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Pinheiro, F. A. Ultrassonografia tridimensional da funcionalidade dos musculos
do assoalho pélvico em gestantes com diabete melito gestacional 2017. 57f.
Dissertacao (Mestrado) — Faculdade de Medicina de Botucatu, Universidade

Estadual Paulista, Botucatu, Brasil.

Objetivo: Investigar o efeito do diabetes mellitus gestacional (DMG) na funcdo do
musculo do assoalho pélvico (MAP) durante a gravidez pelo ultrassom tridimensional
(3D) transperineal. Método: Foram avaliadas 38 mulheres com DMG e 45
normoglicémicas (NG) entre 24-30 e 36-40 semanas de gestacdo. A funcionalidade
dos MAP foi determinada pela contracdo e distenséo. Os resultados da contracao
foram descritos como "contratilidade" e da distensdo como "distensibilidade”. Para
analisar a funcionalidade dos MAP de forma ampla determinamos o "indice de
Mobilidade". As imagens foram adquiridas pelo ultrassom 3D transperineal, em
repouso, na contragdo dos MAP e em manobra de Valsalva. A contratilidade e a
distensibilidade dos MAP foram demonstradas por valores absolutos e indices de
funcionalidade. Os indices foram determinados pela diferenca das dimensfes do
hiato do elevador (HE) entre a contragdo e 0 repouso e, entre a distensédo e o
repouso. O Indice de Mobilidade foi determinado pelo intervalo entre a distenséo e a
contragcdo. Resultados: Os dados demogréficos foram homogéneos. O grupo DMG
apresentou diferencas na contratilidade, distensibilidade e mobilidade para a maioria
das dimensdes em relacao ao grupo NG, entre 24-30 e 36-40 semanas de gestacao.
O progresso da distenséo ao longo da gestacdo no grupo GDM demonstrou menor
distensibilidade muscular do diametro anteroposterior do HE (HEap) (P = 0,000) e da
area do HE (HEarea) (P = 0,000), caracterizando um musculo rigido. O progresso
entre 24-30 e 36-40 semanas de gestacdo, mostrou aumento no grupo NG do
diametro transverso do HE (HEt) (P = 0,046) e da HEarea (P = 0,000) no indice de
Distensibilidade; e aumento do HEap (P = 0,032), do HEt (P= 0,048) e da HEarea (P
= 0,000) no Iindice de Mobilidade. Em contraste, o grupo DMG mostrou diminuic&o
no indice de Contratilidade, indice de Distensibilidade e indice de Mobilidade da
HEéarea (P = 0,000; P= 0,000 e P= 0,000, respectivamente). Conclusdo: O DMG
diminuiu a fungcdo do MAP na contratilidade, distensibilidade e mobilidade na 24-30
semanas de gestacao e 36-40 semanas de gestacdo e no progresso da gestacéo
avaliado pelo ultrassom 3D transperineal. Palavras-Chaves: assoalho pélvico,

contracdo muscular, diabetes gestacional, gravidez, manobra de Valsalva.



Abstract
Pinheiro, F. A. Three-dimensional ultrasound of the functionality of pelvic floor
muscles in pregnant women with gestational diabetes mellitus 2017. 57f. Thesis

(Master) - Sdo Paulo State University (Unesp), Medical School, Botucatu, Brazil.

Objective: To investigate the effect of gestational diabetes mellitus (GDM) on pelvic
floor muscle (PFM) contractility and distensibility at two-time points of pregnancy by
transperineal three-dimensional (3D) ultrasound. Methods: 38 GDM and 45
normoglycemic (NG) pregnant women were assessed at 24-30 and 36-40 weeks of
gestation. PFM function was performed by contraction and distension. The
functionality indexes results were described on contraction as “contractility” and on
distention as “distensibility”. To analyze the PFM function widely, a “Mobility Index”
was developed. The images acquired using 3D transperineal ultrasound (3D) were
taken at rest, during PFM contraction and on Valsalva maneuver. The contractility
and distensibility of the PFM were demonstrated by absolute values and function
indexes that were determined by the difference between LH dimensions during
contraction or distension and those at rest. Mobility Index was performed by the
interval between distension and contraction. Results: Demographic data were
homogeneous. The GDM group at 24-30 and 36-40 weeks of gestation showed
differences in the contractility, distensibility and mobility for most all dimensions
compared to NG. The distension progress of the GDM group demonstrated less
muscle distensibility in anteroposterior diameter (LHap) (P=.000) and in LH area
(LHarea) (P=.000). The gestation progress from 24-30 to 36-40 weeks of gestation,
showed in the NG group increase on transverse diameter (LHrl) (P=.046) and on
LHarea (P=.000) Distensibility Indexes; and increase on LHap (P=.032), LHrl
(P=.048) and LHarea (P=.000) Mobility Indexes. In contrast, the GDM group showed
decrease on LHarea Contractility Index, Distensibility Index and Mobility Index
(P=.000; P=.000 and P=.000, respectively). Conclusion: GDM decreased PFM
function in the contractility, distensibility, and mobility at 24-30 and 36-40 weeks of
gestation and on gestational progress by 3D ultrasound. Keys Words: diabetes
gestational, muscle contraction, pelvic floor, pregnancy, ultrasound, Valsalva

maneuver.
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Grupo de Pesquisa



O Grupo de Pesquisa “Diabetes e Gravidez: Clinico e Experimental”,
liderado por Rudge, junto ao Programa de PoOs-Graduacdo em Ginecologia,
Obstetricia e Mastologia da Faculdade de Medicina de Botucatu-UNESP, realiza
diferentes investigacfes relacionadas a gravidez complicada pelo diabete desde
1980.

Rudge, em sua tese de livre-docéncia em 1984, deu inicio a investigacdes
relacionadas com Hiperglicemia Gestacional Leve, direcionando o grupo aos estudos
relacionados com diferentes niveis glicémicos, gestacéo e suas alteracdes.

O estudo relacionado a associacdo entre disfuncdo muscular do assoalho
pélvico (DMAP) e aumento da ocorréncia da incontinéncia urinaria em mulheres com
DMG evidenciada por Barbosa em sua tese de doutorado em 2006 foi o inicio da
linha de pesquisa “Incontinéncia Urinaria e diabete na Gestagdo”. A elevada
ocorréncia de incontinéncia urinaria especifica da gestacao (‘IUEG”) no grupo com
DMG foi de 50,8% vs. 31,6% no grupo Normoglicémico (NG) e dois anos ap0s parto
cesérea. A Incontinéncia Urinaria (IU) no grupo com DMG foi de 44,8% vs. 31,6% no
grupo NG. A analise multivariada demonstrou que o DMG foi fator de risco
independente (OR 2,26 IC 95%: 1,116-4.579) e aumentou significativamente a
ocorréncia de “IUEG”. A IUEG foi fator de risco para ocorréncia de IU dois anos apés
parto cesarea e o DMG foi fator de risco para DMAP dois anos ap0s parto cesarea
(OR 20.416; 95% CI: 3.5i48-117.479).1 Estes resultados evidenciaram intrinseca
relacdo entre DMG, “IUEG”, e IU e DMAP dois anos apds parto cesarea, relagao,
entretanto, ainda bem escassa na literatura.

Sendo assim, a partir desse achado clinico, decidiu-se pela pesquisa
translacional, etapa “bedside to bench”, em que o grupo de pesquisa testou
hipéteses sobre o0s mecanismos fisiopatologicos do bindmio hiperglicemia
gestacional e Incontinéncia Urindia usando ratas prenhes com diabete moderado e
grave.

O estudo translacional inicial ocorreu na dissertacdo de Mestrado de Marini
(FAPESP n°. 2008/00989-4), 2010, e Piculo (FAPESP n° 2010/13303-3), 2013,
demonstrando que no musculo uretral de ratas prenhes com diabete moderado e
grave, houve alteragcbes musculares estruturais caracterizadas por: adelgacamento,
atrofia, desorganizacdo e rompimento de fibras, associado a perda da localizacao
anatdmica normal das fibras rapidas e lentas e diminuicdo na proporcéo de fibras
rapidas na uretra. JA no Doutorado, Marini (FAPESP n°2010/10740-3) e Rudge



(Auxilio Pesquisa FAPESP n°.2010/11703-4) analisaram em ratas prenhes com
diabete grave o musculo estriado uretral em conjunto com a Matriz Extracelular
(MEC). Os resultados mostraram plasticidade das fibras musculares rapidas e
lentas, desorganizacdo das fibras musculares, aumento de tecido conjuntivo e
coldgeno entre as fibras musculares estriadas, aumento de vasos, acumulo de
mitocondrias, gotas de lipidios e granulos de glicogénio, indicando assim MEC mais
rigida e consequente dificuldade de fechamento uretral.?® Toda essa etapa foi
analisada em parceria importante com a Case Western Reserve University (CWRU)
em Cleveland Ohio-USA.

O grupo de pesquisa, em seguimento ao conhecimento da DMAP, deparou-
se com dificuldade ética para verificar clinicamente nos musculos do assoalho
pélvico os achados da pesquisa experimental. Sendo assim, Vesentini no seu
Mestrado (FAPESP n° 2012/25053-7), 2015, investigou e realizou andlise do
musculo reto abdominal de ratas prenhes com diabete grave e moderado, uma vez
gue a literatura evidencia participacéo ativa dos musculos abdominais no mecanismo
de continéncia urinaria, e confirmando desta forma a miopatia diabética. Assim, a
etapa “bedside to bench” da pesquisa translacional realizada e as teses,
dissertacBes e artigos publicados consolidaram a miopatia diabética como a base
fisiopatolégica da DMAP e “IUEG” no DMG.

O grupo em tomada de decisdo conjunta e respaldada nos achados
experimentais resolveu que as pesquisas translacionais deveriam se voltar
novamente para a mulher. Esta etapa “bench to bedside” nossos pesquisadores
investigam, atualmente, biomarcadores da DMG, miopatia diabética e IUEG nos
aspectos morfoldgicos, clinicos, metabdlicos, genéticos, imunolégicos, moleculares e
funcionais.

Atualmente nessa etapa, Piculo (doutorado 2017-FAPESP) avalia a
interacdo entre hiperglicemia gestacional, IUEG e CCL7 concentragdo sérica e
progressado durante a gravidez e poés-parto na IU ao longo do tempo. Vesentini
(doutorado 2019-FAPESP 2014/26852-6) avalia a composi¢cdo muscular e conectiva
do mdasculo reto abdominal em gestantes com DMG. A analise morfologica por
Sartordo (mestrado 2107) estuda as alteragcbes das dimensdes do elevador do hiato
urogenital do musculo do assoalho pélvico em gestantes com DMG por meio da

ultrassonografia tridimensional. Na andlise funcional, Baldini (mestrado 21017- Bolsa



Capes) utiliza a eletromiografia para elucidar a atividade elétrica dos musculos do
assoalho pélvico em gestantes com DMG.

No contexto funcional a presente dissertacdo de mestrado se insere a fim
de colaborar na elucidacdo dos achados anteriormente descritos sobre a alteracao
muscular do assoalho pélvico e a consequente incontinéncia urinaria gestacional
significativamente mais incidente na mulher com DMG.

Este estudo investiga o efeito do DMG na funcdo dos musculos do
assoalho pélvico, ou seja, considerando a contracao voluntaria e a distenséo obtida
pela Manobra de Valsalva, por meio da ultrassonografia tridimensional transperineal.

O ultrassom tridimensional estéd estabelecido como técnica confiavel para
visualizar o assoalho pélvico, para analise da anatomia, funcéo e indices biométricos
do hiato do musculo pubovisceral.4 E claramente mais conveniente clinicamente,
acessivel, e pode ser usado com seguranc¢a durante toda a gravidez.*

N&o foram identificados estudos longitudinais com ultrassom tridimensional
para avaliar a funcdo dos MAP de mulheres com DMG, caracterizando este trabalho
como inédito. A hipotese é que o DMG afeta a funcdo dos MAP, obtida durante a
contragdo voluntaria maxima e durante a manobra de Valsalva, analisada pelo
ultrassom transperineal tridimensional. O objetivo deste estudo foi investigar o efeito
do DMG sobre a fungdo dos MAP em contratilidade e distensibilidade, avaliada pela
ultrassonografia, considerando as medidas das dimensfes do hiato do musculo
pubovisceral.

Em 2015 iniciei no grupo de pesquisa como aluna especial e considero que
foi essencial para o inicio da minha jornada académica. Fazer parte de um grupo de
estudos com tantos anseios em relacdo a pesquisa, abriu meus horizontes para um
mundo novo. Em 2016 iniciei oficialmente a pds-graduacao e ter a oportunidade de
finalizar esse estudo em um ano foi um processo de muitos desafios, porém de
extrema gratificacdo. Sinto que este € apenas o inicio de uma longa caminhada, mas
ja me sinto realizada pelos frutos alcancados e por todo o crescimento pessoal e
profissional .

Ao longo do desenvolvimento do projeto participei de eventos cientificos de
aperfeicoamento na area de ultrassonografia tridimensional do assoalho pélvico,
com destaque para o “Workshop on Pelvic Floor Muscle US 3D” (Anexo 1),
ministrado pela Profa. Baerbel Junginger, na Faculdade de Medicina de Botucatu e

também tive a oportunidade de apresentar trabalhos relativos a dissertacdo no



Congresso Internacional de Fisioterapia em Pelveperineologia, em Salvador - BA,
sendo que um desses trabalhos recebeu premiagcdo como melhor péster. (Anexo 2)
(Anexo 3)

O parecer consubstanciado do Comité de Etica em Pesquisa referente a
esta dissertacdo esta apresentado no Anexo 4, assim como o0 Termo de
Consentimento Livre no Anexo 5.

Esta dissertacao esta dividida em 2 sec¢des a seguir:

Secao 1: Cronologia do grupo de pesquisa
Secao 2: Artigo “Effect of Gestational Diabetes Mellitus on Pelvic Floor Muscle

Function: Three-Dimensional Ultrasound”.
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Précis
Gestational diabetes mellitus decreases pelvic floor muscle function in contractility,

distensibility, and mobility during pregnancy using transperineal three-dimensional

ultrasound.
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Valsalva maneuver.



ABSTRACT

OBJECTIVE: To investigate the effect of gestational diabetes mellitus (GDM) on pelvic floor
muscle (PFM) contractility and distensibility at two-time points of pregnancy by transperineal
three-dimensional (3D) ultrasound.

METHODS: 38 GDM and 45 normoglycemic (NG) pregnant women were assessed at 24-30
and 36-40 weeks of gestation. PFM function was performed by contraction and distension.
The functionality indexes results were described on contraction as ‘“contractility” and on
distention as “distensibility”. To analyze the PFM function widely, a “Mobility Index” was
developed. The images acquired using 3D transperineal ultrasound (3D) were taken at rest,
during PFM contraction and on Valsalva maneuver. The contractility and distensibility of the
PFM were demonstrated by absolute values and function indexes that were determined by the
difference between LH dimensions during contraction or distension and those at rest. Mobility
Index was performed by the interval between distension and contraction.

RESULTS: Demographic data were homogeneous. The GDM group at 24-30 and 36-40
weeks of gestation showed differences in the contractility, distensibility and mobility for most
all dimensions compared to NG. The distension progress of the GDM group demonstrated less
muscle distensibility in anteroposterior diameter (LHap) (P=.000) and in LH area (LHarea)
(P=.000). The gestation progress from 24-30 to 36-40 weeks of gestation, showed in the NG
group increase on transverse diameter (LHrl) (P=.046) and LHarea (P=.000) on Distensibility
Indexes; and increase on LHap (P=.032), LHrl (P=.048) and LHarea (P=.000) Mobility
Indexes. In contrast, the GDM group showed decrease on LHarea Contractility Index,
Distensibility Index and Mobility Index (P=.000; P=.000 and P=.000, respectively).
CONCLUSION: GDM decreased PFM function in the contractility, distensibility, and
mobility at 24-30 and 36-40 weeks of gestation and on gestational progress by 3D ultrasound.



INTRODUCTION

The interaction between pregnancy, gestational diabetes mellitus (GDM) and long-term
maternal outcome has been confirmed since the 1970s in clinical articles.! Research studies
found an association between GDM and pelvic floor muscle (PFM) dysfunction with decrease
vaginal pressure 2 years after Cesarean-section.? Translational studies, either long-term mild
or short-term severe hyperglycemia, showed detrimental impacts on urethral pregnant rats

muscle denoting a connection between glycemic levels and PFM structure.*

The function of the pelvic floor structure is to support the pelvic organs in resting state. The
PFM function is performed by contraction and distension adjusted for the resting state.>®
Pelvic floor contraction is important to close the urethra, the anus and the vagina in order to
prevent involuntary loss of urine or rectal contents.”®® PFM distension is one of the most
basic approaches for determining the biomechanical properties® necessary during the second

stage of labor, and to allow passage of the fetal head.'*?

Transperineal three-dimension (3D) ultrasound has been considered of great value as an
image exam and established as technique to visualize PFM integrity in terms of anatomy,
morphology, biometry, and function of pubovisceral muscle (PVM).131415 |t is accessible,

safely used throughout pregnancy, and a practical alternative for PFM evaluation.®

A few studies have reported anatomical changes in levator hiatal dimensions by 3D
transperineal ultrasound through gestation,*>!’ but to date, there is a lack of longitudinal
studies monitoring the changes in contractility and distensibility of PFM . In addition, these
studies did not investigate the influence of maternal hyperglycemic environment on changes

of PFM function just before the GDM diagnosis and throughout gestation.

We hypothesized that 3D ultrasound LH measurements should detect significant differences
in PFM function in GDM women as compared to normoglycemic women. The aim of this
study was to investigate the impact of GDM on pelvic floor muscle function in contractility
and distensibility at two -time points of pregnancy by 3D ultrasound.



MATERIALS AND METHODS

This prospective cohort study was performed at the Perinatal Diabetes Research Center of
Botucatu Medical School /UNESP/Sao Paulo, Brazil, from March 2015 to August 2016.The
Institutional Ethical Committee approved the study (Protocol Number 1.716.895). The
procedures used in the study were in accordance with the guidelines of the Helsinki
Declaration on human experimentation and all pregnant women were invited to participate
and were informed that they could terminate the follow-up at any time. Written informed

consent was obtained from all subjects.

The inclusion criteria were pregnant women in their first or second pregnancy with previous
elective Cesarean-section,  18-40 years of age, singleton pregnancy and GDM or
normoglycemia diagnosis.'® The exclusion criteria were previous Diabetes Mellitus (type 1 or
Il or overt diabetes), multiple pregnancy, previous history of labor during the first pregnancy
and/or previous vaginal delivery, prolapse or antiincontinence surgery, PFM training before or
during pregnancy, connective tissue diseases, neurological disorders, fail to perform
appropriately the sequence and correct mode of PFM contraction and Valsalva maneuver, and

inability to perform a maximal Valsalva maneuver for cardiac or pulmonary disease.

The sample size calculation was performed using results from a pilot study in which 35
pregnant women normoglycemic and 35 women with GDM were required to detect a 5%
change in levator hiatal area (LHarea) with a two sided a of 0.05 and a power of 80%. We
included 44 GDM women (GDM group) and 60 normoglycemic pregnant women (NG group)
at 24-30 weeks of gestation to preserve the power, taking into account the possibility of

women dropout.

Demographic data including age, body mass index at 24-30 weeks of gestation (calculated as
weight[kg]/ height?[m]), maternal weight gain at 36-40 weeks of gestation, gestational age at
the first and second examination, parity, fasting, 1- and 2- hour glucose results following 75

g GTT in the second trimester were collected. 18

Transperineal 3D ultrasound was performed at two-time points , between 24-30 weeks of
gestation and 36-40 weeks of gestation, in the supine lithotomy position after voiding, using
the GE Voluson “I” system with RAB 2-6RS(2-6 MHz) curved array 3D transducer (GE



Healthcare, Zipf, Austria). The field of view angle was set to its maximum of 70° in the
sagittal plane and 85° in the coronal plane.!®® Imaging data sets were taken at rest, during
maximal voluntary PFM contraction and during maximal Valsalva maneuver by a trained and
experient investigator (CISF) in transperineal 3D ultrasound and differentiated by colors. The

images at rest were acquired only as a basal measure to calculate the function index variables.

Prior to the ultrasound exam, all participants were instructed and encouraged by a single
experient and trained investigator physiotherapist (FAP) on how to perform appropriately the
sequence and correct mode of PFM contraction and Valsalva maneuver. The technique of
PFM contraction was given using this brief 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”.2° A PFM contraction was considered correct by observing the
best cranial shift of the PVM 2122 and when the investigator felt inward pressure or upward
traction on the examining finger in the vagina.?®> Accessory contraction of the abdominal,
adductor and gluteal muscles;? hip movements and expulsion movements was discouraged

and rectified.?® The same evaluation sequence was performed for all patients.

To obtain PVM distension the Valsalva maneuver was performed. The participants were
encouraged to do a forced expiration and to push as during delivery? for at least 6 seconds.?
Correct Valsalva maneuver was confirmed with a caudodorsal displacement of the PVM.%
Participants were instructed to keep their PFM relaxed while the examiner acquired three
consecutive images at rest. PFM contraction and Valsalva maneuver were required to be done
for three times and the volume with the best rest, contraction and distension were chosen for

analysis.?

The ultrasonographic images were stored offline by anonymous code numbers. Analysis of
the LH dimensions were carried out using 4D View — version 14 Ext 3 (GE Healthcare)
software program and all data sets were analyzed in random order, which was blinded to all
participant data. All measurements of the LH dimensions were determined in the axial plane
of minimal hiatal dimensions, identified in the mid-sagittal image as the minimal distance
between the inferior margin of symphysis pubis and the anorectal junction, using render
mode. Volume rendering is a technique used to display a two-dimensional projection of a 3D
structure.'*?” The anteroposterior diameter of the LH (LHap) was expressed in cm, the

transverse diameter of the LH from right to left (LHrl) in cm and the area of the LH (LHarea)



in cm?.

The LHap was defined as the minimum distance in an anteroposterior direction and measured
from the inferior border of the symphysis pubis to the posterior margin of the PVM. The LHrl
was measured at the widest part from the internal border of PVM, perpendicular to
anteroposterior diameter. The LHarea was measured as the internal area bordered by the
PVM, pubic symphysis and the inferior pubic ramus.'® The delivery time, mode and

management from all participants was not affected by the study.

Ultrasound volumes for 10 women were randomly selected and reviewed by a second
investigator (BJ). BJ performed the measurements blinded done by CISF. Interobserver
reliability was calculated for the analysis of ultrasonographic images by the two investigators

and had a good accordance.

The measures of all LH dimensions, during contraction and distension, were determined by
absolute values and indexes, and compared between GDM and NG group in each time point
of gestation and during the gestation progress. Absolute value was considered as the real
measure of each dimension, being possible a quantitative analysis and the index was
determined by the difference between absolute value during contraction or distension and at
rest. The formula used to calculate Contractility Index was determined by the subtraction of
the absolute value during contraction from the absolute value at rest (Cl = Cap — Rab) and the
calculation of Distensibility Index was by the subtraction of the absolute value during
distension from the absolute value at rest (DI = Dap — Rab). The results of contraction were
described as “contractility” and of distension as “distensibility”.? The more negative the
Contraction Index, more PFM contractility, and the more positive the Distension Index, more
PFM distensibility.

In this study to wide analyze the PFM functionality, we established a new index named
“Mobility Index” calculated by the range from the absolute value of the PFM distension to the
PFM contraction. The formula used to calculate Mobility Index was obtained by the
subtraction of the absolute value during distension from the absolute value during contraction

(MI = Dap — Can). The higher the Mobility Index, the greater the range of mobility.

Statistical analysis was performed using SPSS v21.0 (IBM, Armonk, NY, USA). The sample



for this paper was restricted to women who completed the two-time points follow-up period.
Demographic data and ultrasound measurements were reported as median, minimum and
maximum or percentages to categorical variables. Non-normally distributed variables were
analyzed using non-parametric tests: Chi-Square to compare the qualitative demographic
data; Mann—Whitney U test to compare the demographic data, the variables between groups at
two-time points and the progress between groups. Wilcoxon was applied to match pairs
signed rank test to compare the progress between two-time points in each group. P < 0.05 was

considered to be statistically significant.

RESULTS

A total of 110 pregnant women were included for eligibility in the study, provided written
informed consent to participate and completed baseline assessments at 24-30 weeks of
gestation. A total of 83 participants were included in the final analysis, 38 in GDM group and
45 in NG group. The flowchart diagram (Figure 1) illustrates the number of pregnant women

examined in each group and the reasons for nonparticipation.

Among the demographic, clinical and anthropometric details, the only significant difference
was the blood glucose levels on oral glucose tolerance test, as expected (Table 1).

Table 2 shows LH dimensions during contraction and during distension at 24-30 weeks of
gestation and 36-40 weeks of gestation and on gestation progress between GDM and NG
groups. At 24-30 weeks of gestation, the GDM group showed significantly increase of LHap
and LHarea on pelvic floor contraction. The increase of LHarea was most pronounced during
distension in GDM group. At 36-40 weeks of gestation GDM women showed a persistent
significant increase in LHarea on pelvic floor contraction and all LH dimensions were
significantly decreased compared to NG group during distension. On gestation progress, the

GDM group demonstrated persistent significant decrease of LHap and LHarea on distension.

Table 3 shows PFM Contractility, Distensibility and Mobility Indexes of LH dimensions at
24-30 weeks of gestation and 36-40 weeks of gestation between GDM and NG groups. At 24-
30 weeks of gestation, in GDM group, the Contractility, Distensibility and Mobility Indexes
showed no significant differences in all LH dimensions. At 36-40 weeks of gestation, LHarea

Contractility Index had increase and LHap, LHrl, LHarea Distensibility and Mobility Indexes



had significant decrease.

The gestation progress of all LH dimensions in each group were presented in Table 4. From
24-30 to 36-40 weeks of gestation, the NG group presented a significant increase of LHap
Mobility Index, and a significant increase of LHrl and LHarea Distensibility and Mobility
Indexes. GDM group showed increase on LHarea Contractility Index and decrease on LHarea

Distensibility and Mobility Indexes.

DISCUSSION

In this study, we used transperineal 3D ultrasound to describe the effect of GDM on LH
dimensions, either in the absolute values or in the Contractility, Distensibility and Mobility

Indexes during PFM contraction and distension.

A new and interesting finding of our study is that GDM had negative impact on PFM with
decrease in contractility, distensibility and mobility. Analysis of our results showed a weak
muscle at 24-30 weeks of gestation, demonstrated by a larger LHap and LHarea during
contraction, meaning a less muscle contractility. The increase of these dimensions during

contraction is inversely proportional to contractile function capacity of the muscle.

A soft muscle was identified at 24-30 weeks of gestation, showed by a larger LHarea on
distension and although this distension has been considered a physiological adaptation in

pregnancy, in GDM group it was deeper.

At 36-40 weeks of gestation we found a smaller LHap, LHrl and LHarea during distension,
Distensibility and Mobility Indexes, characterizing a stiff muscle with less muscle
distensibility and mobility. As the pregnancy advance, the PFM in GDM became stiffer as
shown by the smaller LHap and LHarea during distension, smaller LHarea Distensibility and
Mobility Index and smaller LHap and LHrl Mobility Index. All of these results indicates

PFM function changes and suggests characteristics of gestational diabetic myopathy.

The PFM functional findings in GDM women are in accordance with experimental study in
diabetic rat models demonstrated changes of fast to slow fibers, with a decreased number of

fast fibers, significant increase in total collagen area, urethral fibrosis and greater numbers of



ultra-structural alterations and muscle atrophy, indicating urethral stiffness and decreased
elasticity.3*

The LHrl and LHarea Distensibility Indexes were larger on NG group on gestation progress
as well as the LHap, LHrl and LHarea Mobility Indexes. These findings confirm previous
studies®1”2° in the literature, characterizing the maternal adaptations to pregnancy* and this
is important in order to prevent birth trauma imposed by the fetal head on the second stage of

labor.3132

A prospective study with normoglycemic pregnant women found significant increases for all
LH dimensions measurements from 21 to 37 weeks of gestation, with most noted change in
LHarea during Valsalva maneuver indicating this changes as maternal adaptations to
pregnancy.l”?® Van Veelen et al observed on normoglycemic pregnancy an increase of LH
dimensions on contractility and distensibility indicating that pregnancy itself causes
permanent changes in PFM as a result of the alterations in connective tissue properties during

pregnancy. ®

This results may be explained by the physiological hormonal changes that affect anatomy;,
biochemical compositions of the solid matrix and hydration phases of PFM!! and connective
tissue, properties during pregnancy, leading to increased distensibility and functional
alterations.3! In addition, these mechanisms alter the organization, orientation and diameter of

collagen fibers affecting the viscoelastic properties of the PFM short and long-term.

A systematic search on MEDLINE (1966-2016) terms “gestational diabetes”, “muscle
contraction”, “pelvic floor”, “ultrasound”, Valsalva Maneuver” and “pregnancy” revealed no
studies as we describe in current study. To our knowledge, this is the first study that evaluated
the effect of GDM in PFM function by contractility, distensibility and mobility using

transperineal 3D ultrasound.

The strengths of our study include the prospective cohort study design from 24-30 to 36-40
weeks of gestation, unprecedented in GDM women with homogeneous groups. The examiner
blinded to analyze ultrasound data sets and images and reviewed by a second investigator. In
addition, this study has translational characteristics since the design was based on previous

studies of diabetic pregnant rats. Finally we excluded pregnant women with incomplete



ultrasound datasets from analysis.

The study had limitations as we did not take in account other potential confounders including
ethnicity, physical activities and socioeconomic background, although both groups were
recruited from urbanized communities with similar demographic characteristics. In addition,
we assessed pregnant women at 24-30 weeks of gestation as the first baseline when ideally
they should have been assessed before pregnancy, to ensure that there was no previous

interference by GDM.

The findings of this study should be investigated as possible biomarkers of urinary
incontinence gestational and postpartum of GDM pregnant women, as well as, to confirm
gestational diabetic myopathy. In another line of investigation, these findings should answer if
the less distensibility of PFM would be predictor or risk factor for the PVM avulsion at
delivery and also contribute to prolong the second stage of labor in GDM pregnant
women.*233 Postpartum follow-up of the women participants to evaluate PFM function may

clear the maternal long-term outcome of GDM women.

In conclusion, based on these results, we identified that GDM have a relevant impact on
pelvic floor function detected by 3D ultrasound , characterized by decrease in contractility,

distensibility and mobility from 24-30 to 36-40 weeks of gestation.

Taken together, the results demonstrated that GDM environmental implies in detrimental
injuries in PFM characterized by a soft and weak muscle before the repercussion of
hyperglycemia into a weaker and stiffer tissue under the influence of maternal hyperglycemia.
The present study implies that pregnancy with GDM is a factor to be taken into account when
discussing risk factor for PFM function considering contractility, distensibility and mobility.
In terms of the effectiveness of prenatal care assistance, our results could improve not only

the maternal health but also the long-term maternal outcome.
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mncluded in final analysis included in final analysis
(m=45) (n=38)

igure 1. Flowchart for cohort derivation demonstrating the number of participants who

attended and the reasons for lost to follow-up.




Table 1. Baseline Variables of the Study Population

Variable NG (n=45) GDM (n=38) P*

Previous Cesarean-section® 14 (33%) 11 (29%) .668
Age (years)* 29.00 (18.00-39.00)  28.00 (18.00-40.00) 912
BMI (kg/im?) ! 25.10 (18.00-37.20)  27.20 (17.70-37.00) .079
Gestational age! 26.90 (24.70-30.00) 26.50 (24.70-30.00) 426
Maternal weight gain (kg) 2 9.10 (0.50-24.80) 7.40 (-0.20-21.90) .187
Blood Glucose (mg/dL)* 78.00 (64.00-92.00) 85.00 (72.00-99.00) <.001
OGTT (mmol/L) - fasting* 74.00 (58.00-85.00)  85.00 (69.00-163.00) <.001
OGTT - 1h (mmol/L)* 108.00 (58.00-163.00) 160.00 (88.00-213.00) <.001
OGTT - 2h (mmol/L)* 101.00 (58.00-135.00) 144.00 (72.00-189.00) <.001

NG, normoglycemic group; GDM, gestational diabetes mellitus group; BMI, body mass

index; OGTT, oral glucose tolerance test.

L Evaluation at 24-30 weeks gestation.

2 Evaluation at 36-40 weeks gestation.

Data are the median (minimum, maximum) or n (%).

* Based on Mann-Whitney U and Chi-square test.



Table 2. Comparison of Absolute Values at 24-30 Weeks of Gestation and 36-40 Weeks of Gestation and on Gestational Progress of
Levator Hiatal (LH) Dimensions and Between Gestational Diabetes Mellitus (GDM) Group and Normoglycemic (NG) Group.

24 -30 weeks of gestation

36-40 weeks of gestation

Gestation Progress

Variable GDM (38) NG (45) p* GDM (38) NG(45) P*  GDM (38) NG (45) p*
Contraction
4.89 (3.06-7.45) 4.49(3.59-6.46) .005 4.60 (4.03-7.71) 4.67 (3.45-6.16) .62  -0.11 (-2.03- 0.13 (-0.99-
LHap (cm) 8 0.95) 1.07) .067
3.68(2.79-4.94) 3.73(2.81-4.87) .672 3.76(3.23-4.98) 3.73(2.88-4.56) .41 0.07 (-1.22-
LHrl (cm) 8 0.19 (1.13-1.44) 1.05) 294
LHarea 11.72 (7.57- 10.70 (7.34- .029 12.66 (9.57- 11.54 (8.06- .02  0.90 (-1.51- 0.72 (-2.61-
(cm?) 16.52) 15.41) 17.77) 16.99) 1 5.93) 2.77) 380
Distension
5.85(3.74-7.70) 5.43(3.38-8.11) .128 5.36(4.35-7.82) 5.85(4.45-7.43) .00 -0.49 (-2.21- 0.30 (-1.32-
LHap (cm) 0 0.92) 2.20) .000
4.19(2.70-5.82)  4.19(3.40-5.21) .672 4.07 (2.77-4.90) 4.34 (3.24-14.12) .00  0.05 (-1.46- 0.13 (-1.43-
LHrl (cm) 6 0.74) 10.07) 101
LHarea 16.83 (13.22- 15.15 (8.89- <00 14.89 (11.95- 17.21(10.61- .00 -1.91 (-5.48-
(cm?) 22.08) 21.82) 1 19.53) 22.76) 0 0.04) 1.87 (-1.11-7.10) .000

LHap, anteroposterior diameter; LHrl, transverse diameter from right to left; LHarea, levator hiatal area.
Distension was performed by Valsalva maneuver.

Data are the median (minimum, maximum).

* Based on Mann—Whitney U test.






Table 3. Comparison of Pelvic Floor Muscle Functionality by Contractility, Distensibility
and Mobility Indexes of Levator Hiatal (LH) dimensions Between Gestational Diabetes
Mellitus (GDM) and Normoglycemic (NG) Groups at 24-30 and 36-40 Weeks of

Gestation.

Variable 24 -30 weeks of gestation 36-40 weeks of gestation
GDM (38) NG (45) P*  GDM (38) NG (45) p*

Contractilit

y

Index

-0.82 (-3.01- -1.09 (-2.53- .35 -0.83 (-6.28- -1.09  (-2.70- .125

LHap (cm) 0.79) 0.53) 7 3.26) 0.38)

-0.28 (-1.01- -0.37 (-1.4-0.8) .24 -0.23 (-1.13- -0.26  (-1.21- .206
LHrl (cm) 1.47) 6 0.79) 0.85)
LHarea -2.71 (-6.65- - -2.70 (-6.63- .92 -0.90 (-15.10- -2.53 (-6.37- <.00
(cm?) 0.50) 2.95) 4 3.51) 4.08) 0
Distensibili
ty
Index

-0.03  (-1.36- -0.02 (-1.80- .68 -0.10 (-5.40-3- 026  (-1.43- .012

LHap (cm) 1.82) 1.87) 5 37) 1.71)

0.14 (-0.77-1.85) 0.13  (-0.96- .86 0.05(-4.21-1.06) 0.35  (-1.44- .007
LHrl (cm) 0.97) 7 9.91)
LHarea 2.16 (0.76-5.09) 1.89  (-5.70- .09 0.93  (-14.03- 3.37  (-3.98- <.00
(cm?) 8.46) 7 3.63) 9.65) 1
Mobility
Index

0.88 (-1.25-3.42) 0.95  (-0.48- .56 0.54 (-1.66-1.99) 1.25  (-0.21- <.00

LHap (cm) 3.16) 1 2.94) 1
0.43 (-2.24-2.16) 0.39 (-0.43- .95 0.32(-1.46-1.29) 0.60 (-0.43- .001

LHrl (cm) 1.38) 7 10.31)

LHarea 5.16 (2.34-9.60) 3.93  (-1.27- .06 1.90(-0.81-5.07) 585  (-0.39- <.00

(cm?) 11.14) 0 9.99) 1

LHap, anteroposterior diameter; LHrl, transverse diameter from right to left; LHarea, levator
hiatal area.
Contraction Index was calculated by (Cl = Cap —Rab); Distension Index by (DI = Dap —Rab) and



Mobility Index by (Ml = Dab — Cap).
Data are the median (minimum, maximum).
* Based on Mann-Whitney U test.



Table 4. Progress Comparison of Pelvic Floor Muscle Function from 24-30 Weeks of Gestation to 36-40 weeks of Gestation, by Indexes of

Levator Hiatal Dimensions (LH), in Gestational Diabetes Mellitus (GDM) Group and in Normoglycemic Group (NG).

GDM (n=38) NG (n=45)
24-30 36-40 24-30 36-40

Variable weeks of gestation  weeks of gestation  P*  weeks of gestation weeks of gestation ~ P*
Contractility Index

LHap (cm) -0.84 (-1.82-0.79) -0.83 (-1.83-3.26) .369 -1.09 (-2.53-.53) -1.00 (-2.70-0.38)  .557
LHrl (cm) -0.31 (-1.01-1.47) -0.19 (-1.13-0.79) 633 -0.37 (-1.40-0.80) -0.26 (-1.21-0.85) .848
LHarea (cm?) -2.81 (-5.42--0.50) -0.90 (-4.46-3.51) .000 -2.70 (-6.63-2.95) -2.53 (-6.37-4.08) .266
Distensibility Index

LHap (cm) 0.02 (-1.36-1.82) -0.17 (-5.40-3.37) .158 -0.02 (-1.80-1.87) 0.26 (-1.43-1.71) .250
LHrl (cm) 0.13 (-0.77-1.13) 0.04 (-4.21-1.06) .096 0.13 (-0.96-0.97) 0.35 (-1.44-9.91) .046
I Haraa (rm?) 21K N 7A-R NO\ NnN72 (1A4N2-222) NNN 1 Q0 (R 7N_Q AR\ 27 (-2 0Q_0 AR\ nnN

LHap, anteroposterior diameter; LHrl, transverse diameter from right to left; LHarea, levator hiatal area.
Contraction Index was calculated by (Cl = Can— Rab); Distension Index by (DI = Dab — Rap) and Mobility Index by (Ml = Dap — Cap).
Data are the median (minimum, maximum).

*Based on Wilcoxon test.
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participated in the "WORKSHOP ON PELVIC FLOORS MUSCLE US 3D", at Botucatu

Medical School — Unesp, between November 7 and 9, 2016. (20 hours).

Botucatu, November 9, 2016.
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| CONGRESSO

1. INTERNACIONAL
—> % ¢ DE FISIOTERAPIA EM
i‘ by - PELVIPERINEOLOGIA

X ENFISM - Il ENFISH

DECLARACAO DE APRESENTACAO DE TRABALHO

Declaro, para devidos fins, que o trabalho “ULTRASSONOGRAFIA 3D DO ASSOALHO
PELVICO DURANTE O 2° E 3° TRIMESTRE GESTACIONAL.”, foi apresentado no X
Encontro Nordestino de Fisioterapia na Saide da Mulher (Enfism), no III Encontro
Nordestino de Fisioterapia na Saide do Homem (Enfish) e no I Congresso Internacional de
Fisioterapia em Pelviperineologia (Confisp), pelos autores: Fabiane Affonso Pinheiro,
Angélica Mércia Pascon Barbosa, Carlos Izaias Sartordo Filho, Caroline Baldini Prudencio,

Sthephanie Kenickel, Tawana Pascon, Marilza Vieira Cunha Rudge.

OBS: Este trabalho ganhou em primeiro lugar na categoria de melhor pdster apresentado no

evento.

Atenciosamente,

hoerdlo

Dra. Patricia Lordélo
Presidente do Evento
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DECLARACAO DE APRESENTACAO DE TRABALHO

Declaro, para devidos fins, que o trabalho “AVALIACAO DA AREA DO HIATO DO
ELEVADOR DO ANUS POR ULTRASSONOGRAFIA TRIDIMENSIONAL EM
GESTANTES COM DIABETES GESTACIONAL.”, foi apresentado no X Encontro
Nordestino de Fisioterapia na Saiide da Mulher (Enfism), no III Encontro Nordestino de
Fisioterapia na Satide do Homem (Enfish) e no I Congresso Internacional de Fisioterapia em
Pelviperineologia (Confisp), pelos autores: Fabiane Affonso Pinheiro, Carlos Izaias Sartordo
Filho, Angélica Mércia Pascon Barbosa, Caroline Baldini Prudencio, Sthefanie Kneickel,

Tawana Pascon, Marilza Vieira Cunha Rudge.

Atenciosamente,

hoorndlo

Dra. Patricia Lordélo
Presidente do Evento
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PARECER COMSUBSTAMCIADD DO CEP
DADDS DA EMEND &

Titulo da Peaquiza: CESERVACED AL TERACAC InciusSio subprojeto )
Projeto Geral Interferéncla da hidroterapla nos misculos do assoaing pevico de
mulheres com Dlabete Mellto Gestacional Coore prospectiva com ensalo clinlco
randomizato
Subprojeto 1: Interfersncia da hidroterapla nios misculos do assoalto psivico de
gestanies com Dlabete Melio Gastaconal Ensalo Cinlco Randomizado
Zubprojeto 2: Relapio dos nivels 02 relaxing com o achado sletromiografico dos
misculos do asscaino pevico oe gestantas com Diabete Melito Gestacional
Subprofeto 3: Ukrassonografnia Tridimenslonal dos MOsculos do assoalho pélvico de

gestantes com diabete malto gestacional
Subprojetn 4: UNrassonograna Tridmensional da funcionalidade 005 MOSCUIDS do

ass0aho pelvico de gestantes com diabete melto gestacional
Peaquisador Maiza Vieks Curna Fugge

Arsa Tematca:

Versdo: 3

CAALF: 40416215.6.0000.3211

Inzfttul;ao Proponsnis: Denarameno de Gnecologla & Dbstetrica

Patrocinador Principal: FUMDACAD DE AMPARD A PESQUISA DO ESTADD DE SAC PALLD

DADDS DO PARECER

Homers do Parecer: 1.715.625

Aprasentagio do Projsto:

Tratam os auios de emenda na qual o pesguisador solicta 3 Inclusio de um Subprojeto 4 Intitulado
"ULTRASSOMOGRAFLA TRIDIMENSIONAL DA FUNCIONALIDADE D05 MUOSCULOS DO ASSOALHD
PELVICO EM GESTAMTES COM DIABETE MELITO GESTACIONAL =, ap projeto malor supia citada,
|ustificando de que 35 analises do sUbpmietn 3 comtempla a avalag®o uirassonografics do assoalho peico
SOMents &M repoUsD &, portama, &8 anallses funcionals (contragdo e

Valsalva) do assnalho pedvico, como consta no profeto malon, serd 3gora contemplada com a InciusSo do
referide subprojeto para que as analisss Wirassonografcas funconals sejam realizadas. Este subprojstn

SE73 Fresentado como dssantagdo de mesTado da pos graduanda Fablane AMonso Pinheir.

Ercdurecas:  Clhicana Subgnad | whn

Bakre: Rubilo Jufis CEP: 1A &18-070
F: &P Hunisipla: BOTUCATU
Telefone | 1apiesio s E-madl. cuowl oo b comep b
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Corfmmoile 42 Pasecar: 4 THOE0T

© TCLE 58 0 MesMmo do projeto malor por constar 35 Infomapies sobre o metads
uitzado neste subpien,

Oiojetivo da Peequlsa:

1 Cijetvo Geral:

#vallar a funcionalidads dos misculos oo 3s50alho péhvico pela uirassonografla tndmensional de gestanies
com dlabete mefto gesiacional.

2 Cijetivos aepeciicos:

Verflcar & comparar 3 medidas das dmensles do HE & 3 sspessura o EA em contracio & em manobea
e expuls3o, avaEladas pela US 30 enire @ 247 @ 25F semana & 36° & 38° semana de gestacio & No penodo
peits parto 2nire 0 4% & 57 més INragnupes 2 enire o5 grupas de mulheres com e sem DG

Hvallagao dos Riscos & Beneficlos;
Corsiam no parecer 972104

Comentarios & Consldaagtes sobre a Peaquisa

A Ircius3o do subproisdo sUpr ciado 4 constava no deineamenio do projsto makor.
Consiieragles 00 o8 Termos de apreseniagso obrigatara

Az documentacies foram endadas em conformidads com 35 normas estabelecidas peio CEP.
Recomentagies:

Mo = aplka

Conclusdes ou Pendéncias & Lista de Inadequagias:

Sugiro 3o CEP gue aprove a Incusdo do Subgproajeio 4 Intiulads: "ULTRASSONOGRAFLA
TRIIMENSIONAL DA FUNCICHNALIDADE D05 MUSCULDS DO ASSOALHD PELVICO EM GESTANTES
COM CIABETE MELITC (SESTACHONAL ™ que sard oojeln e disserzcao de mesirado da pas graduanda
Faane Affonso Pinheiro.

Consideragies Finale a critério do CEP:

Projein Geral: "interferéncla da hidroderapia nos misculos do assoalho pahico de mulhenes com Diabete
Mellio Gestadional: Coore prospectiva com ensalo dinlco randomizado™ Coordenado pela Prof™ THular
Mariiza Vigira Cunha Rurge.

Enderegn:  Chicara Bubgnall | &'n

Babte: Rlubilo Jusis CEF: {p#i8070
LF: &P Munkdpia: BOTUCATU
Tebefone:  |jgpasai s Eqmail: cacelducfPimb crasg: Ls
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‘Fubprofsto 1: "Interferéncia da hidnolerapla nos miscuics do assoalho pahico de gestantes com Diabste
Melho Geslacional: Ensalo Clinlco Randomizada™ conduzido por Ana Paula Machado de Almeida, orentada
p=2ia Prof® Thular Marliza Vieira Cunha Rudge, Coonentada p=a Prof™ Or* Angelica Memla Pascon Earbosa,
COm obfelivo academico de Tese de Doutodo.

Subprojeto T "Relacio dos nivels de relaxina com o achado elefromiografico dos musculos do ass0aino
pahvico de gestantes com Diabets Melto Gestacional”, conduzido por Caroline Baldinl Prugéncio, onentads
pela Prof Tiular Mariiza Vielra Cunha Rudge, Coorentada peia ProP Dr® Angelica Meria Pascon Barbosa,
com obiethvo acadamico de DissertacSo de Mestrado,

Subprojetn 3 “Uirassonografa Tidmensional dos MOsculos oo assoalho palvico de gestantes com dabate
melto gestacional”, conduzido por Caros Izalas Sartordo Filhe @ Gabriela Andrade Plemonto, onentada pela
Prof Tiular Marllza Vielra Cunha Rudge, Coorentada pela Prof Dr* Angélica Mércia Pascon Barboea, com

ojetivo acadamics de Disseragdo de Mesirada.

O CEP e reunido 050516, apnova 3 Inciusdo do Sunprojeto 4: Imiulado:

"Ukrassonografa tidmensional da funcionalkiade dos musculos o assoalho Péhico em gestanies com
Diabete Mellto Gestackonal”, gue sera conduzido por Fabiane Affonso Pinhelro,com 3 colaboragdo de
Gabriele Andrade Plemonte Lopes, orentada pela Prof Tiular Marlz Vieia Cunha Rudge, Coonentada
peia Prof Dr* Angeiica Mercla Pascon Barbosa, com objetivo academico de Dissertagio de Mestado.

O CEP esciarece acs pesquisadores, que deverdo, 3o 1000 o6 suDproisins esejam concluidos, s2lam

enviados de foMma saparada o respectivo "Relatoro Final de Afvidades”, via Plataforma Erasll na forma de
"Motificagio”.
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Anexo 5
TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO - TCLE
(TERMINOLOGIA OBRIGATORIA EM ATENDIMENTO A RESOLUCAO 466/12-CNS-MS)

A senhora esta sendo convidada a participar de uma pesquisa intitulada “Ultrassonografia
tridimensional da funcionalidade dos musculos do assoalho pélvico de gestantes com
diabete melito gestacional”, que pretende estudar o efeito do diabete gestacional nos
musculos do assoalho pélvico (musculos que envolvem a vagina e 0 anus) de gestantes com
Diabete Melito Gestacional. A senhora foi selecionada a participar dessa pesquisa por
apresentar caracteristicas que se adequam a este estudo.

A pesquisa consta de algumas perguntas sobre sua vida pessoal, histérico de doencas
e habitos, e de exame fisico. Os questionarios deverao ser respondidos pela senhora antes da
avaliacdo fisica e fardo parte de um estudo com demais mulheres que também responderéo
aos mesmos questionarios. A entrevista durara cerca de 15 minutos.

O exame fisico consta de avaliacdo das medidas corporais e dos musculos vaginais
pelo toque digital e ultrassonografia da regido vaginal. O exame fisico durard cerca de 40
minutos. Todos os procedimentos sédo seguros, porém sao considerados possiveis riscos do
procedimento: desconforto e dor. O procedimento tem por finalidade ajudar a esclarecer como
funcionam os musculos do assoalho pélvico de gestantes com diagnéstico de diabete melito
gestacional.

E garantida em qualquer momento do estudo a sua liberdade de retirar o
consentimento e desistir de participar do estudo, sem qualquer prejuizo a continuidade de seu
tratamento na Instituicdo, sendo a sua identidade sempre mantida em sigilo.

Vocé ndo tera despesas com exames e consultas e ndo tera compensacgdes financeiras
pela sua participacéo. Se existir qualquer despesa adicional, ela serd absorvida pelo orcamento
da pesquisa. O deslocamento para a coleta de dados sera no mesmo dia que vocé for realizar
sua consulta médica ou outros exames de rotina relacionados a gestacao, portanto, ndo trara
Onus adicional.

Em qualquer etapa do estudo, vocé terd acesso aos profissionais responséveis pela
pesquisa para esclarecimento de eventuais duvidas. A principal investigadora é Angélica Mércia
Pascon Barbosa, que pode ser encontrada na R. Rua Hygino Muzzi Filho, 737, pelo telefones
(14) 3402 1350/ (14) 99613 7050 ou por e-mail: pasconbarbosa@uol.com.br. Duavidas
adicionais poder&o ser obtidas no Comité de Etica em Pesquisa pelo do telefone: (14) 3880-
1608/1609. Vocé recebera uma cépia deste documento.

Tendo sido suficientemente esclarecida sobre a pesquisa pela explicagdo dada pelos
profissionais responsaveis e pela leitura deste documento:

Eu:
RG:

Tel:(__ ) Cel:(_) End:

Concordo voluntariamente em participar dos procedimentos de avaliacdo e intervengdo, os
quais fui devidamente esclarecida.

Data: / /

Assinatura da Participante

Pesquisadoras Responsaveis


mailto:pasconbarbosa@uol.com.br

