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Secao 1

Trajetéria Académica




Iniciei minha formacéo académica em 2016, ingressando no curso de Terapia
Ocupacional pela Universidade Estadual Paulista (UNESP) de Marilia, durante o
segundo ano de curso me tornei paciente de fisioterapia e me encantou a profissao.
Em 2018, realizei a transferéncia para o curso de fisioterapia e conheci a Professora
Dr2. Angélica em sua disciplina, me apaixonei por esta area e tive a certeza que
gostaria de seguir carreira na mesma, a procurei para que fosse orientadora em meu
Trabalho de Concluséo de Curso e posteriormente, minha orientadora no Mestrado.

Em 2019, tive a oportunidade de integrar o grupo de pesquisa “Diabete e
Gravidez — Clinico e Experimental” da Faculdade de Medicina de Botucatu (FMB —
Unesp), liderado pela Profa. Emérita Marilza V.C. Rudge, participando de reunides e
treinamentos. Em 2021, iniciei o Mestrado pelo Projeto Tematico FAPESP DIAMATER
“The Diamater Study Group”, sob a orientacéo da Prof2. Dr2. Angélica Mércia Pascon
Barbosa e coorientacao internacional do PhD Raghavendra Hallur.

No decorrer do mestrado, participei de evento internacional (Anexo 1), como
“Diabetes, Obesity and Pregnancy Outcomes”, “Obesity Inflammasome as a Risk for
Developing Gestational Diabetes” e “Placental Adaptation in Gestational Diabetes and
Obesity”.

Fui contemplada com bolsa Treinamento Técnico 3 (TT3) da FAPESP
(processo 2021/08617-3)(Anexo 2), em seguida com bolsa da  Fundacao
Coordenacéo de Aperfeicoamento de Pessoal de Nivel Superior (CAPES), (anexo 3),
com o projeto intitulado: “Associacdo de varidveis bioquimicas com a miopatia
diabética gestacional do assoalho pélvico avaliada pela eletromiografia como
biomarcadora da incontinéncia urinaria especifica da gestacdo em gestantes com
diabetes mellitus gestacional”, sob orientagdo da Prof2. Dr2. Angélica Mércia Pascon

Barbosa. Colaborei com 8 artigos publicados em revistas de alto impacto (Anexo 4),



publiquei meu Trabalho de Conclusdo de Curso, “Prevalence and factors associated
with pelvic floor dysfunction in university women: a cross-sectional study”, orientado
pela Prof2d Dr2 Angélica Mércia Pascon Barbosa.
Paralelamente ao desenvolvimento do mestrado, conclui a pés-graduacao
strictu sensu em Fisioterapia Pélvica e Uroginecologia Funcional, em Bauru-SP.
Tenho o intuito de concluir o mestrado, continuar me aperfeicoando e
adquirindo conhecimento visando aumento na qualidade de vida relacionada a saude

das mulheres.



Secao 2

Contextualizacao

l
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Avancos do conhecimento sobre biomarcadores bioquimicos relacionados a
miopatia do assoalho pélvico induzida pelo diabetes mellitus gestacional e 0

impacto sobre a incontinéncia urinaria especifica da gestacao

O Diamater Study Group investiga desde 2006 a triade Diabetes Mellitus
Gestacional (DMG), miopatia induzida pelo diabete gestacional (MiDG), incontinéncia
urinaria especifica da gestacao (IU-EG) e seus biomarcadores. Esta linha de pesquisa
deriva-se do Grupo de Pesquisa Académico “Diabetes e Gravidez - Clinico e
Experimental”. O DMG, é definido como hiperglicemia diagnosticada pela primeira vez
durante o periodo gestacional(1), o qual é investigado no Centro de Investigacédo do
Diabete Perinatal (CIDPN), por meio desta linha de pesquisa, constatou-se relagcéo
com a Incontinéncia Urinaria Pos Parto, caracterizada pela perda de urina sendo o
primeiro episodio identificado durante a gestacdo(2), e Miopatia do assoalho pélvico
(MIAP)(3). Com a aprovacao do Projeto Tematico FAPESP (2016/01743-5): “Coorte

prospectiva da triade hiperglicemia gestaciona

I”, “incontinéncia urinaria especifica da
gestacao” e perfil (morfolégico, funcional, bioquimico, molecular e dmico) da MiDG”
como preditora da incontinéncia urinaria (IU) e miopatia do assoalho pélvico (MiAP) 6-
12 meses pds-parto, foi possivel a expansdo da linha de pesquisa nos aspectos
morfoldgicos, clinicos, metabdlicos, genéticos, imunolégicos, moleculares e funcionais
para analisar marcadores desta miopatia.

Dentre as complicacbes médicas que podem ocorrer durante o periodo
gestacional, o DMG esta entre as mais frequentes(4), além de estar associado
negativamente a implicagcbes maternas, fetais, neonatais e perinatais, quando

comparado a gestacao nao diabética(3). Uma de suas implicagcdes caracteriza-se pela

deterioragédo da fungédo muscular fisiologica(4,6).
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De acordo com as investigacoes realizadas no CIDPN, h& prevaléncia de MiAP
nas gestantes com DMG(7,8) e dois anos ap0s a cesarea, definindo associacao entre
DMG e MIAP. (3,9,10).

A MIAP pode ter como consequéncia prejuizo em funcdes essenciais de nosso
organismo, como, miccdo, evacuacado, sexualidade, dor pélvica e outras
disfuncbes(10). Além de haver prejuizos durante a gestacdo, também pode ocorrer
durante o parto.(11)

A coorte DIAMATER, em busca da investigacao da triade DMG-IU-EG-MIDG,
avaliada por questionarios validados (Anexo 5), eletromiografia e marcadores
bioquimicos. Assim como outros subprojetos, tem como base o “Integrated Diamater

Conceptual Model” (Figura 1).

Integrated Diamater Conceptual Model

New
Gestacional Clinical Entity Pregnancy Specific

Diabetes Mellitus Urinary Incontinence
(GDM) (PS-UI)

Integrated Ul
1 year
Postpartum

Model

Hyperglycemic Myopathy

Figura 1- Modelo Conceitual do papel da integracdo entre DMG-IU-EG e MiDG MRA-
MAP como nova triade na determinacéo da prevaléncia de IU materna a longo prazo.

Conforme resultados provenientes do Diamater, durante os periodos
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gestacionais de 24-30 e 36-40 semanas, ha diminuicdo do recrutamento dos MAP em
diabéticas, ou seja, diminuicdo da atividade elétrica em repouso e na contracéo
tbnica, ambas avaliadas por meio da eletromiografia(7).

A contracdo muscular adequada depende da integridade neuromuscular e de
cascata de eventos bioquimicos, é necessario que potencial de acdo se propague pelo
neurdnio motor até as fibras musculares. Cada terminacdo nervosa secreta pequena
guantidade de acetilcolina que abre canais para que Ca, Na, K movam-se até os
mesmos, gerando despolarizacdo local, esta despolarizacdo abre canais de Na
provocando potencial de acdo na fibra muscular. Este potencial propaga-se pela
membrana da fibra muscular fazendo com que o reticulo sarcoplasmatico libere ions
Ca para dentro do sarcoplasma, o qual possui grandes quantidades de Mg e K, dando
inicio a forcas de atracdo entre os filamentos de actina e miosina das miofibrilas
fazendo com que estes filamentos deslizem lado a lado caracterizando o processo
contratil. Os ions célcio sdo continuamente bombeados de volta para o reticulo
sarcoplasmatico, permanecendo armazenados até o proximo potencial de acao
muscular, somente possivel por meio do transporte ativo dos ions Na e K que mantém
ambiente idnico apropriado para que o mesmo aconteca. Essa remocéao de ions célcio
do sarcoplasma interrompe a contragcdo muscular(13).

Alguns marcadores bioquimicos influenciam indiretamente para que o0 processo
contratil ocorra, dentre eles o Mg, ativa a funcdo enzimatica relacionada a transmissao
de energia por fosfato e pode exacerbar anormalidades de K e fosforo (P), responsavel
pela formacdo de Adenosina Trifosfato (ATP) cuja energia € utilizada para
contracao(14). Vitamina D (VITD) auxilia na absorcéo de Ca e P(15); glicose que por
estimulo de insulina contribui para que haja energia suficiente para contragao(17).

Calcitonina e paratorménio (PTH) mantém nivel apropriado de Ca e P no sangue(14),
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Rudge et al indicaram que "a existéncia de vitamina D e PTH, soro ionizado Ca, e
fosfato alcalino sdo regulados com metabolismo de glicose para fortalecer os
musculos”(18).

Em virtude do desenvolvimento gestacional ha aumento de biomarcadores
sanguineos como a glicose, podendo levar a morbidades como o DMG, e interferir no
biomarcador cortisol, quando elevado pode provocar hiperinsulinemia pelo aumento
de glicose, sendo responsavel por aumento de seis a 10 vezes da producao hepatica
de glicose(22) .

Alteracbes musculares também podem decorrer do DMG, fibras lentas
apresentam maior influéncia sobre a insulina no musculo e na capacidade de
manipulacdo da glicose. Possivelmente esta alteracdo esta relacionada a resposta
compensatoria do muasculo esquelético devido a hiperglicemia para regular a
homeostase metabdlica.

Manter os niveis de glicose para gestantes é desafio, o corpo induz o estado
de resisténcia a insulina. Quanto maior os niveis de glicose durante a gestagdo, maior
correlacao entre diabetes mellitus (DM) e declinio de massa muscular esqueléticas
(MIiAP) e aumenta chances de o individuo desenvolver IU-EG. Os sintomas do DMG
provavelmente desaparecerdo apos o parto, contudo a IU-EG pode tornar-se
complicacé@o continua (23).

Tais marcadores podem influenciar também na via de parto, dieta baseada em
Mg, Ca e K pode reduzir taxa de cesariana, visto que 0s niveis normoglicémicos no
sangue mantidos no paciente com DMG garantem a contragédo dos musculos durante
o parto. A deficiéncia de Mg leva a hipocalcemia grave e a queda da concentracao de
soro de célcio necessaria para fortalecer os musculos, também é fundamental no

processo de metabolismo da vitamina D para evitar o desenvolvimento de células
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inflamatorias que possam causar desenvolvimento disfuncional dos musculos e
comunicacao placentaria diminuindo o alinhamento da estrutura 6ssea do feto(24).

O padrao bioquimico de sodio esta associado a diminui¢do do risco de DMG.
Niveis de intolerancia da concentracao de sédio devido ao DMG torna-se inibidor da
contracao dos musculos(24).

Gestantes registram baixa producéo de PTH que regula a producao de vitamina
D e a sintese de célcio para fortalecer os musculos e desenvolver embrides(18,25). A
suplementacao de vitamina D durante a gestacdo desempenha papel significativo na
imunomodulacdo, regulacdo da acdo da insulina e inibicdo de células
inflamatorias(26,27).

A hiperglicemia pode lesar o masculo esquelético com atrofia decorrente da
neuropatia diabética ou por efeito mais direto sobre o metabolismo das células
musculares pelo alto teor de glicose e baixo de insulina. A insulina € fundamental na
manutencdo da proteina do musculo esquelético e a perda de massa muscular no
diabete decorre de danos nas vias de sinalizagdo intracelular envolvidos na
manutencdo e no equilibrio entre a degradacao e a sintese da proteina nova que
depende da fosforilacdo e da expressdo de novas proteinas reguladoras especificas
(28).

De acordo com achados de Prudencio et al. niveis de glicose elevados,
caracteristica de DMG, em conjunto com IU-EG estdo associados a menores
concentragdes de relaxina-2(29).

Estas alteracdes funcionais, bioguimicas e estruturais no musculo esquelético
diminuem a capacidade funcional, acarretam fraqueza muscular e diminuicdo nas

mitocondrias e transformacdes nas fibras musculares(30-33) .
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Ao avaliar a contracdo muscular, pode-se caracterizar alteracfes e desta forma
verificar miopatia. A MIAP aumenta as chances de desenvolver obesidade e
intolerancia a glicose prejudicada, limitando o fornecimento de nutrientes necessarios
para o organismo materno(34,35).

A Eletromiografia (EMG), reconhecida como padrdo ouro para avaliar
funcionalidade muscular, permite registrar potencial de acédo, influxo de Na e K,
gerados pelas células musculares para analise da atividade durante 0 movimento, ou
seja, registrar precisamente a acdo muscular inicial, pico de atividade, tempo de
ativacdo e fadiga(36). A EMG pode avaliar a funcionalidade dos MAP durante a
gestacao permitindo a analise do recrutamento das unidades motoras em decorréncia
de sua atividade bioelétrica. Favorece o estudo do recrutamento de unidas motoras,
velocidade de conducdo das fibras musculares e a fadiga muscular, variaveis
importantes para identificar com eficacia diversos aspectos do desempenho muscular
da gestante(32,33). De forma complementar a palpacdo bidigital, permite
conscientizar a forma correta da contracdo dos MAP e classificar seu
desempenho(29).

A presente Dissertacao inédita, integra e se propde responder perguntas
previstas nos objetivos do Projeto Tematico Diamater Fapesp 2016/01743-5, sobre
biomarcadores funcionais e bioquimicos extremamente importantes da IU-EG em
gestantes com DMG, para melhor entender os mecanismos que promovem a IU-EG
em gestantes hiperglicémicas e identificar marcadores bioquimicos e funcionais que
possam elucidar os achados e direcionar a pratica clinica preventiva e terapéutica.

A presente Dissertacdo se propde responder perguntas previstas nos objetivos
do “Projeto Tematico Diamater”. Tem aprovagédo do Comité de Etica em Pesquisa

(CEP) para seu desenvolvimento no projeto “mae” CAAE: 82225617.0.0000.5411. O
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objetivo é associar variaveis bioquimicas e funcionais com a triade DMG, MIAP e IU-
EG.

Os resultados obtidos estdo apresentados no artigo de acordo o respectivo
objetivo:
- ldentification of biochemical and functional variables in pregnant women with
gestational diabetes mellitus, pelvic floor myopathy and pregnancy-specific urinary

incontinence.

Sendo assim, ndo apenas para responder as perguntas do Projeto Tematico
Diamater, o trabalho justifica-se por complementar a abordagem de problematica de
interesse médico/social e pela IU-EG ser problema de saude publica que afeta a

qualidade de vida da mulher com impactos maternos a curto e longo prazo.
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Resumo

lamundo, L. F. Identificagdo das variaveis bioquimicas e funcionais com a triade
Diabetes Mellitus Gestacional, miopatia do assoalho pélvico e incontinéncia
urinéria especifica da gravidez. 2023. Dissertacdo (Mestrado) — Faculdade de
Medicina de Botucatu, Universidade Estadual Paulista, Brasil.

Introducéo: o Diabetes Mellitus Gestacional (DMG), trata-se de doenca metabdlica,
detectada pela primeira vez durante a gestacdo e pode levar a maiores alteracdes
gquando comparado a gestacdo normoglicémica. A literatura demonstra em
publica¢fes a relagéo da incontinéncia urinaria especifica da gestagéo (IU-EG) com a
miopatia do assoalho pélvico (MIAP) associado ao DMG. Objetivo: identificar
variaveis bioquimicas e funcionais com a triade DMG, MIiAP e IU-EG. Método: Foram
incluidas gestantes entre a 242 e 382 semana gestacional, com idade de 19 a 40 anos.
Ao atenderem critérios de inclusdo, responderam ao inquérito sobre dados pessoais,
clinicos, obstétricos e questiondrios sobre incontinéncia urinéaria. Foram submetidas a
exame para diagnostico de DMG, exame de sangue para andlise de variaveis
biogquimicas como, relaxina-2, insulina, glicose, célcio, calcitonina, paratorménio e
vitamina D, cortisol, magnésio, sédio, potassio, zinco, ferro e fosforo. Foi realizada
palpacéo bidigital do assoalho pélvico e eletromiografia. A avaliacao da forca dos MAP
foi medida para caracterizar a miopatia. Resultados: O G-Triade apresentou maiores
valores de IMC pré-gestacional e gestacional (p=0.001), niveis glicémicos (p=0.001),
concentracdo de calcio (p=0.000) e contracbes sustentadas por 10 segundos na
eletromiografia (p=0.039), o G-ndo-Triade apresentou maior forca muscular em
contracdes répidas e sustentadas e concentracdo de relaxina-2 (p=0.001).
Conclusao: As participantes do G-Triad foram significativamente diferentes das

participantes do G-non-Triad em variaveis bioquimicas e funcionais.

Palavras-Chaves: Assoalho pélvico; diabetes mellitus gestacional; eletromiografia.
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Abstract

lamundo, L. F. Identification the biochemical and functional variables with the
triad Gestational Diabetes Mellitus, pelvic floor myopathy and pregnancy-
specific urinary incontinence - 2023. General Qualification Exam (Master) -
Botucatu Medical School (FMB), S&do Paulo State University (UNESP), Brazil.

Introduction: Gestational Diabetes Mellitus (GDM) is a metabolic disease, first
detected during gestation and can lead to greater changes when compared to
normoglycemic pregnancy. The literature demonstrates relations to pregnancy-specific
urinary incontinence (PS-UI) with pelvic floor myopathy (PFMi) has been associated
with GDM. Objective: Identify biochemical and functional variables present in women
positive for the triad, GDM, PFMi and PS-UI (G-Triad) as compared to control women
(G-nonTriad). Method: Pregnant women between 24 and 38 weeks gestation and
ages 19-40 years old were included. Subjects completed a questionnaire of personal,
clinical and obstetric information and about urinary incontinence, were examined to
diagnosis GDM and for analysis of circulating concentrations of relaxin-2, insulin,
glucose, calcium, calcitonin, parathormone, vitamin D, cortisol, magnesium, sodium,
potassium, zinc, iron and phosphorus. Bidigital palpation of the pelvic floor and
electromyography were performed. Assessment of PFM strength was measured to
characterize myopathy. Results: The G-Triad group had a higher pre-gestational and
gestational BMI (p=0.001), glycemic levels (p=0.001), calcium concentration (p=0.000)
and sustained contractions for 10 seconds in electromyography (p=0.039), in fast and
sustained contractions. The G-non-Triad group had higher muscular strength and
relaxin-2 concentration (p=0.001). Conclusion: Women positive for the G-Triad
women are significantly different from G-nonTriad women in biochemical and

functional variables.

Key words: Pelvic floor; gestational diabetes mellitus; electromyography
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Abstract

Introduction: Gestational Diabetes Mellitus (GDM) is a metabolic disease, first
detected during gestation and can lead to greater changes when compared to
normoglycemic pregnancy. The literature demonstrates relations to pregnancy-specific
urinary incontinence (PS-UI) with pelvic floor myopathy (PFMi) has been associated
with GDM. Objective: Identify biochemical and functional variables present in women
positive for the triad, GDM, PFMi and PS-UI (G-Triad) as compared to control women
(G-nonTriad). Method: Pregnant women between 24 and 38 weeks gestation and
ages 19-40 years old were included. Subjects completed a questionnaire of personal,
clinical and obstetric information and about urinary incontinence, were examined to
diagnosis GDM and for analysis of circulating concentrations of relaxin-2, insulin,
glucose, calcium, calcitonin, parathormone, vitamin D, cortisol, magnesium, sodium,
potassium, zinc, iron and phosphorus. Bidigital palpation of the pelvic floor and
electromyography were performed. Assessment of PFM strength was measured to
characterize myopathy. Results: The G-Triad group had a higher pre-gestational and
gestational BMI (p=0.001), glycemic levels (p=0.001), calcium concentration (p=0.000)
and sustained contractions for 10 seconds in electromyography (p=0.039), in fast and
sustained contractions. The G-non-Triad group had higher muscular strength and
relaxin-2 concentration (p=0.001). Conclusion: Women positive for the G-Triad
women are significantly different from G-nonTriad women in biochemical and
functional variables.

Key words: Pelvic floor; gestational diabetes mellitus; electromyography
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Introduction

Gestational Diabetes Mellitus (GDM) is a metabolic disease, diagnosed for the
first-time during gestation (1) that can progress to vascular, metabolic and neuropathic
complications. In addition, functional, biochemical and structural alterations in the
pelvic floor muscles (PFM) occur that can generate short and long-term consequences
(2-4). GDM is associated with activation of the PFM responsible for micturition,
evacuation and sexual activity, as well as for causing pelvic pain and other
dysfunctions (5). PFM damage during pregnancy and parturition is a consequence of
GDM (6-7). Alterations in biochemical markers involved in contractions interferes with
muscle physiology (8).

Changes to these muscles are characterized as Pelvic Floor Myopathy (PFMi)
(9,10) and can be related to the occurrence of urinary incontinence (Ul). Ul, defined as
any involuntary leakage of urine, has multiple causes (11). When the first episode of
Ul occurs in gestation it is called Pregnancy-Specific Urinary Incontinence (PS-UI)
(12), and has a significant impact on social and sexual health, life quality and hygiene
(13). These consequences are observed in women with Ul, both during pregnancy and
afterwards (3).

The aim of the present study was to elucidate associations between biochemical

and functional variables in women positive for GDM, PFMi and PS-UI (G-Triad).

Methods
This cross-sectional study was conducted was approved by the Institutional
Ethical Committee of Botucatu Medical School of Sao Paulo State University (Protocol

Number CAAE 82225617.0.0000.5411). The STROBE checklist was applied to the
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study. Written informed consent was obtained from all participants after careful
explanation of all research procedures.

The inclusion criteria were: pregnant women between 24-38 weeks gestation,
between 19 and 40 years old, having the ability to perform a palpable contraction of
the PFM (16) and who had not received PFM training or any musculoskeletal PFM
treatment previously or during pregnancy. The exclusion criteria were clinical diagnosis
of diabetes (type | or Il, or overt diabetes) in a previous pregnancy, twin pregnancy,
history of urinary incontinence (Ul) pre-pregnancy, having had more than two prior
pregnancies, a previous vaginal delivery, previous surgery for prolapse or
incontinence, failure to understand or follow of the PFM contraction protocol, history of
neurological diseases, visible genital prolapse, cervical isthmus incompetence, as well
as participants who withdrew their consent during the study period.

The diagnosis guidelines proposed by the American Diabetes Association were
used to identify patients with GDM (38) using the 75g oral glycemic tolerance test (75g-
OGTT). Participants were assigned to the GDM group if they presented with fasting
glycemic levels 292 mg/dL or 1 hour 2180 mg/dL or 2 hours 2153 mg/dL. Participants
diagnosed with GDM, whose PFMi assessments showed strength equal to or less than
2 and PS-UlI, were allocated to the Triad group (G-Triad). Participants who had lower
glycemic levels, with a PFMi assessment strength equal to or greater than 3 and
without PS-Ul were allocated to the non-Triad group (G-nonTriad). PS-Ul was
identified by the presence of Ul for the first time in the current pregnancy.

The groups were composed according to the presence (n=57) or absence

(n=69) of the Triad as shown in the flowchart in Figure 1.
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Perinatal Diabetes Research Center

(N=591)

Excluded (N=337) Included (N=254)
Diabetes (type | or Il, or overt diabetes in previous - Pregnant between 24-38 weeks of gestation
pregnancy) - Over 18 years of age
Twin pregnancy - Aged up to 40 years
History of urinary incontinence (Ul) pre-pregnancy - Ability to perform a palpable contraction of the PFM
More than two pregnancies - Had not received PFM training or any
Previous vaginal delivery/prolapse or incontinence musculoskeletal PFM treatment previously or during
Failure to understanding or follow the command to pregnancy
contract PFM
History of neurological diseases
Visible genital prolapse, cervical isthmus
incompetence
Participants who withdrew their consent during

Group Non-Triad Group Triad
(n=109) (n=145)

Included Excluded Included Excluded
(n=69) (n=40) (n=57) (n=88)

Fig 1. Flow diagram of women with or without triad, screening, diagnosis, enroliment

and follow-up analysis.

Participant recruitment and assessment

Participants were recruited from the Perinatal Diabetes Research Center
(PDRC) of Botucatu Medical School/lUNESP/Brazil, between 2021 and 2022. After
providing written consent, they were invited to answer a questionnaire of personal,
clinical and obstetric history details and anthropometric measures were obtained. To
verify the occurrence of PS-Ul, all participants were asked about the occurrence of Ul
and those who answered affirmatively were asked additional questions to determine
the frequency of incontinence (four levels) and amount of loss (three levels) according
to the Urinary Incontinence Severity Index — ISI(17). A questionnaire that assesses the
impact of Ul on quality of life - International Consultation on Incontinence
Questionnaire — Short Form (ICIQ-SF) — was also completed (18).

The PFM examination was then explained. After emptying their bladder,
participants were asked to lie down on the stretcher in a supine position with their lower

limbs flexed. To guarantee that participants understood the instructions, vaginal digital
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palpation was performed, and a PFM contraction was requested by giving the verbal
instruction “squeeze the vaginal muscle and hold them as hard as possible, as if you
were holding urine until | say to relax”. We considered that an isolated PFM contraction
was well-executed if there was no co-contraction of the adductor, gluteus, hip
movements, or expulsion movements (41-43). Power (strength), endurance, and fast
aspects of the PERFECT scheme were determined (16). For strength classification,
the Modified Oxford Scale (MOS) was used, ranging from 0 (no discernible muscle
contraction) to 5 (strong PFM contraction against resistance applied to the posterior
vaginal wall) to assess PFMs. Participants who scored 2 or less on the scale were
considered to have myopathy of the PFM (PFMi).

The EMG measurement was performed by using a two-channel device (Miotool
200 Uro; Porto Alegre, Brazil) with a gain of 1000, 14-bit A/D converter, input
impedance of 1010 Ohm/ 2 pF, CMRR at 126 dB common, band-pass filter of 20—-500
Hz, and 2 kHz sampling rate. EMG activity of PFM was recorded by using a vaginal
probe sensor with two opposite stainless-steel electrodes (85 x 25 mm) positioned on
both vaginal sidewalls coupled to an active differential sensor with ring connection and
100 times gain and two surface electrodes located in the buttocks close to the
perineum, one on each side. The skin was prepared by using a 70% ethanol solution
to fix the reference electrode on the ulna’s styloid process (19,20).

For the EMG recordings, a modified Glazer protocol was used to verify muscle
activity during rest-activity, fast and hold contractions (21,22). The sequence consisted
of 3 segments: 1) five fast contractions or “flicks,” each preceded by a 10 second rest
period, were defined as fast contractions; 2) five repetitions of 10 second contractions,
each contraction preceded by a 10 second rest period, were defined as hold

contractions 3) one contraction for 60 seconds was defined as a sustained contraction
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(Fig 2). Women were instructed about the required sequence and need to contract the
PFM immediately when verbally instructed by the researcher. The same evaluation

sequence was performed for all participants.
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Fig 2. EMG recordings, modified Glazer protocol (4,24)

Data analysis

The raw signal of the EMG recording data was processed by using MiotecSuite
software by an examiner blinded to the women’s clinical data. The electrical data of
the recruitment root mean square (RMS) from the period of rest-activity was obtained
by using Hanning window processing of the duration of the rest-activity period. The five
fast, five hold contractions and sustained contraction, separately, were performed by
using Hanning window processing and selecting the most stable period, which was
from the beginning of the contraction, identified visually as the point where the EMG
activity clearly deviated from the baseline, and the end of the contraction, where the
EMG activity returned to baseline. After this process, calculation of each RMS
arithmetic mean of the fast and hold contractions was performed (24). To normalize
the EMG recruitment signal, we used the maximal fast contraction amplitude (RMS)
chosen from among the 5 fast contraction values at 24—-38 weeks of gestation because
that was considered to be base data for analysis of changes in PFM activity (arithmetic

mean of fast or hold contraction divided to maximal fast contraction) (24).

Blood collection and analysis
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The biological material for analysis of the levels of biochemical variables was
maternal blood. Blood collection was performed by qualified professionals at the
PDRC. Eight ml of blood were collected using a disposable syringe and needle. After
collection, the variables Ca (mg/dL), PTH (pg/mL), calcitonin (pg/mL), glucose (mg/dL),
insulin (pU/mL), vitamin D (mg/dL), cortisol (pg/dL), magnesium (mg/dL), sodium
(mmol/L), potassium (mmol/L), zinc (mg/dL), iron (mg/dL) and phosphorus (mg/dL)
were processed and analyzed by the Clinical Analysis Laboratory at HC, FMB, Unesp.
Relaxin-2 (mg/dL) was analyzed at UNIPEX in duplicate analyzes using a
commercially available ELISA kit. The procedures and analysis provided in the

manufacturer's manual were followed.

Sample size estimation

The sample size calculation was performed a priori using G*Power. Since no
previous research performed the measurements proposed in this study, for the
calculations we considered a one-way analysis of variance test, power of 0.80,
probability of error a of 0.05, and effect size of 0.25. According to the study design, two
groups were considered for the calculation G-non-Triad (n=69), and G-Triad (n=57);

the estimated sample size required was 90 participants (45 in each group).

Statistical methods

The software IBM SPSS Statistics for Windows, version 20.0 (IBM Corp.,
Armonk, N.Y., USA) was used for statistical analysis. Continuous variables were
expressed as mean and standard deviation. To compare differences between groups,
the independent-samples t-test were performed. Difference were considered

statistically significant at p < 0.05.
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Results

Amongst all included participants (n = 126) initially allocated, 69 women were in
G-non-Triad and 57 women were in G-Triad. Table 1 compares clinical, obstetrical,
functional and biochemical data between pregnant women with and without the G-
Triad. Pre-gestational and gestational BMI from the G-Triad were higher (p=0.001 and
0.001, respectively) compared to the G-non-Triad. The G-Triad had higher glycemic
levels (p=0.001) than the G-non-Triad. In fast and endurance contractions, the G-Triad
had lesser muscular strength in comparison to the G-non-Triad (p=0.001 and p=0.001,
respectively).

For the biochemical variables, calcium showed a higher concentration (p=0.000)
in the G-Triad compared to the G-non-Triad and relaxin-2 showed a lower
concentration (p=0.001) in the G-Triad compared to the G-non-Triad.

The PFM activity during rest-activity, fast and hold contractions assessment by
electromyography, demonstrated that during sustained contractions for 10 seconds
(10-sec hold) the G-Triad (p=0.039) showed higher muscle activation compared to the
G-non-Triad.

There were no significant differences (p<0.05) in other analyzed factors such
as, age, weight gain, gestational age, other biochemicals (insulin, calcitonin,
parathormone, vitamin D, cortisol, sodium, phosphorus, and potassium) and other
electromyography analyses. It was not possible to analyze for magnesium, zinc and

iron due to the low number of pregnant women in which they were assessed.
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Table 1 — Comparison of clinical, obstetrical, functional and biochemical data between
pregnant women with and without the G-Triad.

G-non-Triad G-Triad
n MediatDP n MediatDP p*

Age (years) 69 27.9x6.1 57 26.6+5.5 0.221
BMI (kg/m2) pre-pregnancy 65 24.3+4.9 52 30.9+7.9 0.001
Weight Gain 65 1.7x4.7 53 5.848.1 0.111
BMI (kg/m?) gestational 65 27.4#5.1 52 32.9+7.4 0.001
OGTT (mg/dL) - 1h 66 110.2+26.1 47 157.0+37.8 0.001
OGTT (mg/dL) - 2h 66 99.9+24.6 45 145.5+29.2 0.001
Weeks of gestation 69 28.844.8 57 30.315.0 0.095
Endurance (perfect scheme) 69 5.7£2.8 57 2.8+2.7 0.001
Fast (perfect scheme) 69 7.6£2.8 57 4.7+3.9 0.001
Calcium 40 9.1+0.8 43 9.5+0.8 0.000
Vitamin D 10 32.3+17.1 11 31.7+19.7 0.944
Phosphorus 37 3.91+0.8 39 4.1+0.5 0.052
Cortisol 40 24.4+46 43 23.616.1 0.519
Potassium 38 4.1+0.5 41 4.2+0.4 0.553
Sodium 34 1358+34 25 137.745.1 0.082
Relaxin-2 33 624.9+336.1 33 436.91£429.7 0.001

Deep layer of PFM
1-sec phasic (Flicks) 49 86.3x8.6 52 84.9+10.4 0.452
10-sec hold 55 88.4+8.4 54 91.3+5.9 0.039
60-sec endurance 38 102.5+36.2 51 91.7+26.3 0.108

Superficial layer of PFM

1-sec phasic (Flicks) 41  86.6x7.7 54 86.9+9.3 0.868
10-sec hold 41 83.0+24.8 54 86.6+£19.1 0.424
60-sec endurance 37 86.4+295 48 98.2+46.5 0.183

n: sample; BMI: body mass index; kg: kilograms; m2: meter?; mg: milligram; dL: deciliter; OGTT: oral
glucose tolerance test; h: hour; sec: second; PFM: pelvic floor muscle. The independent-samples t-test
were performed. without Triad (Non-Triad), and with Triad (Triad).; p < 0.05 indicates significant
difference. Significant p-values of the Mann-Whitney U test and chi-square test. Median (minimum-
maximum); n(%); ICIQ-SF: International Consultation on Incontinence Questionnaire-Short Form; ISI:
Incontinence Severity Index; QoL: quality of life; Non-GDM-C: non-Gestational diabetes mellitus
continent group; Non-GDM-PSUI: non-Gestational diabetes mellitus incontinent group; GDM-C:
Gestational diabetes mellitus continent group; GDM-PSUI: Gestational diabetes mellitus incontinent

group.

Discussion

This study assessed myopathy based on the results of PFM bidigital palpation
of the pelvic floor muscles, EMG patterns of the MAP and biochemical variables of

pregnant women with and without the G-Triad. Using a well-established protocol for
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pelvic floor assessment, we reproduced a similar sequence of PFM contractions
requested in clinical consultations, commonly used to identify motor strategy during

brief and sustained PFM tasks.

Our results were similar to prior studies that related pre-gestational and
gestational BMI increases to the diagnosis of GDM and with PS-UI, that is, the
pregnant woman who already has a BMI value changed to a higher one, or who
increases the BMI during pregnancy. In our study both variables are classified as
obesity, in the G-Triad according to the IOM (27) women positive for the G-Triad are
more likely to develop GDM or PS-UI(28-30). Liang et al. demonstrated the
association between pregnant women with increased BMI, ADG and PS-UI (31).

Results relating to glycemic levels were higher in the G-Triad group, consisting
of pregnant women diagnosed with GDM, and are in agreement with prior studies. For
the diagnosis, we used OGTT indicated by the ADA and the World Health Organization
(32,33), in addition to harmful effects caused by it (34,35).

Obese pregnant women with GDM are at greater risk of hypertension, pre-
eclampsia, labor disorders, cesarean operations, premature births (28), muscle
alterations and PFM dysfunctions (6,14,36,37).

In our analysis of sustained and fast PFM strength, our study indicated lower
values in the G-Triad, consisting of pregnant women classified with scores from 0 to 2
through bidigital palpation (16). Compromised PFM integrity may predispose women
to PFMD such as PS-UIl and postpartum urinary incontinence, which has a substantial
social and economic burden, besides being associated with higher public health costs.
(38). Prudencio et al. indicated a lower PFM recruitment during rest-activity and
contraction maintenance in the GDM group, consistent with our results from the G-

Triad (14). The functionality of the PFM, sustaining and fast contractions are important,
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as these muscles participate in stability posture, maintenance of intra-abdominal
pressure and mechanical support of the pelvic organs (39). Women with GDM also
have a higher prevalence of Ul. However, the exact pathophysiological mechanism is
still uncertain. This may be related to weight gain, obesity and any conditions that
increase bladder pressure and urethral mobility. Additionally, hyperglycemia can cause
polyuria and detrusor instability, further increasing the risk of PS-UI (40,41).

We also observed that the G-Triad had greater activation of the deep PFM during
the protocol of 5 contractions lasting 10 seconds and 10 seconds of rest (24). A
possible explanation for this result is that during the contraction the pregnant woman
activates accessory muscles which occur for a longer time that is captured by the
electromyographic signal.

Our biochemical findings demonstrate lower concentrations of relaxin-2 in G-
Triad pregnant women. Hormonal balance is extremely important, especially in
pregnant women. The change in relaxin-2 is commonly associated with Ul (42).
Relaxin is an antifibrotic hormone whose action promotes the degradation of collagen,
and remodels metalloproteinases, gelatinases, collagenases and matrix alpha-smooth
muscle. In addition it decreases gene expression of collagen | and Il and interactions
between collagen fibrils leading to increased slippage in collagen fibrils and length of
the ligament (43). According to Prudencio et al. the combination of higher glucose
levels and PS-Ul lead to lower relaxin-2 concentrations, results similar to ours (15).

Unexpectedly, a difference in the G-Triad group resulting in an increased
calcium level was observed. Earlier studies demonstrated that in pregnant GDM
women, serum calcium levels were significantly lower compared to healthy pregnant
women. Calcium is directly related to the inflammatory process, oxidative stress, bone

formation, placental formation, newborn weight, cesarean operation rate, macrosomia,
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and has a fundamental role in the occurrence of muscle contraction t (44—47). Calcium
binds to tropomyosin, allowing actin and myosin to slide, causing a shortening of these
filaments that characterize the contraction (48,49). Our hypothesis for this increase of
calcium in the G-Triad group is that it is not being well regulated in pregnant women
so that it can develop the necessary function to promote intramuscular muscle
contraction. It remains in greater amounts circulating in the body, resulting in
decreased muscle activation and lower muscle strength, characterizing myopathy. It
would be interesting for further studies to more deeply analyze intramuscular calcium.
To our knowledge there is no study in the literature that evaluated and analyzed all
these variables in women with GDM, PS-UIl and PFMi (G-Triad) compared to a control
group (G-non-Triad) of normoglycemic pregnant women, without PS-Ul, whose PFM
strength was equal to or greater than three during evaluation by bidigital palpation.
We acknowledge some limitations in our study. It would have been valuable, in
addition to measurement of vaginal pressure and EMG, to assess changes in force-
generating capacity to have more reliable estimates of maximal voluntary contractions
(50). In addition, we also did not consider fatigue measurements, mainly because as
shown by others there are variations in standardized protocols to assess PFM fatigue
(51). The employment of intravaginal high-density surface electromyography would
also have been beneficial to measure the number of motor unit action potentials by the
decomposed signal (52). Finally, the use of vaginal probes with suction, designed to
minimize movement artifacts and ensure optimal electrode alignment with the muscle

fiber direction, is likely to enhance the technical quality of the EMG recordings.

Conclusion

The pre-gestational and gestational BMI, glycemic levels, calcium concentration
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and sustained 10 second contractions in the EMG are elevated, while the strength PFM
in fast and endurance contractions and relaxin-2 concentrations are reduced, in

women positive for GDM, PS-Ul, PFMi.

Research Implication

To our knowledge there have been no prior studies that evaluated and analyzed
differences between a triad composed of GDM, PS-Ul and PFMi (G-Triad) and a
control group (G-non-Triad) of normoglycemic pregnant women, without PS-UIl, whose
PFM strength was equal to or greater than three during a bidigital palpation evaluation.
Additional studies are necessary to further investigate this association and its short
and long term impact on pregnant women. This will lead to improved preventive and

therapeutic strategies in this population.



52

REFERENCES

1.

2.

10.

11.

12.

13.

14.

ADA. Classification and Diagnosis of Diabetes: Standards of Medical Care in
Diabetes—2020. Diabetes Care. 2020 Jan;43(Supplement 1):S14-31.

Sartordo Filho ClI, Pinheiro FA, Prudencio CB, Nunes SK, Takano L, Enriquez EMA, et
al. Impact of gestational diabetes on pelvic floor: A prospective cohort study with
three-dimensional ultrasound during two-time points in pregnancy. Neurourol Urodyn.
2020 Nov;39(8):2329-37.

Barbosa AMP, Adriano Dias GM, Calderon IMP, Witkin S, Rudgel MVC. Urinary
incontinence and vaginal squeeze pressure two years post-cesarean delivery in
primiparous women with previous gestational diabetes mellitus. Clinics [Internet]. 2011
[cited 2021 Jan 16];66(8):1341-5. Available from:
/pmc/articles/PMC3161209/?report=abstract

Prudencio CB, Rudge MVC, Pinheiro FA, Sartordo Filho CI, Nunes SK, Pedroni CR, et
al. Negative impact of gestational diabetes mellitus on progress of pelvic floor muscle
electromyography activity: Cohort study. Palatnik A, editor. PLoS One [Internet]. 2019
Nov 7 [cited 2021 Jan 15];14(11):e0223261. Available from:
https://dx.plos.org/10.1371/journal.pone.0223261

Betschart C, Kim J, Miller JM, Ashton-Miller JA, DeLancey JOL. Comparison of
muscle fiber directions between different levator ani muscle subdivisions: In vivo MRI
measurements in women. Int Urogynecol J Pelvic Floor Dysfunct. 2014
Sep;25(9):1263-8.

Rudge MVC, Barbosa AMP, Sobrevia L, Gelaleti RB, Hallur RLS, Marcondes JPC, et
al. Altered maternal metabolism during mild gestational hyperglycemia as a predictor
of adverse perinatal outcomes: A comprehensive analysis [Internet]. Vol. 1866,
Biochimica et Biophysica Acta - Molecular Basis of Disease. Elsevier B.V.; 2020 [cited
2021 Jan 16]. Available from: https://pubmed.ncbi.nim.nih.gov/31152867/

Pascon T, Barbosa AMP, Cordeiro RCL, Bussaneli DG, Prudencio CB, Nunes SK, et
al. Prenatal exposure to gestational diabetes mellitus increases developmental defects
in the enamel of offspring. PLoS One [Internet]. 2019 Feb 1 [cited 2021 Jan 15];14(2).
Available from: https://pubmed.ncbi.nim.nih.gov/30811464/

Guyton A, Hall J. Fisiologia médica [Internet]. Vol. 37, Internal medicine (Tokyo,
Japan). 2006. 1151 p. Available from: http://www.ncbi.nlm.nih.gov/pubmed/9550589
Vesentini G, Barbosa AMP, Damasceno DC, Marini G, Piculo F, Matheus SMM, et al.
Alterations in the structural characteristics of rectus abdominis muscles caused by
diabetes and pregnancy: A comparative study of the rat model and women. PLoS One
[Internet]. 2020 Apr 1 [cited 2021 Jan 16];15(4). Available from:
/pmc/articles/PMC7122752/?report=abstract

Raman P, Shepherd E, Dowswell T, Middleton P, Crowther CA. Different methods and
settings for glucose monitoring for gestational diabetes during pregnancy [Internet].
Vol. 2017, Cochrane Database of Systematic Reviews. John Wiley and Sons Ltd;
2017 [cited 2021 Jan 16]. Available from: /pmc/articles/PMC6485695/?report=abstract
Alegre P. Universidade Federal Do Rio Grande Do Sul Faculdade De Medicina
Programa De Pés-Graduacdo Em Medicina: Ciéncias Médicas Dieta Para Reducao
De Peso E Circunferéncia Da Cintura Versus Dieta Com Restrigdo De Alimentos
Irritativos Vesicais No Tratamento Da Incontinéncia Urinaria Nidia Daiane Lino.
Dissertacdo de Mestrado. 2011.

Hvidman L, Hvidman L, Foldspang A, Mommsen S, Bugge Nielsen J. Correlates of
urinary incontinence in pregnancy. Int Urogynecol J [Internet]. 2002 [cited 2021 Jan
16];13(5):278-83. Available from: https://pubmed.ncbi.nim.nih.gov/12355285/

Krhut J, Gartner M, Mokris J, Horcicka L, Svabik K, Zachoval R, et al. Effect of severity
of urinary incontinence on quality of life in women. Neurourol Urodyn [Internet]. 2018
Aug 1 [cited 2021 Jan 16];37(6):1925-30. Available from:
https://pubmed.ncbi.nim.nih.gov/29603780/

Prudencio CB, Rudge MVC, Pinheiro FA, Sartoréo Filho CI, Nunes SK, Pedroni CR, et



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

53

al. Negative impact of gestational diabetes mellitus on progress of pelvic floor muscle
electromyography activity: Cohort study. PLoS One [Internet]. 2019 Nov 1 [cited 2021
Jan 15];14(11). Available from: https://repositorio.unesp.br/handle/11449/199622
Prudencio CB, Nunes SK, Pinheiro FA, Filho CIS, Anténio FI, de Aquino Nava GT, et
al. Relaxin-2 during pregnancy according to glycemia, continence status, and pelvic
floor muscle function. Int Urogynecol J. 2022;33(11):3203-11.

Laycock J, Jerwood D. Pelvic floor muscle assessment: The PERFECT scheme.
Physiotherapy. 2001;87(12):631-42.

Association AD. Standards of Medical Care in Diabetes. Diabetes Care [Internet].
2019 [cited 2021 Jan 15];42(supplement 1):1-204. Available from:
https://www.diabetes.org.br/profissionais/images/pdf/Diretriz-2019-ADA. pdf

Pereira VS, e Santos JYC, Correia GN, Driusso P. Traducao e validagéo para a lingua
portuguesa de um questionario para avaliagdo da gravidade da incontinéncia urinaria.
Rev Bras Ginecol e Obstet [Internet]. 2011 Apr [cited 2021 Jan 16];33(4):182-7.
Available from: http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0100-
72032011000400006&Ing=en&nrm=iso&ting=pt

Nunes Tamanini JT, Dambros M, D’Ancona CAL, Rodrigues Palma PC, Rodrigues
Netto N. Validation of the “International Consultation on Incontinence Questionnaire -
Short Form” (ICIQ-SF) for Portuguese. Rev Saude Publica [Internet]. 2004 [cited 2021
Jan 16];38(3):438—44. Available from: www.fsp.usp.br/rsp

Friedman S, Blomquist JL, Nugent JM, McDermott KC, Mufioz A, Handa VL. Pelvic
muscle strength after childbirth. Obstet Gynecol. 2012 Nov;120(5):1021-8.
Henderson JW, Wang S, Egger MJ, Masters M, Nygaard |I. Can women correctly
contract their pelvic floor muscles without formal instruction? Female Pelvic Med
Reconstr Surg. 2013;19(1):8-12.

Oliveira DCS de, Rezende PAM dos SL de, Silva MR da, Lizardo FB, Sousa G da C,
Santos LA dos, et al. Analise eletromiografica de masculos do membro inferior em
exercicios proprioceptivos realizados com olhos abertos e fechados TT -
Electromyographic analysis of lower limb muscles in proprioceptive exercises
performed with eyes open and closed. Rev Bras Med do Esporte [Internet].
2012;18(4):261-6. Available from:
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1517-
86922012000400009&lang=pt%0Ahttp://www.scielo.br/pdf/rbme/vi8n4d/en_v18n4a09.
pdf%0Ahttp://www.scielo.br/pdf/rome/v18n4/v18n4a09.pdf

Merletti R, Rau G, Disselhorst-Klug C, Stegeman DF HG. Recommendations for
sensor locations on individual muscles [Internet]. 2014. Available from:
http://www.seniam.org/

Glazer HI. Glazer Intrapelvic SEM:G Assessment for the Diagnosis & Treatment of
Post Radical Prostatectomy Urinary Incontinence. Surf Electromyogr. 2000;

Hacad CR, Glazer HI, Zambon JPC, Burti JS, Almeida FG. Is There Any Change in
Pelvic Floor Electromyography During the First 6 Months After Radical Retropubic
Prostatectomy? Appl Psychophysiol Biofeedback [Internet]. 2015 Mar 1 [cited 2021
Jan 17];40(1):9-15. Available from: https://pubmed.ncbi.nim.nih.gov/25735504/
Marshall P, Murphy B. The validity and reliability of surface EMG to assess the
neuromuscular response of the abdominal muscles to rapid limb movement. J
Electromyogr Kinesiol. 2003;13(5):477-89.

Rasmussen KM Y AL. Institute of Medicine (US) and National Research Council (US)
Committee to Reexamine IOM Pregnancy Weight Guidelines. Weight Gain During
Pregnancy: Reexamining the Guidelines. Natl Acad Press. 2009;(PMID: 20669500).
Dalfra’ MG, Burlina S, Lapolla A. Weight gain during pregnancy: A narrative review on
the recent evidences. Diabetes Res Clin Pract. 2022 Jun 1;188.

Hung T-H, Hsieh ang. The Effects of Implementing the International Association of
Diabetes and Pregnancy Study Groups Criteria for Diagnosing Gestational Diabetes
on Maternal and Neonatal Outcomes. 2015;



30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

54

Lin YH, Chang SD, Hsieh WC, Chang YL, Chueh HY, Chao AS, et al. Persistent
stress urinary incontinence during pregnancy and one year after delivery; its
prevalence, risk factors and impact on quality of life in Taiwanese women: An
observational cohort study. Taiwan J Obstet Gynecol. 2018 Jun 1;57(3):340-5.

Liang CC, Chao M, Chang SD, Chiu SYH. Impact of prepregnancy body mass index
on pregnancy outcomes, incidence of urinary incontinence and quality of life during
pregnancy - An observational cohort study. Biomed J. 2020 Dec 1;43(6):476—83.
Association AD. 2. Classification and Diagnosis of Diabetes: Standards of Medical
Care in Diabetes—2021. Diabetes Care [Internet]. 2021 Jan 1 [cited 2023 May
7];44(Supplement_1):S15-33. Available from:
https://diabetesjournals.org/care/article/44/Supplement_1/S15/30859/2-Classification-
and-Diagnosis-of-Diabetes

OPAS. Rastreamento e diagnéstico de diabetes mellitus gestacional no Brasil. Soc
Bras Diabetes [Internet]. 2017;1(11):1-36. Available from:
http://www.diabetes.org.br/profissionais/images/pdf/diabetes-gestacional-relatorio.pdf
Bhattacharya S, Nagendra L, Krishnamurthy A, Lakhani OJ, Kapoor N, Kalra B, et al.
Early Gestational Diabetes Mellitus: Diagnostic Strategies and Clinical Implications.
Med Sci (Basel, Switzerland). 2021;9(4).

Sert UY, Ozgu-Erdinc AS. Gestational Diabetes Mellitus Screening and Diagnosis.
Adv Exp Med Biol [Internet]. 2021 [cited 2023 May 7];1307:231-55. Available from:
https://link.springer.com/chapter/10.1007/5584 2020 512

Vesentini G, Barbosa AMP, Floriano JF, Felisbino SL, Costa SMB, Piculo F, et al.
Deleterious effects of gestational diabetes mellitus on the characteristics of the rectus
abdominis muscle associated with pregnhancy-specific urinary incontinence. Diabetes
Res Clin Pract. 2020 Aug 1;166.

Piculo F, Marini G, Barbosa AMP, Damasceno DC, Matheus SMM, Felisbino SL, et al.
Urethral striated muscle and extracellular matrix morphological characteristics among
mildly diabetic pregnant rats: Translational approach. Int Urogynecol J [Internet]. 2014
Sep 17 [cited 2021 Jan 16];25(3):403—-15. Available from:
https://link.springer.com/article/10.1007/s00192-013-2218-4

Piculo F, Marini G, Vesentini G, Morceli G, Damasceno DC, Sobrevia L, et al.
Pregnancy-specific urinary incontinence in women with gestational hyperglycaemia
worsens the occurrence and severity of urinary incontinence and quality of life over the
first year post partum. Eur J Obstet Gynecol Reprod Biol [Internet]. 2020 Sep 1 [cited
2023 Apr 30];252:336—43. Available from:
http://www.ejog.org/article/S0301211520304036/fulltext

Haylen BT, Maher CF, Barber MD, Camargo S, Dandolu V, Digesu A, et al. Erratum
to: An International Urogynecological Association (IUGA) / International Continence
Society (ICS) joint report on the terminology for female pelvic organ prolapse (POP).
Int Urogynecol J [Internet]. 2016 Apr 1 [cited 2023 May 7];27(4):655—-84. Available
from: https://link.springer.com/article/10.1007/s00192-016-3003-y

Izaias C, Filho S, Mércia A, Barbosa P, De Mattos I, Calderon P, et al. Assessment of
Pelvic Floor Disorders due to the Gestational Diabetes Mellitus Using Three-
Dimensional Ultrasonography: A Narrative Review Avaliacdo das desordens do
assoalho pélvico decorrentes do diabetes gestacional usando a ultrassonografia
tridimensional: Uma reviséo narrativa. Rev Bras Ginecol Obs [Internet]. 2022 [cited
2023 May 7];44(12):1134-40. Available from:
https://creativecommons.org/licenses/by/4.0/

Kim C, McEwen LN, Sarma A V., Piette JD, Herman WH. Stress Urinary Incontinence
in Women with a History of Gestational Diabetes Mellitus. J Women’s Heal [Internet].
2008 Jun 1 [cited 2023 May 7];17(5):783. Available from: /pmc/articles/PMC2942747/
Kristiansson P, Samuelsson E, Von Schoultz B, Svardsudd K. Reproductive hormones
and stress urinary incontinence in pregnancy. Acta Obstet Gynecol Scand.
2001;80(12):1125-30.



43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

55

Ellen C, Travis A, Laurie W, Frances F S, Sandra J S. Optimal Paradigms for
Measuring Peak Serum Relaxin in Eumenorrheic, Active Females. Reprod Med Int.
2018 Dec 31;1(2).

Jamilian M, Mirhosseini N, Eslahi M, Bahmani F, Shokrpour M, Chamani M, et al. The
effects of magnesium-zinc-calcium-vitamin D co-supplementation on biomarkers of
inflammation, oxidative stress and pregnancy outcomes in gestational diabetes. [cited
2023 May 9]; Available from: https://doi.org/10.1186/s12884-019-2258-y
Papadopoulou A, Gole E, Moutafi A, Sfikas C, Oehrl W, Samiotaki M, et al. Calcium
sensing receptor in pregnancies complicated by gestational diabetes mellitus.
Placenta. 2014 Aug 1;35(8):632-8.

Gunasegaran P, Tahmina S, Daniel M, Nanda SK. Role of vitamin D-calcium
supplementation on metabolic profile and oxidative stress in gestational diabetes
mellitus: A randomized controlled trial. J Obstet Gynaecol Res [Internet]. 2021 Mar 1
[cited 2023 May 9];47(3):1016—22. Available from:
https://onlinelibrary.wiley.com/doi/full/10.1111/jog.14629

Varshney S, Adela R, Kachhawa G, Dada R, Kulshreshtha V, Kumari R, et al.
Disrupted placental vitamin D metabolism and calcium signaling in gestational
diabetes and pre-eclampsia patients. Endocrine [Internet]. 2022 Apr 1 [cited 2023 May
9];80(1):191-200. Available from: https://link.springer.com/article/10.1007/s12020-
022-03272-9

Hall JE GAG& H. Fundamentos de Fisiologia. 13th ed. Rio de Janeiro; 2017.

Hall JE HMG& H. Tratado de Fisiologia Médica. 14th ed. Rio de Janeiro: Grupo GEN;
2017.

Madill SJ, Harvey MA, McLean L. Women with stress urinary incontinence
demonstrate motor control differences during coughing. J Electromyogr Kinesiol.
2010;20(5):804-12.

Teng M, Kervinio F, Moutounaick M, Miget G, Charlanes A, Chesnel C, et al. Review
of pelvic and perineal neuromuscular fatigue: Evaluation and impact on therapeutic
strategies. Ann Phys Rehabil Med. 2018 Sep 1,;61(5):345-51.

Merletti R, Holobar A, Farina D. Analysis of motor units with high-density surface
electromyography. J Electromyogr Kinesiol. 2008 Dec 1;18(6):879-90.



Secao 5
Perspectivas
Académicas e Cientificas




57

A experiéncia de ingressar no Mestrado foi essencial para a profissional que
almejo ser. Adquiri muito conhecimento, novas experiéncias e parcerias que me
estimularam a seguir em busca dos meus objetivos me dedicando a aumentar a
qualidade de vida das mulheres. Tenho intencdo de continuar me aperfeicoando e
colaborar para publicacdes futuras junto ao Diamater Study Group. Pretendo iniciar
carreira como docente para que possa transmitir esse conhecimento adiante, além de
trabalhar com atendimentos as mulheres com queixas de disfuncdes pélvicas. Desejo
contribuir continuamente para area de Fisioterapia em saude da mulher como
pesquisadora.

Sinto-me honrada em continuar a fazer parte do Diamater Study Group!
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Pesquisadores Nacionais Pesquisadores Associados

Profa. Emérita Marilza Vieira Cunha Rudge PhD Raghavendra Hallur Lakshmana Shetty
Profa. Titular Iracema de Mattos Paranhos Calderon PhD David Rafael Abreu Reyes

Profa. Dra. Angélica Mérica Pascon Barbosa
Profa. Dra. Fatima Pereira de Souza

Prof. Titular Carlos Frederico de Oliveira Graeff
Prof. Titular Manoel Jo&o Batista Castello Girdo
Profa. Dra. Claudia Garcia Magalhdes

Prof. Dr. Roberto Antonio de Araujo Costa
Profa. Adjunto Silvana Andréa Molina Lima
Profa. Dra. Meline Rossetto Kron Rodrigues
Prof. Adjunto Sérgio Luis Felishino

Prof. Dr. Walnei Fernandes Barbosa

Profa. Dra. Grasiela Bossolan

Prof. Dr. José Eduardo Corrente

Prof. Dr. Hélio Rubens de Carvalho Nunes
Prof. Dr. Joelcio Francisco Abbade

Profa. Dra Patricia de Souza Rossignoli

Profa. Dra. Cristiane Rodrigues Pedroni

Prof. Titular Alvaro Nagib Atallah
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Ms. Caroline Baldini Prudencio

Ms. Fabiane Affonso Pinheiro

Ms. Carlos Izaias Sartordo Filho

Ms. Sofia Beatriz Carolina Vega Quiroz
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Ms. Bruna Bologna Catinelli

Ms. Fabiana Vieira Duarte de Souza Reis
Ms. Rafael Guilen de Oliveira

Ms. Sarah Maria Barneze Costa
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Anexo 1 — Participacdo em eventos internacionais

Certificate of Attendance

15 Feoruery 2022

T Witwom [t May Concsm

Ccertificate of Attendance

This is to certify thet Luane Favare lamuncde, S5c Faulo Stz University, Brazil attended the ‘Disbetes and Obesity
ilPr:Eul:T. mmmmmﬂmmm.mhimmmmﬂm

=  Dbesityinflammasome as & Fisk for Developing Gestational Diabetes — 27 April 2021

®  Placenial F ian in i [ ﬂ'ld'l:l:lf_':i.lll—l'l-hhllm

L] nmmd]-amnwm—anmn

Yours faithtully

N
Dor Cthesrirse Hall
mu".ll:nfl':rz_m:s l::_nmm'lln:

The Fhymiodogical Socety, UK

E
tmﬁmmﬂm
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Anexo 2 — Concessao Bolsa Treinamento Técnico

Processo

Identificacdo do Processo

MOmers do Processo 2021/08817-3 - BOO - Trelnamento Téonioa
Situacao Encerrado
Grupo de Financlamenta Balsa no Pals

Balsas Concedigas como Itens Orcamentarios em Ausdlios / BOO -

Linha de Fements Treinamento Técnico - Fluxo Continwa

Beneficidria Luana Favaro lamundo
Responsavel Angélica Mércla Fasoon Barboss
Data Inicio 01708/ 20X1
Duracio 9 més|es)
Instituicdo de Pesquisa/Empresa  Faculdade de Mecicna de Batucatu/FHE/UNESP
Departamente ginecalogia e chstetricla
Data de Abertura 2072021
Processo Vinculado
Linha de
Ndamero E b Beneficidric  Responsavel Titulo
Cocrte da triace gestacional hiperglicemia,
Fra de incontinénca wrindria e perfil dindco, malecular
2016/01743- ]=ut|ura . ManizaVieira Mariza Vieira  @mico da miopatia hiperglicBmica na precicio de
5 T!qua'l'IT:u Cunha Rudge  Cunha Rudge incontinénca e disfuncio muscular & pesquisa
translacional com blodevice para regensracio
rmuscular em rakas.
Resumo

Infroducia: O grupo de pesouisa “Mabetes & Gravidez - Cinico & Expenimental® da Faculdace o Medicina de
Botucatu-Unesp, investiga cesde 2006, a fisiopatalogia de diabete gestaconal (OHG] & da hiperglicemia
gestacional leve (HEEL) e suas relaghes com as disfunglies musculares do assoalha péivico (DMAF) e Incontinéncia
urindria {IU] em estudos dinicas e experimentais. Spds analise critica no grupo 2 com parceiros nacknals
internacianaks dos resultados ohbtidos, werificaram-se grances lacunas que precisam ser preenchidas com estudos
pré-clinioos & dinioos mais complesos. Obpetivas: Analisar a inflséncia da associacio entre hiperglicemia
gestacional (HEGE) consideranca DME & HEL, “IU especifica da gestagao® ("IUEG® ) & perfil (marfokdgics., funcianal,
bioquimico, mobsoular & dmico) da “méapatia hiperglicémica gestacional® (*MHG") co mdscula reta abcominal
[MRA] & misculas co assoalho pévico (MAPS); analisar a triade HEGE, "IVEE" & perfil da "MHG, a incicéncla de [U
E-12 meses pds-parta (PF] e perfil morfoldgica, funcional = bioguimica, dentro das quatra coortes canstituidas
pela combinacio entre HGE & "IUEE"; avaliar a efeitn co biodevics oe I3tex de seringueira com células-tranco:
messnquimais na regenersda do mdsculo uretral & 0o MRA apis cesdrea em ratas prenhes com ciabete
maderada na perfil morfolfgica, microvasoulan, moleoular & &mico; & determinar a evicéncia dentifica, par mea
da revisdo sistematica, da efetividade dos exercidos sabre 3 DMAP e “IUEG" em gestantes com HG. Materiak &
Métocas: Ma estude clinica, as participantes serio selecionadas entre janeira 2016 & dezembna de 2019 no
Czntro o= Investigacas oo Diabets Perinatal da FME UNESF, no Ambulatdric de Gestacio de Risco do Hospital
Materna Infantil da FAMEMA 2 no Hospital Regianal de Assis. O total ce participantss s=rd de 160 cansicerando as
guatro coortes cue serdo constitulgas. Serd realizaca andlise do perdil bioguimico, obtido pelas andlises
sanguineas dos nivels de OCL7, Relaving, Ca, PTH, caldtonina, viamina O, glicose & insulna; nos MAFs, serao
realizacas a Avallagio Funcional oo #ssaalha pélvico [AFA), Elstramiografia { EMiE) & Uitrassonografia (US], nos
MRA serdo realzados EMG e US, no momento da cessirea a contratilidade ex vivo abtica pelo Midgrafo, e os perfis
marfalfgice: (uitrsestrutura das fibras musculares e da matriz extracelular), malecular (Expressdo Gnlca e
Frofeica das fibras musculares & da matriz estracelular), & Omico (transcriptdmica, protefmica & metabaldmical.
Fara o estudo experimental, s=rac wtilizacas ratas Wistar prenbes, divicidas em grupos (n=20 caca) nic
diabfticas e diabéticas, que serdo submetidas 3 instalacio do biodevice de bomembrana de |dtex revestica os
células-fronca mesencuimais, implantados na muesculstura sstriada wretral & MRA. O estuco de Bevisda
Sistemdtica seguird a5 nonmas e serd registado na Colaboracéo Cochrane. Na andlise estatistica com o software
SPES wZL.0, as relaghes serio considermdas estatisticamente significativas de p < 0,05. Resultados esperacas:
Caractzrizar a *MHE"; que a triade proposta seja preditora de [U & DMAP §-12 meses PP; definir marcsdones para
diagndstico & em futuras terapias; evidencar a primeira linha de Intervencic preventiva cu reabdlitadora para as
disfuncies musculares & “IUEG"; gue a “IUEG" na HGE seja considerada & Incuida coma um problema de sadde
plhlica & como intercorréncia dinica, passando a representar wma nowva ferramenta na cefinic®a do impacta
materna de longa grazo; que o blacevios seja conskderado para regensracio da musculatura em futuros estucas
dinicas; e cue asta aborcagem translacicnal proposta trard esta pesculsa para a fronteira do canhecimento na
drea o= Sadde ca Mulher, uma wez que estio sendo aplicacas metodalogias o andlise inéditas na dnea que se
complementam na abardagem de problematica de interesse medicofsoclal.
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Anexo 3- Concessao Bolsa CAPES

Ministério da Educacio - MEC
Fundacio Coordenacio de Aperfeicoamento de Pessoal de Nivel Superior - CAPES
Setor Bancirio Norte, Quadra 2, Bloco L, Lote 06
CEP 70.040-031 - Brasilia, DF

CAPES

DECLARAGAOD

Atesto, para os devidos fins, gue o{a) Sr(a). LUANA FAVARO IAMUNDO, CPF n® 424.455.178-69, discente do curso

Tocoginecelogia (3300406407TPZ) na n i de M Universidade/Instituto  UNIVERSIDADE ESTADUAL
PAULISTA JULIO DE MESQUITA FILHO ( BOTUCATU ), esta vinculado(a) ao Programa de Demanda Social (DS) desde Maio
de 2022 bendo da C a0 de Aperfeig de Pessoal de Nivel Superior (CAPES), CNPJ 00.889.834/0001-08, uma

bolsa de estudo no pais, a qual consiste de mensalidades conforme extrato de pagamentos disponivel no detalhe do processo do
beneficio, com término previsto para Maio de 2023.

As bolsas do DS s&o isentas de imposto de renda de acordo com a legislagio vigente (Lei n® 9.250, de 26 de dezembro de 1995,
art. 26; Decreto n® 3.000, de 26 de margo de 1999 - Regulamento do Imposto sobre a Renda (RIR/1999), art. 39, inciso VII;
Instrugio Normativa SRF n © 15, de 2001, art. § ° inciso XVIl), ndo caracterizando vinculo p icio e ndo «
recolhimento de contribuicio previdenciaria.

Este documento tem validade de 30 dias da sua data de geragdo.

EBrasllia, 5 de Janeiro de 2023
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Anexo 4 - Artigos publicados

Prevalence and factors
associated with pelvic
floor dysfunction in

university women: a
cross-sectional study
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Abstract

Intreduction and hypathesis To investigate relaxin-2 concentration comparing gestational diabetes mellitus (GDM) and
non-GIDM patients during pregnancy according to urinary incontinence (Ul and pelvic function status.

Methods This is a cross-sectional study evaluating 282 pregnant women from 24 weeks of gestation. The participants wene
divided into two groups, non-GDM and GDM, according to American Diabetes Association's diabetes mellitus gestational
threshald. [n addition, according to subanalysis, both groups were subdivided according to the presence of pregnancy-specific
urinary incontinence: non-GDM continent. non- GD'M incontinent, GDM continent, and GD'M incontinent. Al participants
filled in guestionnaires on clinical, obstetric. and urinary continence status (International Consultation on Incontinence
Questionnaine-Short Form, ICK)-SF, and Incontinence Severity Index, 151), followed by pelvic floor muscle evaluation by
the PERFECT scheme in which strength, endurance . and piamater $tudy Group

Results Serum relaxin-2 concentrations were significantlycaidersn IMP, Scuza FP, Berghmans B, de Sle &, Thabane L, Jungin ger 2,
tinence in both non-GIDM and GDM patients, but GIDM shrast 670, Magaihles &6, Sosta RA, Lima SAM, Kron-flod rigues MR, Felsbing
groups according to pelvic Aloor muscle strength showed 9. Barbosa W, Campos FJ. Bossolan G, Comente JE, Nunes HRC Abbade J.
had significantly lower levels than those who wer non Gro##moll F3. Fedronl CR. Alalloh AN. DI Befo ZIKJ. Uchon 34, Hungara MA,

Mareco EA, Sakalem ME, Marinne N, Halur LER, Reyes DRA, Aves FOE,
‘was much lower in GDM incontinent pregnant women wi Ex £yes ORA
Marcondes JPC , Quiroz 33CV, Pascon T, Catinell BB, Rels FYDS, Diveln RE,

Conclusions Lower relaxin-2 conceniration was ussoclut%“ ez 2. ErriuEz EMA, TaRSND L CaTAM, Mm“m“
but the combination of GDM, pre gnancy- Specific UFIMATY |oaramo e, sacomin u, Awamidis 5E, Siva AJS, Oriand M5 Sag 20,
levels of relaxin- 2 compared to the other three groups.  Bassm HCM, Mela JUF, Takemato MLE, Menezes MO, CaiteirSo TD, Sanios M.,
Lesrenga K3, Marsstica de 34 J, Sanse I, Rasmussen LT, Garcia GA, Fascon
Keywords Gestational diabetes - Ohstetrics - Pelvic fioor -C. Bussanel DG, Nogueirs VKG, Rudge CVT, Picuo F, Prata GM, Barbasa VP,
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Keywords G iz an smp public health problem and has been azsociazed with the davelop-
Heorezer ment of pregnancy-1pecific urinary 5 The i it relased to hypergiveemia, and inflammatory
Insnshomadulaion and hormonal petterns, which favor functional alterations in different organs and svitems. Several genes aszo-
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Anexo 5 - 1Sl e ICIQ-SF

Vact fol seleconats irscpar do Projeto Divmater, (reckanos de 59 4l e reporder e
omater  @ETONT0 & fo v foit Aminele 3 opCAS de 2C0rd0 COM @ S50 EWENENGE 40 Ml devoNa o

(@] Vocé foi selecionada para participar do Projeto Diamater, precisamos de sua ajuda para responder este
Qicmater questiondrio e no verso da folha. Assinale a opcdo de acordo com a sua experiéncia. Ao final devolva o
e questiondrio para nossa equipe, se necessitar de ajuda é s6 nos informar.

Nome: Data: / /. Telefone:

‘Muitas mulheres e gestantes se gueixam gue escapa urina sem querer e molham um pouco a calcinha ou
chegam a molhar até mesmo a roupa."”

HRSUO o

a vocé perde urina?:
(1) Sim _ (2) N&o (1) Nunca (2) Uma vez por semana ou menos
Ja aconteceu de vocé perder urina, sem querer, quando (3) Duas ou trés vezes por semana (4) Uma vez ao dia (5) Diversas
espirrou, tossiu ou fez esforgo? vezes ao dia (6) O tempo todo
(1) Sim__ (2) Nao Gostariamos de saber a quantidade de urina que vocé pensa
Ja aconteceu de vocé perder urina, sem querer, quando teve que perde:
muita vontade de urinar e ndo consequiu chegar ao banheiro? (1) Nenhuma  (2) Uma pequena quantidade
(1) Sim__ (2) Nao (3) Uma moderada quantidade  (4) Uma grande quantidade
Se respondeu SIM para uma ou mais perguntas acima responda as Em geral, quanto que perder urina interfere em sua vida
erguntas abaixo diaria?: Entre 0 (ndo interfere) e 10 (interfere muito)
T R | e Anotar valor de 0-10:
Com qual frequéncia vocé apresenta perda de urina?: Quando vocé perde urina? (Assii todas as al que
(1) Menos de uma vez ao més se aplicam a vocé)
(2} Algumas vezes ao més (1) Nunca
(3) Algumas vezes na semana (2) Perco antes de chegar ao banheiro
(4) Todos os dias e/ou noites (3) Perco quando tusso ou espirro
Qual quantidade de urina vocé perde cada vez?: (4) Perco quando estou domindo
(1) Gotas (5) Perco quando estou fazendo atividades fisicas
(2) Pequeno jato (6) Perco quando terminei de urinar e estou me vestindo
(3) Muita quantidade (7) Perco sem razéo obvia

(8) Perco o tempo todo
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Cunha Rudge' Crientando: Carlos Izalas Sartorde Filhed Mivel: Doulorada);

Subprojeto 3: Coorte prospeciiva da Fiada hip =, al, I a
Linana especificos 0a gestagio & mstungdo mustular do assoalho paivico, avalada

funcional, como preditona da Inconinnela urinara e disfungdo
musclar 5-18 MEsas 3pos 0 parto (Oflentasor Marllza Wisra Cunha Rudge/
Crlentando: Fablane Affonso Pinhelrod Mived: Doutorado]

Sunprojeto 41 MIvels o2 micronuTientes & 03 expressio 02 seUs recepiorss em
mulneres com dabetes melltus gestacional e Incontinéncla winara especiflca da

[Crientador: Maniza Vielra Cunha Ruadge’ Onentando: Sarah Mana Eameze
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Conselno do Programa de Pos-graduagio em Tocognecsogia
Faculdade de Medicing ge Botucatu - Unesp

Prezados Senhoras,

Declaramos que a [ X ) dissertacio de mestrado /(| tese de doutorado intiulada
“Associagip de varidvels bloquimicas e funcionals com a friade Diabetes Melltus
‘Gestaclonal, miopatia do assoalho pelico & Incontnéncla urinara especifiica da
gestago” de autora dofa) Mscents Luana Favaro lamundo & subprojeto 8o projein
Inftulago “Estugo de coore prospecivec nova irade gestacional (hiperglcemia,
Inconiingnela urinaria & peri elinico, malecutar @ Omico da miopaila Mperglicemica) na
predicio de F Pesquisa 3 1al com b para regeneragdo
muscular em raias com dlabeies que fol submelido e aprovadopelo | x JCER/{ )
CEUA, confofme parecer anexo.

DeCciaramas que no subprojeto ndo houve ateraghes oe procedimentos operacionals ou
metodoetgicos daqueiss constantss no prOjEts onginal @ que ofa) discents integra 3
=quipe do projetn.
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