro=(Ri—Ro)Ro (%) 5 3595 38350 973720 -17.77 1686 -7.8874 -6.2000 1015197 -3461 965 0144
1 (RV1) of R1 to Ry
R e .
Rest Variation Index  RVI2ri=(R-R1)R+ (%) 57 3495 193200 2049892 -1179 1218 74174 37800 1399915 -6.75 4448 0.002
2 (RVl2) of Rz to R 4
ili = —] o -
Contractility Index 1 Cluro=(C1+-Ro)/R (%) 17.3850 12.00975 -49.45 -129 -19.7165 -16.6900 10.33978 -44.10 -4.83 0616
(Clv) in relation to Ro 18.3715
. e .
gfféar"g}'on R Rluci=(Ri=C1)IC1 (%) 545077 177750 17.00085 -5.46 62.67 159326 105600 1545487 -12.52 5242 0.253
terC1 e .
Distensibility Index 1 Dhri=(Di-R1)R1 (%) 54 5707 303600 19.35374 -536 7427 234935 16.6400 16.20095 -147 5758 0.152
(Dl4) in relation to R+
. e .
(F{Ffl'sxai::’r”[)'?dexz Rlzo1=(Rz-D1)/D1 (%) ;6369 45000 1550292 -30.53 34.17 -12.3665 -11.0300 10.02092 -38.89 699 0.015
K o ,
][\r"(frg"gf:gdgf('\’”) MIDY/C1=(D1- C1)D1(%) 34 9731 346150 1151258 14.45 5244 27.9891 26.0200 12.00939 11.05 5231 0.043
ili = - 0, -
Mobility Index (MI) — MIC4/D+=(C1- D1)/C4(%) 520650 29.15153 -110.26 -16.88 -43.0665 -35.1700 26.80095 -109.69 -12.42 0.043
from C1 to D1 58.6769
om C1 to o \
Distensibility Index 1 Dhrs=(D1-Ro)Ro (%) 57 6035 216900 2112252 -376 8476 129687 109100 14.91988 -7.95 6522 0.003
(Dl1) in relation to Ro
laf e .
Rest Variation Index  RVI2/Rv=(Rz-Ro)/Ro (%) 55 3051 172650 2537849 -11.88 8628 22213 -2.6600 613331 -1119 19.95 0.000

2 (RVIz)of Rz to Ro

Non-PS-Ul, non-pregnancy specific-urinary incontinence; PS-Ul, pregnancy specific-urinary incontinence; SD, standard deviation;

min, minimum; max, maximum; R1, rest post-contraction; Rz, rest post- distension; Ry, basal rest; C1, contraction 1; D1, distension 1;

% percentage. *Based on Mann-Whitney U. P < 0.05.

132



133



Table 5 — Comparison intragroup of basal rest, rest 1 (post-contraction) and rest 2 (post-distension) of pelvic floor muscles in

relation to the levator hiatal (LH) area in absolute values (cm?) in non- pregnancy specific-urinary incontinence (non-PS-Ul) and

pregnancy specific-urinary incontinence (PS-Ul) groups.

Variables Basal Rest (Ry) Rest post-contraction (R) Rest post-distension (Rz)

Hiatal Area median mean SD min max median mean SD min Max median mean SD min max p
non-PS-Ul 9.64 9.67 168 6.17 1376 9.33 945 134 6.18 1142 1168 12.02 202 7.92 15.77 <0.001
PS-Ul 1346 1312 191 11.15 1846 1228 1227 142 10.10 1573 13.14 13.18 1.89 10.80 18.88 0.002

Non-PS-Ul, non-pregnancy specific-urinary incontinence; PS-Ul, pregnancy specific-urinary incontinence; SD, standard deviation;
min, minimum; max, maximum. *Based on Student’s t- Test. P > 0.05.
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Table 6 — Comparison of basal rest, rest 1 (post-contraction) and rest 2 (post-distension) of pelvic floor muscles in relation to the

levator hiatal (LH) area in absolute values (cm?) between non- pregnancy specific-urinary incontinence (non-PS-Ul) and pregnancy

specific-urinary incontinence (PS-Ul) groups.

non-PS-Ul PS-UI
Variables
mean median SD min max mean Median SD min  max P*
Basal Rest (Ro) 9.64 9.67 1.68 6.17 13.76 1346 1312 191 1115 18.46 0.000
Rest post-contraction (R1)  9.33 9.45 1.34 618 1142 1228 1227 142 10.10 15.73 0.000
Rest post-distension (Rz) 11.68 12.02 202 792 1577 1314 13.18 1.89 10.80 18.88 0.012

Non-PS-Ul, non-pregnancy specific-urinary incontinence; PS-Ul, pregnancy specific-urinary incontinence; SD, standard deviation;
min, minimum; max, maximum. *Based on Student’s t- Test. P > 0.05.
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Secao H
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Pensar nas perspectivas nesta fase final do doutorado, me fez rever todo o
processo vivido até aqui e me estimulou ainda mais a cumprir esta etapa que é tao
tensa e que exige dedicagao, as vezes, até além da nossa capacidade. A formacgao
no mestrado e doutorado, fortaleceram e ampliaram a perspectiva de iniciar a carreira
docente e de pesquisadora.

Para a continuidade da busca do conhecimento e na colaboragao para
melhorar a assisténcia a mulher, a proposta € permanecer como colaboradora do
Diamater Study Group e desenvolver o Pés-Doutorado na mesma linha de pesquisa
desta trajetdria e continuar colaborando na composig¢ao dos biomarcadores funcionais
da miopatia diabética e da IU-EG como preditoras da |U pds-parto de gestantes com
DMG e também estabelecer cut off points para classificagao da contratilidade pela US-
3D, baseada na correlacdo dos indices percentuais obtidos pela US-3D com a
classificagao funcional dos MAP obtidas pelo PERFECT em fraca, moderada, boa e
forte.

Iniciar a carreira docente é objetivo a curto prazo e tenho participado de edital
de selecdo de concurso em instituicdes publicas e de reunides com Coordenadores
de Conselho de Curso de instituicdes privadas. Com o aprimoramento da técnica de
avaliacdo da funcionalidade dos MAP feminino pela US-3D, estou me associando com
outras colegas com expertise para organizarmos e oferecermos cursos de
capacitacao e aprimoramento na area.

Espero poder levar o conhecimento e principalmente beneficiar as mulheres,

ao longo desta nova etapa da minha vida.
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Prof. Titular Carlos Frederico de Oliveira Graeff
Prof. Titular Manoel Jodo Batista Castello Girao
Profa. Dra. Claudia Garcia Magalhaes
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Profa. Adjunto Silvana Andréa Molina Lima
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Prof. Dr. Spencer Luiz Marques Payao

Pesquisadores Internacionais

PhD Adonis Hijas

PhD Luis Sobrevia Luarte
PhD Bary Berghmans
PhD Rob de Bie

PhD Costanza Emanueli
PhD Baerbel Junginger
PhD Antonio Musaro
PhD Lehana Thabane

Pesquisadores Associados

PhD Raghavendra Hallur Lakshmana Shetty

PhD David Rafael Abreu Reyes

Dra Fernanda Cristina Bérgamo Alves
Dr Jodo Paulo de Castro Marcondes
Dra Maira Libertad Soligo Takemoto
Dra Juliana Ferreira Floriano

Dra. Fernanda Piculo

Dra. Gabriela Marini Prata

Dra Cibele Vieria Cunha Rudge

Dr. Fabio Joly Campos
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Anexo 1 - Especializagdo em Fisioterapia Pélvica - Uroginecologia Funcional

Creclenciada pela Portarta do Minlsierio da Educagao n® 1,385, de 08 de
dezembro de 2010, publicada no DO, de 090122010, pagina Z8, secio 01.
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Anexo 2 - Evento internacional - 2" World Congress on Gynecology &
Obstetrics
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Anexo 3 - Cursos complementares
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Qiumuter PARTICIPACAO

Bryiees Tominizy PAFERP

. D .
CERTIFICO QUE %“& @#ﬂﬂm '\'jgmfm PARTICIPOU DO

EVENTO
"INTERNATIONAL WORKSHOP: 3D ULTRASOUND OF FEMALE
PELVIC FLOOR AND RECTUS ABDOMINIS MUSCLE"

NA QUALIDADE DE OUVINTE, TOTALIZANDO UMA CARGA HORARIA DE 8
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B iy
= —
%&/ glda \oe Ly
PROFA BA -

o & ’ 1 R O O T T PROFA.BAERBE

MGER.PhD

m

CHARITE
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FABIANE AFFONSO PINHEIRO
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“Exercicios para Incontinéncia urindria de esforgo - Pratica clinica baseada em evidéncia”.
Ministrado por Liris Leite Wuo e Colaboradores.
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Liris Leite Wuo
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" Curso de Upgrade em Incontinéncias
rlls, Prolapsos e Hands on em
Anatomia

;" l_.i

ificamas cue

FABIANE AFFONSO PINHEIRO

participou do “Curso de Upgrade em Incontinéncias Urinarias, Prolapsos e Hands
on em Anatomia”, promovido pela da FCM/UNICAMP e pela Associagao Latino
Americana do Piso Pélvico, realizado na Faculdade de Medicina da Universidade
Estadual de Campinas, nos dias 26 e 27 de julho de 2018.
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Sabrina Baracho

Fisioterapia na Saude da Mulher
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Realizado em Belo Horizonte,
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Sabrina Baracho

Fisioterapia na Salide da Mulher

CERTIFICADO

Certifico que FABIANE AFFONSO PINHEIRO participou do
Curso de Atuac#o do Fisioterapeuta na Preparaciao do Assoalho Pélvico
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(akena. Bruadde—
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Conferimos a Fabiane Affonso Pinheiro com o CPF de numero 158.780.528-65
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Anexo 4 - Artigos publicados em periédicos

PLOS ONE

Alterations in the structural characteristics of
rectus abdominis muscles caused by diabetes
and pregnancy: A comparative study of the rat
model and women
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BBA - Molecular Basis of Disease
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Deleterious effects of gestational diabetes mellitus
on the characteristics of the rectus abdominis

3

muscle associated with pregnancy-specific urinary

incontinence
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mellitus: A systematic review protocol
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Impact of gestational diabetes on pelvic floor: A prospective
cohort study with three-dimensional ultrasound during
two-time points in pregnancy
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Abstract

Aln: To evaluate @ pelvic flcor (PF) biometry ssing theee dimensonal ol
trasoand (US) al two-tame points of gestational in peegaant women with ge-
statnasd disboten melites (GDM)

Methode: A prospective cohoet study condected at the Perinatal Disbetes
Research Conter inchading 44 peegnast woan with GDM snd 66 pregnast
women without GDM at 24 © 2% weeks of pottion Three Ssscssional
trassperincal US was performed at 24 10 28 and 34 10 38 woks of gestation s
@ lithotoeny position at rest. The axial plase of @ minimal Levator hiatad
dimensons win ued 10 &termine Levator am muswle sad Histald area (HA)
Biomsctry At 24 50 28 and 34 10 38 woeks of gestation.

Results: O the 110 peogmant women, 100 (%094 completed the Solirwwp & 310
B weeks of gedtaton. The evaluston by US shorwad & sogutae buometnic chusge
betwors e two lime poinds, Serny proguancy in woakn with CDM, a @ HA
 onflcent otimative of ofect i biometric progrosion sccoeding © GDM di-
g, wing e nos GCDM group & refosence = -6.796 P = 000), ankeroposterion
dnmeny (§= ~S00. P 000), snd Lovator ani thicknes (3= ~ 1234 P = 005)
Conclusions: Prognant wossen with GDM had 2 sgeaficantly bower Sun oxpocted
percentags of changes in bossetry of Levator ani @ackacs and HA from 24 0 X ko
3w S weeks of getaticn when compused with the group of prograst womes
without GDM. GDM aliers the morpology of PF structuses ssscsad by e

Bortul Junglager, Marlia V. C. Rudge, and Angilics M2 Rardoe cunsibuted sqully to fis work
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Impact of Gestational Diabetes Mellitus on Sexual Function:
A Case-Control Study

Shefarse K Nunes. MSc!* Cele V.C. Ruage, O " Sotia CB Y. Quros, MSc!
Raghavenara L. Maiur, PhD Carcine B Prugencio, MSc” Fablane A Prrhero, MSc'
Carios L Sartoeso Fiho, MSc. MO Jon Oclang, PhD” racerma MP. Calderon, FrD)

Argeica MP_ Barbosa, PrO " and Manitza V C. Rudge, PhD'

Bockground: The peevalence of pestationsd disbetex mellitus (GDM) & increasing workdwide, and thes con-
dition muay be compromising female seaual functicn. However, thore are controvenial lindings regading the
impact of GDM Saygnonis asd proposed treatments o sexsal function during peeprancy. Therelore, this study
socks 1o clocidase the impoct of GDM cn sexsal fusction in pregaant women by maling a comperison detweon
GDM and 200 GDM groups esing peegrancy scuusl ropoase mveniony (PSRI).

Materialy and Methods: A Cise - comeol study involved 303 (165 women witbowt GDM (coatrol group) and 108
women diageosed with GDM (case group)] Beadlun pecgrant womes ot the Porinatad Diabetes Roescanch
Contre-Usivenidade Evadudd Puslista, Beazil. PSRI was ssad 1o collect the data. The sexusd functon wis
soored in 10 domuains s composine and specific scores by domains, categorizod imo quaniles (0<25 “very
fow,” 25 <50 “low,” SO<TS “Ngh™ and 75100 “very Mgh™ L for “before pregnancy™ and “Juring peeg-
nancy.” The obtained data were subgecied to statetical analysis using Ssedent's 2, F-, and chi-square toss,
Revwirs: GOM women (PSRI composite socee <30) are ot nak of deorcasad sexual function dunng peegnancy,
while noa-GDM women are not i nisk (PSR componite score >30), There were no signibcamt differences in the
sexual fuscecas betwoen the two groeps befoee pregnancy (p > 000011 Afser GDM diagnosis ssd proposed
treatment, the difforences were signiicant ( p<UIXDT ), notastly in the froguency, arousal, coprsm, satisfaction,
and dysparcunia score.

Conclusions: This stady showod that GDM diagnosis and proposed treatment resubied in docroasod sevual

fenctions dening prognancy.

Keywords: gosationsd dabeses mellitus, prograncy, peegnancy sosual rospoase mvenkey
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Negative impact of gestational diabetes
mellitus on progress of pelvic floor muscle

electromyography activity: Cohort study
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Abstract

Background and objective

Preivic oot mumcing are Pvoived 0 postural staddty . n martera=os infra-stdomned
POOSENQ, And ON MOChANCRl SUPE 10 peMC organ. Gestational Datetes Moltus'
(GOM) prognances compricatng by lets! mucroecersn, Mpe pAaosnis and palytrydom.-
rios cortritute Sor abrupt and intense Ncreass in matemal intra-abdomingl pressure. Our
ChRCtive was analyze the impact of GDM on pevic foor muscie (PFM) electromyograpty
(EMG) actmity progress rom 24-30 10 36-38 woeks of Qastason. Wa 0onducted a pro-
spactren coPor sudy. PEM EMG mas periormed in nul Darcus of SOMEacus women
WP 000 previous elective cosarean dolvery and with or not GDM dagnosed by the
Arrmocan Dubetes Axsocudon crimru. A cureful soplanation of e msscie sesionmy snd
functoraity of the PFM was given before EMG assessmart. The oulcome maasures
were PFM rocrutment and peogress from 24-30 10 36-38 weoks of gostation analyzed by
P Nomadaed 100t Maan squiare (ANS) during rest-actialy, fast and hold pebsc hoce
musche contracion.

Fity-20 pragnant somen wese asssgned 10 2 grouge: Be GOM (n = 26) and normoglyonmc
(NG) (0 = 26). Tha Gemograghic and cOsRNC Aata Showed homoganaty betweon he
Goups. PFM actraly progrescs mis dacresased i resl-actly (P = 0.042) and hobd corfrac-
00 (P « 0.044) ot 36-38 woeks of geataion i the GOM group reéative to that in the NG
oo
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Study protocol to investigate biomolecular
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muscle profile as predictors of long-term
urinary incontinence in women with
gestational diabetes mellitus

Maitza V. C. Rudge”, Fasma P. Souza’, Joskcio F. Abbade’, Raghavendra L 5. Hallur', Jolo Paulo C. Marcondes’,
Femanda Picuo'”, Gabrieh Marini'*, Govana Vesentin', Lohana Thatane ™, Steven S Witkin™*,
Facema M P. Calderon’, Angéica M. P. Barbom'”, and The Diamaner Study Growp

PEM or RAM PryperglyCerme selatend myop
ranligated Ths Shudy aers 10 s the
CorBrence PSLN) 12 monthe alee the (
RAM Pypergycenmd myopaty wel te ow
Methods: The Diamatir & an cngong <o
Dubetes Resaanch Contm PORC), Botuce
Dugrow of GOM and PSLUE wil b madd
n e Sudy will oCour & he time of Cw
montis podpantum. Study grongs wil te
phat PSAR and (€) Non GDM without PS5
myopathy & 12 months abir Ceecton T
Qaeede presiure, 3D pedac floor Jlrasos
b analyded fOr enwwo CONMacTilty, o
Pyt urral mypoputly ASOUond ware
educaondl vl ethratty, Dody mass
Peragy

Discunsion: To our krowkdow Pes wil b
PV phwecal and BomoeOdee muscthe po
for e aieriiment of Caum oo elation
muay sevedl previouly undetermned cor

Karywords: Contatonad Satwtes med s, |
Uninury rcortirence, Proteomecs, Collage

L ————— p————
Cwparrwt of Cgrecciogy od Oaees, batu i, N
N VA e vy AP, (D1 b
Pl o T v e valiin w dalsiie & Do w03 I ™™
. BMC © Do At 1
Pire L
]
Fo _wmawn -y
[ T

dlh e

w-aumu‘m @020 20117

risk of long-term Ul in GDM mothers. An enhanced un-
dersanding of the Impact of modifisble risk fxctors can
lead to protacols to reduce the rates of Ul and associated
heakh care costs, improve the quality of life of affected
‘women and contribte to the global eradication of Ul after
GDM exposure. It will also enable chnidans to deal more
effectivdy with individual women after their
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and faglitate the transtion of the Bazilan Heakh System
from a curative to a peeventive strategy [65].

Condlusion

In conclusion, Diamater is an ongoing study recrulting
‘GDM pregnant women at a prematal care outpatient clinic

to investigate the relationship between GDM plus PS-UI
with the accurmnce of symptomatic Ul plas PFMD 1 year
after Csection and assess whether this rdation can be ex-
thmlloﬁlmm
opportuniy to establish well-powered biomarker
u.muuwdm.w’m
myopathy as a predictor of long-term Ul and PRMD. This
approach allows for future innovative treatment proposals.
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Prenatal exposure to gestational diabetes
mellitus increases developmental defects in
the enamel of offspring

Tawara Pascon’, Angelica M. P. Barbosa' ¥+, Rita C. L. Cordeire”, M&hﬂ?’
Carciine B. Prudencio’, Shetanie K. Nunes', Fabiane A Pinhekro', Grasieta
Leandro G. Otveirs', irscerna M. P, Caideron”, Gabriels Marisl '--v c.a—p
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Geatanonal dabetes rmeiiius (GON) & ssmocisied s 5707 ind ng-9erm materred ard
PRONAt Mgt Ui ons. Our CERCIAG was 10 Sviluads i JonNg tamm COMequences of rira-
Uenrm aposure 10 trpesghcemia on Devwiopermetsd Defects of Eramed (DO€) 1 othpeng

Overal. S0 chidren of woman with QDM and 250 childen of FOMOGHOMTEC Wormen pano.-
petad. he fter snreng as controls. Chikdren ween axaminnd f the a0 betssen 3 and 12
YOOrs. In a3cBon 10 physical eoamination. o independent cbservers esamined and rted
POHtograpta 10 Gentlly speciic types of DDE n a tinded fashion. Among offsgrng of mom-
ors wih GON, rates of DDE (of! types combined) and hypogtasia (spechic type) weee sgnt-
canty higher (p<0.001, p = 0.04). in comparson 1 ofspang of NOMOGyCOmIc MOmers.
Corgedanng ooty the allected 1eah (1050 in QDM casegory, 5490 n contots), rases of DOE
(W typess comteens) wees sgnficantly highee for 1otal Seeth (p <0 001) and dnceduons Seth
(9=0.001), tat not permanant toeth. In speciic types of DDE nvoiving dociduous toeth,
ek of SOMArCAe CPACTY ware SIGNISCanty Mighar (90,001, caning and 27d mandtukar
molars) wnd Pypophess (p <0001, 2nd muodbery mobars and 2l mandbuler molars) i per-
manont leeh, the rate of ANuse Cpaoty i1 AsS00UBon winh GOM was sgniicartly higher
(9<0 001, maceliny Contrad INCECos and 151 masiiary mokars).

Conclusion

GOM was ass00aed with the adverse oot of DOE on oftspring. This study lays e foun
AN for hature Sues %0 Gelenmine thi impact of GOM on kong temm sk of DDE.
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POME-D-21-03356
Dyniamie Madel for Peivic Floor Muscles Assessment by Transperineal Ultrasaund. A New Approach of the Diamater Study Group
Or Angéfica Mérdia Pascon Barbosa

Dear Fablang Pinheirg,

You are receiving this email because you have been listed a3 an author on @ manuscript recently submitted to PLOS ONE, which & entitled " Dynamic Moded for Petvic Floor
Mizcles Assessment by Transperines! Urasound: A New Approuch of the Dramater Study Group”,

The corraspanding author for the submission progess is: Dr Angelica Mércia Pascon Barbosa
Tha full authar list for the submission i Fabiana & Pinhetra; Natalia Martinha; Caries | Sartordo Filha; Sthefanie K Nunas; Luis Takana; Helia R.C Nunes; Caraling B Prudencio;
Henrigue C.M Bassin; Marilza V.C Rudge; Angelica Merciz Pascon Barbasa; The Dismarer Study Group

You are ot requined to confirm your co-authorship of this submission, but f you would Fike to add an ORCID D please <lick the link below t confirm co-authorship and link
your ORCID 0.
Yes, | am sffifiated.

Flease nate that f you would fike to link your ORCID iD to the submizsion, you will need to log in to your Editarizl Manager acoount to do se. i you do not have an Editorizl
Manager account, you can register here: fitp: editorislmanager.comipone/ Default.a

I o are not aware of this submission, or if you should not be listed as & co-author, then phease contact the journal office at plosone @ plos org . For mare information on FLOS
ONE's authorship requiremants, please visit: http://journals. plos.org/plosone s autharship.

Kind regards,
PLOS ONE
https://www editoriaimanager com/pone
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Was presented as an E-POSTER during the International Federation of Gynecology and Obstetrics (FIGO) XXl FIGO World
Congress 2018 at RioCentro, Brazll, from October 14 to 18, 2018,

CN Purandare Luls
FIG0 President Chair of Orgarizing Comimittee FIGO 2018 FIR0 Chief Exacutive

e = et @s

1ICS 2018
¢ PHILADELPHIA

Certificate of Acceptance

Presented to

Rudge M V C1, Nunes S K1, Rudge C V C1, Quiroz S C B V1, Prudencio C B1, Pinheiro F A1,
Heliodoro M L A1, Pascon T1, Sartordo Filho C 11, Calderon | M P1, Medolago A2, Barbosa A M P2

Had the following abstract accepted at the 48th International Continence Society Annual Meeting

28-31 Aupust, Philadelphia, United States

Open Discussion ePoster, Abstract 558: A study of sexual function evaluated by the pregnancy
sexual response inventory (PSRI) among women with gestational diabetes mellitus diagnosis.

(, &kQﬂLD %‘M‘ ( \ xt -'{';g pAiy

157



XXIH

Congresso Paulisi
Obstetricie o Bipscologla

| 113 5 de agosto e 2018

a1 et R S e v Sda Pawtel e

CERTIFICADO

e
Vs o mmmpomas
e

Cemficamo: que

PRUDENCIO, C.B.; FINHEIRO. F.A.: PEDRONI, C.R.: NUNES, S.K.; RUDGE, M.V.C.: BARBOSA, A.M.P.
earticicaram do XX Congresso Povlisla de Obstetricia € Ginecologia 2018
tegizodo do dis 23 a 15 ae Agcito de 2018 no Trancamernza Expo Center,

em 532 Fovlo = 3P com o rabalng

0026 - “ALTERAGOES NEUROMUSCULARES DO ASSOALHO PELVICO DURANTE A GESTAGAQ COMPLICADA PELO DIABETES

GESTACIONAL"
&m torma a& e-phiter,

) £
Rowans Mactas
Canrtnation Certfion d= rrenwen

Matusl jado Batinta Castulle Glrdo
Dot Cemmefien

Ruonsana Puicingii vier s francowe
Pegidenpe de (negrretna

ANEa WS 0D Aaaacs 6371 Corsasar Ravessn Pagadn feETETATE
6" ICS /5
¥ ONLIN
# CS2020 + Progmmme » 520 0+ ePoss Satond > Abssact I

Cosrelation Between Vaginal Digital Palpation and Pregnancy Specific Urinasy Incantinence
Angelica M', Ana Jilia B2, Sthefanie K', Fabiane A, Henrique C', Tatiana D', Malara @',
Carlos |', Marilza V', Caroline B’

RESEARCH TYPE
& Clicscar

ABSTRACT CATEGORY
Female Lower Lrinary Tract

(e Comements ) :J'.;J@? -

#271 Comelation Between Vaginal Digital Palpation and Pregnancy Specific Urin_

{LuTs)/

# Atstract 371

] aPogtar4
Sciontific Open Discussion ePaster Ssasion 20

4 ON-DEMAMD

il v

158

\ s
Vo J
Rogirre Bonasit Machady
Coowdesodor Cemive 2o Garesiapa



L ST T Z

A LG 8 AR ) Y L LN

<

Certificado

Certificamos que o trabalho CORRELAGAO DA FUNCAO MUSCULAR DO ASSOALHO PELVICO
COM A INCONTINENCIA URINARIA ESPECIFICA DA GESTACAO do(s) autor(es) SILVA, ANA JULIA BIMBATTI ();
HIKARU NAGAMI, DANIELLE (UNESP); AFFONSCO PINHEIRO, FABIANE (UNESP ); BALDINI PRUDENCIO,
CAROLINE (UNESP ); PASCON BARBOSA, ANGELICA MERCIA (UNESP) integra os anais do VIIl Congresso de
Fisioterapia da UNESP de Marilia, promovido pelo Conselho de Curse de Fisioterapia e pelo Departamento de
Fisioterapia e Terapia Ocupacional da Faculdade de Filosofia e Ciéncias da UNESP, Campus de Marilia, tendo sido
realizado entre os dias 6 e 8 de novembro de 2019, na categoria Pdster.

Marilia, 08 de novembro de 2019.

P

y

Doutor Marcos Eduardo Scheicher
Coordenader Geral do Evento

Professor Doutor Pedro Geraldo Aparecido Novelli
Presidente da CPEU
Vice-Diretor da Faculdade de Filosofia e Ciéncias unesp%

XX

Congresso Paulista de | 23a 25 de agosto de 2016
Obstetricia e Ginecologia

Tewnidnitties Copa Conlar & Sia Fands, 08

8

ES CERTIFICADO

E%

@

i
!

Certificamos que
PINHEIRO, F.A.; SARTORAO FILHO, C.1; PRUDENCIO, C.B.: GAITERO, M.V.C.; BARBOSA, AM.P.; RUDGE, MV.C.
participaram do XXIll Congresso Paulisla de Obstelricia e Ginecologia 2018,
realizado do dia 23 a 25 de Agosto de 2018, no Transamerica Expo Center,
em Sao Paulo - SP, com o trabalho
0025 - "FUNCIONALIDADE DOS MUSCULOS DO ASSOALHO PELVICO EM GESTANTES COM DIABETES MELLITUS
GESTACIONAL AVALIADA PELA ULTRASSONOGRAFIA TRIDIMENSIONAL"
em forma de e-pdster,

e -
0 A )l ' ¥ | i {
! L’."_r‘."'v‘x.u SO '“'/Z-\; L_,, wworeay b g G \/
Ressana Pulcineli Vieira Francisco  Manoel Jalo Batista Castello Girdo Raosiane Mattar Rogério Bonassi Machado
Fresidente do Congresso Curctar Cientifico Coordenadora Cienifica de Obstetrdcio Coondenadur Cicntifico do Ginecolopia

159



| ICS2018
& PHILADELPHIA

] Certificate of Participation

Presented to

Barbosa A M P1, Pinheiro F A1, Sartordo Filho C 11, Prudencio C B1, Kenickel 51, Orlandi M | G1,
Pascon T1, Sarmento B V1, Melo J V F1, Oliveira L G D1, Sarmento B V1, Rudge MV C1

Had the following abstract accepted at the 48th International Continence Society Annual Meeting
28-31 August, Philadelphia, United States

} Podium Short Oral, Abstract 42; Effect of gestational diabetes mellitus on pelvic floor muscle
function: three-dimensional ultrasound
B

f i)

) (o> g ke

: “lLaurence Stewart Roger R. Dmochowski Lori Birder

XX

Congresso Paulista de | 23225 de agosto de 2018
Obﬂttfkiﬁ € G[ﬁﬁ{ﬂlﬂgia Trwmsamatics Expa Contar » §is Fasti, 4

S igoer CERTIFICADO
Certificamos que

PINHEIRO, F.A; SARTORAQ FILHO, C.I.; PRUDENCIO, C.B.; GAITERO, M.V.C.; BARBOSA, AMP.; RUDGE, M.V.C.
paniciparam do XXIll Congresso Paulisla de Obstetricia e Ginecologia 2018,
realizado do dia 23 a 25 de Agosto de 2018, no Transamerica Expo Center,
em Sao Paulo - SP, com o trabalho
0025 - “*FUNCIONALIDADE DOS MUSCULOS DO ASSOALHO PELVICO EM GESTANTES COM DIABETES MELLITUS
GESTACIONAL AVALIADA PELA ULTRASSONOGRAFIA TRIDIMENSIONAL"
em forma de e-pdster.

o
et > i 3 [ ¥
o ;’_n_‘-(?-lfl,l't FIne, '“/’Z__/J | ﬂ L g L\_(:_' \/
Ressana Pulcineli Vieira Francisce  Manoel Jodo Barista Castello Girde Rosiane Mattar Rogério Bonassi Machado
Presidente do Congresso Durctar Gientifice Coordenodora Cientifica de Obsterrcio Coovdenador Cicrnifica de Ginecologia

160



XXIII

Congresso Paulista de 23 a 25 de agosto de 2018
Uhst!tl‘[:ll 8 m'“hgla Transamerics Exp Canier =Sl Faiile 57

QY soses? CERTIFICADO

Canificamos que
QUIRCZ, 5B.C.V.; PRUDENCIO, CB.; HELIODORO, M.LA. COSTA, SMB.; PINHEIRO, F.A_ BARBOSA AMP.
participaram do XX Congresso Paulista de Obstatricia e Ginecologia 2018,
raalizado do dia 23 a 25 da Agosio de 2018, no Transamerica Expo Center,
em Sdo Paulo - 5P, com o trabalho
0071 - “INCONTINENCIA URINARIA ESPECIFICA DA GESTACAO E DIABETES GESTACIONAL"
em forma de e-phster.

N gy Y
A= ponse(gad Vg
Bogéric Bonassd Machado
Coordenadar Ciertifion de Grecohge

Py E ot g
I FOr o
& I-" 3ALLAL LA LG
Ressana Pulcingll Vigkra Francisco
Presiderde do Congresse

.| K

Raosiare Mamar

|

! o
Manoel jodo Basta &asrelln Girio
Coardenadeva Crenffcn de Ohseerioa

Dyetor Choneifico

XX

Congresso Paulista de | 23a 25 de agosto de 2018
ohst‘lﬁ'ﬁa e ml. Transamurves Eags Conber « Sin Pagta 40

& sosEse CERTIFICADO

Certificamos que
SARTORAQ FILHO, C.1.5.; PINHEIRO, F.A.; PRUDENCIO, C.B.: NUNES, S K.; BARBOSA, AMP.; RUDGE, MV.C.
participaram do XXIll Congresso Paulista de Obstetricia e Ginecologia 2018,
realizado do dia 23 a 25 de Agosto de 2018, no Transamenca Expo Center,
em Sao Paulo - SP, com o trabalho
0034 - "PROGRESSAD DA BIOMETRIA DA AREA HIATAL DO ASSOALHO PELVICO DE GESTANTES COM DIABETE MELLITUS
GESTACIONAL AVALIADA PELA ULTRASSONOGRAFIA TRIDIMENSIONAL®

em forma de e-pster.
A7
{7 !.)r;a‘;z?-\rm_u,gm ‘/.m..(ﬂ o TSNS G ‘if
m{}a;hllu Girlia Rosiane Marrar Regério Bonassi Machado

Ressana Pulcineli Vieira Francisco  Manoe! Joio Bati

Presedenee do Conpresso Dvreaew Caentificn Coomdenadona Cientifica de Obstetricie  Coondencdor Creneifico de Ginecolopo

161



ICS2018
€ PHILADELPHIA

Certificate of Participation

Presontad to

Barbosa A M P1, Prudencio C B2, Pinheiro F A2, Sartordo Filho C 12, Pedroni C R1, Kenickel 52,
Orlandi M | G2, Gaitero M V C2, Prata G M2, Sarmento B V2, Quiroz SC B V2, Rudge MV C2

Had the following abstract accepted at the 48th International Continence Society Annual Meeting
28-31 August, Philadelphia, United States

Podium Short Oral, Abstract 321: Pelvic floor muscles rest-activity and hold contraction in
diabetic pregnant women during pregnancy: cohort study

Laurence Stewart Roger R. Dmochowski Lori Birder
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ENTIFIC
DERATION

Certificate of Recognition

Sciearific Federidion amd Crganizing Commiliee
WOGR0-2009 wish to thank

propoe. Angélica M. P. Barbosa
“Inffucs of gestationaf diabetes melitus o defects in e enamef of offipring”

COMPARACAD DA AVALIACAD FUNCIUNAL E ELETROMIOGRAFICA DOS
MUSCULOS DO ASSOALHO PELVICO ENTRE GESTANTES COM E SEM

oo
Tewams Prisen, Cafion B Prisfinos, Tobfanr Koncinl Folae 1 fnfoo, § i 3

INCONTINENCIA URINARIA ESPECIFICA DA GESTACAQ 4 i i s . o A e s Beal B S
HNa sida presentade en forniato Poster jsor - .
Dasid Ralael Abres Reyey : i Jor his/her warthy Oral presentatian )
Carviline TLT::;:::::. ! at “2~ Warld Comgress on Gynecology & Obstetrics :éﬂ: 3
Pabigem Aango Finkh : i ] ) .
s :murll E;W“g:‘;m - held during Seplemibrer 19-20, 2009 af Miami, USA { ;
Ml Vieir Cunla Rudge -1 pET "':I
Cristiane Andvigirs Pedroni it ’.! ..ﬁtﬂl‘" ‘Bm‘,
Sk (peie Berdciked Nunes a0 b
lfllll:l‘n,;-:allﬂl.fm:lhﬂI:Irl.:|r|||I o , ’ 'SMDHTJ?:_.S:.“I“M
o r'.ﬁmwﬁiﬂﬁﬁi..'i'-‘fmﬂu'l"l'"“ﬁll'_'-r_-u s, Ry
vt ehemalararn I
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Anexo 7 - Bancas examinadoras de Trabalhos de Conclusao de Curso

. #CLARD pars oo dewdes fire, gus a Mestra Fablane Affonso Plnheire oedldpou, ne
f-m- e BANCE ERAMINADORA do Trabalhe de Condluido dy Clrga [TCCO) em Fisloterania,
#s aluna Birbera War Sarmento. monografin  mtituleds  ‘ComparscBo  dn  resposts
‘wairemiogrific entte o mikscules superficias & profundos o assoalha pihvico”, realizada no
8 IT de nowembed d8 20T, &5 DR:00h, na zala 04 do prédio: do Fisioterspm e Térapin
Ccupacianal da Faculdade de Flosofia e Céndas da UNESP - Campus de Marilie.

Participafam, Tamdm, da Bamcs Examinadora, 3 Dowtora Angdlics Meéncis
MWIGWWMdIMﬂhuH:u

Mlarilie 27 da degenbro de 2007,
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URIVEN SID&TE ESTADULL PRULISTA

LINESP ™ wukizoumnny
Masilis I8 de pEmewo de 2121,

DECLARN A

Declam pam os devidos fins que o Prof Fablisne Affenso Plabhelrs pamicipou em 2019
oomin memhbnn da banes do Trabelho ds Conclesio de Curso de slens Exter Perelra
Dezan Martins Gengalves, inotulsde “Evolocko da assiifacin fishterapdunios Bo
trabalbay de pane e desfechos ohaémers ooomides em mmemidade d risoo babimal:
exiuio retrospectivr de & ann.”

Participeram aimda coms membens da hanca: Prof® Angélen Mércn Foecon Barboss £

Prof* Paricia de Somrn Rossigoad)

Metar © “Ebmoyic

Sapcos Edmardo 5 dsriches
Cooadensdo do curso de Fisioterapin

Fauamas o Ficicds & Cioos - lararsrern o Forenaps & T Do par el
M HEEE e b, TU7 CER 1 MGS-aD diemie Sk Faun Oeosi
T 8 Bl (300 ofo o s =
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LN SIDADE ESTADUSL PALULISTA

UNGSP ™ ixntewm iy
Merikin 8 de jemewo de M121.

DECLARACAD

Declare par cs devidos fins que & Prof Fabisne AfTense Plnheire pamicipou sm 3007
comg membn de banca do Trabatho de Conchisio de Caro da shine Rk
Evrnmdinsi Avramddis, immulsdo “Efetrvidale do programs de hdnderspon ne fosg 5o
muscular do msoalho pélvics de gesientes camdeo de mee”

Participerem gimds coisd membros da banca: Prof® Angilica Mércm Pascon Barboss £

Caroline Baldini Prodinoe.

Pptas @ “TEAL N

Sarces Edwarndo Scbeicher
Cioscrdensdn div curse de Fisiotempin

Focorreas o Fibomoss o Cdrcos - Dapssrasrars o8 Fosomr iy & T8 s 0o pic Kins
Ay g e Fira TH CEF 1 f0S-a0 danks Sk Feon Dosi
Tl 8 B 1150 calleafireariin orastn o
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IHIVEHSIDADE ESTROUAL PRLUILISTA

uneap ULID DE MESGUITA ALHG"

—ETERE OF RS

fdarilia, 07 de junho de 2021

DECLARACAD

Declam para o= devidos fins que ofa) Prolja) Dria) Angéica Méscia Pascon
Barbosa paricipou como orentadoea) da banca do Trabalho de Concluséo de
Curse [TCD) de Vitdria Vargas Figusiredo, mitulsdo “Prevaléncia, severidade
e impacto da incontingncia urindria eapecifica da gestacio em
primigestas & secundigestas " A delesa do TOD ocorreu wia plstaforma
Google Mesl

Parfisparam benbém da banca ofa) Prof{a) Me{a} Fabiane Aflonsa Pirheio e

ofa) Prafia} Me{a) Raesss Escandiusl Aviamidis

Mpten & e

Marcos Eduande Scheldhed
iConsdenador do curst de Fesioterapial FFC-Unespifarilia

Fcuen o Fimis s CSnaw - parsrers of Faosrsss & |85 O oha
ey Hippen: i Fdwa, TIT CEP 175aI-300 Wwila Sac Faen Hrasd
Ta Wi D U0 coedislirom®s oreas

167



Anexo 8 - Sele¢ao publica para fungao docente

B)fema

do M ipio de Assis

PORTARIAN. 40, 06 DE DEZEMBRO DE 2019

Divulga Itado final do Proces:

O Presidente da Comisséo Gestora de Sele¢do Publica da Fundagdo Educacional do Municipio de Assis (FEMA),
no uso das atribuigbes que |he confere as Normas para o Edital de Selegfo Plblica de Docentes, RESOLVE:

ARTIGO 1° Divulgar o resultado final do Processo Seletivo, objeto do edital 14/2019 (Ciéncias da Sadde —

Fisioterapia e Terapia Ocupacional):

RESULTADD
| cLassiFcagho NOME PROVA ESCRITA | PROVA DIDATICA | CURRICULG | FINAL
[ It WARIANA ROMANHOLI PALMA 880 287 600 755
[ 7 FABIANE AFFONSO PINHEIRO 2,50 762 510 10

ARTIGO 2° Essa portaria entrara em vigor na data de sua publicagéo, revogadas as disposigoes em contrario.

i

0 Jose'ge Almeida
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Anexo 9 - Aprovagdo Comité de Etica em Pesquisa

‘f’fi&z) UNESP -FACULDADE DE
MEDICINA DE BOTUCATU
Bl T AT
PARECER CONSUBSTANCIADO DO CEP
CADDS DA EMEND A

Titulo da Pesgquisa: Projetn Mie: Estudo de coorle prospectiv: nova friade gestacional fhipengiicemia,
InContinncia winara e perfll clinico, molectlar & Amico da miopatia hiperiicémica) na

predicdo de incontndncia, Pesgulsa translacional com Dipdevice para regeneragin
muscaar em ratas com dabetes

Subprojeto 1: Reiagho 906 3chados eletfomografcos Jos MUSCLECS 00 35503N0
Pl COm 06 Nivess o reladna a0 lnge da geslacso @ apds 0 pano de muinenss
com hiperglicemla gestacional & Incontinéncla urinara especica da gestacdo
(Crieniador. Maniza Vielra Cunha Fudge’ Qreniando: Candiine Baidinl Prisjencia!
Mivel: Coutarads)

Suppmijeto 2 UMrassonograna Tridmensional g0 assoalho péivico de MuNEres com
héperglicemia gestacional 16-13 Meses apos a {Onlentador: Mariza Vieira
Cunna Rudge’ Crientando: Carlos Izalas Sarforio Filed Mivel: Doutorado);

Subprojeto 3: Coorte prospectiva da Tiade hipemglcamia gestacional, contnencia

windana especifica g2 gestagdo & msfuncio mustular do assoaiho paivico, avaliada
peia funcional, como preditora da Inconiréncia urinana & disfungdo
MUSCIEr 5-15 Messs apts 0 parto (Orlantador: Marllza Vielra Cunha Rudge/
Creniando: Fablane Affonso Pinhelrod Wivel: Doutorado)

Saippropeto 42 Mivels de micronurientes & d3 expressio de seus receplores am
mulheres com diabetes meditus gestacional 2 Incontnenca urnana especiica da
gastapdo{Crientador: Mariza Vielra Cunha Rudge’ Orientando: Sarah Mana Bameze
Costal Mivel: Douforado).

Paaquisador: Marliza Visks Cuniha Rudge
Area Tematica:

Wersdaoo S
CAAE- B22oR17 00000 5411

institulgio Proponants: Deparaments oe Ginecoiogla & Cosstrica
Patrocinador Principal: FUNDACAD DE AMPARC A PESCUISA DO ESTADD DE SAQ PAULD

CaD0SE 0 PARECER

Himmero do Parecar: 5.747.338

Endategs: Chicas Sutgnadl | Y

Bisbre: Fubdle Jirc CEF. ia8n8-0r
[ Eunsspla: BOTUCATL
Tolefone | jdEssiiaiy E-mail: el ooy v

Ly e -]
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UNESP -FACULDADE DE
e MEDICINA DE BOTUCATU w
E A R
Conimawsilc 4o Pescer: 7 TET 1M

Apresentagio do Projeto:
Trata 3 preseme sodciagdo de SmMenis a0 propein em questdo refersnts a0 enviD de amosiras pars andlse
&M 3Kis destinos diferenites,. com a inzidade de aprendizado da 1Bcnica e maior sens!bilidate/'sspeciiicidade
da técnica adotada,

Objstivo da Pesqulsa;
Awalar 3 solldiagdo de emenda a0 presents projein para envio de amostas 3 dols deslince dferenies,

Avallagio dos Riscos & Beneficios:
Ja avaiados.

Comentarios & Conglderagdes sobre a Peaquisa:

A pESUIE300E SOCE3 3 STENda 30 Presents DIDiE pars &Vl 0S AMOSTas [ars 00k destnos dfsremss:
1) para Longres - Uk: com & Tinalikdade 02 enyio 08 amostras |3 coletadas para o mesmo m aprovado
anterdormente por este CEP, sendo exdusivamente para aprendizado da becnica pela akuna de doutorado
(Cra Jullana) com o grupe em questdo. O pesoUESSI0NeS IformEm Que N30 haverd aieragdo no prolein
anterlomnente aprovada.

2} Paa Lincoin  Meblaska - EUAC com 3 finalidade de envo oo amostras |3 colsiadas para o mesne Tm
apmvado anteriorments por este CEP, sendo para sudstiuigSo da tecnica anteroements desciia
{ESpECOBO0pa por RMIN pela tecnica oe 2 espectomeairo oo Massa, [Lshncandd malor especicioade &
genslbilidade desias técnlcas Of pesquisasores Informam que ndo Navera alteragdo no projeio
anteromente Forovado.

iD= pesguisadores Infemam gue o enWlo de amostas para o exienor, E2rd felto par transportadara
especiaizada), devendo seguir legislagio vigents brasliera.

Consiteragies 200re o8 Termos oe apressniagso obrigataria

Ja avaiados.

Recomentdagles:

Miona.

Conclusdes ou Pendénclas & Liata de Inadequagies:

Apds andiise em REUMIAD EXTRAORDINARIA, o Coleglado defiberpy APROVADA & EMEMDA
aprasaniada.

Conslgeragies Finals a critéro do CEP:
Corfome teliberacio do Coieglado, em RELNIAD EXTRACRDIMAREA 4o Comite de Etica em

Endaregn:  (Chicain Sulignall | mh

Baldie: Rolidn e CEF. 1A B=egT0
L. & i SOTLCATL
Tebefone | 1a030a0 1800 E-mak:  cmfied iveap Lo

RGN L oA
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UNESP -FACULDADE DE g
MEDICINA DE BOTUCATU

Bl B

Conimasclc 42 Pescer: 1 747174
Pesquisa FWMBIUNESR, reafizada am 1991172019, 3 EMENDA amesentads encontra-se APROVADA.
Alsnciosamenie,

Comitd de Efca em Pesquisa FMEUNESF

Eﬂtﬂwﬂ-ﬂﬂim #ahorads bkaesaado nog dosumenins shalko miachonaos:

Tipo Documento Anguba Poetagem ALnor Sifuagao
Imformacies Basicas| PE_INFORMADDES BASICAS 124068 23092049 Ao
do 9 B2 151141
'ﬁwﬂn oG ZHUA0TS [ MaEniza VIera Canha | Acetn |
1510328 | Rudge
CAmTCS CAcinenyICELIA. oo 230972019 |Mariz= Vieira Cunha | Aceio
150510 |Rudge
CuTos CACIDEXpAICATV0_Snwio. oo 23092012 |Marizz Visira Cunha | Aceito
150636 | Ruoge
Cuzos Cana_resposta_comiie_cpd 1142019 | Marlzs Vil Cunha | Aceiio
1341:3c | Ruoge
Folha de Rosio FolhaDerosinAssnata_souh_orie_4_5 2012010 | Saran Mana Bamezs | Acein
arah pat 145124 | Costa
oS TermoUeAENCaNEIg0NE_ D Fro| a0 a01s | salah Waa Baress | Aoein
| 4 Sarahpdr 114405 | Costa
Projein Detalago ) |Ofck a0 comiie_sun pro| 4 caranpd] Za01/2010 | Saran Mara BEameze|  Aceio
Beochura 114110 |Costa
TCLE Eﬂ'm:e de |TCLE tematico com subproleln 4 o2 | Zo01/20i2 | Saran Mana Bamess| Acoin
AsEentments / Sarah_Bameze pdf 113552 |Costa
Justficatha oe
AUSANCtS
Projeto Detainato | | Projeto_douiorads_Saran bameze sub| 22012009 |Saran Mana Bamezs| Acem
Brochura _poieto_4.pdt 11:3245 |Costa
-::-u.rr-:nsﬂ EAP_Mariza_rudge pdr 18012016 | Marizz Vieia Cunha | Aceito
172706 | Rudge
CUTos FlNOgrama_Temaics CEP. 26112017 |Mariza Visira Cunha | Acelo
- i 151814 | Rudge
CuTos HRA pd 26112017 |Maniza Visira Cunha | Aceito
150317 |Rudge
ST temodeauionzacan_HRA pdf 26112017 |Mariz= Vieia Cunha | Aceito

15001:53 | Fdge

Endeigdn:  Chilcwra Sulgnoll | mh

Balere:  Rubilbe bariod CEM. @ &=8-070
F. EF Bumspie: BOTUCATL
Telefone: 85880 1800 E-maill. ool cimii bn

L =T ]
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ﬁﬁ-‘?r UNESP -FACULDADE DE {
A frrs MEDICINA DE BOTUCATU
il N e R

CerSsaanke da Pesmcar: 1 747 138

s COpaMCacan_aesE_munIcipo ey P61 12017 | Manlz Va3 Canha | Acein
1ES344
234142 | Rudge

o F g FUBPROJETC 2 docy A020AT | Marlzz Visira Cunha | Ac=To
234104 | Rudge

Projeio De@hasn | Projeto_mas doc OH020T | Marlz \Visia Cunha | Acsto

Esochira = 23350 |Fudge

Investiqasor

s Projein._mae_Subgroietos doc OS/I0V201T | Manlzs Vieira Cunha | Aoein
233751 | Rudge

Crpamenis CeTameETio lematco O5A0R20T | Marlz= Vel Cunha | Acin
233642 | Rudge

Ousoe SUBPROJETS 1.doc OSM02047T | Manlz Vieia Cunha | Acsto
25811 | Rudge

[TCLE T TEmToE 02 | VAL, Ternatico. mos ALy | Manlz Vigha Tunha | Asm

ASEERTIMEnta / 2r4347 | Rudge

Jusificathva de

HArsancia

s [Ch_paicpacan T oW CTOSIE0TT | Wanlss WIElna Cnnag | Ao
10248 | Rudge

s CO_pamcipacac_Famema.peg Z1S201T | Marlz Vieira Cunha | Acein
17011 | Rudge

i F e C0_partcinacan | Z10820T | MaflzmVisia Cunha | AsiD

i el 170002 | Rudge

CUCs CO_pamcipacas Daurupd Z1D2017 | Manlz Vieira Cunha | AcetD
1E:5328 | Rudge

Ouros Co paticivacan RicPretopd 2108207 | Marlz \Visia Cunha | Acsto
1E:58:52 | Rudge

(8 T U0 _pamcinacan oA Do 1St | Manlz visia Lanha | Acsin
15756 | Rudge

Slifuagio oo Parscer
Aprovaco

Mocaselta Apreciagio da CONEP-
M3

EOTUCATL, OIS de Dezambro de 2019

Azsinads por:
Trajams Fardenberg
Emtarege:  Limcam Silgradl wh
Baderee  Riobibn Jures CEF: 1@ &80
L. &P Hiinkspha: SOTLCATL
Tobfone. |15 paiaii et E-maif: confyirnh unesg bn

PGl o oF B8
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