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RESUMO

Introducéo: A frouxiddo vaginal (FV) € definida como queixa de excesso de flacidez
vaginal. Objetivo: Identificar os fatores clinicos, diagnésticos e terapéuticos para a
FV. Métodos: Uma revisdo sistematica sobre o tratamento para a FV; uma
adaptacdo transcultural e validacdo para a lingua portuguesa do questionario
Female Sexual Distress Scale — Revised (FSDS-R); um estudo transversal avaliando
as medidas da espessura vaginal por ultrassom transvaginal (USTV) e
transabdominal (USTA); um estudo qualitativo sobre a compreensao dos significados
que as mulheres atribuem a sensacédo de FV e o seu impacto na percepcdo de si
mesmas, no relacionamento afetivo intimo e na sexualidade; um estudo transversal
realizado no Reino Unido avaliando os fatores associados a FV e a disfuncéo sexual
em uma populacdo multiétnica; um Ensaio Clinico Randomizado (ECR) e o seu
protocolo sobre o efeito da Radiofrequéncia (RF) e do Treinamento dos Muasculos do
Assoalho Pélvico (TMAP) no tratamento de mulheres com FV; e a partir do ECR,
uma andlise secundéaria dos achados ultrassonograficos das mulheres com FV
submetidas a RF e ao TMAP. Resultados: Na revisdo sistematica com 38 estudos,
nenhuma diferenca foi encontrada entre os grupos de intervencdo e controle na
funcdo sexual e na sensacédo da FV nos tratamentos a base de energia. A satisfacéo
das participantes nos tratamentos cirirgicos foi alta. Na validacdo do FSDS-R, tanto
o FSDS-R, quanto os questionarios para fungcdo sexual e sintomas vaginais
apresentaram validade discriminante entre mulheres com e sem FV e uma alta
consisténcia interna em mulheres com e sem FV. No estudo transversal e na anélise
secundéria, uma correlacdo significativa foi encontrada entre a espessura vaginal e
0s USTA e USTV em mulheres com FV. No estudo qualitativo, as 16 participantes

entrevistadas enfrentaram dificuldades para identificarem os sintomas de FV e



apontaram estratégias para lidarem com a FV. No estudo transversal no Reino
Unido, das 300 patrticipantes incluidas, 69 apresentaram FV. As participantes com
FV apresentaram piores resultados nos sintomas vaginais e na angustia sexual. Por
fim, no ECR, tanto a RF quanto o TMAP apresentaram melhoras nos sintomas de
prolapso genital e forca muscular. As medidas da vagina proximal pelo USTA
aumentaram no grupo TMAP apds 6 meses. As medidas da vagina distal pelos
USTA/USTV foram reduzidas apds 6 meses de RF. Outras medidas do ultrassom
translabial ndo apresentaram diferencas de acordo com a intervencdo e/ou analise.
O protocolo de estudo apresentou as etapas para a realizacdo do ECR. Concluséo:
A melhor compreensdo da percepcdo do sintoma de FV se faz através da escuta
atenta das pacientes. Multiparidade, idade, parto instrumental, laceracdo perineal,
estado menopausal, e o parto vaginal e cesariana foram mais frequentemente
associados as queixas de FV. A FV impacta negativamente a relagcdo da mulher com
a sua genitdlia, a sua autoestima, o seu bem-estar sexual, além de dificultar o
vinculo afetivo com a parceria. O FSDS-R mostrou-se um instrumento valioso para
avaliar a angustia sexual em mulheres com FV uma vez que estas apresentam
piores scores na avaliacdo da angustia sexual. O USTA e o USTV séo capazes de
medir a espessura da parede vaginal em mulheres com FV. Os tratamentos a base
de energias ndo se mostraram estatisticamente diferentes no reestabelecimento da
funcdo sexual e na sensacédo de FV quando comparados ao sham ou placebo na
meta-analise, no entanto, melhora significativa foi observada em um ECR em

mulheres tratadas com RF e TMAP ap6s 30 dias e seis meses de follow-up.

Palavras-chave: disfungcéo do assoalho pélvico; frouxiddo vaginal; disfuncéo sexual

feminina; sintomas vaginais; ultrassom;



ABSTRACT

Introduction: Vaginal laxity (VL) is defined as a complaint of excessive vaginal laxity.
Objective: To identify the clinical, diagnostic and therapeutic factors for VL.
Methods: A systematic review of treatment for VL; a cross-cultural adaptation and
validation for the Portuguese language of the Female Sexual Distress Scale—Revised
(FSDS-R); a cross-sectional study evaluating vaginal thickness measurements by
transvaginal (TVUS) and transabdominal (TAUS) ultrasound; a qualitative study on
understanding the meanings that women attribute to the feeling of VL and its impact
on self-perception, intimate affective relationships and sexuality; a cross-sectional
study conducted in the United Kingdom evaluating associated factors of VL and
sexual dysfunction in a multi-ethnic population; a Randomized Clinical Trial (RCT)
and its protocol on the effect of Radiofrequency (RF) and Pelvic Floor Muscle
Training (PFMT) in the treatment of women with VL; and from the RCT, a secondary
analysis of the sonographic findings of women with VL who underwent RF and
PFMT. Results: In the systematic review of 38 studies, no differences were found
between intervention and control groups in sexual function and VL sensation in
energy-based treatments. Participants' satisfaction with surgical treatments was high.
In the validation of the FSDS-R, both the FSDS-R and the questionnaires for sexual
function and vaginal symptoms showed discriminant validity between women with
and without VL and high internal consistency in women with and without VL. In the
cross-sectional study and secondary analysis, a significant correlation was found
between vaginal thickness and TAUS and TVUS in women with VL. In the qualitative
study, the 16 participants interviewed faced difficulties identifying VL symptoms and
pointed out strategies to deal with VL. In the UK cross-sectional study, of the 300

participants included, 69 had VL. Participants with VL had worse results regarding



vaginal symptoms and sexual distress. Finally, in the RCT, both RF and PFMT
showed improvements in genital prolapse symptoms and muscle strength. TAUS
measurements of the proximal vagina increased in the PFMT group after 6 months.
TAUS/TVUS measurements of the distal vagina were reduced after 6 months of RF.
Other translabial ultrasound measurements did not differ according to the intervention
and/or analysis. The study protocol presented the steps for performing the RCT.
Conclusion: A better understanding of the perception of the VL symptom is achieved
through attentive listening to the patients. Multiparity, age, instrumental delivery,
perineal laceration, menopausal status, and vaginal delivery and caesarean section
were most frequently associated with VL complaints. VL negatively impacts the
woman's relationship with her genitalia, her self-esteem, and her sexual well-being, in
addition to hindering the affective bond with the partner. The FSDS-R proved to be a
valuable instrument to assess sexual distress in women with VL, as these have
worse scores in the assessment of sexual distress. USTA and TVUS are able to
measure vaginal wall thickness in women with VL. Energy-based treatments were not
statistically different in restoring sexual function and VL sensation compared to sham
or placebo in a meta-analysis, however, significant improvement was seen in an RCT

in women treated with RF and PFMT after 30 days and six months of follow-up.

Keywords: pelvic floor dysfunction; vaginal laxity; female sexual dysfunction; vaginal

symptoms; ultrasound;
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1.INTRODUCAO

1.1. Definicédo

A frouxiddo vaginal (FV) é definida pela International Urogynecological
Association (IUGA) e pela International Continence Society (ICS) como uma
queixa de excessiva flacidez vaginal'. Mesmo n&o existindo um consenso a
respeito de uma definicdo padréo para esta condicdo clinica, tem ocorrido um
aumento na procura de tratamento para a FV, principalmente na area
relacionada a estética genital®S.

Esta condigéo é raramente discutida entre os médicos e suas pacientes,
possivelmente devido a escassez de tratamentos baseados em evidéncias®.
Por parte das mulheres, o constrangimento dificulta o didlogo sobre a FV. Na
opinido de uroginecologistas, a FV apresenta-se ainda como uma condig&o
subnotificada e com relatos de incOmodos que podem afetar a fungédo sexual e
os relacionamentos®®.

A prevaléncia de FV varia de 24% a 38% e parece estar associada a
idade jovem, partos vaginais, sintomas de prolapso e prolapso objetivo’. Outros
fatores de risco sdo macrossomia fetal, histéria de parto instrumental (forcipe),

multiparidade e alteracGes de tecidos conectivos?®.

1.2. Hipoteses sobre a Frouxiddo Vaginal

Em uma entrevista com mais de quatrocentos médicos membros da
IUGA, a maioria indicou o introito vaginal como sendo o local indicado para a
ocorréncia da flacidez vaginal e que tanto a musculatura como os tecidos eram
responsaveis por esse sintoma®.

Especula-se que a gravidez e o parto desempenham um papel na FV°.
Apesar de nao haver uma ligacdo comprovada entre FV e o parto, pesquisas
apontam que o parto vaginal pode resultar em lesdo do assoalho pélvico”®. O
trauma do assoalho pélvico e da vagina durante a gravidez e durante o parto
vaginal podem acarretar no alongamento do introito vaginal, levando a

mudang¢as permanentes na sensibilidade sexual durante o intercurso. Essas
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alteracOes resultam em importante mudanca da qualidade de vida da mulher
10,11_

Potenciais consequéncias associadas ao parto vaginal e que se
estendem além do periodo pés-parto sédo: incontinéncia urinaria, prolapso de
6rgéo pélvico (POP), dor pélvica cronica e disfuncdo sexual’>'°. Nem todas as
mulheres se adaptam as mudancas psicolégicas e fisicas do pés-parto’®. Dois
tercos das mulheres experimentaram piora significativa da funcdo sexual seis
meses apds o parto vaginal'’. Mulheres sem trauma perineal parecem
apresentar uma maior chance de retornarem as atividades sexuais em seis
semanas poés-parto em comparacdo com as mulheres com trauma perineal?®,
Além disso, a dispareunia é relatada por 41 a 67% das mulheres entre dois e
trés meses apos o partol219-21,

Tanto o parto vaginal como o trauma do musculo levantador do anus
estdo associados ao aumento do didmetro do hiato genital??>. A avulsdo do
musculo levantador do anus, principalmente se for comprovada bilateralmente,
teria algum efeito sobre a funcdo sexual feminina?®. O grau de alongamento
muscular parece variar de 25 a 250%?2*. Estudos de fisiologia muscular
mostraram que, uma lesdo substancial, macro e microscépica pode ocorrer se
a fibra muscular esquelética for esticada para mais de 1,5 vezes em relacdo a
extensdo original®®>. N&do se surpreende, portanto, que 10-35% das mulheres
apresentem lesédo traumatica do musculo puborretal na sua insercéo 6ssea?-
28 Isso resulta em um aumento do hiato de 20-30%,%° e um miusculo do
assoalho pélvico mais distensivel e menos contratil?>. Em um estudo sobre a
mudanca periparto em dimensfes hiatais, mais de 28% das primiparas foram
diagnosticadas com hiperdistensao hiatal irreversivel ou "microtraumas do
levantador" aos 4 meses pds-parto, independente de avulsdo,?’e sem
evidéncia de cura ap6s dois anos de acompanhamento®.

Outro estudo que avaliou mais de 300 mulheres com FV, foram
encontradas associacdes entre a area hiatal, o hiato genital e o corpo perineal
durante a manobra de Valsalva, sugerindo que a FV parece ser uma
manifestacdo da hiperdistensibilidade do levantador do anus e nédo da vagina’.
As medidas do hiato do levantador do anus estdo fortemente associadas ao

hiato genital e ao corpo perineal medidos pelo instrumento POP-Q e, portanto,
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ndo € de surpreender que este Ultimo parametro também estivesse fortemente
associado ao sintoma da FV’. Mulheres com flacidez vaginal podem ser
representativas de um estagio inicial no desenvolvimento de prolapso de 6rgao
pélvico, no entanto, isso ndo foi avaliado anteriormente®. Instrumentos
padronizados para consultar mulheres em relacdo a tais sintomas ainda néo
existem®.

A anatomia desempenha um papel importante na compreensdo das
diferentes estruturas envolvidas no suporte pélvico3l. A cintura pélvica é
composta por varias camadas de musculos e fascias de suporte que se
interigam e se sobrepdem, contribuindo para o suporte global e o
funcionamento normal da vagina e de suas estruturas adjacentes®?33, A histéria
e o exame fisico determinardo se a mulher € uma candidata a procedimentos
vaginais ou a uma abordagem de reconstrucédo vaginal mais complexa3*. Antes
que se possa manejar adequadamente essas mulheres, é importante entender
a complexa mecanica estrutural da faléncia posterior da parede vaginal®. A
falha da parede posterior pode envolver falha do suporte do corpo perineal e
dos musculos levantadores do anus, o que pode resultar em um hiato genital
alargado®. Os musculos levantadores fornecem uma acgdo tdnica e cefdlica
que mantém o hiato genital fechado a uma dimensao normal em resposta a
pressdo. Se os musculos levantadores estiverem enfraquecidos ou lesionados,
ou se 0s anexos fasciais da parede vaginal posterior estiverem acometidos
(compartimento posterior), ocorre a descida do corpo perineal e o hiato se
abre®s. O enfraguecimento da fascia endopélvica em compartimento anterior
poderia ser mais estudado para associar a hipermobilidade uretral e

consequente incontinéncia urinaria de esforgco com a FV36.

Os niveis séricos de estradiol na mulher em idade reprodutiva variam de
30 a 300 pg / mL, dependendo da fase do ciclo menstrual. Mulheres na pos-
menopausa tém esse nivel reduzido em mais de 90% para uma média de 6,5
pg / mL 3. Mudancas profundas ocorrem na mucosa vulvovaginal e urogenital
com a perda da estimulacdo estrogénica 28. O hipoestrogenismo também
resulta em alteracbes do tecido conectivo, mudancas na estrutura pélvica e
declinio da qualidade do colageno®. A idade e alteragdes hormonais geram

uma deterioracdo e relaxamento do tecido conectivo e das fibras colagenas,
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diminuindo o suporte dos 6rgéos pélvicos devido ao decréscimo do didmetro e
do numero de fibras musculares estriadas periuretrais e do assoalho pélvico“.
Essa fisiopatologia € importante para o entendimento de alguns tipos de
tratamento como a radiofrequéncia e treinamento dos musculos do assoalho

pélvico.

1.3. Diagnéstico

A reducdo da sensacdo vaginal durante a relacdo sexual pode estar
relacionada a danos anatémicos no corpo perineal, prolapso no estagio 1,
frouxiddo do canal vaginal ou introito, dano subjacente aos nervos e tecido
conjuntivo durante a gravidez e o parto ou, potencialmente, uma combinacao

desses fatores*!.

Até o momento, o diagnéstico da FV é baseado no auto relato das
mulheres. Uma histéria médica abrangente, um exame fisico e uma avaliacao
psicossexual sdo 0s passos iniciais para a identificacdo apropriada de

mulheres com FV42,

Somente dois instrumentos de avaliacdo da percepcdo da FV estédo
disponiveis na literatura cientifica. O questionario International Consultation on
Incontinence Questionnaire Vaginal Symptoms (ICIQ-VS)*3, desenvolvido em
2006 e validado para a lingua portuguesa em 20084, apresenta nove
perguntas sobre os sintomas vaginais. Dentre elas, a quarta pergunta (letra A)

Y 1

refere-se a percepcao de flacidez ou FV que pode ser graduada entre “um
pouco” e “muito” e ao incomodo gerado pelo sintoma (letra B). O segundo
instrumento que vem sendo usado em pesquisas clinicas para auxiliar na
identificacdo e no grau da frouxiddo é o Vaginal Laxity Questionnaire (VLQ).
Este instrumento de avaliacdo autorreferido da FV, ndo validado para a Lingua
Portuguesa do Brasil, usa uma escala de sete pontos associada as perguntas:
Como vocé avaliaria seu nivel atual de frouxidao vaginal? ou frouxidao durante
a relacdo sexual?*. Medidas objetivas para a avaliacdo da FV estdo sendo

pesquisadas?®.
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A partir de achados de um estudo retrospectivo sobre a FV estar
associada ao prolapso genital’, a quantificacdo do prolapso por meio do

sistema POP-Q, pode auxiliar no diagnostico na FV.

O exame fisico através da inspecao e do toque vaginal tem sido usado,
principalmente, como critério de inclusdo em estudos de tratamento cirargico
da FV. Séo principalmente avaliados: o hiato genital e o relaxamento das
paredes vaginais anteriores e posteriores®4’. O conhecimento da fisiopatologia
da FV se torna essencial para uma melhor compreensao desse sintoma e
consequente elaboracdo de métodos diagndsticos mais especificos para essa

queixa.

1.4. Opcdes de Tratamento para a Frouxidao Vaginal

Procedimentos cirargicos para FV com reparo posterior/perineoplastia
sdo mais comumente recomendados, todavia, 83% dos uroginecologistas
entrevistados reportaram preocupacdo potencialmente importante com casos
de dispareunia®. Nos ultimos anos houve um ndmero crescente de tipos de
cirurgias vulvovaginais comercializadas como forma de melhorar aparéncia ou
gratificacdo sexual. Entre elas destacam-se a chamada cirurgia cosmética
gentinal feminina, a vaginoplastia designer, a revirginizacao e a amplificacdo do
ponto G*8. Alguns procedimentos, como a cirurgia cosmética gentinal feminina,
parecem ser modificacfes dos procedimentos cirdrgicos vaginais tradicionais.
Outros procedimentos sao realizados para alterar o tamanho ou a forma do
labio maior ou labio menor. A revirginizacdo envolve reparo himenal em uma
tentativa de aproximar o estado virginal. Apesar de serem realizados, a
seguranca e a eficacia destes procedimentos a longo prazo ainda nao foram

documentados “8.

Opcdes nado cirargicas para o tratamento da FV incluem o laser, a
radiofrequéncia, o tratamento topico e o treinamento dos musculos do assoalho
pélvico (TMAP). A fungdo do musculo do assoalho pélvico parece ter um papel
importante na funcdo sexual feminina, e a contragdo do musculo elevador do

anus parece aumentar a resposta sexual #°. A contracdo dos miusculos do
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assoalho pélvico também desempenha um papel importante na resposta
orgastica feminina. Mulheres com musculos fracos que recebem reabilitacdo do
assoalho pélvico percebem um efeito positivo em sua vida sexual 0.
Geralmente, o TMAP é recomendado como tratamento de primeira linha para a
incontinéncia urinaria, ja que tem sido associado a minimos efeitos adversos e
ao baixo custo®. A forga dos muisculos do assoalho pélvico em mulheres com
queixa de frouxidao vaginal foi avaliada em um ensaio clinico randomizado. O
TMAP somado ao uso do laser (Erbium:YAG) melhorou significativamente a

forca muscular e a satisfacdo sexual nas participantes®.

Na ultima década, houve um crescente numero de estudos avaliando o
efeito do laser de Erbium e o de CO:2 no tratamento da FV. A satisfagdo sexual
e a percepcéao do estreitamento do canal vaginal foram observadas em mais de
70% dos casos®*®. Um estudo revelou ainda que 58% das participantes
reportaram alta satisfacdo e 83% repetiiam a laser terapia caso fosse

necessario°.

Outra possibilidade terapéutica ndo cirargica para tratar a FV é a
radiofrequéncia. De acordo com os principios fisicos, a faixa de radiofrequéncia
do espectro eletromagnético atinge o tecido por meio de uma corrente elétrica
alternada®. A radiofrequéncia é gerada pelo campo elétrico resultante da
oscilagdo da corrente elétrica que, por sua vez, induz o movimento
translacional de atomos e moléculas carregadas®’. Na presenca de um campo
elétrico, as moléculas orientam-se ao longo da direcdo do campo, mas devido a
viscosidade da agua, é necessaria energia para girar os dipolos resultando em
transferéncia de energia para o tecido. A resisténcia ou impedancia converte a
corrente elétrica em energia térmica gerando calor em relacdo a quantidade de
tempo de exposicdo®’, ou seja, na mucosa vaginal, a energia eletromagnética é
convertida em energia cinética, a medida que os ions das células da mucosa
vaginal se agitam. Com o atrito gerado entre os ions celulares, a energia
cinética é convertida em energia térmica, tendo como resultado, um aumento

da temperatura dentro da célula da mucosa vaginal®®.

A radiofrequéncia tem uma longa historia de uso no tecido mucoso da

vagina e na pele 58-89, Através da criacdo de calor via impedancia, a medida
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que a corrente elétrica é conduzida através do tecido vaginal, a estimulacao de
fibroblastos ocorre e o resultado terapéutico é alcancado®:. A efetividade da
radiofrequéncia na umidade natural foi demonstrada em um estudo histolégico
de radiofrequéncia no tecido vaginal de ovelhas®?. A radiofrequéncia também
foi eficaz para o rejuvenescimento vulvovaginal*. Um estudo utilizando a
radiofrequéncia de baixa energia para FV introital em mulheres na pré-
menopausa apontou melhorias tanto na frouxiddo quanto na funcéo sexual. Os
efeitos foram mantidos por 12 meses e nenhum evento adverso foi relatado?®.
Um estudo piloto para o uso da radiofrequéncia para o tratamento da frouxidao
vaginal mostrou que o tratamento foi bem tolerado pelas participantes e
apresentou melhora subjetiva do estreitamento vaginal, funcdo sexual e

diminuicédo do desconforto sexual 4.

1.5. Consideracdes Finais

Até o momento, evidéncias cientificas foram incapazes de identificar a
fisiopatologia da FV. Uma Unica escala para identificar a percepcdo das
mulheres com FV foi publicada, no entanto ndo passou por nenhum processo
de validag&o. Instrumentos diagnosticos e avaliativos especificos para a FV
ainda ndo existem. Mesmo tendo sido definida pela ICS/IUGA em 2010, a FV é
um sintoma ainda muito pouco compreendido. Portanto, é desafiador e

necessario o estudo aprofundado desse sintoma.
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2.0BJETIVOS

2.1. Objetivo Geral

Identificar os fatores clinicos, diagnésticos e terapéuticos para a

frouxid&o vaginal.

2.2. Objetivos Especificos

2.2.1. Revisar sistematicamente as evidéncias contemporaneas da

eficacia e da seguranca das intervencdes para a FV.

2.2.2. Realizar a adaptacdo transcultural, traducdo e validacdo da
Female Sexual Distress Scale-Revised (FSDS-R) em portugués do Brasil para

mulheres com FV.

2.2.3. Determinar se a espessura da parede vaginal medida por
ultrassom pode diferir de acordo com as técnicas abdominal ou vaginal e
avaliar se as variaveis clinicas estdo associadas as medidas vaginais de

mulheres com FV.

2.2.4. Compreender os significados que as mulheres atribuem a
sensacao de FV e seu impacto na percepcdo de si mesmas, na relacdo afetiva

intima e na sexualidade.

2.2.5. Investigar os fatores associados a FV e a disfuncéo sexual e suas
relacbes com as desordens do assoalho pélvico em uma populacdo feminina

multiétnica.

2.2.6. Comparar o efeito da RF e do TMAP no tratamento de mulheres

com FV.

2.2.6.1. Apresentar o protocolo do ensaio clinico randomizado que

compara o efeito de RF e TMAP em mulheres com sintomas de FV.

2.2.6.2. Colaborar com o entendimento da avaliacdo objetiva de
mulheres com FV comparando a espessura da parede vaginal medida

pela ultrassonografia bidimensional (2D) transabdominal e transvaginal;
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e a morfometria e funcdo dos musculos do assoalho pélvico medidos
pelo ultrassom quadridimensional (4D) nos grupos de RF e TMAP apdés

30 dias e 6 meses de acompanhamento.
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3.METODOLOGIA

Para identificar de forma abrangente os fatores clinicos e diagnosticos
que poderiam contribuir para o estudo da frouxiddao vaginal, foram
desenvolvidos projetos de pesquisa que seguissem uma ordem ldgica a partir
da concepcado de um protocolo de estudo, e do desenvolvimento do ensaio
clinico randomizado que foi o objeto de pesquisa principal da presente tese de
doutorado. No decorrer da elaboragdo do projeto de pesquisa principal, foi
identificada uma escassez de evidéncias em torno do tema. A partir dai,
percebemos a necessidade da adaptacao transcultural e validacdo de um dos
instrumentos indispensaveis para a avaliacdo da angustia sexual em mulheres
com FV, o FSDS-R. Ainda no processo de desenvolvimento do projeto de
pesquisa principal, observamos que a literatura cientifica disponivel, naguele
momento, apresentava basicamente duas opc¢des de tratamentos para a FV: o
tratamento cirdrgico e o tratamento baseado em energias, como por exemplo, a
radiofrequéncia e o laser. Uma revisdo sistematica foi entdo planejada como
parte da tese. No inicio da coleta de dados do projeto principal, foi verificada a
importancia de entender se a espessura vaginal diferia entre as mulheres com
FV e se essas medidas eram capazes de serem captadas pelas duas
abordagens ultrassonograficas mais utilizadas na ginecologia — o ultrassom
transabdominal (USTA) e o ultrassom transvaginal (USTV). Dessa forma, um
estudo transversal foi planejado para a presente tese e com a possibilidade de
desenvolver uma andlise secundaria utilizando a ultrassonografia transperineal
em pacientes com FV. Durante o periodo de recrutamento das participantes do
ensaio clinico randomizado (projeto principal), foi observada a dificuldade das
participantes em descreverem as suas queixas € se essas queixas estavam
relacionadas a FV. Assim, foi incluido no planejamento, um estudo qualitativo
gue pudesse auxiliar na compreensdo dos significados que as mulheres
atribuiam a sensacao de FV e que pudessem também avaliar o impacto da FV
na percepcao de si mesmas, na relacdo afetiva intima e na sexualidade. Por
fim, a FV e a disfuncédo sexual feminina foram estudadas em uma populagéo
multiétnica e associadas as desordens do assoalho pélvico, no doutorado

sanduiche, a partir de uma oportunidade financiada e apoiada pela FAPESP e
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em parceria com a universidade Imperial College London e com o Chelsea and
Westminster Hospital, Londres — Reino Unido.

3.1. Revisdo Sistematica — Tratamento de Mulheres com FV

Esta revisdo sistemética foi realizada de acordo com a deretriz
Preferred Reporting Items for Systematic Review and Meta-Analyses
(PRISMA)®® e o seu protocolo foi registrado no PROSPERO (nUmero
registrado: CRD42021252686). Cinco bases de dados foram utilizadas para a
busca dos seguintes termos: ("vaginal laxity" OR "vaginal frouxiddo" OR
"vaginal relax" OR "wide vagina" OR "vaginal flaccidity"). Estudos em lingua
inglesa investigando qualquer tipo de tratamento para FV (estudos
observacionais e ensaios controlados randomizados comparando tratamentos
com placebo/sham ou com outro tipo de tratamento em mulheres com
frouxidao/relaxamento/flacidez vaginal ou vagina larga diagnosticada por
autorrelato, questionérios, e/ou exame fisico) foram incluidos. Consideramos
também estudos que apresentaram como tema principal o tratamento da FV,
mas que avaliaram outras queixas sexuais ou do assoalho pélvico. Nesse caso,
os estudos tiveram dados avaliados apenas para flacidez vaginal. Excluimos
estudos nao relacionados ao tratamento da frouxidao/relaxamento/flacidez
vaginal ou vagina larga; relatos de casos; estudos que a
frouxidao/relaxamento/flacidez vaginal ou definicdo ampla da vagina néo foi
claramente identificada ou associada como um problema secundario do tépico
principal do estudo. Em casos de estudos duplicados ou subandlises,
consideramos o estudo com a maior populacdo e com o seguimento de maior
duracdo. Andlise qualitativa e quantitativa dos estudos incluidos foi realizada

utilizando os seus respectivos instrumentos de avaliagao.

3.2. Adaptacéo Transcultural e Validagdo do FSDS-R

O presente estudo transversal incluiu mulheres com idade = 18 anos,
com FV (n=82) e sem FV (n=53) e sequiu a diretriz Guidelines for the Process

of Cross-Cultural Adaptation of Self-Report Measures®*. O Female Sexual
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7

Distress Scale — Revised (FSDS-R)%®® é um questionario autoaplicavel
composto por 13 perguntas em inglés que podem ser respondidas como O-
nunca, l-raramente, 2-ocasionalmente, 3-frequentemente e 4-sempre. A
pontuacao total do FSDS-R varia de 0 a 52 e fornece a medicdo da angustia
sexual (quanto maior a pontuag&o, maior o sofrimento sexual). O estudo seguiu
seis estigios de adaptacdo transcultural e validacdo. Dados clinicos e
sociodemogréficos e outros dois questionarios (International Consultation on
Incontinence Questionnaire-Vaginal Symptoms — ICIQ-VS* e Female Sexual
Function Index — FSFI%) validados para o portugués juntaram-se ao processo

de adaptacao transcultural e validagédo do FSDS-R.

3.3. Estudo transversal — Medida da Espessura Vaginal pelo ultrassom

transabdominal - USTA e ultrassom transvaginal - USTV em Mulheres com FV

Este estudo transversal incluiu 82 mulheres com idade = 18 anos com
queixas de FV avaliadas pelo Vaginal Laxity Quesionnaire (VLQ)* Mulheres
que relataram comorbidades graves ou distlrbios vulvovaginais, tratamento
prévio para FV e uso de estrogénio vaginal nos ultimos 6 meses foram
excluidas. As participantes que relataram FV foram submetidas ao USTA, ao
USTV, a exame fisico (quantificacdo do prolapso genital e avaliacdo da forca
dos musculos do assoalho pélvico) e responderam aos questionarios validados
(Female Sexual Function Index — FSFI®® e International Consultation on
Incontinence Questionnaire-Vaginal Symptoms - ICIQ-VS#, International
Consultation on Incontinence Questionnaire Urinary Incontinence — Short-Form
— ICIQ-SF¥®7). O desfecho primario foi a medida da espessura da parede vaginal
pelos ultrassons USTA e USTV. Os desfechos secundarios foram as

caracteristicas sociodemograficas e clinicas das mulheres com queixa de FV.

3.4. Estudo Qualitativo sobre a Percepcao das Mulheres com FV

Um estudo qualitativo por meio de entrevistas em profundidade e anélise
teméatica foi realizado seguindo as diretrizes do Consolidated criteria for

reporting qualitative research — COREQ®8. As participantes foram selecionadas
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intencionalmente no periodo de fevereiro de 2020 a novembro de 2021 e
consideramos o conceito de saturacéo tedrica proposto por Glaser e Strauss®®.
Cada participante foi entrevistada em sala reservada por uma pesquisadora
gue garantiu o estabelecimento do rapport. Duas pesquisadoras independentes
realizaram a transcricdo completa de cada entrevista imediatamente apds seu
término. A coleta de dados foi interrompida quando os critérios de saturacao
tedrica foram atingidos. Por fim, a analise tematica proposta por Braun e Clarke

foi realizada’®.

3.5. Estudo Transversal — Fatores Associados a FV e a Disfuncdo Sexual e os
seus Relacionamentos com as Desordens do Assoalho Pélvico em uma
Populacdo Multiétnica.

Um estudo transversal foi realizado de julho a dezembro de 2022 no
Chelsea and Westminster Hospital. Todas as mulheres encaminhadas para
atendimento clinico no Departamento de Uroginecologia foram incluidas.
Excluimos gestantes, mulheres submetidas a cirurgia pélvica e mulheres
incapazes de ler e compreender a lingua inglesa. Avaliamos o prolapso de
orgdos pélvicos (POP) por meio do sistema de quantificacdo de POP (POP-
Q)Y; a funcdo sexual (Pelvic Organ Prolapse/lncontinence Sexual
Questionnaire, IUGA-Revised — PISQ-IR)"?; a percepcéo da FV (Vaginal Laxity
Questionnaire — VLQ)% a angustia sexual (Female Sexual Distress Scale-
Revised — FSDS-R)%; as atitudes sexuais (Brief Sexual Attitudes Scale —
BSAS)’3; a qualidade de vida sexual (Sexual Quality of Life-Female — SQOL-
F)’# e sintomas vaginais (International Consultation on Incontinence
Questionnaire-Vaginal Symptoms - ICIQ-VS)*3. Os desfechos foram a
identificacdo dos fatores associados a FV e a disfuncédo sexual pelas variaveis
clinicas e questionarios. Também avaliamos a associacao entre FV e POP com

0s escores dos questionarios.
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3.6. Protocolo de Estudo e Ensaio Clinico Randomizado (Projeto Principal)

O protocolo de estudo e um ensaio clinico randomizado prospectivo,
paralelo, de né&o-inferioridade, com dois bragos (Registro: RBR-2zdvfp-—
REBEC) tiveram como objetivo comparar o efeito da radiofrequéncia e do
treinamento dos musculos do assoalho pélvico — TMAP no tratamento de
mulheres com FV. Ao considerar um poder de estudo de 80%, um alfa de 0,05
com um teste bicaudal, verificou-se que um numero minimo de participantes
exigido em cada grupo, adicionado a um percentual de 30% de perda na
amostra, totalizaria 68 mulheres, 34 em cada grupo. As participantes foram
selecionadas aleatoriamente para um dos dois grupos de intervencao:
radiofrequéncia (trés sessdes de radiofrequéncia com intervalo de 4 semanas
entre as aplicacbes) ou TMAP (12 sessdes individuais de TMAP
supervisionadas por fisioterapeuta). O estudo foi realizado no setor de
ecografia, no ambulatério de uroginecologia e no ambulatorio de fisioterapia da
Universidade Estadual de Campinas—UNICAMP e incluiu mulheres com idade =
18 anos e com queixa auto referida de FV. As participantes foram avaliadas na
linha de base (periodo pré-intervencao), foram submetidas a doze semanas de
tratamento e acompanhadas em dois periodos: primeiro acompanhamento (30
dias ap6s a intervencdo) e segundo seguimento (seis meses apds a

intervencéo).

3.6.1 Andlise Secundéria do Ensaio Clinico Randomizado (Projeto Principal):
Avaliacdo ultrassonografica em mulheres com frouxiddo vaginal tratadas por
treinamento dos musculos do assoalho pélvico ou radiofrequéncia: uma analise

secundaria de um ensaio clinico randomizado

A analise secundaria do Ensaio Clinico Randomizado (projeto principal)
tem como objetivo colaborar com a compreensdo da avaliacdo objetiva de
mulheres com FV comparando a espessura da parede vaginal medida pela

ultrassonografia bidimensional transabdominal (USTA) e transvaginal (USTV);



28

e a morfometria e a funcdo dos musculos do assoalho pélvico medidos pela
ultrassonografia translabial quadridimensional (USTL-4D) nos grupos de RF e
TMAP apo6s 30 dias e 6 meses de acompanhamento. As participantes foram
avaliadas pela USTA em posicdo supina com enchimento vesical moderado
(300 ml de volume aproximado) e transdutor abdominal posicionado em regido
supra-pubica. As imagens foram capturadas no terco-proximal (férnix vaginal),
terco médio e terco-distal (proximo ao introito vaginal) da vagina.
Subsequentemente, as participantes esvaziaram a bexiga e foram avaliadas
pela USTV, em posi¢éo supina, com a pelve elevada. Quarenta mililitros de gel
vaginal & base de 4gua foram cuidadosamente introduzidos no canal vaginal
por meio de duas seringas de 20 ml para afastarem as paredes vaginais,
permitindo medidas independentes das paredes vaginais. Medidas das paredes
anterior e posterior foram feitas nos tercos proximal (férnix vaginal), médio (na
transicdo da uretra proximal e reto) e distal (uretra distal/introito vaginal e
juncdo anorretal) da vagina. Durante as analises, as medidas anterior e
posterior do USTV foram somadas e comparadas com as medidas do USTA.
As medidas da morfometria e funcdo dos musculos do assoalho pélvico foram
realizadas em posicdo supina, apés o esvaziamento vesical pela USTL — 4D.
As medidas dos musculos do assoalho pélvico foram feitas em repouso e
durante a contracdo. Todas as medidas foram feitas na linha de base, e 30 dias
e 6 meses pos RF e TMAP, por pesquisadoras experientes e cegadas quanto
ao grupo de intervencdo. As medidas também foram comparadas com

variaveis clinicas e escores de questionarios validados.
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Background: Several treatments have been used for women reporting
vaginal laxity (VL), however, little evidence is available to recommend
which treatments are better indicated for these patients.

Aim: To summarize the best available evidence about the efficacy and
safety of the interventions treating VL, whether conservative or surgical,
by a systematic review and metanalysis.

Methods: A comprehensive search strategy was performed in Medline,
Embase, Scopus, Web of Science, Cochrane Library, and Clinical Trials
from inception to September 2022, Studies in the English language
investigating any type of treatment for VL with or without a comparator,
whether randomized controlled studies (RCT) or non-randomized. Case
reports and studies without a clear definition for VL were excluded.
Outcomes: The outcomes were interventions (energy-based devices,
surgery), adverse effects, sexual function, pelvic floor muscle (PFM)
strength and improvement of VL by the VL questionnaire (VLQ).
Results: From 816 records, 38 studies remained in the final analysis.
Laser and radiofrequency (RF) were the most frequently energy-based
devices studied. Pooled data from eight observational studies have
shown improved sexual function (MD=6.51[5.61-7.42;i2=85%, p<0.01)
before and after intervention, whether by RF (MD=6.00[4.26-
7.73];i2=80%;p<0.001) or laser (MD=6.83[5.01-
B8.65]i2=92%;p=<0.01). However, this finding was not shown when only
three RCTs were included, even when separated by the intervention (RF
or laser). VLQ scores did not improve when RF was compared to sham
controls (MD=1.01[-0.38,2.40];i2=94%;p<0.001). PFM strength
improved after interventions were performed
(MD=4.22[1.02,7.42];i2=77%;p<0.001). ROBBINS-1 have classified all
non-RCTs with serious remarks, except for one study; the RoB-1 analysis
found a low and unclear risk of bias for all RCTs. GRADE certainty of the
evidence was moderate for sexual function and the questionnaire VLQ
and low for PFM strength.

Clinical Implications: Sexual function in women with VL who underwent
RF and laser improved in observational studies but not in RCTs.
Improvement in PFM strength was observed in women with VL after the
intervention.

Strengths and Limitations: Crucial issues were raised for the

Abstract:
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understanding of VL, such as lack of standardization of the definition and
for the development of future prospective studies. The limitation was
that the heterogeneity of the interventions, and different follow-up
periods did not make it possible to pool all available data.

Conclusions: Vaginal tightening did not improve the sensation of women
with VL after intervention. RF and laser improved sexual function in
women with VL from observational studies, but not from RCTs. PFM
strength was improved in women with VL after intervention.
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Treatment of Women with Vaginal Laxity: Systematic Review with Metanalysis

Abstract

Background: Several treatments have been used for women reporting vaginal laxity
(VL), however, little evidence is available to recommend which treatments are better

indicated for these patients.

Aim: To summarize the best available evidence about the efficacy and safety of the
interventions treating VL, whether conservative or surgical, by a systematic review and

metanalysis.

Methods: A comprehensive search strategy was performed in Medline, Embase, Scopus,
Web of Science, Cochrane Library, and Clinical Trials from inception to September 2022,
Studies in the English language investigating any type of treatment for VL with or without
a comparator, whether randomized controlled studies (RCT) or non-randomized. Case

reports and studies without a clear definition for VL were excluded.

Outcomes: The outcomes were interventions (energy-based devices, surgery), adverse
effects, sexual function, pelvic floor muscle (PFM) strength and improvement of VL by

the VL questionnaire (VLQ).

Results: From 816 records, 38 studies remamned in the final analysis. Laser and
radiofrequency (RF) were the most frequently energy-based devices studied. Pooled data
from eight observational studies have shown improved sexual function (MD=6.51[5.61-
7.42;12=85%, p<0.01) before and after intervention, whether by RF (MD=6.00[4.26-

7.73];:12=80%;p=<0.001) or laser (MD=6.83[5.01-8.65]i2=92%;p=<0.01). However, this
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finding was not shown when only three RCTs were included, even when separated by the
intervention (RF or laser). VLQ scores did not improve when RF was compared to sham
controls (MD=1.01[-0.38,2.40];12=94%;p<0.001). PFM strength improved after
interventions were performed (MD=4.22[1.02,7.42];12=77%;p<0.001). ROBBINS-I
have classified all non-RCTs with serious remarks, except for one study; the RoB-1
analysis found a low and unclear risk of bias for all RCTs. GRADE certainty of the
evidence was moderate for sexual function and the questionnaire VLQ and low for PFM

strength.

Clinical Implications: Sexual function in women with VL. who underwent RF and laser
improved in observational studies but not in RCTs. Improvement in PFM strength was

observed in women with VL after the intervention.

Strengths and Limitations: Crucial issues were raised for the understanding of VL, such
as lack of standardization of the definition and for the development of future prospective
studies. The limitation was that the heterogeneity of the interventions, and different

follow-up periods did not make it possible to pool all available data.

Conclusions: Vaginal tightening did not improve the sensation of women with VL after
intervention. RF and laser improved sexual function in women with VL from
observational studies, but not from RCTs. PFM strength was improved in women with

VL after intervention.

Keywords: vaginal laxity; sexual function; systematic review; metanalysis; pelvic floor

muscles
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Introduction

Waginal laxity (VL) has been given a number of denominations over the past few
vears. About a decade ago, vaginal laxity was described as a symptom of sexual
dysfunction and defined as a complaint of excessive vaginal laxity!. Years later, it
received the description of the sexual symptom that women with pelvic organ prolapse
most commonly describe’ and more recently as a vaginal symptom®. The term 'wide
vagina' is characterized by a sensation of the overall increased size of the vagina causing
decreased sexual function; feeling of an empty hole; decreased feeling of penile
penetration during coitus, among others®. According to Greenhill, relaxation is known as
decreased tension or diminution in the functional activity of a part. With regard to vulvar
vaginal relaxation, it will be attributed to a lack of complete satisfaction during coitus to

the looseness of the vagina®.

Although surveys have shown that VL is the most frequently discussed physical
condition after vaginal delivery among obstetricians and gynaecologists and that about
50% of women aged 25-45 years (with at least one vaginal delivery) reported some
concern about this topic, it is still rarely discussed amongst patients and health

professionals and/or underreported®*.

Surgical and conservative treatments for VL are gaining in popularity in recent
vears, which has caught the attention of mfluential scientific communities and the Food
and Drug Administration (FDA)?. Although an increasing number of women are
undergoing vaginoplasty, labiaplasty, and other genital procedures, few reports of
vaginoplasty repairs for the treatment of VL have indicated improvement in post-surgical
sexual symptoms®!%-13_ Similarly, studies have investigated non-surgical options for the

treatment of VL including energy-based equipment such as radiofrequency (RF) and
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laser, but evidence from randomized clinical trals is still scarce' ', Recent studies that
aimed to report subjective improvements in sexual function for VL showed contradictory
results™'®. Thus, it is important to produce evidence-based data to be incorporated by
healthcare providers, and we aimed to review conservative and surgical treatments for

women with VL.

Materials and Methods

This systematic review was carried out according to the Preferred Reporting Items
for Systematic Review and Meta-Analyses (PRISMA) statement'” and its protocol was

registered on PROSPERO (registered number: CRD42021252686).

After the development of the research question in accordance with the PICOS
framework, a literature search was performed with no restriction using MEDLINE (via
Pubmed), Embase, Scopus, Web of Science, Cochrane Library, and Clinical Trials
electronic databases from inception to September 2022 The following terms were used
and adapted according to each electronic database: ("vaginal laxity” OR "vaginal
looseness" OR "vaginal relaxation” OR "wide vagina" OR "vaginal flaccidity”). The
complete search strategy, including all terms used in this study, can be accessed in the

supplementary material.

Eligibility Criteria

Studies in English language investigating any type of treatment for vaginal laxity
{observational studies and randomized controlled trials comparing treatments with
placebo/sham or with another type of treatment in women with vaginal
laxity/relaxation/flaccidity or wide vagina diagnosed by self-report, questionnaires,

4
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and/or physical examination) were included. We also considered studies that presented
the treatment for vaginal laxity as a main topic but that evaluated other sexual or pelvic
floor complaints. In this case, the studies had data evaluated only for VL. Our exclusion
criteria were: studies unrelated to the treatment for vaginal laxity/relaxation/flaccidity or
wide vagina; case reports; studies that vaginal laxity/relaxation/flaccidity or wide vagina
definition was not clearly identified or associated as a secondary problem of the main
study topic. In cases of duplicate studies or subanalysis, we considered the study with the

largest population and the longest follow-up.

Data extraction

Two researchers (GMVP and LGOB) independently evaluated titles and abstracts.
If the abstracts did not provide enough information to be evaluated regarding the
eligibility criteria, they had their full texts analysed. Subsequently, the same investigators
independently assessed the full texts of previously selected studies and determined study
eligibility. A third researcher (CRTJ) assisted in any disagreements regarding the
eligibility criteria of the studies and the decision was taken by consensus. Data were
organized in spreadsheets and double-checked by the researchers. In case of questions or
concerns regarding data presentation, the authors were contacted by email. A manual

search of references was also performed by the research team.

The following variables were extracted: authorship, year of publication, country,
study design, number and age of participants, type of intervention (radiofrequency, laser,
surgical treatment and/or others), the definition of VL, study objectives, type of energy-
based device, procedure details, reported adverse effects, follow-up period, used
instruments to measure outcomes (eg. validated or non-validated questionnaires) and

main results. Sexual function was measured by instruments such as the Female Sexual
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Function Index (FSFI)'¥, the Female Sexual Distress Scale-Revised (FSDS-R)" and the
Pelvic Organ Prolapse/Urinary Incontinence Sexual Questionnaire (PISQ-12)*". The most

common measurement for VL was the Vaginal Laxity Questionnaire (VLQ)*'.

Risk of bias and Quality assessment

Two independent investigators were responsible for the quality analysis of
included studies for both clinical trials and observational studies, using the Cochrane
Handbook for Systematic Reviews of Intervention” and the Risk Of Bias In Non-
randomized Studies of Interventions (ROBINS-1)¥, respectively. According to the
mstrument the Cochrane Handbook for Systematic Reviews of Intervention®, based on
the responses to the signalling questions, the risk of bias may be classified as “Low™ or
“High” risk of bias, or may be classified as “Some concerns”. With regard to non-
randomized studies, the ROBINS-1 systematically organizes and presents evidence
related to the risk of bias in non-randomized studies of interventions. This tool assesses
the risk of bias within specified domains, enabling review authors to document the
information on which judgments are based®. Lastly, the quality of evidence and the
strength of recommendations of the included randomized clinical trials were assessed
using the Grading of Recommendations, Assessment, Development, and Evaluations

{GRADE) criteria®.

Data analysis

Data was meta-analysed in the RevMan version 5.4 for metanalysis (May 2020,
Copenhagen, DK). We used the inverse variance method and mean difference plus 95%
confidence intervals (Cls) were calculated for each study. Statistical heterogeneity was
calculated by the 12 test 25, where: 0-40% low heterogeneity; 30-60% moderate; over 50%

substantial. As the number of pooled studies was less than 10, no funnel plots were

6
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prepared to analyse publication bias. Furthermore, no metaregression or sensitivity

analyses was possible due to the low number of studies and different interventions.

Sexual function was represented by continuous variables such as the total FSF1
score and the VLQ score. Pelvic floor muscle (PFM) strength was measured by a
perineometer. Forest plots were divided into randomized controlled studies and non-
randomized studies; interventions were divided into subgroups for each graphic
(radiofrequency, laser, and surgery) in order to reduce heterogeneity. However, we
noticed a clinical heterogeneity in the definition of VL while reviewing the studies, and
a random-effects model was applied to all graphics. Follow-ups were different according
to the number of pooled studies: RCTs — 3 months for FSFI and VLQ, and 1 month for

PFM strength; observational — energy-based devices (3 months) and surgery (6 months).

Results

Through the search of six databases (Supplementary Table 1), 816 records were
identified. After removing duplicates, 125 articles were selected for full-text reading
(Figure 1). Of these, 38 studies were included in the final analysis!?!33%-4221,43-52.26,53-
6027-32 According to the general characteristics of the included studies, most were carried
out in the Asian continent (Table 1). Regarding the inclusion criteria, seven randomized
controlled trials and 31 non-randomized trials constituted the assessed studies. The
definition or classification of vaginal laxity varied greatly between studies. The terms
“vaginal relaxation syndrome”, “decreased sexual sensation during intercourse” and
“subjective perception of laxity” most frequently appeared in studies. The investigated

treatments were RF, laser, topical treatment, and surgical treatment; details from all

procedures were written in Supplementary Tables 2 and 3.
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With regard to laser treatment, eight studies investigated the effect of Erbium Yag
Laser?62750-53.57.5% and six studies the effect of Carbon Dioxide Laser*?+363%60 The main
pre-laser care was the disinfection of the vaginal canal and the use of topical anaesthesia
(mainly lidocaine). Participants were informed to avoid sexual intercourse from two days

to 14 days after laser treatment. Laser adverse events were mostly mild.

Fourteen studies investigated RF. Of these, nine with monopolar
technology!3:212841-43454648  gne study with bipolar technology?’, two described their
equipment as quadripolar’®® and two others as multipolar’®#_ RF protocols ranged from
three to six sessions. Most studies used gel during procedures. RF side effects were

milder than those observed with laser.

In surgical procedures, types of anaesthesia range from general anaesthesia to
local anaesthesia. Unlike energy-based treatments, participants took four to six weeks to
return to sexual activity. In surgical treatments, adverse events were also more severe
(wound dehiscence, implant extrusion, infection, etc.) when compared to energy-based
treatments. Finally, only one study investigated the effect of topical treatment (Extract of
Oak Gall) in women with vaginal relaxation®®. Quercus inner layer extract, used at
different concentrations (10 - 15 and 20 grams in 1.5%, 2% and 2.5% jells) revealed that
sexual satisfaction, orgasm, lubrication, and vaginal tightness during intercourse were

higher in the 2.5% oak extract jell, with no side effects.

Table 2 shows the main instruments, outcomes and follow-up periods of the
analysed studies. Sexual function and satisfaction were the most frequently evaluated
variables. Follow-up periods ranged from “after treatment” to 50.2 months. Some studies,
in addition to questionnaires, performed ultrasound evaluation, quantification of genital

prolapse, measurements of pelvic floor muscle strength and biopsies.

Joumnal of Sexual Medicine
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Sexual Function

Sexual function was assessed using the FSF1 and PIS(Q)-12 questionnaires in 22 of
the 38 articles included. With regard to the type of treatment, six and 10 studies evaluated
sexual function treated by laser*?*+=65%60 and radiofrequency'>!*#4244¢ regpectively.
Improvement in sexual function was most often observed at 3-6-month follow-up periods
in patients treated with laser and radiofrequency. Similar to the laser, six studies evaluated
sexual function in surgical treatment®***343680 The description of improvements in
sexual function varied between studies ranging from non-significant improvement after

surgery to progressive improvement up to 12- and 18-months post-surgery.

Vaginal tightness

The participants” perception of vaginal tightness was assessed by the four types
of treatment. A moderate improvement™* (42% - 76.2%) was observed in the studies
that evaluated the laser between 1-3 months™'. Improvement in vaginal tightness was most
often seen between 1-3 months**%#3#  put studies have also observed improvements
reaching up to six'*"* and 12 months*®*' in radiofrequency. More expressive
improvements were found in the surgical treatment™3 (89.1% - 92.8%) and in the topical

treatment® using Jell 2.5% (93%).

Sexunal Satisfaction

Sexual satisfaction was more frequently assessed by studies that investigated the
laser. The percentage of improvement with laser treatment ranged between 58% and
92 7% 7493153555760 with improvements seen between 1-2 months®! and 3-6 months™
post-treatment. Smaller percentages of improvement were found in RF, ranging from

48% to 76.5%%93 The other studies that evaluated sexual satisfaction in the treatment

Journal of Sexual Medicine
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4% Similar to laser treatment, the

with RF observed significant improvements®":
percentage of improvement in surgical treatment ranged from 66% to 90.9%!'31.60,

however, one study found no significant improvement®’. Finally, topical treatment also

reported significant improvement in sexual satisfaction®.

Figure 3 shows the results of the randomized clinical trials related to sexual
function, perception of vaginal laxity and pelvic floor muscle strength. Unlike what was
shown in Table 2, no difference was observed between the intervention and control
groups (MD = 2.38 [-0.50, 5.27], i* = 98%, p = 0.11, n = 401) in the mean difference
between baseline and 3-month treatment using RF and laser in relation to sexual function
assessed by FSFL. Similarly, the perception of vaginal laxity assessed by the VL() did not
differ between the intervention and control groups (MD = 1.01 [-0.38, 2.40], i* = 94%, p
= ().16, n = 282) in the mean ditference between the baseline and 3-Months of treatment
using radiofrequency. When considering the strength of the pelvic floor muscles in
participants treated with laser+PFMT and RF, a significant ditference was observed
between the intervention and control groups (MD =4.22 [1.02, 7.42], 1= 77%, p=0.010,

n=126).

Sexual function assessed by FSFI in participants treated with RF and laser in non-
randomized studies is depicted in Figure 4. Sexual function differed significantly between
groups (MD = 6.51 [5.61, 7.42], 12 = 85%, p < 0.00001, n = 524) on the difference
between means between baseline and 3-4 months post-treatment. It was not possible to

meta-analyse sexual function in participants treated by surgery.

The risk of bias assessment of randomized clinical trials is presented in Figure 2.
Random sequence generation was unclear in one study and low nisk in six studies.
Allocation concealment was unclear in four studies and three studies had low risk.

10

Journal of Sexual Medicine



236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

Journal of Sexual Medicine

Blinding of participants and staff was unclear in four studies and considered low risk in
three studies. Outcome assessment blindness was low risk in only three studies. Selective
reporting was unclear in all studies. Other biases were low risk in five studies. When
assessing the nisk of bias for non-randomized studies, the overall nsk was serious in most
of the investigated studies (Table 3). GRADE assessment for sexual function and vaginal
laxity questionnaire showed a moderate level of evidence. A low level of evidence was

found when assessing the pelvic floor muscle strength (Supplementary Table 4).

Discussion

Main Findings

Four treatment options for VL were investigated by the studies included in this
review. The definition of VL varied among the studies, but it was possible to categorize
them, and self-report followed by the VL(Q instrument were the most tools to define it
Sexual function showed more frequent improvement during periods of 3 and 6 months
for RF and laser. This trend was confirmed in the meta-analysis of observational studies,
two for RF and one for laser compared with their sham controls. However, we did not
find the same results when three RCTs were selected for metanalysis. The number of
studies was lower than the pooled data from observational studies, and this might impact
with different results. Perception of the VL() did not change between intervention and
control groups from RCTs. Surgical and topical treatments seem to be more effective in
the perception of vaginal tightness, but the certainty of evidence is low and only from
observational studies. PFM strength differed significantly between the intervention (one
study using PFMT+laser and another using RF) and control groups in the energy-based

treatments. Finally, almost all observational studies presented a low-quality score at the
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I-ROBBINS classification, although the RCTs did not present a low risk of bias in the

domains that were analysed in the retrieved studies.

Strengths and Limitations

To our knowledge, this is the first systematic review that performed a metanalysis for all
published treatment options for women with VL. Furthermore, the present study raised
crucial issues for the understanding of VL, such as the lack of standardization of the
definition, and for the development of future prospective, randomized studies. As
weaknesses, the low number of studies, the heterogeneity of the interventions, and
different follow-up periods did not make it possible to pool all available data. Most of the
studies were observational, with no control group. We used random-effects models for
the forest plots and separated studies according to the intervention and follow-up periods,

but this did not reduce the statistical heterogeneity.

Interpretation

Recent systematic reviews using energy-based treatments for genitourinary
syndrome have found evidence suggesting that laser is effective in promoting
improvements in vaginal health and symptoms of urinary incontinence®?, and RF
significantly improves aesthetic appearance, sexual satisfaction, and vulvovaginal
atrophy®®. RF for VL was investigated by two RCTs included in the latest systematic
review®’. The low number of RCTs precluded a definitive conclusion, and more studies
are needed for this complaint. The study with the largest number of participants was
published in 2017 and compared RF with sham control, with no statistically significant
difference with regard to FSFI and VLQ score improvement between the groups after

treatment '3

12
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Considering the surgical treatment, all included procedures for tightening the
vaginal canal in the present systematic review. Procedures ranged from colporrhaphy +
perineoplasty to the use of gold thread implants. Even with moderate adverse effects,
surgical treatments showed a high level of sexual satistaction among the participants.
Even with the advent of energy-based therapies and the trend of recent years in the
adoption of non-surgical procedures for vaginal rejuvenation, surgical treatment is still
the option of choice when conservative treatment fails. Another observation is the variety
of definitions for the surgical treatment of VL. Recently, two terminologies were
published; one regarding surgical procedures for the posterior compartment of women
with pelvic organ prolapse, and the other regarding cosmetic gynecology®®. It is
important that future studies on surgical treatment should be aware of these documents
and aim to standardize the details of the procedure; one example is to avoid suffixes such

as “plasty”.

Interestingly, vaginal tightness also showed a high level of satisfaction in a
randomized clinical trial that used an extract of oak gall as a topical treatment. Due to its
antimicrobial and anti-inflammatory effects, this extract has been used in the treatment of
bacterial vaginosis, vaginitis, and urolithiasis®®’. The study showed that not only the
vaginal tightening effect was observed, but also antioxidant effects on the vaginal wall.
Unlike the other treatments, the gel containing the extract of oak gall was applied five
minutes before sexual intercourse and its effect was evaluated on the same day More

studies are needed to understand the effects of the extract of oak gall on VL.

Recently, a systematic review evaluated general cosmetic gynaecological
procedures®®. Similar to our findings, both studies included surgical vaginal calibre
reduction and energy-based therapy for VL. In the studies that we included, the

researchers used the self-report or subjective perception of the participants through the
13
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VLQ, the gynaecological vaginal examination, the participants’ desire for vaginal
rejuvenation procedures or increased vaginal tightening, and finally, the use of the
definition of "vaginal relaxation syndrome” to define it. In addition to the difficulty of
standardizing the definition of VL, the lack of a specific objective assessment for the

symptom still challenges the planning of future studies.

Conclusion

We conclude that RF and laser improved sexual function in women with VL from
observational studies, but not from RCTs. Vaginal tightening according to the VL(Q) did
not improve the sensation of women with VL after intervention. PFM strength was
improved in women with VL after intervention. The findings are different from the results
of observational studies, and it is paramount the development of future, prospective
studies on this topic, with a definition for VL implemented in guidelines, using
appropriate terminologies in cosmetic gynaecology and surgical treatment so that clinical
and methodological heterogeneity may reduce among the studies a better certainty of

evidence can be produced.
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Table legends

Table 1. General characteristics of the selected studies of women treated for vaginal laxity

(VL).

Table 2. Main goals, follow-up period, and main results according to the studies of women

treated for vaginal laxity (VL).

Table 3. ROBBINS-I classification for the selected non-randomized controlled studies.

Supplementary Table 1 — Search Strategy

Supplementary Table 2 — Characteristics of the included studies regarding energy-based

treatment for vaginal laxity (VL)

Supplementary Table 3 - Characteristics of the included studies that assessed surgical

treatment for vaginal laxity (VL).

Supplementary Table 4. GRADE — Summary of Findings

Figure legends

Figure 1. PRISMA flowchart for selection of the studies

Figure 2. Risk of Bias (ROB-1) for selected randomized controlled studies

Figure 3. Forest plot for sexual function questionnaires (FSFI and VLQ) scores) and pelvic

floor muscle (PFM) strength after VL treatment from randomized controlled studies

Figure 4. Forest plot for FSFI scores after radiofrequency, laser, and surgical treatment
of VL from non-randomized controlled studies
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Figure 3. Forest plot for sexual function gquestionnaires (FSFI and VLQ scores) and pelvic floor muscle (PFM)
strength after VL treatment from randomized controlled studies
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Figure 4. Forest plot for FSFI scores after radiofrequency, laser, and surgical treatment of VL from non-
randomized controlled studies
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Table 1 - General characteristics of the selected studies of women treated for vaginal laxity (VL).

Author, year Country Study Design Sample Age (years) Intervention Definition/Classification of VL
size (n)
Gaviria, 2012 Venezuela Pilot 21 3772975 Laser Vaginal relaxation syndrome; “loose vagina”; diminished
sexual gratification; desire to improve vaginal tightness.
Lee, 2014 South Pilot 30 41.7+£575¢ Laser Vaginal relaxation syndrome.
Korea
Gaviria, 2016 Venezuela  Retrospective 60 9.0£135¢ Laser Vaginal relaxation syndrome; “loose vagina”, desire to
improve vaginal tightness.
Jomah, 2019 SA Observational 19 90£50" Laser Vaginal relaxation syndrome.
Ahmed, 2019 Egypt RCT 30 PFMT (426 = 81.91) Laser Decreased sexual sensation; desire to increase the vaginal
PFMT+ER:YAG (39 £22) tightness,
Mitsuyuki, 2020 Japan/ Retrospective 364 4280357 Laser Symptoms of vaginal looseness.
Slovenia

Toplu, 2021 Turkey (8 “had 30 48370 Laser Self-reported VL grded during pelvic examination
Lauterbach 2021 Israel Prospective 81 477 40¢ Laser Decrease  in - sexual  sensation  duning  intercourse;

Cohort selfreported VL,
Lauterbach 2021 Israel Prospective 25 452275 Laser Vaginal looseness; decrease vaginal sensation during

Cohort sexual intercourse.
Lauterbach, 2022 Israel RCT 1Y Laser 45.6:2.2 Laser Decreased sexual sensation during intercourse and self-

Control 44 831 reported vaginal looseness.
Cheng, 2021* China Retrospective 16 25 - 40 (range) Laser Complaint about VL confirmed by VE.
Sathaworawong, Thailand RCT 42 38.14=7.05 Laser Decreased sexual sensation during sexual intercourse; VL
2021 diagnosed by a gynecologist.
Gao, 2022 China Observational 29 372+78 Laser Subjects with VL.
Setyaningrum, Indonesia Retrospective 14 29 - 63 (range) Laser Symptoms of VL.
2022
Vicariotto, 2016 Ttaly Prospective Il 41.7+55 RF Subjective perception of laxity of vaginal introitus (VLQ).
Vicariotto, 2017 Ttaly Observational 25 414458 RF Subjective perception of laxity of vaginal introitus (VLQ).
Lalji, 2017 USA, Prospective, 27 44,78 1004 RF Subjective perception of VL (VLQ).
Bulgaria multicentric

Caruth, 2018 USA Prospective 25 48.6=5.0" RF Symptoms of pelvic relaxation and VL; desire for VR,
Dobrokhotova, Russia Observational 30 3169497 RF Vaginal relaxation syndrome in the postpartum period.
2019
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Sekiguchi, 2013

Kolodehenko,
i
Millheiser, 2010

Krvchman, 2017

Kim, 2020
Alinsod, 20015
Wattanakrai, 2021

Eftekhar, 2021
Pather, 2021

Pardao, 2006

Al-Ham ad ani,
019
Muoore, 2014

Park, 2015
Kim, 2020
Ulubay, 2016
Jamali, 2014 **
Cheng, 2021*
Yang, 2022

Li, 2022
Lorzadeh, 2016

Japan,
USA
Ukraine

Usa

USA,
Canada
Sk
LIS A
Thailand

Iran

Australia,

India
Chile

Irag
Usa

SK
Sk
Turkey
Iran
China
China
China
Iran

Prospective
Prospective
Pilat
RCT

Prospective
Prospective
RCT

Prospective
RCT

Observational

Prospective

Retrospective

Retrospective
Retrospective
Retrospective
Prospective
Retrospective
Ohservational
Retrospective
RCT

30
14
24
186
30
23

32

22
63

53

0

&l

T8

42094 55¢«
IR2<T6A
31751

RF (40.8= 6.0,
Sham (408 = 5.7
#0=7.0
43 B2
RF (37.19=5.33);
Sham (35,524 97)
40,30 8.01
RF (370 = 4.75%); Sham
(36023259
45090

Mo quantitative data -
reproductive age
436279

304 =16
48,9 = H 409
46,0103
M02x53
25 to 40 (range)
39 21-52)
44 65 (22-62)
654

RF
RF
RF
RF

RF
RF
RF

RF
RF

Caolporrhaphy + PP

PC and/or shots of PRP
injection.
Maodified PC

VR using EST
Gl
PP
ce
VP
HADM + EP
VPADM) + PP
EOG

Self-reported perception of VL (VLO).
SelF-reparted VL,
Self-reported perception of VL (VLO),
Self-reparted VL.

Self-reported perceptions of VL (VLQ),
Self-reported vulvovaginal laxity (VL)
Self-assessment of VL (VL)

Sexual dissatisfaction suffenng from VL.

Symptoms of W L {vaginal flatus or sexual concerns relating
o vaginal laxity)

Sensation of a wide vagina plus reduction or lack of ability
1o reach orgasm.

Sensation of the wide vagina and sexual dysfunction,

Complaint of ¥ Lilooseness (clinically confirmed by VE),
desire for VR,

Persistent subjective feeling of a wide vagina,

VL defined by (VL)

Sensation of a wide vagina,

VL confirmed by a gynecologist,

Complaint about VL confirmed by VE.

Wamen with grade -1 vaginal relaxation by VE,
Waomen with VL.

Married women with vaginal relaxation.

Waotes: RF; Radiofrequency; % L0O); Vaginal Laxity Questionnaire; * Mean and Standard Deviation from median, range or interval imerquartile; USA; United States of America; SA = Saudi Ambia; RCT: Randomzod
Clinical Trial, PEMT: Pelvic Floor Muscle Training, PRP. platelets rich plasma;, EP = enriched platelet; PC = posterior colpoperinesrthaphy, PP = perineoplasty, VP = vaginoplasty, CP = colpoperineoplasty | VR =

vaginal rejuvenation; VE = vaginal examination; GT1= gold thread implamtation ; EST = elastie silicone thread; BOG = extret of oak gall; HADM; human acellular dermal matnix; ADM = acellular dermal matrix; WL:

Vaginal Laxity; SUL Stress urinary incontinence, ER-YAG = erhium laser; 08 = Observational, SK = South Korea

* Study was used for Laser and Surgery; ** Same population {(6-months and |8-months); *** Observational studies were studies that no definitions werne written at the methodology section of the manuseript.
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Table 2. Main goals, follow-up period, and main results according to the studies of women treated for vaginal laxity (VL).

Author/Interven tion Main Messurements Fol low -1l p Main Outcomes

Gaviria, 2002 VAS for Paim; POP-O); Laser Vagimal — 3-Months  VAS (00 v=10; 1-2: =11} All participants presented POP improvement after Laser session. LVT 3-Months
Tightening {LVT) Questionnaire, (Tightness improvement: 4.8% mild;76.2% moderate, 19% strong: Sexual partmers” improved sensation: 5%

mild; 5% moderate, 35% strong: Patients” sexual gratification: 95.2% maore friction; 57, 1% better orgasm; 14.3%
mone orgasm; 4.8% no improvement).

Lee, 20014 Partner’s  assessment  of  wvaginal  2-Months  Partner’s assessment of vaginal tightening (76.6%), Subjects’ own sexual satisfaction (70.0%). Histological
lightening scale;, Subjects’ own sexual findings: a thicker and more cellular epithelium; compact lamina propria with a denser arrangement of connective
satisfaction  scale, Biopsies. PFM tissue, PFM Strength (mmd/Hg) improvements in maximum and average pressure at 2-Months post-treatment
Strength (mm/Hg) (P=0.00, P=0105, respectively).

Gaviria, 2016~ Duration of the Results; Satisfaction Up o 3 The avemge dumtion of effect: 16 months; Results persisted afler 3 vears: 87 5% Comelation between risk factors
with the Results; Experiences from years and persistence of the results {age (P = 0.975), number of sessions (P = 0.502), POP and/or LT (P = 0.071),
Interviews, menopause (P =0388), constipation {p = 0.3 1), smoking (P = 0,825). High satisfaction (538%); Willing to repeat

the thempy (83%0); Recommend the treatment (90%4), Average Pain (1),

Jomah, 2019 Patient  Satisfaction  Cuestionmaire;  1-2-Maonths  Sexval Satisfaction (78%);,17 paticipants (r=39) with low satisfaction ((h and 1) presented panty average of 3.7,
Sexual Satisfaction Scale Improvement in sexual satisfaction (78% premenopausal women).

Ahmed, 2019° Sexual  Satisfaction  Scale, PFM 48 weeks  Sexval Satisfaction improvement; both groups at 4 and 8 weeks compared with the pretreatment, and at 8 weeks
Strength (em/HL0) compared with 4 weeks (P = 00001, P<0.01, respectively ), both groups at B weeks and at 4 weeks, in favor of group

(PFMT + Laser) (P = 0.0001 ). FFM Strength (cm/H200: improvements in both groups at 4 and 8 weeks (P=0.0001).

Mitsuvuki, 2020+ Patient  Satisfaction  Questionnaine; 3,12 Sexual gratification afler Laser (3-Months): Owverall 92.7% improvement; 7.3% no improvement, Vaginal
Ohjective Visual evaluation; VAS Months Tightening after Laser (1 2-Months): 60% tight or very tight, no vaginal looseness after Laser. Visual evaluation of
pin. introitus laxity: 69% improved laxity. Average Pain{1).

Toplu, 2021 * General Satisfaction; PISO-12 f-Maonths  General Satisfaction: 8% high-moderate; Vaginal tighiness improvement: 66%; Quality Sexual Activity: 63%

PIS0)-12 score was statistically insignificant. Results at 6-Months after Laser.

Lauterbach, 2021 ¢ Sexual Encounters, Sexual 3 6-Months  The rate of sexual intercouse increased from four times o T0imes per month at 3-Months follow-up and decreased
Satisfaction, FSFI; VHI. to five times at 6-Months, Sexual satisfaction (3,6-Months): B9% and B0%u, mespectively. FSFI and VHI:

improvements only at 3-Months (P = 0.012; P=0013; espectively ).

Lauterbach, 2021 = Biomechanical  Parameters;  FSFL 3-Months  Vaginal elasticity and tightening improved afler Laser (P = 0.0027, P = 00014, respectively). PFM Strength and
WVHI. Rellex increased after Laser (P = 0001 1, P = 0.0022, respectively). FSFI total score and desire, arousal, orgasm and

satisfaction were higher after Laser (P = 0,036, P = 0.035; P= 0.044; P = 0.039; P = 0.042, respectively). VHI total
seores wene higher after Laser (P = 0.0032),
Lauterbach, 2022 FSFI; WHI; Sexual Intercourse rate 3 6-Maonths  Sexual imtercourse rate; (haseling, P = 0,79, 3-Months, = 0011, significant increase in the study goup; 6-Maonths,

P =105}
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Cheng, 2021%+

Sathaworawong,
zie

Gan, 2022

Setyvaningrum, 2022
Caruth, 20189

Dobrok hotova, 2019
"

Lalji, 2017

Sckiguchi, 20013¢

Kolodchenko, 20219

Vieariotto, 2016

Vicariotto, 2017

Millheiser, 20008

Satisfaction Rate, FSFI

Waginal tightness satisfaction survey,
PFM Strength (mmiHg)

FSFIL WV HI, VT histology

Improvement in VL complaints
ICI-VS, PFIO-T

Biopsies, dynamic assessment; PFM
Strength (mm/Hg), length of introitus

WL, sexual gratification

GRA, F5FI, FSD5-R, VLO, 550

GRA, VHI, FSFI

PIS0-12, VLO

PISC-12, VL, 550)

GRA, FSFIL, FSD5-R, VL), 550

3,12
Months
1,3,6-
Maomths

1-Manth,
10-12-
Mlonths

2-Months
I-Month

I-Month

1,36, 12-
Months

1, 4-Manths

After
treatment,
1-2 months

Adfter
treatment,
1,2,69,12-

Mot hs

1,3,6-

Mot hs
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Satisfaction Rate (12-Months) 87.5%. FSFL improvements at 3-Months (P<000) and one year (P<0L05) after
treatment,

Waginal Tightness satisfaction survey: improvement of symploms in laser goup I-Month (P=0.002), 3-Manths
(P=0.004), Mo significant difference at 6-Months, Patients” overall satisfaction was higher in the laser group, | and
3-Manths (P=0.003 and P=0,001, respectively), PFM Strength increased in both groups at all follow-ups (F<0.001),
FSFI: (hefore/1-Month first treatmen, P<0,01; before/l-Month second treatment, P<0,01), VHI; (before' | -Month
first treatment, P<0.05; before/l-Manth second treatment, P<005); VTI, 10-12-Maonths: (both the anterior and
posterior vaginal walls after treatment were significantly hi gher than the pre-treatment baseline, P<0,002, P<0001,
respectively ), Histology: a thicker stratified squamous epithelium layer, angiogenesis and a denser lamina propria
were ohserved after laser treatment.

Total of 14 patients: | no improvement, 4 mild, & moderate, 3 high stated satisfaction;

ICI0-VS and PFIQ-T: a significant improvement at 2-Months compared to baseline (P<0.001).

Subjective improvement (73.3%); Dyvnamic assessment: all symptoms regarding a relaxed vagina have improved
after the RF procedures (from P=0.03 to P<0.001). Biopsies: mEMNA expression of proteins involved in
collagenogenesis showed a significant decrease in the expression of decorin, MMP-2, collagen, and type 3 mRMNA
(P =0.05) PFM Strength {mm/Hg): significant increase in the strength of muscele contraction {P<0.001). Reduction
of the length of introitus (P=0.05).

VL All participants reported vaginal sensation of slightly, moderately or very tight after | month. Sexual
eratification after I month: 48% answered strongly agree and 45% agree.

GRA improved moderately and markedly at 33% at 3-Months, 4 1% at6-Months, and 32% at 12-Months, FSFI wotal:
significant improvement was observed at all follow-up periods, but 12-Months, FSDS-R: significant improvement
wis observed at all follow-up periods. VLO: improvements throughout 12 months (P<0.0001). 550 significant
improvement in 76, 5% at each follow-up period.

GRA for sexunl satisfiction and vaginal laxity improved in both follow-up 1-4-hMonths (P<0001; P<0,001, P<0.01,
and P<0L001, respective ly), Significant improvement in FSFI and WHI at | -<4-Months,

VLG and PISO-12 improved significantly after treatment and at 30 and 60 days fol low-up when compared to pre-
reatment assessment,

VL, PISO-12 and S50 significant improvement after treatment and all follow-up periods when compared to

before treatment.

GRA improved moderately and markedly at 48% at 3-Months, 61% at 6-Months, Improvements in FSFL VLOy and
FSDS-R (P=0.0011at 6-Months, S50 improved at 6-Months {P=0.002).
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Wattanakrai, 20210

Alinsod, 2015

Eftekhar, 20219

Pather, 20210

Krychman, 2017

Kim, 2020
Parda, 2006¢

Al-Hamadani, 2009¢

Muoore, 2014»

Park, 2015»

Kim, 20200

Treatment  Satisfaction,  Biopsies,
VLA, FSFI, PFM Strength
{Perineometer);

VL, S50

POP-0), FSFI

VFS, POP-0), MOS, Genital Hiatus,
VLQ (tight), FSFI

VL0, FSFI, FSDS-R

YLOQ, FSFI, FSDS, Vaginal Pressure
{emH:0) resting
Patients” Satisfaction,

Sabbatsberg Sexual Selferating Scale.

PISO-12.

FSFI; Vaginal width.

WL score;, Vaginal dryness score; Pain
at intercourse, Partners” satisfaction;

1,3 months

| month

3-Months

3. 6-Months

1,3,6-
Maonths

4, 12-Weeks
f-Months

10 weeks

f=Months

2.6, 12-
Months
I=3-Months
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Treatment Satisfaction: higher in the active group (P=<0.001), Biopsies: increased mucosal epithelial thickness,
compact lamina propria, denser connective tissue, inereased number of blood vessels, and inereased elastic tissue in
the active group. VL significant improvement in hath groups at 4 and 12 weeks, with greater improvement in the
active group. PFM Strength: significant improvement in the active group at both follow-up periods. FSFI total:
significant improvement in the both groups at 12 weeks. The active group also improved significantly at 4 weeks.
VL Pronounced improvement with the 1 treatment, some additional and minimal improvements with 2 and 3+
treatments. Similar trend with $50).

POP-0) improvement (3-Months), point Ba (P=0.02) and total vaginal length {0.014). The perineal body also
improved but not significantly {P=0.058), Other points are slightly improved. FSFL Significant improvement in all
domains after 3:-Months foll ow-up.

VIS (36-Months): did not reach statistical significance between sham and the active group. MOS (6-Months):
improvement in the active group but not statistically significant. Genital Hiatus (6-Months): no difference was noted
between groups, VLO: improvements were observed inboth groups butonly the active group presented a significant
improvement afier 6-Maonths (P=001). FSFL: Active group improved significantly at 3-Months (P=0.02), but not
after 6-Months (P=007)

VL Mo vaginal laxity at 6-Months was 3,39 times (OR = 339, 95% CI =1.54-745) greater in the active group
than in the Sham group, FSFL and FSDS-R: a greater improvement was observed in the active group for FSFI and a
borderline significant finding of less distress for the Active on FSDS-R when compared with Sham at 6-Months.
FSFI domains: improvements in FSFLin all domains at 4 and 12 weeks;, VLO and FSDS; improvements at 4 and 12
weeks; No significant improvement was observed in resting vaginal pressure at 12 weeks,

Grreatimprovement in Sexual Life: 66%; Significantimprovement: 24%; Slight improvement; §%; No improvement
4% 94% of womenreached orgasm; 96% ofwomen felt adequate vaginal tightening. Two patients regretted surgery.
Sabbatsberg Sexual Self-Rating Scale Scoring ( 10 weeks): P = 0,001 in all domains in both groups. Rich plasma
injection was significantly increased compared to perineorthaphy in Sexual interest (3.2 versus 3.7, P= 0.024),
Sexual activity (3.4 versus 3.9, P=0.018), and Sexual pleasure (3.2 versus 3 8, P=0.022 respectively). Mo statistical
difference was found in Sexual life, Importance of sex, and Orgasm.

P15 12 total score (6=Months): P<00401; no change was observed in questions (] -sexual desire, () 5-

pain during intercourse, and Q1 l-partner having an issue with premature ejaculation). Mo difference was found in
pain with intercourse pre- o postoperatively.

Owerall FSFL: progressively improvement up o | 2-Months (FSFI orgasm domain improvement: P<0.05); Vaginal
width satisfaction: 92 8%,

Waginal laxity improvement (89, 1%0), Vaginal dryness improvement {8750 ); Improvement in pain al intercourse and
partners” satisfaction (p=0.0001).
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Ulubay, 2016

Jamali, 2014+

Cheng, 2021%»

Yang, 2022

Li, 2022

Lorzadeh, 2016°

POP-Q; Patients’ Satisfaction Rate
with Operation; Partners” Satisfaction;
Operation recommendation;
Dyspareunia.

FSFI

FSFI, Satisfaction Rate.

FSFI, VHI, VAS

3D-Trasvaginal Ultrasound, FSFI

Sexual satisfaction; Vaginal tightness;
Vaginal dryness; Sexual problems

6-Months

6, 18-
Months
3, 12-
Months
After
surgery, 7-
days, 1,3,6-
Months
13.2(6.1-
50.2)
Months
After
intervention

Genital hiatus and perineal length improvement (P<0.01); no statistical change in total vaginal length. Patients’
Satisfaction Rate with Operation (87.9%); Partners” Satisfaction (92.6%); Operation recommendation (87.9%);
Dyspareunia (10%).

All FSFI domains improved at 6 and 18-Months (P<0.001), but pain and lubrication after 6-Months.

Severe and Moderate VL: FSFI total score after the operation (3,12-Months): P<0.01 in both periods and degrees.
Satisfaction Rate (12-Months): severe VL 88.2%; moderate VL 909%.

FSFI total score: (before/after surgery, P<0.001); VHI total; (Before/I-Month, P<0.0001; 3-Months, P<0.0001, 6-
Months, P<0.0001); VAS (good quality of patient satisfaction afler surgery).

Reduced introital diameter (from 4.1 to 2.3 em, P<0.05) and reduced vaginal angulation (from 1827 1o 1227, P<0.05)
on maximum Valsalva manoeuvre. Pelvie floor muscle function improvements. FSFI: No significant improvement
in the total score, P>0.05.

Sexual satisfaction and frequency of orgasm were significant in the group oak extract jell 2,5%; Sense of vaginal
tightness(93% in group jell 2.5%, 33%in group jell 2%, and 6,7% in group jell 1.5%); Vaginal drynessimprovement
(86% in group jell 2,5%, 43% in group jell 2%, and 33% in group jell 1.5%); Sexual problems (air at intercourse,
orgasm inability, coital incontinence, lack of relaxation, and sense of vaginal mass were significantly reduced in
group jell 2.5% (P<0.0001).

“ Laser; I' Radiofrequency; * Surgery; " Topical treatment; VL: <um.=.-.ﬁ§:<“ * Study was used for Laser and Surgery; ** Same population (6-months and 18-months); POP-Q: Pelvic 9@9 Prolapse Quantification;

POP; Pelvic organ prolapse; FSFI: Female Sexual Function Index; VAS: Visual Analog Scak; VHI: Vaginal Health Index; PISQ-12: Pelvic Organ Prolapse |

Sexual Questi

ire; VLQ: Vaginal Laxity

Questionnaire; VLBS: Vaginal Laxity Bother Score; VFS: Vaginal Flawus Score; MOS: Modified Oxford Score; SSQ: Sexual Satisfaction Questionnaire; GRA: Global Response Assessment; MFSQ: McCoy Female
Sexuvality Questionnaire; VT1: Vaginal tactile imaging;
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Table 3. ROBBINS-I classification for the selected non-randomized controlled studies.

Study Con Tounding Selection of  Classification of Dreviations from Missing Data Measurement Selection of the Overall
Participanis Interventions Intended Interventions of Outcomes Reporied Resuli
Gaviria 2012 Serious Maoderate Maoderate Serious Mo information Serious Maderate Serious
Lee 2014 Low Maoderate Maoderate Muoderate Muaderate Madernte Maderate Maderate
Gaviria 2016 Serious Maderate Maoderate Serous Maderate Maderte Maderate Serious
Jomah 2019 Serious Moderate Moderate Serious Maoderate Serious Maoderate Serious
Mits uy uki 2020 Serious Moderate Moderate Moderate Serious Serious Muoderate Serious
Toplu 2021 Serious Moderate Moderate Moderate Maoderate Maodemte Maoderate Serious
Lawterbach 2021 Serious Moderate Moderate Moderate Maoderate Modemte Maoderate Serious
Lauterhach 2021 Serious M aderate Maoderate Maoderate Muaderate Maodernte Maderate Serious
Cheng 2021 Serious Senous Moderate Senous Moderate Serious Maoderate Serious
Alinsod 2015 Serious Moderate Serous Serious Moderate Serious Muoderate Serious
Dobrokhotova 2019 Serious Serous Senous Moderate Maoderate Modemte Serious Serious
Kolodehenko 2021 Serious Maderate Maoderate Moderate Maderate Maoderate Maderate Serious
Caruth 2018 Serious Moderate Senous Senous Maoderate Serious Maoderate Serious
Lalji 2007 Serious M oderate Senous Moderate Muoderate Moderte Maoderate Serious
Eftekhar 2021 Serious Moderate Senous Moderate Maoderate Serious Maoderate Serious
Millheiser 2000 Serious Maoderate Muoderate Moderate Moderate Modermte Maoderate Serious
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Kim 2020 Senous Modemte Serious Modente Modemte Muoderate Moderate Serious
Sekiguchi 2013 Senous Moderte Maoderte Modermte Serious Serious M oderate Serious
Vieariotto 2016 Serious Moderate Serious Modemte Serious Moderate M odderate Serious
Vieariotto 2017 Serous Maoderte Serious Maodente Serious Maoderate Maoderate Serious
AlHamadani 2019 Serous Serious Serious Maodente Maodente Maoderate Serous Serious
Jamali 2014 Senous Serious Serious Modermte Moderate Muoderate Senous Serious
Kim 2020 Senous Serious Modemte Serious Modemte Serious Senous Serious
Muoore 2014 Serious Serious Maoderate Modemte Modemte Moderate M adderate Serious
Pardo 2006 Serious Serious Maoderate Modemte Moderte Serious M odderate Serious
Park 2015 Serious Serious Maderte Serious Muodente Serious M oderate Serious
Ulubay 2016 Senous Serious Muoderate Modernate Moderate Serious Moderate Serious
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Supplementary Table 1 — Search Strategy

DATE: 7" of September 2022

Pubmed (07/09/2022) — All Fields - n=145

("vaginal laxity" OR "vaginal looseness" OR "vaginal relaxation”" OR "wide vagina" OR "vaginal flaccidity")
Embase (07/09/2022) — All Fields - n=274

‘vaginal laxity' OR 'vaginal looseness' OR 'vaginal relaxation' OR 'wide vagina' OR 'vaginal flaccidity’
Scopus (07/09/2022) — Title/Abstract/Keynotes - n= 182

( TITLE-ABS-KEY ( "vaginal laxity" ) OR TITLE-ABS-KEY ( "vaginal looseness" ) OR TITLE-ABS-KEY ( "vaginal relaxation"
) OR TITLE-ABS-KEY ( "wide vagina" ) OR TITLE-ABS-KEY ( "vaginal flaccidity" ))

Web of Science (07/09/2022) - n = 160

TOPICO: ("vaginal laxity") OR TOPICO: ("vaginal looseness”) OR TOPICO: ("vaginal relaxation”) OR TOPICO: ("wide vagina") OR
TOPICO: ("vaginal flaccidity")

Cochrane Library (07/09/2022) - n=45

(("vaginal laxity" OR "vaginal looseness" OR "vaginal relaxation" OR "wide vagina" OR "vaginal flaccidity")):ti,ab kw; Any MeSH descriptor
in all MeSH products.

Clinical Trials (07/09/2022) - n=10
("vaginal laxity" OR "vaginal looseness" OR "vaginal relaxation”" OR "wide vagina" OR "vaginal flaccidity")
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Supplementary Table 2 — Characteristics of the included studies regarding energy-based treatment for vaginal laxity (VL)

Author Deviee Procedure Presession Care Post-session Parameters Adverse

care Events

Gaviria, Er¥YAG 290 nm  2sessions )/ | 5-30 days interval  Topical anesthesia Avoid sexual 9 wvaginal wall (360° belt-shaped pattems)/ 10J  No mdverse

lnser (Lidocaine 2% + activities for vestibule and introitus, events,

Prilocain}, Wash and 72 hours,

disinfection salution,

Lee, ErYAG 2040 nm 4 sessions; 1-2 weeks apan Mot informed. Mot informed.  GA; Session | and 2, 3607 seope 3 multishotsand 1.7 Vaginal

laser Jahot, pulse enerzy at 15 mJ. Session 3 and 4, 90°  ecchvmosis
scope 3 multishots and 1.7 Jishot; pulse energy at 15 with a  mild
mJ (vaginal canal), GB: Sessions 1-4 called for the 907 burning
scope 3 multishots and 1.7 Mshot, sessions 3 and 4 an  sensation,
additional 2 passes per session with the 3607 scope in
long-pulsed mode, a pulse width of 1000 ms (1 ), 3.7
Jshaot (vaginal canal),

Gaviria, ErYAG 290 nm  1-4 treatment sessions/ | 5-30 Wash and disinfection Avoid sexual 3607 laser irradiation of the vaginal canal; 90 1 is  Mild and

laser days interval solution, To the vestibule  activities for delivered  to each  imadiation  location  with  transientedema

(Lidocaine 2%) and to the 72 hours, reinforcement of the lower vaginal third/ 10J vestibule  and a tolerable

introitus and introitus, heating

area ( Lidocaine spray sensation.

10%4).

Ahmed ErYAG 2940 nm 2 treatment sessions with an Wash and disinfection Avoid sexual 4 passes per session /7 50) vaginal mucosa, 4passes per Mot informed.

laser interval of 4 weeks. solution, Topical intercourse for  session vestibule and introitus with a PS03 hand piece.

angsthesia (Lidocaine 3 days,

).

Jomah Er¥YAG 200 nm 4 sessions with 2—-3-weck Raoutine anti septic, Avoid sexual 3607 seope via automatic dual step, First step: three  Heating in the

laser interval Topical anesthesia intercourse for  passes of multiple pulses mnging from 1.7 t02.2 ) per - vaging  during

(Lidocaine or Prilocaine 2 days, pulse, Second step: two passes of long-pulsed wave of  treatment,

1%a). 3.7 Jand a pulse widthof | 5, vaginal
ecchymosis
with a  mild
burning
sensation,

Mt uy uki, Er YAG laser 2-3 sessions’ 30 days inlerval Topical anesthesia Avoid sexual 250 joules of energy were delivered per pass, Transient
(Lidocaine 10%5). Wash intercourse for  comesponding o 3 Jem2 of Muence per one SMOOTH  edema aler the
with a physiological 3 days, pulse in the vaginal canal (3607). 10 J of laser energy  treatment;
salution, wvestihule and introitus, stronger
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11
vaginal
discharpge 40%,
fransient  urge
incontinence
%4,
Sathaworawong, ErYAG 20 nm 2 sessiona'manthly Cleaning of penneum Avoid sexual 10 Vem2 (vaginal canal), 10 Jiem2 (vestibule and  Mild and
laser area with normal saline, intercourse for  introis)’ A 7-mm spol-size handpiece with a pulse  transient
7 days. duration of 250 ms and a repetition rte of 1.6 Hz was  leukorrhea,
used for both areas. dryness,
dysuria,
vaginal ilching,
and spot
hleeding.
Setyaningrum, Er¥YAG 290 nm -3 treatment sessions. |- Vaginal canal and Avaoid sexual Vaginal canal: 3 Fem2 fluence, 7 mm spotsize, 1.6 Hz A mild,
laser Month interval introitus disinfected with intercourse for  frequency nanitching
betadine, Topical 7 days, Introitus; 10 Vem2, 2 mm spot size, 1,6 He frequency fluor albus in
anesthesia, one patient,
Lauterbach Carban dioxide Three treatments’ 4 weeks Mo Refrain from Laser density was set to 10% and laser energy ranged  Unpainful
(C0O32) laser. interval vaginal from 7.5 10 10 to 12.5 mJ delivered to the vaginal — suction;
intercourse or - mucosal surface including the introitus and fomices. stinging
tampaon. sensation; local
sensitivity;
lovwer
abdominal
cramping;
unnary  fract
infection,
Lauterbach Carbaon dioxide Mot informed. Mot informed. Mot informed.  Treatment of the entire vaginal circumference. Mot informed.
{C02) laser.
Lauterbach Carbaon dioxide Single treatment session for Mot informed. Refrain from Treatment of the entire vaginal circumference with  Discomfort and
(C0O2) laser. study group and sham. vaginal energy and without energy (sham group). sense aff
intercourse or pressure lasting
tampon for 14 up o 5
days, minutes,
Vaginal
discharge for 2
days, One
participant
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reported  low
back pain.
Cheng, Carbon dioxide Three treatments’ 1-month Not informed, Notinformed.  DOT 30 W, a dwell time of 1,000 usec, and a DOT  Not informed,
(CO2) laser, interval spacing of 1,000 pm,
Toplu Carbon dioxide 1-3 sessions Cleaning of vulvovaginal ~ Notinformed. 3045 mJ; 1-1.2 mm distance settings, Pain and
(CO2) laser. area. discomfort
during the
procedure
reported.
Gao Carbon dioxide 2 sessions/I-Month interval. Not informed. Notinformed. 10 mJ and a spot density of 10-15%. No.
(CO2) laser.
Vicariotto Dynamic 5 sessions (vaginal laxity arm)  Not informed. No. Not informed. No.
quadripolar RF every 1421 days;
Vicariotto, Low-energy 4-6 sessions/every 14£2days  Coupling gel. No Power settings were 14% 10 20% of the device No.
dynamic impediment to maximum power (55 W) to treat vaginal mucasa,
quadnipolar RF sexual
intercourse,
Lalji Maonopolar RF 3 once-a-week treatment Not informed. Notinformed.  Intravaginal tip: 30 points and 80% duty factor, No,
device (Exilis sessions Extra-vaginal: 90 points and 100% duty factor.
Ultra 360, BTL
Industries Inc.,
Boston, MA)
Caruth Bipolar RF-based  Group I: treated 16-20 minutes  Not informed. Notinformed,  RF energy level of 25- 30 and a cut-off temperature No.
device (Votiva, internally in the vaginal canal of 430C. FractoraV with a coated 24-pin tip was used
InMode MD Ltd,,  and 8-10 minutes per labium, with an RF energy level ranging from 15 to 30,
Lake Forest, CA).  Group II; treated 10-12
FractomV minutes in the vaginal canal
handpieces and 5-6 minutes per labium
and Group [I1: treated for 6-8
minutes in the vaginal canal
and 3 minutes per labium.
Dobrokhotova,  Non-ablative RF 3 procedures/7 days interval Cooling gel Notinformed.  Focused radio wave radiation with a frequency ofup  No.

Exilis apparatus
using Ultra
Femme 360°

1o 3 MHz was directed to the target tissue (vulvar,
perineal region and intravaginal).
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technology (BTL,
Czech Republic -
Great Britain)
Sekiguchi RF device Single procedure, 5-times each  Non-alcohol-based Avoid sexual RF treatments were delivered at 90 Jem2, The Mild pain,
(Viveve Vaginal  area with 21 overlapping cleanser, Coupling fluid,  intercourse for  dumtion of each pulse is 7.5 seconds in the vaginal vaginal
Laxity RF pulses or up to a maximum 10 days introitus avoiding the urethra. leukorrhea, and
Therapy System,  total of 105 pulses. low abdominal
Viveve, Inc, pain.
Sunnyvale,
California USA)
Kolodchenko, Nonablative/ 3 reatments’ I-month intervals  Ultrasound gel for Keep the Energy level at 50%-70% output for all 3 pairs of Mild pain,
noncoagulative coupling and lubrication. treated area electrodes (vaginal canal). Target temperature (42°C
multipolar clean and to at the proximal thermometer and 45°C for the mid
RF/Pulsed refrain from and distal thermometers,
electromagnetic mechanical or
field (PEMF thermal injury.
based device
(Venus Fiore TM,
Venus Concept,
Weston, FL).
Millheiser, RF (Viveve, Inc, Single treatment, Non-alcohol based Notinformed,  The first three subjects were treated at an energy level  No,
Palo Alto, CA, cleanser of 60 joules perem2, and in the absence of adverse
USA) Coupling fluid. events, the next three subjects were progressed to 75
Jjoules per em2, followed by 90 joules per em2 for the
remaining 18 subjects (vaginal mucosa hymenal ring
and entire area avoiding the urethra),
Krychman, Surface-cooled, Single treatment ofup to 110 Coupling fluid. Not informed.  Active treatment energy dose of 90 J/em?; the Sham Vaginal
monopolar RF pulses. treatment energy dose of 1J/ em? (vaginal mucosa discharge: pain
avoiding the urethra). ordiscomfort.
Kim, 2020 RF witha 2 sessions’ 3 weeks apart. Coupling gel. Notinformed,  The output frequency of the equipment is 460 kHz = Pain

resistive electric
transfer
equipment {Hera
V., Elimtek Co,
Ltd., Seongnam-

20%, and the energy is 0.6 W= 207 when the set
temperature is exceeded and 20,3 W = 20% when the
temperature is below the set tempemture ( Vaginal
wall; ventral regions for 4 minutes and the dorsal
regions for 6 minutes;).
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Alinsod,

Wattanakrai,

Eftekhar,

Pather,

51, Gyeonggi-do,
Republic of
Koarea)
ThermiVa
Transcutaneous
temperature
controlled RF
{ThermiGyn,
SouthLake, TX)

RF and pulsed
electromagnetic
felds-based
device (Venus
Fiore™ %ems
Concept, San
Jose, CA)

Higes RF device
(Danesh Bomyan
Mava Slim
Company )
ThermiVa RF
generalor

(K1 30689-
Symphani RF
Generator -
ThermiAesthetics,
Southlakes,
Texas)

3-treatments'd-6 weeks
interval |

J-treatments'd-week intervals

Package 1: 3 sessions weekly.
After 15 days, package 2
started weeklv).

4 vaginal quadrants, with each
quadrant receiving treatment
for 3 minutes,

Journal of Sexual Medicine

Lubncant gel,

Ultrasound gel.

Mot informed.

Mot informed.

MNa
impediment to
sexual
ntercourse.

Avoid sexual
intercourse for
at least 24 h.

Mot informmed.

Mot infommed.

3-5 minutes per zane (labin majora and vaginal wall),
Target temperature 40°C to 45°C. Total treatment
time (<30 mimates ),

The active group: BF energy level of 50-60% (of B0
watls, | M Hz maximum) target therapeutic
temperature level of 41-44 °C, The Sham group:
nontherapeutic RF energy level, 1% with PEMF
turned of £ (vaginal canal),

Endothermy { 15 minutes); Endogym {30 minutes).

Active group (therapeutic tlemperatures of 42-47 C,
vaging canal), Sham probes were identical in
appearance; (therapeutic temperatures 25-27 C,
waginal canal ),

Page 44 of 49
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Mo,

Pain, burning
sensation, pain
and burning
during  sexual
ntereourse;
itching,

Mot informed.

Mo,

@ XS Dynamis, Fatona, Slovenia; B: Lutronic, Goyang, South Korea; 8: SmartXide2, DEKA, Florence, Italy; |1: Tooda, Gyeanggido, Karea: RF: Radiofrequency; * Study was also used for

SUTRETY.
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Supplementary Table 3 - Characteristics of the included studies that assessed surgical treatment for vaginal laxity (VL).
Author, Year  Surgery Type Ancsthesia Procedure Post-operative Care Return to  Adverse Events
Sexual Activity
Parda, 2006 Colporrhaphy +  Spinal  anesthesia  Site-specific anterior and posterior repair plus  Patients were discharged  Six weeks after  Minimal surgical wound
Perineoplasty. (=36}, general  additional perineoplasty (n=52). The surgeon  onthe following dayand  surgery dehiscence (affecting the vaging
anesthesia (n=17) wis able 1o insert two fingers inthe vagina after  were seen 7 days and 6 and the perineum).
procedure, weeks later,
Moore, 2014 Posterior Spinal or pgeneral Standard  colpoperineoraphyvaginoplasty o Vaginal packing for a  Six weeks afler  Pain: no o different  from
colpoperineoraphy!  anesthesia, repair the vaginal caliber and introitus to its pre-  short period of time and — surgery, preoperatively to postoperatively,
vaginoplasty, childhirth anatomic state, remaved  prior o
Concurrent discharge  home,  MNo
procedures  were heavy lifting or vigorous
also performed. exercise for 4 weeks.
Park, 2015 Vaginal Sedation, After marking and two incisions at 3 and 9 Packing was removed Four weeks after  Implant  extrusion {9 (5%
rejuvenation  using o'clock (for inlet and outlet of thread), the on postopemtive day 1. surgery. Implant  snapping (7 (3.9%);
elastic silicone retriever was in the vaginal submucosa at 3 Patients  were  seen Capsular contmeture (7 (3.9%0);
thread. o'clock and mtated w adequately reach the postopemtively at 2, 6, Infection (3 {1.7%)
outlet incision at 9 o’clock, and 12 months  for
follow-up.
Jamali, 2004 Colpoperineoplasty  General anesthesia The rectovaginal area was cut until the inner  One week, one, two, Six weeks afler  Notinformed.
section of the levator ani musele was visible, The  three, six, and 18 months  surgery,
appropriate amount of tissve was removed from  after  surgery  for a
the vagina according to the degree of vaginal  checkup,
laxity. The perineal body was reconstrucied. The
size of the vagina was appropriate if two fingers
of the surgeon were fitted after repair.
Ulubay, 2006 Perinsoplasty General  or  local  The perineal skin was dissected with scissos or - Discharged on Mot informed. 4 (10%0) experienced dyspareunia
anesthesia. a scalpel. The perineal body was strengthened,  postopemative day | after treatment.

and the superficial tramsverse perineal muscle
was approximated with tmnsverse inerrupled
sutures in the midling of the two layers, The
rectovaginal fiscia was approximated o the
peringal  body  using  imtemupted  sutures,
Bulhocavernosus  muscle was  approximated
with sutures at the level of the posterior
fourchette.
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Al Pasterior Not informed. Perineoplasty was performed in three layers of  Discharging home next  Six weeks after  Not informed,
Hamadani, colpoperineorthaph interrupted vieryl sutures, after sufficient lateral  day surgery,
2019 y + two additional incision in the perineal muscles to allow
shots  of platelets lengthening of the penneum. Two additional
rich plasma shots of platelets rich plasma injection, one
injection intraoperative and the other four weeks later,
were used in one of the groups.
Kim, 2020 Gold thread ~ Sedation. 38 mm or 50 mm for the dermis and Notinformed. Not informed. No.
implantation, subcutaneous layer of the labia majora; and 13
mm for the suroundings of the clitoris and labia
minora; 25 mm for the vaginal introitus and
walls between the lamina propria and muscular
layerat 3, 6,9, and 12 o'clock of the vaginal wall,
Cheng, 2021*  Vaginoplasty. Local anesthesia Vaginal mucosa is elevated to expase the levator  Not informed. Not informed. Not informed.
ani muscles, and stitches are started from the
upper triangle of the vagina to the edge of the
hymen to tighten the muscles. The penneal gap
was also repaired if needed. Success was
considered if no more than two fingers could be
tightly inserted into the vagina.
Yang, 2022 Human  acellular  Intravenous 0.5<m-long incisions at 3-5 points and at 7-9  Gauze compressing the  Not informed. No.
dermal matrix  anesthesia points were given inside and outside the hymen  vaginal area for 10
(HADM)/ Ennched mark, The HADM strap was fixed and guided minutes  to  cease
platelet  treatment into the puncture tunnel to complete a U-shaped  bleeding,
(EPT) suture. The strap was pulled and tightened to
narrow the vaginal cavity. EPT: EPT therapy
was given twice post-surgery, at a speed of 3300
rpm for 4 minutes and 3 minutes. Concentration
was injected into vaginal mucosa, clitoris, G-
spot and A point.
Li, 2022 Vaginoplasty Vaginoplasty: two incisions at 3 and 9 o’clock  Gauze in the vaginal [-Month after  Minor implant visibility (n=4)
(Acellular  dermal on the mucocutaneous junction of the vaginal canal for 24 hours.  surgery
matrix)/ orifice for the U-shaped tunnel. 15 ¢m » | em  Three days antibiotics,
Perincoplasty piece of ADM was intoduced into the tunnel,

entering and exiting through the 9 o’clock and 3
o’clock incisions 3 times. The bulbocavemosus
muscle and levator ani muscle were also
reinforced. A perincoplasty was subsequently
performed to reinforce the superficial transverse
perineal muscle.

* Study was also used for Laser; VL: Vaginal Laxity
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Supplementary Table 4. GRADE — Summary of Findings

17

Outcomes

Relative Effect (95%
Confidence Interval)

Number of Participants: Active
treatment/Other (studies)

Certainty of
Evidence
{GRADE)

Comments

Sexual Function

MD 2.38 higher (0.5
lower to 5,27 higher)

Active 229/ Other 172 (3 RCT)

A0 Moderate

Risk of Bias «; Inconsistency:;
Indirectness; Imprecision:; Other
Gﬁf:m_ﬂﬁﬂﬂn_ﬁﬁmn

Pelvic Floor Muscle
Strength

MD 4.22 higher (1.02
higher 1o 7.42 higher)

Active 63/ Other 63 (2 RCT)

Q0 Low

Risk of Bias; Inconsistency:;
Indirectness:, Imprecisiony; Other
considerations:

Waginal Laxity
Cuestionnaire

MD 1.01 higher (0.38
lower to 2.4 higher)

Active 171/ Other 111 {2 RCT)

FEEO Moderate

Risk of Bias; Inconsistency:;
Indirectness:; Imprecision;; Other
considerations:

«Selective Reporting; - Small sample size; - Not senous; « None
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H PRISMA 2020 Checklist

Page 48 of 49

1 Location
Tocron and Checklist item where item
P is reported
TITLE
Title 1 _ ldentify the report as a systematic review. Page 1
ABSTRACT
Abstract 2 _ See the PRISMA 2020 for Abstracts checklist. Page 1-2
INTRODUCTION
Rationale 3 | Describe the rationale for the review in the context of existing knowledge. Page 3-4
Objectives 4 | Provide an explicit statement of the objective(s) or question(s) the review addresses. Page 4
METHODS
Eligibility criteria 5 | Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. Page 4-5
Information 6 | Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify Page 4-5
soUrces the date when each source was last searched or consulted.
Search strategy 7 | Present the full search strategies for all databases, registers and websites, including any fiters and limits used. Page 4
Selection process & | Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each Page 5-6
record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
Data collection 9 | Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked Page 5-7
process independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the
process.
Data items 10a | List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each Page 5-7
study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
10b | List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any | Page 5-7
assumptions made about any missing or unclear information.
Study risk of bias 11 | Specify the methods used to assess risk of bias in the included studies, including details of the tool{s) used, how many reviewers assessed Page 6
assessment each study and whether they worked independently, and if applicable, details of automation tools used in the process.
Effect measures 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results, Page 6-7
Synthesis 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and | Page 4-7
methods comparing against the planned groups for each synthesis (item #5)).
13b | Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data Page 4-7
conversions.
13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses. Page 4-7
13d | Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the Page 4-7
model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression). Page 4-7
13f | Describe any sensitivity analyses conducted to assess robustness of the synthesized results. Page 4-7
Reporting bias 14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases). Page 6-7
assessment
Certainty 15 | Describe any methods used to assess certainty (orconfidénts Einuthie\bodly iof-evidence for an outcome. Page 6-7
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- PRISMA 2020 Checklist

Section and

Topic

Checklist item

Location
where item
is reported

assessment
RESULTS
Study selection 16a | Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included | Page 7-8
in the review, ideally using a flow diagram.
16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded. Page 7-8
Study 17 | Cite each included study and present its characteristics. Page 7-8
characteristics
Risk of bias in 18 | Present assessments of risk of bias for each included study. Page 10-11
studies
Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision | Page 8-10
individual studies {e.g. confidence/credible interval), ideally using structured tables or plots.
Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. Page 8-10
syntheses 20b | Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. | Page 8-10
confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
20c | Present results of all investigations of possible causes of heterogeneity among study results, Page 8-10
20d | Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. Page 8-10
Reporting biases 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed. Page 8-10
Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. Page 8-10
evidence
DISCUSSION
Discussion 23a | Provide a general interpretation of the results in the context of ather evidence. Page 12-14
23b | Discuss any limitations of the evidence included in the review. Page 12
23c | Discuss any limitations of the review processes used. Page 12
23d | Discuss implications of the results for practice, policy, and future research. Page 12-14
OTHER INFORMATION
Registration and 24a | Provide registration information for the review, including register name and registration number, or state that the review was not registered. Page 4
protocol 24b | Indicate where the review protocol can be accessed, or state that a protocol was not prepared. M/ A
24¢ | Describe and explain any amendments to information provided at registration or in the pratocal. N/A
Support 25 | Describe sources of financial or non-financial support for the review, and the role of the funders or spansors in the review. Title Page
Competing 26 | Declare any competing interests of review authars. Title Page
interests
Availability of 27 | Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included Supp.Material
data, code and studies; data used for all analyses, analytic code; any other materials used in the review.
other materials
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4.2. Artigo 2. Cross-cultural adaptation and validation of the Brazilian
Portuguese version of the Female Sexual Distress Scale -Revised questionnaire
for women with vaginal laxity
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Abstract

Introduction and hypothesis Vaginal laxity (VL) can impair women s quality of life and there are not many tools aimed at
quantitatively addressing this complaint. Sexual distress can be present within this group of patients. The aim of our study is
to carry out the cross-cultural adaptation/translation and validation of the Female Sexual Distress Scale-Revised (FSDS-R)
for Brazilian Portuguese women with VL.

Methods Women age = 18 vears, with VL (n=82), and without VL (n=53) were included. Continuous variables were
described in the form of mean/standard deviation or median/range, and Student’s t test was used. The Chi-squared test was
used for dichotomous variables. Cronbach’s alpha coefficient was used for internal consistency and Spearman'’s correlation
was used to assess construct validity (FSDS-R. Female Sexual Function Index [FSFI], and Incontinence Questionnaire
Vaginal Symptoms [ICIQ-VS]). A significance level of 5% was established using a two-tailed test.

Results Women with VL presented more analfvaginal sexual intercourse than women without VL (p=0.030). All three
instruments (FSDS-R, FSFL and ICIQ-VS) presented discriminant validity between women with and without VL (p<0.001).
A high internal consistency (Cronbach’s alpha =0.887) was found in women with VL and without VL (0.917). Regarding
construct validity (n==82), there was a strong positive correlation between FSDS-R score and ICIQ-VS scales, except for a
weaker correlation between the ICIQ-VS vaginal symptoms subscale {r: +0.2788; p=0.013). A moderate negative correlation
was found between FSDS-R and all FSFI domains (p<0.001), except for pain (p<0.062).

Conclusions The Brazilian version of the FSDS-R showed adequate internal consistency and discriminant validity, and a
correlation was found with other instruments such as FSFI and ICIQ-VS.

Keywords Vaginal laxity - Sexual dysfunction - Surveys and questionnaires - Validation study

Introduction

Vaginal laxity (VL) 1s defined as a complaint of excess
vaginal flaccidity and is described as a vaginal symptom of
sexual function specific to pelvic floor dysfunction by the
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latest International Urogynecological Association (IUGAY
International Continence Society (ICS) terminology [1, 2].
Women with VL may be representative of an early stage of
development of pelvic organ prolapse [3]; however, a con-
sensus on this matter has not yet been reached. According
to another study. VL differs from pelvic organ prolapse. the
former being related to symptoms concentrated in the vagina
and the latter involving the descent of one or more pelvic
organs [4]. The decreased vaginal sensation during inter-
course may be related to anatomical damage to the perineal
body, vaginal canal or introitus, underlying nerve and con-
nective tissue damage during pregnancy and childbirth, or
potentially a combination of these factors [5].

The diagnosis of VL is based on the patients’ self-report
[6]. A comprehensive medical history, physical examination,
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and psychosexual evaluation are the initial steps for the
proper identification of patients with VL. The Vaginal Lax-
ity Questionnaire is an instrument used in clinical research to
assist in the identification and severity of VL [7]. However,
this instrument does not fully understand the extent of the
impact on the quality of life of women with VL.

The Female Sexuval Distress Scale-Revised = FSDS-R
assesses sexual distress with a composite score = 11 [B].
Sexual distress is characterized by a set of feelings and emo-
tions that individuals have about their sexuality. It differs
from sexual dysfunction related to symptoms of sexual func-
tion, such as arousal, orgasm, and pain, separate from emo-
tions [8]. Assessing sexual distress in women complaining
of VL can help to understand its pathophysiology. Sexual
distress in women with VL has already been investigated in
previous studies in the English language [7, 9]: however, this
questionnaire has not yet been translated into or validated in
Brazilian Portuguese, making it difficult to investigate the
Brazilian population. Therefore, the aim of this study is to
carry out the cross-cultural adaptation, translation, and vali-
dation of the Female Sexual Distress Scale-Revised (FSDS-
R) in Brazilian Portuguese for women with VL.

Materials and methods

This 15 a cross-sectional study conducted from November
2021 o January 2022 at Women's Hospital - Prof. Dr. José
Aristodemo Pinotti, CAISM, at the University of Campinas
- Brazil. The study was approved by the Institutional Review
Board under the number CAAE: 53164221.3.0000.5404 and
followed the Guidelines for the Process of Cross-Cultural
Adaptation of Self-Report Measures [ 10].

Study population

Women aged > 18 years, with VL and women without VL
assessed by a single, dichotomous question (do you consider
yourself to have vaginal laxity) and by the Vaginal Lax-
ity Questionnaire (VLQ) [7] were included in the present
study. We considered the answers (very loose, moderately
loose, slightly loose) for VL and (neither loose nor tight) for
women without VL. Women with VL were recruited through
advertisements on the Hospital's official website and referred
to the study through the urogynecology outpatient clinic.
Participants without VL were recruited in their first appoint-
ment at the Family Planning outpatient clinic. These partici-
pants were referred for counseling for or to receive contra-
ceptive methods, without any complaints of prior genital or
sexual dysfunction. We excluded women with reading and
language comprehension difficulties, who had undergone
surgeries for pelvic floor disorders, who had undergone pre-
vious treatment for VL, and who had vsed vaginal estrogen
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in the past & months. The women who agreed to participate
in the study signed the consent form.

Regarding the sample size, as we know from the literature
that there is heterogeneity for calculating the minimum sam-
ple size from instrument validation studies, these data show
a variation ranging from 100 to 300 cases [11]. As the com-
plaint of VL is rarely discussed among women and health
professionals, we expect to analyze at least 100 participants.

The female sexual distress scale - revised - FSDS-R

The FSDS-R is a self-administered questionnaire validated
by Derogatis et al., consisting of 13 questions in English that
can be answered as (-never. |-rarely. 2-occasionally, 3-fre-
quently, and 4-always [8]. The FSDS-R total score ranges
from 0 to 52 and provides sexual distress measurement (the
higher the score, the higher the sexual distress).

Translation and cross-cultural adaptation

Owr study followed the six stages of translation and the
cross-cultural adaptation process proposed by Beaton et al.
[10]. Permission for the translation and validation of the
FSDS-R was granted by Derogatis Measurement Assess-
ments, LLC, and by the company Mapi Research Trust.
After receiving authorization, we started stage I - translation.

The initial translation of the original questionnaire was
performed by two native speakers of the Brazilian Portu-
guese language who were fluent in advanced English. The
first translator had experience in sexual dysfunction and
was aware of the topic assessed by the questionnaire. Their
translation (T1) was responsible for the clinical relevance.
In contrast, the second translator had no knowledge of the
issues related to the questionnaire’s topic and their trans-
lation (T2) was responsible for the language relevance. A
synthesis of the two initial translations produced a common
version called T-12. The synthesis process of the two trans-
lations was carefully analyzed and documented.

Subsequently, the translation of the T-12 version from
Brazilian Portuguese into English was performed by two
translators (back translation 1 and back translation 2) who
were not aware of the original version of the questionnaire.

An expert committee composed of the authors, two health
professionals specializing in gynecology and urogynecology
who work at the Women's Hospital - CAISM, and transla-
tors, were responsible for consolidating all translated ver-
sions and developing the pre-final version to test the gues-
tionnaire. The pre-final version was applied to 30 volunteers
complaining of VL. The volunteers were asked about the
difficulty in understanding the questionnaire items. The
expert committee was also responsible for evaluating ques-
tionnaire questions that might be not understood and needed
clarification.
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Finally, the approved version of the FSDS-R {Brazilian
Portuguese version) was added to a form containing sociode-
mographic and clinical questions, in addition to two other
questionnaires validated for Brazilian Portuguese. We chose
to apply the form to all participants, including the thirty
volunteers who participated in the cross-cultural adaptation
test phase. The study objectives were explained to all women
who agreed to participate. A researcher was responsible for
collecting the signature of the consent form from each par-
ticipant, delivering the data collection form, answering all
possible questions, and providing guidance on each question
in the questionnaires when needed, thus, ensuring due pri-
vacy for each participant during the data collection process.

Analyzed variables

Sociodemographic and clinical data were as follows: age,
marital status, ethnicity, years of education, body mass
index, menopausal status, number of pregnancies, births,
and abortions, types of delivery. type of affective and/or
sexual relationship, and complaints of VL.

Two questionnaires validated for the Portuguese lan-
guage were also applied: the Female Sexual Function Index
(FSFI) and the International Consultation on Incontinence
Questionnaire Vaginal Symptoms (ICIQ-VS). The FSFI 15
a brief and multidimensional questionnaire that assesses
sexual function in women. This instrument was developed
and validated by Rosen et al. and consisted of 19 items. It
investigates sexual response over the last 4 weeks and per-
formance in six domains: sexual desire, arousal, lubrication,
orgasm, satisfaction, and paim[ 12]. Validation in Portuguese
occurred in 2008 by Thiel et al. [13]. Last, the ICIQ-VS is
a l4-question questionnaire that assesses the presence and
intensity of vaginal symptoms, associated sexual 1ssues, as
well as their relationship with quality of life in research and
clinical practice. Tamanini et al. validated the ICIQ-VS in
Portuguese in 2008 [14].

Statistical analysis

Data collected from the interviewed women were organized
in a spreadsheet and exported for analysis into Intercooled
Stata 13.0 (Stata, College Station, TX, USA). The normal-
ity of sampling was assessed by the Shapiro-Francia test.
Continuous variables were described in the form of mean/
standard deviation or median/range, and for calculating dis-
criminant validity, Student’s 7 test and Chi-squared test were
used for continuous and dichotomous variables respectively.
Cronbach’s coefficient alpha, item-test correlation, item-rest
correlation were used to measure the internal consistency
(homogeneity of items belonging to the same scale). Spear-
man's correlation was calculated by comparing the FSDS-R
and FSFI and ICIQ-VS scores for construct validity. Floor

and ceiling effects were considered if more than 15% of par-
ticipants had the lowest and highest scores on the question-
naires respectively. A significance level of 5% was estab-
lished using a two-tailed test. No imputation method was
used owing to missing data.

Results

After careful analysis of the FSDS-R instrument, both the
initial translated versions and the back-translated versions
were, in general, similar. In the initial translation, only the
first, the tenth, and the twelfth questions presented mod-
erate, mild, and mild divergences respectively. In question
one, for the term “distressed,” we opted for the translation
of “angustiada - distressed” mnstead of “desconfortavel -
uncomfortable”, as the term “desconfortdvel - uncomfort-
able™ is broader and could be interpreted differently within
the Brazilian context. In questions ten and twelve, the trans-
lated terms were synonymous and would not cause prob-
lems of interpretation or understanding. Likewise, the back-
translation process showed mild differences related only to
SYNONYMOous terms.

Sociodemographic and clinical characteristics

Table | shows the distribution of both groups according to
sociodemographic and clinical characteristics. The mean
age was similar in the two groups. Education longer than 8
years was frequent in both groups, with women without VL
more likely to present a higher level of education (98.12% vs
T8.04%). Women with VL were more likely to be multipa-
rous and to have a higher number of pregnancies when com-
pared with the non-VL group. On the other hand, women in
the non-VL group were more likely to undergo cesarean and
to perform vaginal intercourse than women with VL.

Discriminant validity

Table 2 describes the discriminant validity according to
the FSDS-R, FSFL and ICIQ-VS scores and their domains
between the groups. Sexual distress measured by the FSDS-
R presented significantly higher scores in women with VL
than in the non-VL group (26.88+14.39 vs 1 1.O9+£11.92).
Although the floor effect was seen in FSDS-R (17.04%), no
ceiling effect was observed (4.44%) in this questionnaire.
Regarding the FSFI questionnaire, women without VL pre-
sented higher scores in all FSFI domains, except for desire
and pain. Higher scores were seen in women with VL in all

ICIQ-VS subscales (p<0.001).
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Table 1 Sociodemographic and clinical characteristics of the interviewed women (r=135)

WVariables Vaginal laxity group (n=82) Nonvaginal laxity Group (n=53) p Value
Mean = SD/fp (%) Median (min-max) Mean + SD¥n (%) Median (min-max)
Age (years) 41.19+9.45 41 (22-60) 40.20+8.64 41(21-61) 0.533#
Marital status D98R**
Single 19 (23.18) 12(22.64)
Married S500(60.97) 33 (622T)
Divorced 13 (15.85) 8 (15.08)
Ethnicity 0.135%#
White 42 (51.22) 36 (67.93)
Black 10 (12,20 3(5.66)
Other 30 (36.58) 14 (26.41)
Years of education D.001**
< 8 years 18 (21.96) 1(1.88)
> 8 years 64 (TR.04) 52 (98.12)
BMI D.151%#
< 25 kg{m: 30(36.58) 26 (49.05)
=25 kg{m: 52(63.42) 27 (50.95)
Gravidity 2(0-8) 2{1-3) D.001#
Type of birth D.001**
Vaginal 47 (59.49) 142641 )
Cesarean 201(25.32) 35 (66.05)
Both 12{15.19) 4(7.54)
Parity DO11*=*
Primiparous 19 (24.05) 24 (45.28)
Multiparous 6 (75.95) 29(54.72)
Instrumental delivery 0090
Mo 63 (79.74) 48 (9.56)
Yes 16 (20.26) 5(9.44)
Menopause status 0.948%*
Premenopan se 69 (87.34) 46 (86.79)
Postmenopause 10 (12.66) 7(13.21)
Sex orientation O.408%*
Hetero-affective 77 (98.71) 53 (10000
Homo-affective 1{129) ]
Type of sexual inlercourse D030**
Vaginal 55 (70.51) 46 (36.79)
Vaginal and anal 23 (29.49) 7(13.21)

S0 standard deviation, BMT Body Mass Index
*Siudent’s ¢ test

*##(Chi-sguared test

Bold p values considered statistically significant

Internal consistency

Internal consistency with item correlation and Cronbach’s
alpha for FSDS-R, FSFI, and ICIQ-VS questionnaires are
found in Table 3. The FSDS-R has demonstrated a high ICC
of 0.88 and 0.91 respectively, for women with and without
VL. The remaining questionnaires also presented a higher
Cronbach’s alpha ranging from 0.88 to 0.89 in the VL group
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and from (.91 to 0.92 in the non-VL group in the FSFI
scores and domains; and from 0.38 to (.89 in the VL group
and (.92 in the non-VL group in the ICIQ-VS subscales.

Construct validity

The construct validity among the FSDS-R, FSFI, and ICI()-
VS questionnaires is described in Table 4. Construct validity
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Table 2 Dascrimunant valudity between women with and those without vaginal laxity acconding to the Femnale Sexual Distress Scale-Revised
(FSD5-R), Female Sexual Function Index (FSFI), and Incontinence Questionnaire Vaginal Symptoms (ICIQ-VS) questionnaires

Questionnaires Vaginal laxity group (n==82) Nonvaginal laxity group (n=53) p Value
Mean + SDin (%) (95% CI) (min-max) Mean + SDfe (%) (95% CI) (min—max )

FSDS-R 26.88£14.39 (23.63-30.13) (1-52) 11.09+11.92 (7.80-14.33)  (D-500 D.oo1*
Floor effect (17.04) 6(7.32) 17 (32.08) D001 **
Ceiling effect (4.44) 5(6.10) 1(1.89) 0.246%*

FSFI
Desire 3.14+1.18 (2.87-3.40) (1.2-600) 3444097 (3.17-3.71) (1.2-6.00  0131%
Arousal 341x1.23 (3.13-3.69) (1.2-57)  424+1.17 (3.92-4.56) 1.2-6.0 0,001
Lubrication 4.16£1.35 (3.85—4.46) 1.2-6.0 4.79x1.25 (4.44-5.14) 1.2-6.0 0.008*
Orgasm Je6+1.42 (333-398) 1.2-6.0 4.58+1.20 (4.25-4.92) 1.2-6.0 0,001
Satisfaction 4.03x1.41 (3.71-4.35) 1.2-6.0 4 86122 (4.53-5.20) 1.2-6.0 0.001*
Pain 4.43+1.55 (4.08—4.78) (1.6-60) 482+139 (4.43-5.20) (1.2-6.00  0.147%
Total 22.85+6.28 (21.43-24.27) (6.0-34.5) 26.76+5.76 (25.17-28.35) (7.6-33.6) 0.001*

ICIQ-VS
Vaginal symptoms 16.29%7.77 (14.54-15.04) (2-39) 6.09+5.53 {4.56-7.61) (0-28) 0.001 *
Q4. Vagina is too loose or lax  2.29+0.79 (2.11-2.4T) {1-3) L] 0 1] 0.001*
Sexual matters 26.06+19.88 (21.58-30.54) (0-58) 4544882 (2.11-69T7) (0-37) 0.001 *
Quality of life 6.05+3.42 (527-642) (0-100) 133247 (0.65-2.02) (0100 0.001 *

Flowor effect (15 %)
$D standard deviation
*Swdent r test, **Chi-squared test

Table 3 Internal consistency with item-rest correlation and Cronbach’s alpha for the Female Sexoal Distress Scale — Revised (FSDS-R), Female

Sexual Function Index (FSFI), and

International Consultation on Incontinence Questionnaire Vaginal Symptoms (ICIQ-VS)

Questionnaire Vaginal laxity group (n==82)

Nonvaginal laxity group (n=53)

Item-test Item-rest correlation  Cronbach's alpha  Item-test  Dem-rest correlation  Cronbach’s alpha
correla- correla-
tion tion
FSDS-R 0.7101 06462 0.8879 0.7738 0.7235 09170
FSFI
Desire 0.5126 04212 08970 0.5298 04436 0.9268
Arousal 0.7341 06745 08861 0.7454 06500 09179
Lubrication 0.6997 06342 08380 0.8202 0.7789 09149
Orgasm 08255 0.7836 08815 0.8142 07717 09152
Satisfaction 0.7092 06453 08874 0.7275 0.6690 09187
Pain 0.5248 04348 08964 0. 7694 0.7183 09172
Total 0.5388 =0.3036 08855 0.5937 =0.1435 0.9150
ICIQ-VS
Vaginal symptoms 06254 0.5483 08021 0.6751 0.6082 09219
Q4. Vagina is oo loose or lax — 0.5564 04702 0.8956
Sexual matters 06005 06234 08889 0.6343 0.9237
Quality of life 0.5932 05116 08938 0.6671 0.9220

was performed to assess the relationship between the FSDS-
R score and those from the other questionnaires. There was
a strong positive correlation between FSDS-R score and
ICIQ-VS scales, except for a weaker correlation between the

ICIQ-VS vaginal symptoms subscale (r: +0.2788; p=0.013).
A moderate negative correlation was found between FSDS-R
and all FSFI domains {p<<0.001), except for the pain domain
(p=0.062).
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Table 4 Construct validity among the Female Sexual Distress Scale
— Revised (FSDS-R), Female Sexual Function Index (FSFI), and
International Consultation on Incontinence Questionnaire Vaginal
Symptoms (ICIQ-VS) questionnaires in participants with vaginal lax-
ity (m=8Z)

Quiesticnnaires FSDS-R
r p value
FSF1
Diesire -0.4036 0.001
Arousal =0.4571 0.001
Lubrication =04016 0.001
Orgasm =0.5565 0.001
Satisfaction ~0.4906 0.001
Pain =02117 0.062
Total =0.5510 0.001
ICIQ-VS
Vaginal symptoms 0.278% 0.013
Q4. Vagina is too loose or lax 0.3881 0.001
Sexual matters 06415 0.001
Quality of life 04726 0.001

r Spearman correlation coefficient; Dancey & Reidy interpretation

Discussion

This study presents the cross-cultural adaptation and vali-
dation of the FSDS-R instrument for the Brazilian Por-
tuguese language for women with VL. Overall, we found
slight divergences throughout the cross-cultural adapta-
tion process, and we may suggest that the final Brazilian
version of the FSDS-R can be considered similar to the
original English version. Considering the questionnaire
scores, sexual distress, sexual dysfunction, and vaginal
symptoms were higher in women with VL. Our findings
showed an acceptable and satisfactory internal consist-
ency for all questionnaires (FSDS-R, FSFI, and ICIQ-
V5). Regarding construct validity, a correlation was found
between FSDS-R score and ICIQ-VS vaginal symptom
subscales. Similarly, a moderate negative correlation was
found between FSDS-R and all FSFI domains, except for
the pain domain.

In our sample, women with VL had a higher frequency
of vaginal delivery and multiparity than participants without
VL. These findings corroborate those of other previously
published studies that also found evidence for a connection
between vaginal delivery/parity and symptoms of VL [5,
15, 16].

As we notice the growing development of instruments
to assess sexual function, it is possible to transform subjec-
tive measures into objective data [17]. However, most of the
questionnaires assessing sexual function were developed in
the English language [18]. Thus, because Brazil is a country
with continental extension and a known prevalence of sexual

@ Springer

dysfunction of 67.7% [19], we believe that the translation
of the FSDS-R will contribute immensely to the assessment
of sexual distress in women, not only with symptoms of
VL but also with other sexual dysfunctions. In our findings,
sexual distress, as well as sexual dysfunction and vaginal
symptoms, was higher in women complaining of VL. Sexual
distress has also been assessed 1n women with VL in previ-
ous studies, but these studies had lower mean scores than
our findings. The study by Millheiser et al. had a mean total
FSDS-R score of 13.6 + 8.7 in a group of 24 women in the
pre-treatment period [7]. Likewise, Krychman et al.. in a
randomized clinical trial, observed a total score of 19.4 +
12.0in a group of 122 patients in the active group [9]. The
mean total score found in our population was 26,88 + 14.39.
We reinforce the need to assess sexual distress in patients
complaining of vaginal laxity.

As observed in the original article [8], high inter-item
correlations were also observed in our study. We found
few studies that performed validation, translation, and/or
cross-cultural adaptation of the FSDS-R for their respec-
tive populations. The study by Berenguer et al. translated
the FSDS-R into the Portuguese language of Portugal
and showed an internal consistency similar to our find-
ings [20]. The construct validity and the correlations
between FSDS-R and FSFI were also similar in the two
studies, only differing in the pain domain (FSFI) in our
study (r -0.2117; p=062) [20]. The Turkish version was
published in 2016 with a population of 248 women with
complaints of sexual interest/arousal disorder and other
femnale sexual dysfunctions and participants without com-
plaints of sexual dysfunction [21]. The authors performed
a similar data analysis, differing only in the test-retest,
factor structure, and cut-off point analysis. which we did
not perform. In addition, a correlation analysis of the
FSDS-R and the FSFI questionnaires was performed, as
in the present study; however, the results differed slightly
between studies [21]. The Persian version of the FSDS-R
was constructed by a group of Iranian researchers in 2014
and applied to 652 healthy participants [22]. In this study,
only the internal consistency could be compared with our
study, proving to be similar to our findings [22]. Finally,
the Polish version of the FSDS-R was applied to a popula-
tion of 75 women with hypoactive sexual desire disorder,
31 women with other dysfunctions, and 104 participants
without sexual dysfunction complaints. Internal consist-
ency was similar to ours with a coefficient « > (.70 [23].

The strength of our study can be related to recruited par-
ticipants—women complaining of VL, a symptom that has
been rarely investigated. Moreover, we were able to per-
form the analyses that comprise the process of translation,
validation, and cross-cultural adaptation for a country with
a population of 214.1 million and compare 1t with other
translations, and also with other studies that have already
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used the FSDS-R in the same target population as our study.
However, we have some limitations: we were not able to
perform test-retest analysis in our population owing to
COVID-19 pandemic restrictions. We believe that this analy-
sis would add value to our study. Likewise, our sample size
was affected by the restrictions of the COVID-19 pandemic
in that we only applied the questionnaires to patients who
already had appointments scheduled at the outpatient clinic,
and it was not possible to invite other patients to participate
in the study. Also, we also did not carry out further qualita-
tive measurement analyses of the Brazilian version of the
FSDS-R.

Conclusions

The FSDS-R is a valuable instrument for assessing sexual
distress in women with VL. Its Brazilian version showed
satisfactory internal consistency and construct validity,
and a correlation was found when compared with FSFI and
ICIQ-VS.
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4.3. Artigo 3. Measurement of the vaginal wall thickness by transabdominal and
transvaginal ultrasound of women with vaginal laxity: a cross-sectional study
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Abstract

Introduction and hypothesis An objective diagnostic method to understand vaginal laxity (VL) is still missing. The aim
of our study is to determine whether vaginal wall thickness (VWT) measured by ultrasound may differ according to the
abdominal or vaginal techniques and to assess whether clinical variables are associated with vaginal measurements of women
with VL.

Methods A cross-sectional study conducted at a tertiary hospital included 82 women aged > 18 years with VL complaints
assessed by the Vaginal Laxity Questionnaire. Women who reported severe comorbidities or vulvovaginal disorders, previ-
ous treatment for VL, and use of vaginal estrogen in the last 6 months were excluded. Participants reporting VL underwent
transabdominal (TAUS) and transvaginal ultrasound (TVUS) and physical examination and answered validated question-
naires. Descriptive data were given as mean and standard deviation, median (range). and absolute and relative frequency.
The significance level adopted for this study was 5%. Sample size calculation was not performed for the present study.
Results Mean age was 41.20 + 8.64 years, and most participants were multiparous, with previous vaginal delivery and hav-
ing vaginal intercourse. A statistically significant difference (up to 3 mm) between TAUS and TVUS measurements of the
VWT was found in the proximal, middle-third, and distal compartments. A significant correlation was found between VWT
and TAUS or TVUS in the mid-third and distal compartments.

Conclusion A significant correlation was found between the VWT measurements in TVUS and TAUS. Qur findings might
give the health professional more possibilities for investigating VWT according to patient characteristics.

Keywords Vaginal laxity - Sexual dysfunction - Vaginal wall thickness - Ultrasound

Introduction looseness [2] and can be self -reported by women, their
partners, or both. This complaint appears to be associated
Vaginal laxity (VL) is a symptom of sexual dysfunction  with younger age, vaginal delivery, prolapse symptoms, and
still poorly investigated. with a prevalence of approximately  changes in connective tissue due to the aging process [3].
24% [1]. It is defined as a complaint of excessive vaginal  However, there is no objective diagnostic method for VL.
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Vaginal wall thickness (VWT) is a variable that has not
been standardized or deeply investigated in relation to VL
complaints. In the last decade, few studies have evaluated the
VWT in women with genitourinary menopause syndrome
and genital prolapse using ultrasound [4-7]. These studies
used 2D and 3D (high-frequency ) ultrasound, and the VWT
was measured according to the performed technigue. Ana-
tomically, the vaginal wall is composed of the epithelial,
muscular, and adventitial layers. It is related anteriorly to the
urethra (lower portion) and to the base of the bladder (in its
middle and upper portion) and is posteriorly separated from
the rectum by the rectouterine excavation (upper portion),
through the rectovaginal fascia (middle portion), and from
the anal canal through the perineal body [6, §].

Comparisons using objective measurements between
patients with and without VL are also lacking in the litera-
ture [9]. A histological analysis could be an option for inves-
tigating VL; however, a biopsy is an invasive and sometimes
uncomfortable technique that requires specific indication in
clinical practice. In this context, imaging techniques for the
pelvic and perineal region have already demonstrated their
effectiveness in the clinical investigation of patients with
sexual complaints [10-12]. Pelvic ultrasound is a popular,
cost-effective tool used in healthcare. Several techniques
can be used to investigate the pelvic region (transabdominal,
transvaginal, transperineal), but, as far as we know, there
1s no consensus on the best technique to assess VWT and
whether they are correlated. Furthermore, the use of imaging
exams to understand VL complaints is still scarce. Thus, the
aim of our study is to determine whether VIWT measured by
ultrasound may differ according to the abdominal or vagi-
nal techniques and to assess whether clinical variables are
associated with vaginal measurements of women with VL.

Materials and methods
Study recruitment and inclusion/exclusion criteria

This 15 a cross-sectional study conducted in the Women's
Hospital-Professor Doutor José Anstodemo Pinoti-CAISM-
University of Campinas-UNICAMP, Campinas, Brazil,
from November 2019 to May 2021. Participants were
part of a randomized clinical trial [13] and were recruited
from the hospital Urogynecology and Physiotherapy out-
patient clinics and through advertisements and posters on
the hospital social media. All patients were contacted by
telephone to apply the eligibility criteria and subsequently
to schedule the assessments. Participants interested in the
study but who did not meet the eligibility criteria were
referred to the urogynecology outpatient clinic for follow-
up. Institutional Review Board of the State University of
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Campinas-UNICAMP-CAAE-12919119.9.0000.5404
(D8/08/2019) approved this study.

We included women aged > 18 years, complaining of
VL assessed by self-reported question (yes/no) and by the
WVaginal Laxity Questionnaire (VLQ) [ 14] responses. This is
a questionnaire developed by Millheiser et al. that assesses
vaginal looseness/tightness through seven responses ranked
as very loose, moderately loose, slightly loose, neither loose
nor tight, slightly tight, moderately tight, or very tight. For
the present study, we selected participants who responded
very loose, moderately loose, or slightly loose on this instru-
ment [14]. The exclusion criteria were women with severe
comorbidities (cognitive deficit or neurological disorders,
previous or current malignant tumors, cervical dysplasia, or
decompensated metabolic diseases), active infection (urinary
or vaginal), vaginal estrogen use in the last 6 months, and
previous pelvic surgery who were undergoing physiotherapy
for pelvic floor disorders. Participants interested in the study
were contacted by phone, and the eligibility criteria were
applied. Data were collected at the Physiotherapy Service
{physical examination and questionnaires) and at the Ech-
ography Service (ultrasounds exams).

The primary outcome was the measurement of the VWT
by the TAUS and TVUS ultrasound. The secondary out-
comes were the sociodemographic and clinical characteris-
tics of women with VL complaints.

Vaginal wall thickness measurements (Fig. 1)

Our measurements were based on two previous studies
[15, 16] and performed by the same experienced researcher
{(C.M.A). Before using the techniques in our study group,
the sonographer-gynecologist performed various measure-
ments to strengthen the technigue and reduce intraobserver
variability as these data were fit to our study purpose. Before
mnitiating the measurements, the participants were instructed
to completely empty their bladders. Then, women drank 800
ml of water during a 20-min period. Forty minutes after
finishing the last glass of water, participants underwent
transabdominal ultrasound (TAUS). Patients were placed in
a supine position with their lower limbs extended and with
moderate bladder repletion of around 300 ml volume. The
probe was positioned on the suprapubic region. TAUS meas-
urement was performed with an abdominal probe (1-5-MHz
C5-1 abdominal probe, Affiniti 70G Philips), and VWT
measurements (anterior and posterior) were acquired along
the longitudinal axis, obtained in the sagittal plane. Meas-
urements were taken in its proximal third (vaginal fornix),
middle third, and distal third {close to the vaginal introitus)
and were recorded from external to external echogenic lines
[17].

After finishing the TAUS measurement, the par-
ticipants were instructed to completely empty their
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Fig. 1. Vaginal wall thickness measurements on transabdominal and transvaginal ultrasounds. A: transabdominal technique, with all portions of
the vagina. B: transvaginal technique, proximal vagina: C: transvaginal technique, mid-third vagina: D: transvaginal technique, distal vagina

bladder and immediately return for transvaginal ultra-
sound (TVUS) measurement. The participants were
placed in the supine position with their lower limbs
flexed, feet supported, and pelvis elevated. Forty milli-
liters of water-based gel was carefully introduced into
the vaginal canal through two 20-ml syringes to separate
the vaginal walls, allowing the measurement of its walls
independently without pressuring the probe against the
vaginal wall. TVUS measurement was performed with
a vaginal probe in the sagittal plane (3-10-MHz C10-3v
vaginal probe, Affiniti 70G, Philips). The vaginal thick-
ness of the anterior and posterior walls was measured in
its proximal third (anterior and posterior vaginal fornix),
middle third (at the transition from the proximal urethra
and rectum), and distal third (at the distal urethra/vagi-
nal introitus and anorectal junction). The measurements
of the anterior and posterior vaginal walls obtained by
TVUS were summed and their total values were compared
with the TAUS measurements.

Data collection

We collected data regarding the medical history and sociode-
mographic characteristics of the participants. Subsequently,
a physical examination was performed to assess pelvic organ
prolapse using the Pelvic Organ Prolapse Quantification
(POP-Q) and pelvic floor muscles using the Oxford Modi-
fied Scale [18, 19].

The following validated questionnaires were used for the
present study. The Female Sexual Function Index (FSFI)
assessed sexual function. The FSFI consists of 19 questions
divided into 6 domains (desire, excitement, lubrication,
orgasm, satisfaction, and pain) and presents a maximum
score of 36 points. A cutoff point of 26.55 was proposed to
differentiate women with and without risk for sexual dys-
function [20]. The vaginal symptoms (0-53 points), associ-
ated sexual matters (0-58 points), and impact on quality of
life (010 points) were evaluated by the International Con-
sultation on Incontinence Questionnaire-Vaginal Symptoms
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(ICIQ-VS) [21]. We included question number 4 (vagina
too looseflax) from the ICIQ-VS in a separate analysis.
Likewise, the International Consultation on Incontinence
Questionnaire-Urinary Incontinence Short form (ICIQ-UI
SF) was used to assess the frequency. severity, and impact
on quality of life of urinary incontinence (0-21) [22, 23].
Questionnaires with incomplete or blank responses were
excluded from the analyses.

Statistical analysis

Statistical analysis was performed by SAS version 9.2
for Windows Statistical Analysis System (SAS Institute,
2002-2008, Cary, NC, USA). Data with descriptive values
were displayed in mean and standard deviation, median
(minimum-maximum}, and absolute and relative frequency.
Wilcoxon or Mann-Whitney tests were used for compari-
son between two groups and Kruskal-Wallis for compari-
son among three or more groups. Spearman's correlation
coefficient was used to analyze the relationship between
numerical variables and non-parametric distribution. An
intraclass coefficient (ICC) was also calculated for these
data. The significance level adopted for this study was 5%.
So far, no study has been found comparing these ultrasound
techniques; therefore, we did not perform the sample size
calculation. Thus, no mean differences between the groups
were described in the literature, and no defimition of VWT
was standardized.

Results

One hundred sixty-two participants were initially selected
and answered the VLQ guestionnaire. Three participants
were excluded because of previous pelvic surgery, and 77
participants did not attend the appointment for physical
examination, questionnaires, and ultrasound, leaving 82
participants. Table | displays the sociodemographic and
obstetric data. Mean age of participants was 41.20 + 8.64
years, and most women were married (60.97%), had premen-
opausal status (93.90%), were self-reported white (51.22%),
had > B years of education (78.04%), and were overweight/
obese (63.42%). About 57% of participants had a vaginal
birth, and most participants were multiparous. Seventeen
participants underwent instrumental delivery, with forceps
being the most frequently used device. The other sociode-
mographic and obstetric characteristics of the participants
complaining of VL are shown in Table 1.

The elinical characteristics of the participants complain-
ing of VL are given in Table 2. The most frequent type of
sexual intercourse was vaginal, and the mean duration of VL
symptoms was 7.77 + 6.74 months. Fecal and flatus incon-
tinence was found in 6% and > 32%, respectively. Nocturia
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Table 1. Sociodemographic and obstetric characteristics of partici-
pants with vaginal laxity (m = 82}

Variables Vaginal laxity (n = 82)
Mean + 5D n (%) Median (min-max)

Age (years) 41.20 + 3.64 41 (22-60)
Marital status

Single 19 (23.18)

Married 50 (60.97)

Divorced 13 (15.85)
Sexual orientation

Hetero-affective 81 (98.T8)

Homo-affective 1{1.22)
Ethnicity

White 42(51.22)

Black 10 (12.20)

Other 30 (36.58)
Years of education

< 8 years 18 (21.94)

> 8 years 6 (T8.04)
BMI

< 25 kgfm? 30 (36.58)

> 25 kgfm? 52(63.42)
Gravidity 2 (0-8)

Abortion (yes) 14 (17.07
Type of birth

Vaginal 47 (57.32)

Cesarean 20(24.39)

Bath 12 (14.63)

Mone 3(3.668)
Parity

Primiparous 18 (21.95)

Multiparous 6l (74.39)

Mone 3(3.668)
Instrumental delivery

No 65 (79.2T)

Forceps 16(19.51)

Vacuum-extractor 1{122)
Menopause status

Premenopause T7(93.90)

Postmenopause 5(6.10)

S standard deviation: Min: minimum: Max: maximum: BMI: body
mass index

(69.5%), incomplete emptying (57.3%), and post-micturition
dribble (63.4% ) were the uninary complaints most frequently
reported by the participants. POP-Q) stage I was found in >
81% of the participants.

Table 3 describes the questionnaire scores and ultrasound
measurements. Most women reported very to moderately
loose VL (87.80%). Mean total FSFI score was 22.86 +
6.22, suggesting risk for sexual dysfunction (cut-off point
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Table 2. Clinical characteristics

of participaots with vaginal Variables Mean + SD n (%)
laxity (n = 82) Type of sexual intercourse
Vaginal 58 (70.73)
Vaginal/anal 24(2927)
Source of vaginal laxity complaint
Self-report 66 (80.49)
Partner 1(1.22)
Both 15(18.29)
Duration of vaginal laxity complaint (years) 177+ 6.74
Intestinal habits
Regular 56 (68.29)
Constipation 26 (31.71)
Flatus incontinence 27(3293)
Fecal incontinence 5(6.10)
Urinary frequency 6.85+ 324
Dysuria 10 (12.20)
Nocturia 57 (69.51)
Pad use 24(29.27)
Incomplete emptying 47 (57.32)
Straining 21 (25.61)
Post-micturition dribble 52(63.41)
Hesitancy 12 (14.63)
Coital incontinence
No 57 (69.51)
Orgasm 8 (9.76)
Penetration 10 (12.20)
Both 7(8.54)
Modified Oxford Scale (0-5) 262+ 081
POP-Q
Aa -2.46 + 0.40
Ba -245+043
Ap -2.88 +0.24
Bp -2.88 +0.29
(B -6.82 + 1.30
D 830+ 1.73
TVL 9.71 + 096
GH 3.01 + 0.60
PB 332+ 051
POP-Q staging
Stage 0 15(18.29)
Stage 1 67 (81.71)

SD: standard deviation; POP-Q: Pelvic Organ Prolapse Quantification; Points Aa, Ba: vaginal
Anterior compartment; Points Ap. Bp: vaginal posterior compartment: Point C: cervix or vaginal vault:
Point D: posterior fornix; TVL: total vaginal length: GH: genital hiatus, PB: perineal body

< 26.55). The lowest FSFI score domains were desire (3.11
+ 1.18). arousal (3.42 + 1.23), and orgasm (3.64 + 1.46).
Sexual matters presented the highest mean scores (26.39
+ 20.26) in ICIQ-Vaginal Symptoms. The middle-third
vaginal thickness mean in millimeters was smaller in both
TAUS and TVUS compared to the other measurements. The

comparative analysis between the VWT (measured by TAUS
and TVUS) and the sociodemographic/clinical variables
showed no significant difference (Supplementary Table 1).

Another comparative and agreement analysis between
the TAUS and TVUS is shown in Table 4. There was a
significant difference between the ultrasounds in the three
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Table 3. Questionnaires scores

WVarinbles Mean + SD n (%)
and ultrasound measurements
of women with vaginal laxity Vaginal Laxity Questionnaire
m = 82) Very loose 31 (37.80)
Muoderately loose 41 (50,000
Slightly loose 10 (12200
FSFI
Desire {score range |.2-6) J11+1.18
Arousal (score range 0-6) 342+ 123
Lubrication {score range 0-6) 421 + 1.36
Orgasm (score range 0-6) 364+ 146
Satisfaction (score range (.8-6) 4.00 + 1.34
Pain (score range (-6) 448 + 1.54
Total {min-max score 2-36) 22 86 + 6.22
ICIQ-VS
Vaginal symptoms (scoring 0-53) 16,05 +7.72
Sexual matters (scoring 0-58) 26.39 + 20.26
Quality of life (scoring 0-10) 506+ 346
Question 4-Vaginal Laxity (scoring 0-3) 230 + 0.78
ICIQ-UI-SF
ICIQ) seore (scoring 0-21) 933 +6.63
Vaginal wall thickness (transabdominal ultrasound in mm)
Proximal 1041 + 3.51
Middle third 975 345
Distal 11.07 + 3.30
Vaginal wall thickness (transvaginal ultrasound in mim)
Proximal 6.87 = 1.48
Middle third 6.54 = 1.60
Distal T8l =206

SD: standard deviation; Min: minimum; Max: maximum; FSFI: Female Sexual Function Index; ICIQ-VS:
International Consultation on Incontinence Questionnaire Vaginal Symptoms; ICIQ-UI-SF: International

Consultation on Incontinence Questionnaire Urinary Incontinence Short Form

locations (proximal, middle third, and distal) of approxi-
mately 3 mm, with higher values for the TAUS compared
to the TVUS. Nonetheless, there was low agreement
among ultrasound measurements at the three locations.
A significant correlation was found between the duration
of vaginal laxity complaints and the TAUS distal vagina.
A significant correlation was also found between TVUS
proximal vagina and modified Oxford Scale and POP-Q)
points C, D, and total vaginal length. The other varia-
bles showed no significant correlation with ultrasound
measurements (Supplementary Table 2). Finally, Fig. 2
shows that a significant correlation was found among the
proximal, middle-third, and distal vagina measurements
in TVUS (values in the vertical axis) and the proximal,
middle-third, and distal vagina measurements in TAUS
(values in the horizontal axis).
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Discussion

Our study found a correlation between the measurements
performed by TAUS and TVUS. These findings are in
accordance with the results of previous studies [15, 16]
and also show that both techniques are capable of measur-
ing VWT in patients complaining of VL. Both measure-
ment techniques can be easily performed and incorporated
into patient care routines. We also observed a correlation
among duration of vaginal laxity, pelvic floor muscle
strength, and points assessed by the POP-QQ and VWT
measurements. These findings may help to understand the
pathophysiology of vaginal laxity.

Both TVUS and TAUS technigues to measure VWT
have already been described [15, 16]. It is not our objective
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Table 4. Comparative and agreement analysis between the TAUS and
TVUS ultrasounds

Messorements  Mean + SD ¥ ICC  (95% CI) pEx

Proximal 0001 0094 (- 0.064; 0.057
vagina .266)

TAUS 10.41 + 3.51

TVUS 6.87 + 1.48

Mean differ- 154+ 346
ence

Middle-third 0001 0119 (- 0.060; 0.033
vagina (1.306)

TAUS 975+ 345

TVUS 6.54 + 1.60

Mean differ- 321 +340
ence

Distal vagina 0001 0211 (0063, 0001

0.453)

TAUS 11.07 £+ 330

TVUS TR = 2.06

Mean differ- 326+ 3.12
ence

TAUS: Transabdominal ultrasound; TVUS: wansvaginal ultrasound;
SD: standard deviation; *P-value referring o the Wilcoxon test for
related samples for comparison between the TAUS and TVUS. 1CC:
intraclass cormelation coefficient for agreement between measures;
95% CI ICC: 95% confidence interval of the ICC. **P-value of the
ICC. Bold values considered statistically significant

to discuss the two techniques previously described with
such properties by their respective research groups or to
identify the best technique to measure the vaginal wall.
Prior to VWT assessment, a validated technique using
a 2D ultrasound has been used to evaluate the bladder wall
thickness [24, 25]. In the study by Panayi et al., unlike the
transabdominal and transperineal techniques, transvaginal
ultrasonography showed good interobserver repeatability
for measuring the bladder wall thickness, being, therefore,
considered the best approach to measure the bladder wall
thickness [26]. Similarly, the transvaginal technigue for

measuring the VWT demonstrated good inter- and intrao-
bserver reliability. Its measurements are closely related to
histological measurements of VWT in cadavers [16]. His-
tologically, the vagina comprises four layers: the vaginal
mucosa, vaginal submucosa, muscularis layer, and adventi-
tia layer. The first 1s composed of stratified non-keratinized
squamous epithelial tissue. The second layer 15 mainly made
up of collagen and elastin. Thas layer 1s a vascularized con-
nective tissue devoid of glands or mucosal muscularis. The
two latter layers are formed by smooth muscle and loose
connective tissue, respectively [27].

Regarding the transabdominal approach, Balica et al.
defined two measures of the total mucosa thickness and total
VWT; we base our measurements on the latter. VWT was
described as the measurement between the outer layer of
the anterior vaginal wall and the outer layer of the posterior
vaginal wall at the level of the vesical trigone. According to
the authors, the transabdominal approach is generally less
uncomfortable and does not distort the vaginal canal.

Low agreement was found among ultrasound meas-
urements at the three locations. This low agreement was
expected, as measurements were performed using different
ultrasound approaches with different preparations. In the
transabdominal approach, measurements were performed
with moderate bladder filling, and the anterior and posterior
vaginal walls were measured at once using an abdominal
probe. In the transvaginal approach, 40 ml water-based gel
was introduced into the vaginal canal to separate the vagi-
nal walls so that they could be measured separately using a
vaginal probe. It is important to recognize that changes in
TAUS and TVUS measurements are likely to be found. Fur-
thermore, our study revealed a significant difference between
the TAUS and TVUS measurements in the three locations
of approximately 3 mm. Higher values were observed in
the TAUS. So far, we have not found studies that compared
both measures.

Considering TAUS measurement, the study by Balica
et al. [17] reported that total VWT measurements aver-
aged 14.5 mm + 4.2 mm. In our study, we performed three
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Fig. 2. Correlation between the vaginal thickness measurements in the transabdominal and transvaginal ultrasounds
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measurements at three different locations (proximal, middle
third, and distal vagina) using TAUS with a mean of 10.41
+ 3.51 mm (proximal), 9.75 + 3.45 mm (middle third), and
11.07 £ 3.30 mm (distal). The slight measurement difference
between the studies can be explained by the characteristics
of the study population and by the differences in the meas-
urement sites. The VWT of postmenopausal women with
genitourinary syndrome of menopause was also assessed
by TAUS in a cross-sectional study. The mean total vaginal
thickness measurement was 10.73 £ 29 mm and 9.74 £ 2.9
mm In the symptomatic and asymptomatic groups, respec-
tively. with no significant difference (p = 0.35) [5]. How-
ever, in a previous study, a significant difference was found
between total vaginal thickness in pre- and postmenopausal
women (p = 0.0168) [15]. TAUS was used for evaluating
vaginal atrophy in postmenopausal women. The total vagi-
nal thickness was also lower in post- than premenopausal
women (p = 0.005) in a recent case-control study. Interest-
ingly, they determined a cutoff value for the total vaginal
thickness of 8.55 mm predicting vaginal atrophy [specificity
of 99.72% (95% CI) and positive predictive value of 98.84%
(95% CI); p = 0.013] [28].

Our measurements using the TVUS had a mean of 6.87
+ 1.48, 6.54 + 1.60, and 7.81 + 2.06 at the proximal, mid-
dle third, and distal locations, respectively. After perform-
ing the measurements separately, they were summed for the
analysis. Our measurements are similar to those performed
by Panayi et al. [16]. Another TVUS approach has recently
been investigated. A study using 3D high-frequency TVUS
showed that anterior and posterior vaginal wall thickness
was significantly lower in women with genitourinary syn-
drome of menopause (p = 0,007 and p = 0.049, respectively)
[7]. Ultrasound studies for sexual dysfunction were also per-
formed using TVUS measurements. Gravina et al. measured
the thickness of the urethrovaginal space in women with and
without vaginal orgasm. They found that the urethrovagi-
nal space and distal, middle, and proximal urethrovaginal
segments were thinner in women without vaginal orgasm.
Moreover, women with a thicker urethrovaginal space were
maore likely to experience vaginal orgasm (r = (L884; p =
0.015) [29].

Regarding the analysis between clinical characteristics
and ultrasound measurements, a significant correlation
was found between the duration of VL complaints and the
TAUS distal vagina and between TVUS proximal vagina
and POP-0Q points (C, D, and total vaginal length). VL has
been identified as a symptom of sexual dysfunction related
to pelvic organ prolapse [2, 18]. Interestingly, an associa-
tion between VL and levator ani hyperdistensibility meas-
ures (genital hiatus and perineal body) and levator hiatal
area has been demonstrated in previous studies using the
four-dimensional translabial ultrasound [1, 30]. To date,
we have not found studies investigating the relationship

@ Springer

between points C and D or total vaginal length and VWT in
women with VL complaints. The pathophysiology of VL 1s
not well known, and more studies are needed to understand
this symptom. In this context, some studies have investi-
gated VWT 1n genital prolapse [4, 6, 31]. An observational
study including women with symptoms of genital prolapse
showed a relationship between VWT and the grade of vagi-
nal prolapse. The authors observed that VWT decreases
with increasing degree of prolapse (for prolapses that do
not extend beyond the hymen) and VWT increases with
mcreasing degree of prolapse for those that extend beyond
the hymen [4]. Similarly. another study compared VWT in
pre- and postmenopausal women with grade | or 2 prolapse
and found significantly greater epithelial thickness in the
proximal segment of the posterior wall than in the distal seg-
ment [6]. VWT tended to increase caudally in patients with
and without prolapse assessed by MRI in another study [31].

The present study has strengths. To our knowledge, no
previous study had compared the two ultrasound approaches
(TAUS and TVUS). Both the TAUS and the TVUS were eas-
ily performed by the examiner to measure the VWT, and the
presence of a correlation between them might suggest that
the health professional will be able to choose the technigue
that best suits the investigative proposal. Furthermore, the
study identified differences in execution between the tech-
niques. The use of standardized vaginal gel in TVUS helped
to visualize the vaginal walls independently, but TVUS can
be uncomfortable. TAUS is less invasive and causes less
embarrassment for patients, but difficulties in performing
measurements in obese patients and in standardizing bladder
filling may occur.

Limitations were found in this study. It was not possi-
ble to perform a sample calculation for the present study,
which may generate a type II error regarding the associa-
tion between clinical outcomes and vaginal thickness. In
addition, we compromised the external validity of the study
by excluding participants using vaginal estrogen and with
previous pelvic surgery. Moreover, when comparing these
two previously studied techniques, we judged that it was not
necessary to use more than one examiner; thus, we did not
calculate the inter-examiner reliability. Finally, we did not
perform the reassessment of VWT measurements using the
two technigues (TAUS and TVUS).

Conclusion

VWT measurements differed by 3 mm between TAUS and
TVUS. A significant correlation was found between the
VWT measurements in TVUS and the VWT measurements
in TAUS. Both techniques were able to measure VWT in
women complaining of VL.
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A significant correlation was found between VWT meas-
urement and duration of VL complaints, modified Oxford
Scale, and POP-Q points C, D, and total vaginal length.

In our study, women complaining of VL were more likely
to be at reproductive age, multiparous, and have undergone
vaginal delivery, in addition to having pelvic floor muscle
weakness, initial staging of genital prolapse, and associated
sexual and urinary symptoms.

Supplementary Information The online version contains supplemen-
tary material available at hips:fdoi.org/ 10, 1007/500192-022-05184-8.
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Problem or Issue: Vaginal laxity is defined as a complaint of excessive vaginal

flaccidity.

What is Already Known: VL is a condition that is rarely discussed between women and

health professionals.

What this Paper Adds: This is the first study that qualitatively assesses the perception
of women with VL. Our findings will contribute to the development of new hypotheses

for a better understanding of the pathophysiology of VL.
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ABSTRACT

Background: Vaginal laxity (VL) is rarely discussed among patients and their physicians
possibly due to the lack of evidence-based treatments, embarrassment, and lack of
knowledge in recognizing this condition.

Aim: We aimed to understand the meanings that women attribute to the sensation of VL.
Methods: This is a qualitative study using in-depth interviews and thematic analysis.
Sixteen participants were intentionally selected from February 2020 to December 2021.
One researcher interviewed each participant in a private room guaranteeing that rapport
was established. Two independent researchers performed a complete transcript of each
interview immediately after its end. Data collection was interrupted when theoretical
saturation criteria were reached. We followed the thematic analysis proposed by Braun
and Clarke.

Findings: Of 16 patients, only one did not undergo delivery. Her complaint was not
different from the rest of the group. Three major themes and ten subthemes were
identified: the pathway towards the identification of symptoms of VL (from the
invisibility of VL to the perception of symptoms; emotional reactions experienced when
dealing with VL complaint and the help-secking process), meanings associated with VL
complaints (“I think the name itself weights”, women’s perceptions, explanations and
beliefs about causes of VL) and the impact of VL symptoms on women’s” relationships
(with themselves, on sexual intercourse and their partner).

Discussion: This qualitative study reveals how women deal with VL and the impact it
causes on intrapersonal and interpersonal relationships.

Conclusion: VL is a symptom that is still little understood by women, and little explored

by health professionals, with repercussions on personal and marital life.
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INTRODUCTION

Vaginal laxity (VL) is defined as a complaint of excessive vaginal looseness and
is most commonly described as a decreased sensation during sexual activity!. The
prevalence of VL from 24% to 38% and appears to be associated with young age, vaginal
deliveries, symptoms of pelvic organ prolapse, and is therefore also somatic
dysfunction™”. Other risk factors are foetal macrosomia, history of instrumental delivery
(forceps), multiparity, and connective tissue changes”.

VL is rarely discussed between women and health care professionals possibly due
to the lack of evidence-based treatments, embarrassment reported by patients, and lack of
knowledge to recognizing this condition by health care practitioners *. Despite this, there
has been an increase in demand for the treatment of VL, especially in female genital
cosmetic surgery .

The diagnosis of VL is based on patient self-report. Although numerous
instruments have been used for psychosexual assessment, to the best of our knowledge,
only two instruments assess perceptions specifically for VL, which is the Vaginal Laxity
Questionnaire (VLQ) and the ICIQ Vaginal Symptoms Questionnaire *’. Careful
listening, a physical examination, and a psychosexual assessment are the initial steps in
identifying patients with VL ¥

The fact that there i1s no consensus on a standard definition for VL, nor robust
scientific evidence to explain the pathophysiology of this complaint, brings the need to
search for other research tools that explore women's reports and perceptions. Another

crucial point is to recognize the impact of VL on women's quality of life, how she



119

correlates this complaint to herself and her partner, as well as the need to reinforce
woman-centred care approaches that enable a deeper understanding of this situation.
Qualitative analysis can help to fill this gap, enabling the study of future diagnostic tools.
Thus, the aim of this study is to understand the meanings that women attribute to the
sensation of VL and its impact on their perception of themselves, of their intimate

affective relationships, and their sexuality.

MATERIALS AND METHODS

We used a qualitative approach to understand the meanings that women attribute
to the sensation of VL. The present study used in-depth interviews and followed the
guidelines of the Consolidated criteria for reporting qualitative research — COREQ” as a
support tool °. Local Institutional Review Board has approved the study (CAAE number

12919119.9.0000.5404).

Participants and Settings

Women were selected before the randomization/allocation procedure from a
randomized clinical trial (February 2020 — December 2021) that offered treatment to
women complaining of VL. '°. Participants who agreed to participate in the study signed
an informed consent form. We included women aged = 18 years with a complaint of VL
assessed by a direct question (yes/no) and the Vaginal Laxity Questionnaire (VLQ)* and
excluded participants who did not consent to the conduction and recording of the

Interviews.

Data Collection
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Data were collected between August and October 2021 after the clinical trial
allocation period. A physiotherapist specializing in women's health with experience with
patients complaining of VL (GMVP) contacted each participant via telephone and
scheduled the interviews. Women were interviewed individually and answered open and
semi-structured questions according to the interview script, with total security and privacy
for the interview (Table 5.1). The researcher (GMVP) took unstructured notes of the
participants’ behaviour during the interview, as well as non-verbal/facial expressions, and
emotional responses to a given topic during the interview, and silences or pauses. The
researcher could make adaptations whenever necessary, ensuring that the participants
spoke freely about their life experiences and their perceptions about the sensation of VL.
The researcher built a bond with the participants during the recruitment process of the
clinical trial from which they were recruited: thus, we believe that rapport was
established.

Two independent researchers (GMVP: ODRS, a psychologist with expertise in
conducting qualitative studies) performed a complete transcript of each interview
immediately after the interview ended to ensure that no observations were lost while
maintaining their original form. Files (full audio transcription and digital files) were
stored in a database. Data collection was interrupted when theoretical saturation criteria
were reached'!. No participant was excluded or withdrew their consent. Software to
support the research of qualitative methods was used to assist organize the material,

coding, and analysing the data (NVivo 11 - QSR International 2021).

Data Analysis
We followed the thematic analysis proposed by Braun and Clarke'?. This method

characterized by its flexibility allows for identifying, analysing, and reporting patterns
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from a data set. Firstly, the transcript interviews were read several times to allow
familiarization with the data. Subsequently, an initial code generation phase was carried
out by two independent authors (GMVP and ODRS) after the identification of ideas and
relevant information from the data set. The initial codes were revised through a systematic
and exhaustive reading of the material to reflect on the participant's perceptions of the
object of study. The NVivo 11 software was useful to organize, identify patterns through
the data set and validate researchers” analysis. Through this software, a word cloud was
created based on the frequency of words.

Next, we initiated the phase that allows searching for themes and sub-themes
based on a process to group codes. These themes were supported by quotes to
appropriately reflect the participants' meanings and perceptions. To ensure the validity of
the data, all processes were discussed with two senior researchers (LGOB, FGS), which
allows for reaching a consensus when divergences between analyses were identified.

Sociodemographic and clinical data were collected to better understand the
characteristics of the participants. All interviews were conducted in Brazilian Portuguese
language and the quotes supporting each theme and sub-theme were translated into

English.

RESULTS

Sixteen women were interviewed for a total of seven hours and 25 minutes; table
1 shows their sociodemographic and clinical-related characteristics. The participants’ age
ranged from 31 to 50 years. Most of women were married and self-declared white
ethnicity, premenopausal, multiparous, with previous vaginal delivery.

We presented the main themes and sub-themes that were defined during the

thematic analysis (Table S.2 presents the transcript for each theme and subtheme). As a
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result of this process, we constructed three major themes and their respective sub-themes
represented in Figure 1. Figure 2 contains the words that most frequently emerged from
the women's transcripts.
Theme 1. The pathway taken in the identification of symptoms of VL

The pathway taken by women with VL symptoms until reaching the definition of
the diagnosis and, consequently, access to treatments for the management of this
condition, becomes a long and lonely process. VL symptoms are imbricated with the
identification of a series of other pelvic floor symptoms that cause discomfort in women's

daily lives.
Subtheme 1.1: From the invisibility of VL to the perception of their symptoms

VL is an unknown and little-spoken topic, which demonstrates the low visibility
and discussion of this topic either among patients or health professionals. In this sense,
they highlight the importance of addressing this issue and the need for greater
dissemination. Women reported that talking about VL with a person who does not
complain about it is difficult and embarrassing. Moreover, the difficulty in naming the
complaint also becomes a barrier to seeking specialized help. Thus, diagnosis of VL can
be delayed. and consequently, access to treatment options. In this process, denial of the
symptoms or thinking that “it's all in my head” is a mechanism that women use to deal
with the symptoms. Interestingly, the identification of other pelvic floor symptoms
connects the patients with VL such as stress urinary incontinence, flatus vaginalis,

dyspareunia and anorgasmia.

Subtheme 1.2: Emotional reactions experienced when dealing with VL
Women experienced fear, fright, sadness, tension, shame, frustration, and concern
when identifying VL symptoms. When these symptoms occur in a daily basis, the

suffering seems to be enhanced. Fear and shame usually prevent women from seeking
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immediate help. Moreover, it is possible to observe a certain guilt for having this
complaint, as women believe that they may have had some responsibility in the past as
they might have “damaged™ their vagina during vaginal delivery, thus confronting its
consequences today.

Subtheme 1.3: Help-seeking process

Some women reported seeking information about home treatments and exercises
as alternatives to relieve symptoms. The possibility of performing surgeries as an
alternative treatment was a recurring theme among the various interviewees. Another way
used by the women was to seek friends with the same symptom, as of having the need to
build a network support. The demand for specialized help intensifies when they observe
that the symptoms worsen, especially those that interfere with sexual intercourse and the
bond with the partner. However, the expectations around the cure and the gradual
improvement of the symptoms were seen with a positive perspective, and a moment of

personal overcoming.

Regarding the contact with health professionals, women reported that the first
contact to address the topic was mediated by the gynaecologist; however, they recognize
that this is a topic that is still little addressed in the consultations and feel that there is

poor knowledge from physicians to deal with their complaints.

Theme 2. “I think the name itself weighs” meanings associated with VL complaints
VL allows the surge of several meanings associated with the looseness of the

vagina and weakness of the vaginal musculature. Thus, beliefs and explanations that

women elaborate on the main causes of VL are reinforced, and these actions result in

negative qualifiers that are linked to their own experiences.
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Sub-theme 2.1: Women s perceptions about VL

The term itself causes embarrassment in the interviewees. Participants identify it
as a shocking term that generates shame and results in stigmas that emerge in interaction
with others. Some of the qualifiers reveal VL as "weakness in the vagina muscles"
."flabbiness or flaccid underneath”, "open", “vacuum”, “withering”, “as if it were hollow
inside™ and “laxity”. The interviewees generally associate the complaint with the terms
“loose thing”, “loose™ or “wide”, “enlargement”™ of the vagina. Others describe having
identified it as “something strange”, different or missing compared to other women, as
well as changes in the appearance of the external genitalia.
Sub-theme 2.2: Women s explains and beliefs about causes of VL

Women reported that VL could have been caused because their vagina had been
excessively used or that they had badly behaved in the past that could have interfered with
their current condition, blaming themselves for this. Others blamed health professionals
and practices during childbirth with procedures such as episiotomy. They also reported

that pregnancy and childbirth, genital prolapse, age and the ageing process would also be

explanations.

Theme 3. VL symptoms and their impact on women's relationships

VL impacted relationships with their partners, sex-erotic relationships, and their
perception of women's body image (self-image and self-esteem).
Sub-theme 3.1: Self-relationship: “I don 't feel like a complete woman ™.

Women reported difficulties looking at themselves and identifying the signs and
symptoms associated with VL. Feeling uncomfortable or not liking their vaginas or

vulvas, insecurity, incapability, powerlessness, guilt, or anger are the emotions women
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reported during the interview. For some of them, self-care practices are not so frequent,
and women may refer themselves as less feminine, with statements that denote the
perception of feeling “less of a woman” or incomplete. Some of them reinforce the
expectation of wanting to “be normal” and mention that these transformations make them
feel that they are not the same person. Moreover, for another group of women, they feel
the need to generate pleasure for their partners in sexual intercourse and VL impacted
their self-esteem and their femininity.

Subtheme 3.2: Effect of VL on sexual intercourse

Decreased sexual desire, decreased lubrication and anorgasmia during sexual
intercourse were recurrent reports, qualifying sexual intercourse as an "absence of
sensation”, "an empty thing" or "empty”. One of the interviewees described the sensation
during penetration as “a finger floating in space”.

Women reported that the duration and frequency of sexual penetration became
shorter and with longer intervals between one and other. They have also mentioned the
use of pillows and supports as an attempt to contract the vaginal musculature during
penetration, as well as changes in the sexual position and simulation of orgasm to satisfy
the partner. Sexual practice without penetration (foreplay activities to longer periods),
reduction of the duration of sexual penetration and maintaining relations with the lights
off in the bedroom were used as strategies to deal with uncomfortable situations VL
would cause.

Women have the perception that narrowing the vagina is directly associated with
pleasure. The feeling that it is not tight, the “lack of fit in the intercourse”, being “tight”
or “loose” have a direct impact on sexual pleasure and satisfaction, especially with the

partners, being the object of constant concern by them. More interestingly, some women
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even think about having pain during sexual penetration as means of having achieved a
narrower vagina as part of some expectations.
Subtheme 3.3: Relationship with the partner

Communicating about symptoms, especially those that interfere with sex-erotic
relationships, is a reason for shame and embarrassment, which is why it is often an issue
that is avoided. Evading this theme also intends to avoid any possibility of offending,
hurting the partner or receiving any kind of questioning.

Women reported that they are recurrently concerned with the partner's pleasure
during sexual intercourse, thus nullifying their own pleasure. Having sexual activities
with the partner becomes an obligation even when some practices may cause discomfort,
shame, and insecurities. Interestingly, they report situations where partners may avoid
them and causes for that are elaborated such as possible betrayal, lack of affection or not
feeling desired. All these points make their own sexual pleasure to not be their main

priority.

DISCUSSION

Our study reveals how women deal with VL throughout their lives and the impact
it causes on intrapersonal and interpersonal relationships, as well as the barriers they face
in accessing early diagnosis and treatment. Obtaining a diagnosis of VL is a long and
difficult process. Several factors collaborate to reinforce these barriers, among them: the
delay in recognizing the problem; waiting for the condition to improve spontaneously; if
the partner doesn't complain, it's not so bad; links to other nonspecific symptoms (for
example, urinary leakage) believed to be related to VL. The lack of knowledge about the

body and its physiology becomes evident, as well as the subordinate and passive women's
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position in the affective-sexual relationship. Feelings of shame and embarrassment by

women reinforces the barriers for treatment and subsequent notification.

The invisibility of VL reinforces the need for discussion and research on the topic.
A survey carried out among physicians of the International Urogynaecological
Association (IUGA) revealed that 83% of respondents consider VL to be an

underreported condition'?.

The scarcity of evidence on the pathophysiology of VL and the lack of objective
diagnostic tools contribute to this underreported condition. Diagnosis of VL is based on
women's self-report. The lack of clarity in the exposition of the theme by health
professionals was some of the problems pointed out by the study participants. These
findings support previous studies that identified that health professionals do not routinely
address questions about sexuality with their patients; reasons would be lack of time,

resources, health policies and training '*.

Given that, the Internet becomes one of the main alternatives for women to seek
information. However, it does not guarantee reliable information. This source is used by
them to build their opinions about VL and their expectations about treatment, bringing
reflection about the role of social media on educating lay people. About treatment options
for VL, for some participants, surgery appears as an alternative for immediate resolution
of the symptom. Interestingly, surgical treatment of VL was perceived by IUGA member
physicians as the most effective intervention when compared with Kegel exercises or

physiotherapy"’.

As reasons for developing VL, blaming themselves for attitudes of the past, and
attributing the aetiology of VL to it, are some of the behaviours observed in the

interviewees. The ageing process, pregnancy and childbirth are understood as elements
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that impact in the current condition. In this sense, although the aetiology of VL has not
vet been clearly identified, studies point out to hypotheses that pregnancy and vaginal

delivery affect the sensation of VL >,

In the construction of the female identity, women identify the ability to give
pleasure to their partner as a central condition, which aftects their self-image. We noticed
that, for women, the improvements in the symptoms associated with VL are understood
as to recover their femininity. Studies suggest that negative changes in female sexual
function are common, the main reasons for which are biological, psychological,
interpersonal and sociocultural changes'®'". In this context, many women experience

1718 with potential changes in their sexual organs'’. All these

changes in their bodies
changes impact the way these women perceive themselves and, consequently, their body
image. Body image is defined as the perception of the aesthetics or attractiveness of one's
own body®” and, thus, of sexual function and satisfaction®'. Similar to our study, Thomas
et al.*! found that feeling attractive was an important aspect of women's sexual activity

and the way in which they responded to perceived changes in their bodies also affected

their sexual activities and sexual satisfaction.

A previous study revealed that couple communication was considered a priority
for the women surveyed. The highest rates of emotional and partner relationship
satisfaction were reported by women who rated their sexual relationships as active and
satisfying”’. In our study, symptoms such as decreased lubrication, anorgasmia, and the
VL affect their perception of their partner's sexual satisfaction. Sexual relations are
perceived as an obligation in their role as wives, and therefore, submitting to practices
that they attribute as uncomfortable is a way of maintaining the bond with the partner.
For Hinchliff er al., placing the sexual needs of partners above their own needs implies

the passivity of female sexuality. The feeling of duty, the uncertainty of not knowing what
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else to do, the attempt to prevent the partners from seeking sex with another woman and
the collapsed marriage were some of the reasons that made women engage in sexual

relations when they had no desire®.

Heterosexual women are less likely to endorse communication with their partners
on topics other than sex as relevant to their sexual satisfaction than bisexual women™®.
According to the participants' reports, reporting VL interferes with intimacy with the
partner, generating a distance between the couple. By avoiding contact and
communication with the partner, the interviewees experience feelings of worthlessness
and the need not to be exposed. Lack of communication is also seen as the possibility of
extramarital sexual activities. When there is an attempt at communication, dissatisfaction
with the dialogue with the partners is notorious when the interviewees reveal that the

partners do not understand the complaint, stating to them that it is “things in your head”.

VL symptoms are perceived as a barrier to having pleasurable penetrative sex.
The study by Holt e al.**, found that heterosexual women valued orgasm frequency more
than other groups of women. Vaginal intercourse is avoided or postponed until the final
moments of sexual activity. Frustrated attempts to keep the vagina tighter are revealed
during the participants' speech. According to the interviewees, a tight vagina is considered
ideal for both female and male orgasms. In this context, as they are unable to offer a tight

vagina to their partners, anal intercourse is allowed to guarantee pleasure for the partner.

The present study has limitations that need to be elucidated. Our findings need to
be interpreted considering that the study was carried out in a single centre, in a tertiary
hospital, which reflects the perceptions of women who attend a specialized service. Future
studies could include a population that comprehensively assesses aspects of VL from the
LGBTQIAP+ group, such as homo and/or bisexual women. On the other hand, to the best

of our knowledge, this is the first study that qualitatively assesses the perception of
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women with VL. Based on our findings, new hypotheses can be developed for a better
understanding of the pathophysiology of VL, as well as the need to develop specific

assessment instruments for such complaints.
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Table 1. Sociodemog raphic and clinical characteristics of the included women { n=16)

Marital . Type of Instrumental Duration of the
Status Ethnicity BMI Education Gestation Rirth Parity Delivery M emop an se Interview (min.)

White

Participant Ape

1 in Married Background =25 Kg'm? =9 years 1 Vaginal Primiparous Mo Mo 18:26
2 37 Married ”__w_H_HHE._ﬁ_ < 25 Kg'm? =9 years 3 Cesection Multiparous No Mo 14:17
3 48 Married m“ﬂag g <25Kgm' >0 years 2 M%H._u_._ Multiparous ~ No No 22:46
4 31 Married MHMMEE g C2Kegm s9yars 2 Vaginal Multiparous  No No 24:13
5 45 Married wﬁﬂé g P2Kgm' o s9years 4 Vaginal Multipaross  No No 26,29
6 43 Married wﬁﬂé Ly <25Kgm' >9years 4 Vaginal Multipaross  No No 18:56
7 43 Married ”__w_H_HSE._n_ =15 Kp'm? = years 2 Waginal Multiparous Mo Mo 23:.02
8 i3 Divorced ”___w_“_u__“aﬁ._n_ =15 Kp'm? = years 3 Yaginal Multiparous Yes Mo 36:16
9 47 Single wﬁﬂgg <25Kgm? > 9 years 1 Vaginal Primiparous  No No 19:10
10 48 Divorced MWMBE g <Kgm c9yers 4 Vaginal Multiparous  No No 2831
11 3 Divarced Mw.nwﬂﬂc und =25Kgm? =9 years 7 Mwhr._._ﬂw._._ Mlultiparous Yes No 2331
12 W Married MHMWE 725 Kem? < § years 2 M.ﬁﬂ: Multiparous  Yes Mo 26:04
13 50 Divorced ”Hﬂﬂaﬁ 4 T25Kgm' >0 years 2 Cosecion  Multiparous  No No 41:31
14 48 Single Wh_ﬂaﬁa =25Kgm! >0 years 0 Nao Nulliparous ~ No No 24:04
15 4 Married wﬁ..wﬂaﬁ g CBKgw  <fyers 3 Vaginal Multiparows  No No 2723
16 41 Married M__._.__...”_“_”ME und =25 Kgm! =9 years 2 (-section Multiparous No Mo 15:59

Age: Years; BMI: Body Mass Index, Education: Y ears,
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Theme 1. The pathway taken in the identifimtion of symptoms of vaginal laxity

From the invisibil ity of VL to the
perceptionof their symptoms.

Emotional reactions experienced
when dealing with the complaint

Help-zeeking proces=s

= VL iz anunknown and little-
spoken topic

= Talking about the topic is =
difficult and embarrassing.

= Other symptomsareadded o
their perception of VL.

Home treatment and
exercises onthe lntemet.
Surgeriesasan altemative
treatment

The demandfor
specialized trestments.

Concern when identifying the =
symptoms.

Fear and shame usually =
prevent seeking help.

Guilt for behaviorsinthe past =

Theme 2. “| think the name itself weighs" meanings associated with vaginal laxity complaints.

Women's perceptions about VL complaint Women s explains and beliefs about causes of VL

= The term causes embamras=ment. = Hlame forvaginaluze
= Qualifiersdescribing vaginal laxity. = Blamingthe health. professional.
= Pregnancy and childbirth accentusted the symptoms.

Theme 3. Symptoms associated withvaginal laxity: their impacts on women's relationships

Self-relationship: "l don'tfeel like
a completewoman”

Effect of VL on sexual intercourse Relationship with the partner

Difficulties identifying the
symptomsof VL.

WL complaints impact the
participants' self-image.
Responsibility to generate
pleasurein their pariners.

Lack of sensatiocnduring
sexual intercourse.

To adopt sexual practicesto
pleasethe partner.

Longer foreplay activitiesto

reduce penetration duration.

=  Avoid talking aboutWVL
with their partner.

= Concern with the
partner's pleasure
nullifying their own.

= The negative impact of VL

on the affective bondwith
their partners.
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Supplementary Material

Table A.1. Interview Form
Participant Initials: Date:
Interview duration:

1- How did you feel when a health professional told you that your symptoms could be called
vaginal laxity? What does the expression “vaginal laxity” suggest to you? When you hear it,
what comes to mind? What do you feel?

Researcher Notes:

2- How do you perceive the sensation of vaginal laxity? Describe this perception in your own
words.

Researcher Notes:

3- When did you notice your sensation of vaginal laxity? How did you initially deal with that
sensation?

Researcher Notes:

4- How did you seek help to understand this feeling? Can you describe in detail how this
feeling has become more and more present in your life?

Researcher Notes:

5- How does your sensation of vaginal laxity interfere with your sexual intercourse? After the
onset of your sense of vaginal laxity, how did you deal with your sexual intercourse? If there
was a change during the moment of sexual practice, how did you notice it?

Researcher Notes:

6- How did your sensation of vaginal laxity interfere with your relationship with yourself?
About your look at yourself? What about your self-esteem? What about your self-image?
When you look at your genitalia, do you feel that your point of view has changed in relation to
what you think of your body functioning?

Researcher Notes:

7- How did vaginal laxity influence the duration of penetration? In the foreplay of
intercourse? In the form of initiation of sexual practice? In the frequency of sexual practice?

Researcher Notes:
8- How do you think vaginal laxity impacted your life with your partner?

Researcher Notes:

9- With regard to sexual relations, did you start to have any type of practice that you did not
do before the onset of your sensation of vaginal laxity? Tell me a little more about it.

Researcher Notes:
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10- How does the sensation of vaginal laxity interfere with your life?

Researcher Notes:

11- What motivated you to seek treatment? Have you tried other treatments previously? If so,
talk about them and what went right or wrong. What do you think might be the best
treatment?

Researcher Notes:

12- Describe your expectations about the possibility of treating your sensation of vaginal
laxity. How do you see the future of your complaint?

Researcher Notes:

Would you like to add something?
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Table A2, Participants’ experiences assessed by themes and subthemes related to vaginal laxity

Theme and Subtheme

Participants” Experiences

Theme 1. The pathway taken in the identification of symptoms of vaginal laxity

Subtheme 1.1: From the

invisthility of vaginal lax
the  perception  of
symptoms

ity 1o

their

& it @ bit of @ movth that is safd? §ts a lide vedled s a litfe falbed about it unknown (Participant 1),

When { tonched myvself _ Tinew there was something di ferent with me, vou know { didn’t know exactly what! But when { heard atous the term vaginal laxity,
Fhegan to assimilate what I really perceived in myself. (Participant 2).

It's hard for vou to talk fo peaple who have, vou know . one . wha don't have laxity and have a great life! (Participamnt 3).

Dwas always kingd of withdrawn in that sense.. sexnally, becanse § thought . o, who am [ going fo talk to? . Sometimes colleagues don't know mch . and
there's  the issue of prefudice foo - you can’t go around saying that fo others . fght? . And so, gynaecologisis, professionals . didnot have this inowledee
_.  had no one fo talk o and so [ had the opporiunin to meet O uursel. (Participant 4.

Al Fdon't know T think that, av always, we always letitgo, _ sayving “no, _ it will pass!™ _ this s something thas will pass _. it% something in noy head _.
it's something that { have in my head becawse the other person §s not complaining about anything so . then we leave §f as it i5, and if stays
ay 0 f5. right? Becanse, sometines vou don't falk to the gynaecologiss, vou don't talk . and . you just les it go__right? (Participant 5)

I noticed in these leaks furingl, in sexual relations in which fcould not feel my parmer . my parmer s penis .. (pausel ., and in the vaginal area. It’s like
L. have nothing, doctor femphatic)... like P'm a huge hole, and... {she thought).. and  without any sensation ! (Participant 6).

Ot af nowhere, I felt a drop of wrine deipping _ on my underwear and there was a smell o1 said Ui‘s nor possible ™ . because | didn’t pee!
fenpharic) . right? and sometines [ ired to hold (i when Fwas bursting then .. and i1 started fo ooze and _. there was no way .. as soon as |
realized .. In sexwal infercourse, the  impression of what happens @5 that _ can | say? . that the penis did not jill sy vagina! . {pawsel . you know? . 5o
. then it was wide! A wide vagina ! fpansel. (Participant 3).

Yes .. fshe thought), when you clean vourself, vou end up fouching yourself, right ? A feel the difference, and . fvhe thought) _ with sy underwear .
i feel that it enters the vaging a fittle, Fhave to wear daily pads so that it doesn'’t bother me nuch! femphatic). That's it s also very bad
during sex.. that noise! [don't feel  my parmer, wha is sy hushand in this cave . that bothers me a lor (Participant 2).

Subtheme 1.2: Emaotional

reaclions  experienced
dealing with the complaint

when

§gor frustrated! . (pause) . and the frustration has been coming for a long time! . Because . 1 have a 26-year-old son . do the math __ more than 25
years with this frustration! ke _ it for me (6% frustrating becawse _ my husband, he enfoys it Sure! femphatic) . any man hay pleasure! _ bt £
P missing something ! (Participant 3)

It's impotence! {vhe smiled, embarrassed) . like, totally sad! . am very sad ! T am aimbess, Fam huet! (Participamt 7).

At firss, i scares femphatic) _. and vou think . evervihing will fall oni! flawghs) . D don't know {f that'’s it . (pawse) . If scares me, but then _. with more
Information, vou know ke, mowing better . Tam calmer (pausel. (Participant ).
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Subtheme
Process

1.3:

Help-seeking  { researched a lor on the interner . 5o the intermer helped me a lorl i helped a lor . with information . and reading abour . more fike that. (Participamt

.

HHooked on the internet.. to do some exercises.. §alvo asked gynaecologises for information._ and we always cane up with exercises. § do it at home_ keep
contracting and releasing it 5o even then this one (5 not hefping me at the moment._ §don Enow if § am doing it mghe. (Partieipant 1)

I ratked toa friend who spoke.. about vaginal looseness... because § didnt even know what it was... [ imagined. . {don'’s know. . that fhad to do some plastic
surgery.. surgery ar something. {Participant 11),

No, becanse { didnt know what fo do (langhs) .. Look . before starting { thouehi [ showd have . surgeny! 1 said 0§ po there and he (surpeon) gives
e some stiiches, ke _. that false virginity thing where vou receive a stiteh _ T thon ghi that . Fsatd: "I have to find a docior o aperate on me_.
fo give me some stifches_. fo close T don't know! _ Something {ike thar? i irs the bladder, he already makes the vagina tight! {Participam 3).

I cane fo participate in the research project. | also accompany T fa friend who introduced her to the research and also presents the same complaing). We
exchange a for of informartion.. that's it (Participast 1),

But I had noidea of laoking for a meatment... L had no iden that there was @ treatment for that.. it was anly after we talked {revearcher).. that I gat fo
know ather people.. who underwent the treatmeni... wniil then f thought that-. [ didn't have this notion of treatmeni (Pariicipani 4).

A dactor even fold me thar this was a prolapsed b adder, she dign't tell me that T was wide! She said. “vou can't 1 weight becawse of vour bladder™ . but
the bladder goes down, but nof 5o much! T thought she was already here af the door! . Each one said something, vou know? . One safd that §wasn't
wide... he treated the hormones and said thar T needed swrperv.. so Twas king of fose! . T ondy found mvsell here far the universing when D was called fo
pariicipate in the research . Because then § knew exactly wiar [ had. Because each one satd the same thing ! (Participam 7).

During sex, realized, oddiy enough, affer §got to now the program (research project . Becanse then { started to pay more aftention to i 50 was.. {saw
Vaginal Laxity on the intemet, on the Research Program profile and _ 1 said "wow ! " {1y abowt vaging laxity then! And then [ started to pay more atiention
o it and then I oane up with this idea. Fobserved more like this__ then § noticed this feeling of looseness during sex. It was just gffer signing up. (Participan

1.

I think the rrearment thar showd be berer is physiol fempharic) . vou bnow, like thar. from the bartom of my soul! . becanse I'm going 1o dearn fo deal with
v tsculatre . because 1 ke i 108 fike we Itke our body! . becatse when we wani fo lake care of onr bodies, we go to the gym! _ and that’s the same

thing! (Pariiciparnt 6).

To seek help? . the concern . marriage . concern . if is fo know what iy happening fo sy body it is . these df ferences that are happening _ the urinary
loss . the lack of pleaswre . (pause)._. the lack of feeling the (penis)_. in sevual interconrse _ all of that worrdes me a lor_ Fm o marded mght (pausel.

{Participant 12,

(.4 F thoughe Dwas differens. sometimes Fwonld talk o a friend and sav... wow! [ already jelt really bad. Whar was on vour ming? . (she thoughy .. thar it
would e possible fto doin away ... ah .. seeking professional guidance fo see i it oould solve it (Participane 2),
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My expectations are thar Twill ger better_. that evervihing will be perfect.. and that from the treatment I will ger to know mvsell much better . and that §
widl. ol that it will be T00% . wonderful! (Participant %),

That Ireach my goal . which is.__ TEnow T won 't look like a voung lady, but T know §will . feel a litle more like o woman. {Participant 10).

Theme 2.1 think the name itsell weighs™ meanings associated with vaginal laxity complain (s,

Sub-theme  2.1: Women's
perceptions about VL complaint

Wha wants fo be recognized as a vaginal laxine? Imagine i this {5 diagnosed as a disease! And what is the name of vour problem? It vaginal laxine. . i
doesn't work! (Participant 13).

08 Becanse we don't know fow o deal with o own bady _ so £ tiink the name 5 kingd of impactial . even for voi fo say it to someone . yon feel ashamed
- because there are a fot of people whoo i vou say the name, will have a kind of apprehension. (Participant 6).

I atwayy noticed something strange, Itke. vou know? _ something was missing there (Participant £3).

You don't feel anything! . a vacuum! . and that's the impression! .. you feel like a vacuum!... and that’s the feeling! . then you don'’t want to .. then you
dan't feel like doing it! . vowwant fo do it bt i frusmating | (Participone 3)

Sub-theme 2.2 Women's
explains  and  beliefs  about
camses of VIL

(.0 mayhe we don't know how ro deal with is. we do evervihing wrong . we pick up a lot of weight since we were voung... because 've already worked in
the fields.. §already held a big bag of coffee.. I peed grabbing the coffee bags with effort .. when D was voung ... remencher . and sometimes | peed with
s mch effort fo grab the bags . think that’s what it was . not because there was an oversight . it was becawse {rea lly didn't know how o do things right_.
and it ended up damaging. (Participant f6).

Awide thing! _ (pause) - a wide thing that _. can'’t be fitled . vou know _ i’y been used ! - and _ i0widened . as ifwe had s . ke, for example .
stk someiting in there for a long time . and it took that shape . undersiand? (Participant 3).

- mayhe, the professional who did it there.. vou now, affer the birtie.. who makes that fittle cf - wiich § shink iy brutal against women (episiotonmy)... bus
they say that i they don'’t do i, it can burst and make the case worse! . but § think so__ it's o very profound and very siriking thing that they don't think about
it! (Participant 13).

.. had that cut . you know ... transversely in the vaging .. and it bothers me a lot and ... Thave this feeling that i ¢ not tight, you know? _. which is looser
(Participant 15).

During sexnal intercowrse fempliaric) . Ffelr iv 1 felt i tisde by tistde _ 10 was dght after my thivd delivery _ that 1 felt it more _ (pause). (Participant 8).

Ah_ actually._ affer I had nry second daughter, I already started to notice when I had sex._. (pause)_. that it really was loose . that it was wider, like that.
{Participant 1),

{ feel T rhink that . this way cansed by it . or that, it% _ {she thought) .- mayvbe because Pmoa litle older, you know __ it starts appearing a fof of things
in vaur head that (pause) ... that vou end up geriing ... putting you in trowbie | (Participant 5).
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It was uncomfortabie.. but I read some things and T thoughs it was normal! . bt later T found ow thar i wasn't (laughed, embarrassed) ... {pausel
(Participant §).

woo tantid then o didn’t know it war vaginal laxity . F thought it was a bladder problem and so on . or something (ke thas. (Participant 5).

Theme 3. Symptoms associated with vaginal laxity: their impacts on women's relations hips

Sub-theme in Self-

So, [ was preny disconnected in that regard right? 1 had a normal delivery, but the ginl was bom prematurely, very small, so f never had that concern . it

relationshipe 1 don™t feel like a  fust became more present later . and  Fstarted fo think about f_ fo observe it (Participamt 1).

complete woman™

Ly selfeesteent {8 down there in that part _ don't feel like a complete woman | fempharic) . meht_ don’t feel pleasire, rght 8% like Um hollow inside!
femphatic) . that's not what f wanted to feel! _ Twish [ conld feel pleasure! _ I wanted to femphatic) give pleasure, you know? __ and currenily U not

Seeling anything anymaore in this relationship between me and hin _ ook in the mirrorand say "its not me! femphaticl 1 feel less ofa woman | {Participai

.

Then.. fahe smiled) . Fam a woman.. (pause) .. incapahle of feeling pleasure... incapable of . {she thoughil . of having satisfactary relations or of even
sexually pleasing a man. Fway thinking abouwt it g fof . {pause). my concern was this, mght . that fwas g woman. . (panse)_. ke . (she thonghi). . a waman
wihe cannai_. (pause) ..in theory. manage their function.. their life (... fwas feeling like mubbish._. not having pleasure... thinking that [ didn’t have pleasure
and I wasn't able to give pleasure to anvone elther_ {she thoughtl_ fight . bad T stfll end wp shinging that . that { have fo fake care of the ather's pleasire,
and __and forget my own (Participam 16).

() if makes me feel incapable. . that Fean'’s, that I can’t, . that have a problem . and actually Fdidnt know whar the problem wonld be . rghf, . T ihoughs
it was a problens in ny body b actsally F think _ F ohink, T dont even Enow i0ie's more in the head or 56 was really because of thar {Participant 5).

oA can't even look amymore _ T oan't even fook at svsedf in front of the mimror . because then fonp! (Participant 7).

o P ihink Fdon't fook ar mvself much anvmore, vou know .. (she became a linle sadder) . my selfesteem is very fow L. frears her eves) .. (D asked il the
vaginal laxity waorsens her selfesteem) . yes [ (Participant 12).

I wasn't accepiing myself that way.. [ wasn't conforming fo thai! 4 pet so frostratad! D was afready thinking was wghe. T dldn’t feel like looking after
movsell anmvmare. [ pot faf because of the infections! - vou know? . pot ugilv! 1 felt horrible! . very low self<csteem! (Participant 7).

Subtheme 3.2: Effect of VL on
sexual intercourse

You have no desire to do it and when you ry i's horritle! (emphasic) .. because vou feel lav, Ioose! s the same thing ax having nothing inside you!

(Participant 7).

{don't feel the penis._ {don'’t feel like £ have the strengeh to grab i even when § iy so force it fo work the muscles_ . even when ey hard § oan'tf (Participant
13,

I I changed the praciice? Yes laughs). Firy o squeeze more flaughs ) and contract mare {laughs ). Benefir for me, no. It5 juse to make him feel . thar it fills
in mare, right? He feels when I oantract. In away itis pasitive. (Participant 1).
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€M, it inferferes a lof because Tean't! . [ oan't et along there in the intercourse! femphatic) . T pet stuck . scared . iry to change posifon._ 115 a wide
thing! (Participant 14).

It changed becanse didn't have sex for siv months" _F did other things, but in the vaging, § wonldn't et him . touch me! {Participant 7).

Anal sex .. ves, Fdid .. flong pawse) .. he wanted it ... not because Twanted it ... Fdon't know jf he was looking for it for the laxity or for the pleasure of his
head . that FTdan't know_. T never asked. (Participamt 12).

Yes, thar's vight, anal intercourse. . which made me sod becanse [ did it because T loved Wm so much_. not because Twanted to! 1 did it to satisfy Wm, not
hecause { felt good abour it was very uncomforfable because sometimes it didw't work out very well and the pain was intense... vou know? (Participant
15).

In reality jpawse) . the forepiay was the best pari, because _ penetration was the warst part for me__ (pause) . a lot of times T even avoided it 1 acceptad
the foreplay but the penetration, no! __ Uncomforiable. (Participant 2).

It showldn't be as pleasurable as a narrower vaging... for both men and women. (Participant 1).
L think they wanld like 1o have @ woman whao would be very tight. (Pariicipant 5).

Now {don't wani fo have sexanymore... so {can have someone for me now.. so thal when fdo__ T feel ke P the best in the world! femphatic) . as (7 had
a virgin! . Dwant fo feel pain so [ can have the relatfonship! femphatic) . not the patn af evil . the pain of good ! (Participam 14).

Changed the frequency. right® It% . (she thougis), wow, (8% very inferesiing, sn't (87 This week Pm I8 years married and ve never reached orgasm withous
penetration, {she thonghe) - the way Um reaching now (she smiled). Just playing there, faughs) _. funny, rdghe? We think we'll never find ow_ bus_ becanse
we never had to go through that, rght?._ Sowe didn 't and now, when we need fo, we discover di fferent things (smiles). This enriches and sightens the bonds
fsntiles). £ think it's really cool _ s been really fun flanghs | (Partfcipant §).

Subtheme 3.3: Relationship with
the partner

- mran alwavs conpiging | thinks the woman doesn’s want fof . that the woman has a headache _ because of this or that! . and sometimes we don’t talk
... the real thing _. and even i we tell them it always has to be the way they want it .. right? . then . it changed! femphatic) - it changed .. even if {
aian’t sav i, even i Fdidn't fafk _ it changed _ { didnt say it atall . Tkept it to movself . (Participant 5).

You have no pleasure, you are doing something there that iv fo be done! But it's not because yvou wan fo, or becanse vou'd (ke fo be af that momens, right...
vour love the person and evervibing, but - it's nof what youw'd fike fo be doing ai thad momeni ., 5o (s something that bathers me, ves! (Participant 15)

T was already looking af it as an abligation! _ right i was enbarrassing! _ (pausel _ if was one thing . and . just do if7 . becanse [ don't feel
amything () Since § don't feel anyihing, I wonld last as long as he managed fo efaculate, because . for me i wasn't making any difference! i he ook
too fong, Fwould stay there . and ifhe did it quickly _ too _ Feouldn 't wail to finish it soon ! (Participant 3).
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T iant like thar he didn't even come near me! - 1 don’t know (10 in my head or whar § was _ [ know it changed evervihing! [ even thought about getiing
divarged! (. ) T didn't want any more consact with mey fsband . 1 di stianced moyvself from him... 5o, it affected a ot my relations g with my husbandg ... 5o, [
cooled down ! (Participant 7).

Fronr the maoment von stop having secugl infercourse with the person, the person starts fo think _ she doesn’t want me! . she already has another one! _
right ... he will mever undersiand the clinical problem of the thing! _ he thinks of cheating! . he thinks of a lack of desire! . becawse, as § say that T don’s
Jeel anvihing, then he doesn’t understand either . F say; “hut vou don 't feel it fax? . he savs) "o it's normal forme” . because for him . he got wsed 1o
the thing . and he couldn’t underssand it . neither do 17 imagine him? (Participant £6).

I’y becanse T ihink L end up pudiing away . hink Pmonor enougly . thar Fmonor pleasing.. and then he ends up pulling away._ and there's no conversanion,
rghi . hecause you don't wanf fo be exposed. Then when [ expose myself. he sayvs s all in my head .. thai everyihing is normal for bine Then £ ihink . "i5 it
really trae?” Tv it okay for him? __here come the donbis . comes the guestions. (Participant 11).
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Reporting Guideling Checklist

Consolidated criteria for reporting qualitative studies (COREQY): 32-item checklist

Number [ Item | Guide questions/description | Page

Domain 1: Research team and reflexivity

Personal Characteristics

l. Interviewer/facilitator Which author/s conducted the interview or focus | 4-3
group?

2. Credentials What were the researcher's credentials? E.g. PhD, | 4-3
MD

3. Occupation What was their occupation at the time of the 4-5
study?

4. Gender Was the researcher male or female? 4-5

5. Experience and training What experience or training did the researcher 4-5
have?

Relationship with participants

f. Relationship established Was a relationship established prior to study 4-5
commencement?

7. Participant knowledge of the What did the participants know about the 4-5

interviewer researcher? eg. personal goals, reasons for doing

the research

8. Interviewer characteristics What characteristics were reported about the 4-5
interviewer/facilitator? e.g. Bias, assumptions,
reasons and inferests in the research topic

Domain 2: study design

Theoretical framework

9. Methodological orientation and What methodological orientation was stated to 5-6

Theory underpin the study? e.g. grounded theory,
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discourse analysis, ethnography, phenomenology,
confent .5_:.,___. VSIS

Participant selection

10. Sampling How were participants selected? e.g. purposive, 4
convenience, consecutive, snowball

11 Method of approach How were participants approached? e.g. face-to- | 4-3
Jace, telephone, mail, email

12, Sample size How many participants were in the study? 4

13. Non-participation How many people refused to participate or 4-5
dropped out? Reasons?

Setting

14. Setting of data collection Where was the data collected? e.g. home, clinic, 4
workplace

15. Presence of non-participants Was anyone else present besides the participants | 4-3
and researchers?

16. Description of sample What are the important characternistics of the 4-3
sample? e g. demographic data, date

Data collection

7. Interview guide Were questions, prompts, guides provided by the | 4-3

authors? Was it pilot tested?

18. Repeat interviews Were repeat interviews carried out? If yes, how N/A
many!

19. Audio/visual recording Did the research use audio or visual recordingto | 3
collect the data?

20. Field notes Were field notes made during and/or after the 4-3

interview or focus group?
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21. Duration What was the duration of the interviews or focus | 6
group?

22, Data saturation Was data saturation discussed? 3

23. Transcripts returned Were transcripts returned to participants for 3-6
comment and/or correction?

Domain 3: analysis and findings

Data analysis

24. Number of data coders How many data coders coded the data? I-11

25. Description of the coding tree Did authors provide a description of the coding 7-11
tree?

26. Derivation of themes Were themes identified in advance or derived 711
from the data?

27. Software What software, if applicable, was used to manage | 6
the data?

28. Participant checking Did participants provide feedback on the 7-11
findings?

Reporting

29. Quotations presented Were participant quotations presented to illustrate | 7-11
the themes / findings? Was each quotation
identified? e.g. participant number

30. Data and findings consistent Was there consistency between the data presented | 7-11
and the findings?

31. Clarity of major themes Were major themes clearly presented in the T-11
findings?

32. Clarity of minor themes Is there a description of diverse cases or 12-14

discussion of minor themes"?
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Allison Tong and others, Consolidated criteria for reporting qualitative research (COREQ): a 32-1tem checklist for interviews and focus
groups, International Journal for Quality in Health Care, Volume 19, Issue 6, December 2007, Pages 349
357, https://doi.org/10.1093 intghc/mzm(42
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Purpose: Female sexual dysfunction (FSD), including vaginal laxity (VL), can lead to a
decrease in quality of life and impact partner relationships. Little is known about
ethnicity and variation in FSD. We aimed to investigate the associated factors of VL
and FSD in a multi-ethnic population.

Methods: This cross-sectional study was conducted at Chelsea and Westminster
Haospital, from July to December 2022. All women referred to clinical care at the
Urogynecology Clinic were included. Participants were assessed according to
sociodemographic and clinical aspects, the pelvic organ prolapse quantification system
(POP-Q), sexual function, VL, sexual attitudes, sexual distress, sexual quality of life,
vaginal symptoms, and pelvic floor disorders. Unadjusted and adjusted associated
factors of VL and FSD were analysed.

Results: Among participants (n=300) vaginal delivery, multiparity, perineal laceration,
menopause and gel hormone were significantly more frequent (all p<0.05) in those
reparting VL. No differences were found in ethnicity. Compared to nulliparity,
primiparity and multiparity increased by approximately four and twelve times the odds
of VL, respectively (unadjusted OR 4.26; 95% CI 2.05 - 8.85 and OR 12.77; 95% CI
6.53 - 24.96). Menopause and perineal laceration increased by four and six times the
odds of VL, respectively (unadjusted OR 4.85; 95% Cl 2.73 - 7.93 and OR 6.13; 95%
Cl 3.58 - 10.49). In multivariate analysis, menopause, primiparity, multiparity, and POP
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remained associated with VL.
Conclusion: Menopause, primiparity, multiparity and POP were highly associated with
VL complaints in multivariate analysis. No differences were found in ethnicity.
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Title: Associated factors of vaginal laxity and sexual function in a multiethnic population: a cross-
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What does this study adds to the clinical work: Obstetric factors parity. perineal laceration and types of
delivery, and clinical factors age, menopause, POP, vaginal symptoms, and sexual distress were associated

with vaginal laxity.
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Introduction:

Women all over the world present pelvic floor disorders (PFD), but shame and social taboos still
prevent open discussion on the subject[1]. Urinary incontinence (UT), faecal incontinence (FI), pelvic organ
prolapse (POP) and sexual dysfunction (SD) are common and affect up to one-third of premenopausal
women and 45% of postmenopausal women[2].

Sexual function is an important aspect of women's health. Female sexual dysfunction, in addition
to being multifactorial and involving physical, social and psychological dimensions, can lead to a decrease
in quality of life and affect the relationship with the partner[3]. In a UK survey, 50% of urogynecologists
regularly investigate female sexual dysfunction during clinical visits and 49.5% after surgical procedures.
According to the interviewees, the lack of time was the main barrier[4]. Female sexual dysfunction presents
a high prevalence, ranging from 38 to 85% and can be influenced by cultural, physical, psychological and
social aspects[5,6]. Little is known about ethnic diversities and variations in sexual complaints in peri- and
postmenopausal women|7]. In a study with more than three thousand participants, ethnic differences were
found in the variables arousal, pain, desire and frequency of sexual intercourse[8].

One of the vaginal symptoms of female sexual dysfunction - VL, has been identified in the
terminology for female pelvie floor dysfunction and in the terminology for assessing the sexual health of
women with pelvie floor dysfunction[9,10]. VL is defined as excess vaginal flaccidity and its prevalence
ranged from 24% to 38%[11,12]. This symptom has been mainly studied with the advent of energy-based
treatments and some aesthetical surgical procedures, and a negative impact on the quality of life of women

and their relationships with their partners can already be perceived in some published studies[11.12].

Thus, we developed a study that could investigate the associated factors of VL and 5D in the
Urogynecological clinics that daily receive a multi-ethnic population of women. We also investigate the

relationship between vaginal laxity/ sexual dysfunction and other pelvic floor disorders in this population.

Methods:

This cross-sectional study was conducted at Chelsea and Westminster Hospital, from July to
December 2022 and followed the Strengthening the Reporting of Observational Studies in Epidemiology ~
STROBE checklist. The hospital audit department granted approval for the study (reference number

WCSLAL1069). All women referred to clinical care at the Urogynecology Clinic, during the period of the
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study, were included. Pregnant women, women who have undergone pelvic surgery for PFD, women unable
to read and understand the English language and the ones that did not provide consent for the purposes of
the research were excluded from the study. As part of their clinical visit at the Urogynaecology Clinic and
after signing the consent form, the participants underwent a vaginal exam to assess pelvic organ prolapse
(POP) through Pelvic Organ Prolapse Quantification (POP-()) system. Subsequently, the participants filled
out questionnaires assessing sexual function, vaginal laxity, sexual attitudes, sexual quality of life, vaginal
symptoms, as well as, urinary and anal incontinence, and POP. Sociodemographic and clinical data will be

obtained from their medical records and/or before the vaginal examination.

Assessment Instruments

The evaluation of POP followed the recommendation of the International Continence Society
(ICS) for the description and staging of genital prolapse using the POP-() system[13,14]. Six anatomical
points were evaluated with the aid of a disposable graduated ruler. Two on the anterior vaginal wall (Aa
and Ba). Two on the posterior vaginal wall {Ap and Bp) and two points on the upper vagina (C and D).
Genital hiatus, total vaginal length and perineal body were also measured. All points were measured in
maximal Valsalva, except the total vaginal length[15]. The ICS clinically defined pelvic organ prolapse as
significant at stage [1 or higher[14,15].

The sexual function of women with pelvic floor disorders was evaluated by the Pelvic Organ
Prolapse/Incontinence Sexual Questionnaire, [UGA-Revised (PISQ-IR)[16]. This instrument consists of 12
items (four domains: condition specific, partner related, global quality, and condition impact)for not
sexually active (NSA) women ( higher scores indicate a greater impact of the condition on sexual inactivity)
and 21 items (six domains: arousal/orgasm, partmer related, condition specific, global quality rating,
condition impact, and desire) for sexually active (SA) women[16] (higher scores indicate better sexual
functien)[17].

The presence of complaints of vaginal laxity was assessed through the Vaginal Laxity
Questionnaire (VLQ)[18]. a self-reported assessment instrument that uses a seven-point scale associated
with the questions “How would you rate your current level of vaginal laxity? or laxity during intercourse?",
After collecting data using the 7-point scale, we summarized the scale to just 3 points (Loose, Not Loose,
Not Tight (NLNT) and Tight) to present the data in our results. The vaginal symptoms of the included

participants were also evaluated by the International Consultation on Incontinence Questionnaire Vaginal
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Symptoms (ICIQ-VS) is a l4-item questionnaire that assesses the presence and intensity of vaginal
symptoms, associated sexual 1ssues, as well as their relationship with women's quality of life[ 19]. Higher
scores indicate a worse scenario.

The Female Sexual Distress Scale-Revised (FSDS-R) was used to assess sexually related distress
in our participants. This 13-item scale evaluates distress associated with inadequate or impaired sexual
function and hypoactive sexual desire disorder[20]. Higher scores indicate worse distress[20]. The
measurement of sexual attitudes in our participants was performed by a 23-item scale with four subscales
(Permissiveness towards an open relationship, Responsibility in birth control, Communion (Attitude to
towards the importance of melting together with sex partner), and Instrumentality (Attitude towards
enjoying the physical sex) - the Brief Sexual Attitudes Scale (BSAS)[21]. A lower score on each subscale
(attitude) indicates a greater amount of that respective attitude.

Lastly, the relationship between female sexual dysfunction and quality of life was measured by
the Sexual Quality of Life-Female (SQOL-F)[22]. Each of the 18 items is rated on a six-option response
(Strongly Agree to Strongly Disagree). Response categories can be scored from one to six, giving a total

score of 18 to 108. Higher scores indicate better quality of female sexual life[22].

Chiicomes

The primary outcome was the identification of the associated factors of VL and 3D in a female
multi-ethnic population as measured by the clinical variables, the VLQ, and sexual activity in the PISQ-IR
questionnaire. The secondary outcomes included the association between VL and POP with the

questionnaires' scores.

Sample size and Data Analysis

The sample size was determined using the previously reported normative data for the SQOL-F. It
was estimated that 300 recruited participants provided 90% power to detect a one standard deviation
difference in SQOL-F[22]. The analysis of the collected data was preceded by the creation of a
computerized database where the variables were coded in a data dictionary and validated. A descriptive
analysis of the data was performed to characterize the research participants, in the form of values of absolute
frequency and percentage (relative) for categorical variables and values of mean and standard deviation for

numerical variables. The chi-square or Fisher's exact tests were used to compare the categorical variables
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between the groups and the Mann-Whitney test (2 groups) and the Kruskal-Wallis test (3 or more groups)
were used for numerical variables between groups due to the absence of normal distribution of the variables.
A linear, simple and multiple regression analysis was used (with a Stepwise criterion for selecting variables)
to assess the relationship between the variables and the questionnaire scores, with variables without normal
distribution transformed into ranks. For categorical dependent variables, simple and multiple logistic
regression analysis was used (with Stepwise criterion for variable selection). Univariate and multivariate
models of regression analysis were employed to estimate the associated factors of the VL. Statistical
analyses will be performed using the statistical program SAS System for Windows (Statistical Analysis
System, version 9.4.5A8 Institute Ine, 2002-2012, Cary, NC, USA.), adopting a significance level of 5%

(p<0.05).

Results:

The sociodemographic and clinical characteristics of the studied population are shown in Table 1.
Of the 300 participants investigated, single, nulliparous, and premenopause women were more frequent.
The mean age was 41.5 years. Our study identified four major ethnic groups: Asians (British Asians, other
Asians; n=29), Whites (British Whites and other Whites; n=224), Blacks (British Blacks, Caribbean or
African Blacks, other Blacks: n=30), and Other Ethnic Groups (Arabs, other ethnic groups: n=17).
According to Office for National Statistics sources (2021 Census, hitps://www.ons.gov.uk/), in England,
the percentage of major ethnic groups includes Asian (5.4 million), Black (2 .4 million), multiple ethnic
groups (1.7 million), Whites (45.8 million) and other ethnic groups (1.2 million). Thirty-one per cent of
participants rated their vagina as loose on the VLQ. The vast majority of participants { 79.3%) were sexually
active. Sixty-three participants presented POP, with stage 1 being the most frequent.

When comparing the perception of VL by the VLQ and sexual activity by the PISQ-IR with the
clinical variables (Table 2), we found that the participants with a loose vagina had a significantly higher
mean age (47.9 = 10.8; P=0.008). Vaginal delivery (62.4%). multiparity (59.1%), perineal laceration
(60.3%), menopause (52.6%), and gel hormone (16.1%), were significantly more frequent in participants
with a loose vagina. Sexual activity is significantly more frequent among younger women (40.2 £ 12.2;

P=0.001), nulliparous (51.3%) and no POP (82.8%). No differences were found in ethnicity (P=0.090).



=
D0 M =] oh Nk L R

G BN Ch R ER LT LN LN LN LN LN LR LN LR LN b b B e B e e i L L0 Lo L0 L0 L0 Lo Lo L Lo R BRI R RI R RIR BRI BRI R R e e
T R R T = e B B o o R B I I T P e e - = e B R R e R T~ I - [ T [ S R ST . - . (T TS P e

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

159

Figure 1 shows the comparison between the perception of VL and the types of delivery (A) and
parity (B). Women with a loose vagina have a higher frequency of vaginal delivery/both and multiparity
than women with an NLNT or tight vagina.

Radar Charts in Figure 2 reveal the scoring of PISQ-IR for sexually active and non-sexually active
women and BSAS questionnaires across different domains by VL and POP classification. Women
sexually active with loose vaginas presented worse sexual function in all domains of PISQ-IR. Similarly,
sexually active women with POP also presented worse sexual function in domains of PISQ-IR. Women
non-sexually active with loose and NLNT vaginas and No/Yes POP were highly impacted by the Global
Quality domain of PISQ-IR. Finally, birth control and communion were the sexual attitudes with the greater
amount between VL) and POP classification.

Table 3 compares the questionnaire scores with the perception of VL and POP. Participants with
a loose vagina who were not sexually active and with POP had a significantly higher impact on sexual
function in relation to the Condition Impact when compared to participants without a loose vagina and
without POP (2.5 + 1.0, P=0.001; 2.3 = 0.9, P=0.038). Interestingly, sexually active participants with NLNT
vagina had a better sexual function in the Partner Related (3.6 = 0.5; P<0.001), Condition Specific (4.6 =
(.6; P=0.002), Global Quality (3.7 + 1.0; P<0.001), and Condition Impact (3.7 £ 0.5; P<0.001), domains.
Better sexual function in Desire was found in women with tight vaginas (3.4 = 0.7; P=0.003). Participants
with a loose vagina and those with genital prolapse scored significantly worse across all domains on the
ICIQ-VS, on SQoL-Female, and on FSDS-R scores. Participants with a loose vagina presented a
significantly greater amount of the Communion (attitude towards the importance of merging with the sexual
partner) attitude and the ones with no genital prolapse and a tight vagina had a greater amount of
Permissiveness (permissiveness towards an open relationship).

Table 4 shows the analyses of clinical and obstetric factors in women with VL. Univariate analysis
showed that age increased one time and primiparity and multiparity increased four times and approximately
12 times the chance of VL with OR 1.07: 95% CI 1.04-1.09: OR 4.26; 95% CI 2.05 — 8.85 and OR 12.77;
95% CI 6.53 - 24.96, respectively, remaining only primiparity and multiparity in the multivariate analysis.
Menopause and perineal laceration increased approximately four-fold and six-fold the chance of VL with
OR 4.65,95% C1 2.73 = 7.93 and OR 6.13; 95% CI 3.58 - 10.49, respectively, remaining only menopause
in the multivariate analysis. The odds of VL were increased in all types of birth (OR 9.06; 95% CI 4.78 -

17.19 vaginal delivery, OR 2.84; 95% CI 1.04 - 7.77 C-section, and OR 19.50; 95% CI 6.08 - 62.54 in
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both). The POP-() staging 1, 2 and 3 increased, approximately, threefold (OR 3.21), two-fold {OR 2.79),
and 13-fold (OR 13.63) the chance of VL in the multivariate analysis, respectively. All subscales of ICIQ)-
V'S, sexual distress (FSDS-R) and BSAS (Permissiveness) were associated with VL in univariate analysis.
Interestingly. sexual quality of life (SQoL-F) and BSAS (Communion) appeared as protector factors for
VL. The other clinical and obstetrical factors were not statistically significant when associated with VL in
multivariate analysis. When stratifying the sexually active women with VL (n=69: Table 51), only

multiparity, menopause and POP stage 2 remained as associated factors of VL in the multivariate analysis.

Main findings

This study showed that older age. vaginal delivery, multiparity, perineal laceration, and menopause
were frequent in participants with VL. Sexually active women with VL and POP had worse scores on the
PISQ-IR, ICIQ-VS, SQoL-F and FSDS-E. Age, menopause, POP staging, vaginal symptoms (ICIQ-VS),
sexual distress (FSDS-R) and sexual attitude (Permissiveness) were clinical factors associated with VL.
Obstetric factors associated with VL were parity, perineal laceration, and types of delivery (vaginal

delivery, C-section, and both). Interestingly, no differences were found in ethnicity in any analysis.

Interpretation

Female sexual dysfunction has a multifactorial aetiology and encompasses four main domains:
hypoactive sexual desire disorder, arousal disorder, orgasmic disorder, and sexual pain disorder[23]. Many
women report complaints across a variety of symptoms. One of these symptoms, VL, still underreported,
has a prevalence of 24% to 38%[11,12]. In our population, in line with previous studies[11,12], about 31%
of the investigated women had symptoms of VL. Sexual function, vaginal symptoms, quality of sexual life
and sexual distress were significantly worse in our VL participants. This highlights the need to assess sexual
function in patients who visit urogynecology clinics.

Studies have shown associations between the hiatal area, the genital hiatus and the perineal body
during the Valsalva manoeuvre, suggesting that VL appears to be a manifestation of hyperdistensibility of
the levator ani[11.24]. In our findings, 45.2% of participants with VL had a POP. In addition, POP staging

was an associated factor of VL in the multivariate analysis. Similar to our results, women with VL may be
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representative of the early stage of POP[11,24]. Most studies investigating VL exclude participants with
prolapse symptoms greater than grade [I. Prolapse symptoms seem to negatively impact female sexual
function[25.26]. In contrast with our findings, VL was not correlated with POP in one study[26].

Pregnancy and childbirth seem to play a role in VL. Even though there is no proven relationship
between VL and childbirth, trauma to the pelvie floor and vagina during vaginal delivery can lead to
enlargement of the vaginal introitus, resulting in changes in sexual sensitivity during intercourse[27,28).
Furthermore, the complaint of VL can be reported in the first delivery and worsen in subsequent
deliveries[18]. In line with these findings, both parities, perineal lacerations and types of delivery were
associated factors of VL in our participants. In the present study, not only was vaginal delivery an associated
factor of VL, but also C-section delivery. Participants who submitted to both types of delivery had an even
greater chance of developing VL. Studies investigating the effect of C-section on the pelvic floor have
reported somewhat contradictory evidence. A systematic review showed that C-section was associated with
a reduced nsk for pelvic floor disorders[29]: however, another study revealed that even changes in the
genital hiatus could occur, regardless of the type of delivery[30]. The protective effect of C-section on the
pelvie floor remains under debate.

Age was significantly higher in participants with VL in our study. In addition to age, menopause
was also an associated factor of VL. Age and hormonal changes generate deterioration and relaxation of
the connective tissue and collagen fibres, reducing the support of pelvic organs due to the decrease in the
diameter and number of periurethral and pelvic floor striated musele fibres[31]. These changes seem to

contribute to the symptoms of VL.

Strengths and Limitations

The strengths of the present study can be related to the assessment of VL and female sexual
dysfunctions in four different ethnic groups. Although we did not find statistically significant differences
between groups of women, we emphasize the importance of evaluating the role of ethnic diversity and its
variations in sexual complaints in future studies. Another important factor was the investigation of
associated factors for VL. These findings will contribute to understanding the pathophysiology of VL.
Comprehensive analysis of female sexual aspects using validated instruments and POP staging added value

to our study.
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The limitations of our study include the study design that makes it impossible to carry out causal
inference, the inclusion of a heterogeneous age group of women and the use of a questionnaire that has not

yet been validated - the VLQ.

Conclusion:

Sexual function, vaginal symptoms, sexual quality of life and sexual distress were significantly
affected in participants with VL. Obstetric factors for VL encompass parity, perineal laceration, and types
of delivery, and the clinical factors were age, menopause. POP, vaginal symptoms, sexual distress, and

sexual attitude (Permissiveness). No differences were found in ethnicity.
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Figure Legend:

Figure 1: Comparison between VL) and Type Birth (A) and Parity (B) (n=300)

Figure 2: Radar Charts showing scoring of PISQ-IR and BSAS questionnaires across different domains by

VLO and POP classification (n=300).
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Table Legend:
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Figure 1: Comparison between VLQ and Type Birth (A) and Parity (B) (n=300)
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Figure 2: Radar Charts showing scoring of PISQ-IR and BSAS questionnaires across different
domains by VLQ and POP classification (n=300).

*POP/No= Stage 0

**POP/Yes= Stages 1.2.3
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* Mean & Standard Deviation ;" n (%0 PISOQ-TR: Pelvie Organ Prolapse Urinary Incontinence Sexual Questionnaie, [UG A-Revised
POP-O: Pelvic Organ Prolapse Ouantification
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Tahle 2. Comparison between Clinical Yariables and Vaginal Laxity and Sexual Activity (n=310))
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Table 3. Comparison between Questionnaive Scores, Vaginal Laxity Questionnaire and Pelvic Organ Prolapse {n=30))
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Table 4. Univariate and Multivariate Analysis of Women with Vaginal Laxity (n=%3)
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Table 81. Univariate amd Multivariate Amalysis of Sexually Active Women with Vaginal Laxity (n=6%)

Varinhles
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Précis: Both radiofrequency and pelvic floor muscle treatment improved sexual, vaginal,

and urinary symptoms 30 days and six months follow-ups of women with vaginal laxity.
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Abstract

Objective: To compare the effect of radiofrequency (RF) and pelvic floor muscle
training (PFMT) on the treatment of women with VL.

Methods: A prospective, parallel, non-inferiority, randomized clinical trial, including
women aged > 18 years, with a complaint of VL assessed by direct question (yes/no)
and classified by questionnaire (Vaginal Laxity Questionnaire), from February 2020 to
December 2021 in a tertiary hospital. Two groups (RF — Wavetronic 6000 Megapulse
Fraxx and PFMT) were evaluated at baseline, 30 days, and six months follow-up (RF: 3
sessions 4 weeks apart; PFMT: 12 individual sessions for 12 weeks). The primary
endpoint was the change of FSFI score after treatment. Secondary outcomes were
improvement in symptoms of VL through the Global Response Assessment (GRA) and
changes in questionnaire scores of sexual distress, vaginal symptoms, and urinary
incontinence, in the modified Oxford Scale, and in the quantification of pelvic organ
prolapse (POP-Q). A total of 42 participants per arm was sufficient to demonstrate a
difference in sexual function on the FSFI at 90% power, one-sided type 1 error of 0.025
with a non-inferiority margin of 4 on the FSFI total score. Analysis was intention-to-
treat and per protocol based.

Results: After recruiting 167 participants, 87 were included (RF n=42; PFMT n=45),
with homogeneous clinical and sociodemographic characteristics. The type of sexual
intercourse (p=0.486), duration of VL (p=0.941), perception of VL (p=0.681), and type
of VL complaint (p=1.000) did not differ between groups and between follow-up
periods. All questionnaires showed improvement (p<0.05) in their total scores and
scales for both groups and follow-ups. After 30 days of treatment, RF was non-inferior
to PFMT to improving FSF] total score (mean difference -0.08[-2.58 to 2.42] for RF

and -1.95[-4.21 to 0.30] for PFMT) in PP (mean difference -0.46[-2.92 to 1.99] for RF
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and -1.82[-4.10 to 0.45] for PFMT) and in the ITT analysis; however, this result was not
maintained after six months of treatmentThe GRA was not statistically different
between the groups and follow-ups in the PP analysis. On physical examination, POP-Q
showed significant improvement in points Aa, Ba at 30 days follow-up and Aa, Ba, and
Ap (p=0.001) at six months follow-up in the PFMT group and in points C (p=0.004) and
D (p=0.043) at 30 days follow-up and at point C (p=0.028) at six months follow-up in
the RF group. PFM strength significantly improved in the RF (p=0.006, 30 days:
p=0.049, six months) and PFMT (p=<0.001, both follow-ups) groups, with a significant
gain in the PEMT group.

Conclusion: Both RF and PFMT improved sexual, vaginal, and urinary symptoms 30
days and six months follow-ups. After 30 days of treatment, RF was non-inferior to
PFMT to improving FSFI total score; however, this result was not maintained after six

months of treatment.
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Introduction

Vaginal laxity (VL) is defined as a complaint of excessive vaginal looseness'. Its
prevalence varies from 24% to 38% between studies®™ . This condition is related to
reduced sensation in sexual intercourse and interferes with women's quality of life. It
appears that pregnancy and childbirth play a role in VL*~. Moreover, its pathophysiology

is still not well defined >*.

In general, surgical treatment for women with VL is indicated when an anatomical
defect has been identified; however, according to an Internet-based survey, most surgeons
considered surgery as more effective than Kegel exercises or physical therapy. Moreover,
North Americans were more likely to prefer and perform surgical treatment for this
problem, even though they are aware that reports of dyspareunia may be present after

procedure’.

Conservative treatment should be considered as the preferred modality to start
treatment for VL. For this purpose, very few clinical trials have been performed *'" and
most of them uses energy-based devices, such as laser or radiofrequency (RF). RF acts
by provoking local neocollagenesis and neoelastogenesis through fibroblastic
stimulation’. On the other hand, pelvic floor muscle training (PFMT) is the primary
option as conservative treatment for urinary incontinence (UI) and it is a low-cost option,
with no side effects'' Surprisingly, to this moment, there are no studies comparing
whether PFMT could be as effective as energy-based devices, such as RF to treat VL.

Given that, the aim of our study is to compare the effect of RF versus PFMT for women

with VL.
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Methods
Study design

Between February 2020 to December 2021 a prospective, parallel-group, two-
arm, randomized clinical trial was carried out following the CONSORT
recommendations'”. It was approved by the Institutional Review Board (CAAE number
12919119.9.0000.5404) and registered in the Registro Brasileiro de Ensaios Clinicos—

REBEC—RBR-2zdvfp as a clinical trial.

As there is no standardized diagnostic assessment for VL and its
pathophysiological mechanism is not fully understood, we included women aged 18 and
over, with self-reported VL complaints assessed by direct question (yes or no) and by the
Vaginal Laxity Questionnaire (VLQ)" with the answers: very loose, moderately loose,
slightly loose. VLQ presents one question (how would you rate your current level of
vaginal laxity or looseness during intercourse?) with the possible answers: very loose,
moderately loose, slightly loose, neither loose nor tight, slightly tight, moderately tight,
or very tight®.. Moreover, social media tools were used for informing about the study, as

well as printed advertisements were distributed throughout the university.

We excluded participants with the following conditions: decompensated
metabolic diseases or heart disease using a pacemaker: cognitive, peripheral, and/or
central neurological disorders: the presence of any type of cancer or cervical dysplasia;
active urinary or vaginal infection: participants undergoing physiotherapy for pelvic floor
disorders or using vaginal estrogen in the last six months; participants undergoing pelvic
floor disorder surgery; participants with greater than or equal to stage 2 prolapse: force
of contraction of the pelvic floor muscles classified as zero according to the Modified

Oxford scale".
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During the visit for baseline assessment, women received a detailed presentation
of the study and its assessments, interventions, and follow-up periods. After having all
questions answered, the participants signed the consent form. Subsequently, the
participants who gave their consent were submitted to a detailed medical history including
questions related to sociodemographic and clinical data. Randomization occurred only

after the baseline assessment in case of any conditions found during the first assessment.
Interventions

Women were divided into two groups: RF and PFMT. The detailed study protocol

for each intervention was thoroughly described in a previous publication'®.

Participants allocated to the RF group received three RF sessions with an interval
of four weeks between applications, totaling 12 weeks of intervention. The four-week
interval between applications was chosen to allow adequate healing of the vaginal tissues.
The applications were performed by a trained researcher'. We used the Wavetronic 6000
Touch device with the Megapulse HF FRAXX system monopolar radiofrequency (Loktal
Medical Electronics, Sdo Paulo, Brazil '°. Participants were asked about pain during and
after RF using a visual analogue scale (VAS) ranging from 0 to 10, with zero being no

pain and 10 being severe pain.

Participants allocated to the PFMT group received 12 individual sessions of
PFMT supervised by an experienced physiotherapist, lasting 40-60 minutes, once a week
and continued home treatment with the aid of a printed and illustrated diary containing
the complete PFMT treatment. In case of any questions about the treatment, the
participants were able to contact the physiotherapist through video or audio calls or by
messages through a telephone number made available exclusively for the study. Women

received counseling to perform the proposed treatment, abstaining from any other training
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for the PFM'. Since there is no gold standard treatment for VL, we based our PFMT
program on the studies by Bo et al.'® and Dumoulin er al'”. The first PFMT session aimed
to identify any muscle condition that interferes with the progress of the intervention:
counseling on the correct contraction of the PFM with the help of vaginal palpation and
educational material; presentation of the PFMT program: and finally, the first sequence

of exercises'”.

Adherence to treatment was encouraged throughout the treatment and in case of
any absence at RF sessions or if the attendance in PFMT sessions did not reach 80%; the
participants were excluded from the study. Discontinuation of RF and PFMT and
consequent referral for appropriate treatment would occur whether any complaint was

present and attributed to these interventions.
Primary Outcome

The Female Sexual Function Index (FSFI) is a 19-question questionnaire that
assessed the sexual response and performance of participants with VL over the past four
weeks in six domains: sexual desire, arousal, lubrication, orgasm, satisfaction, and pain'g.

A cut-off score of 26.55 was used to differentiate women with or without risk for sexual

dysfunction'?.
Secondary Outcomes

The presence and impact of vaginal symptoms, as well as their relationship to the
quality of life of participants with VL, were assessed by the International Consultation on
Incontinence Questionnaire—Vaginal Symptoms (ICIQ-VS): a validated instrument of
14 items'?. We also assessed sexual distress in our study participants. Sexual distress is
related to the feelings and emotions that individuals have about their sexuality and differs

from sexual dysfunction®'. We used the Female Sexual Distress Scale-Revised (FSDS-
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R), a validated self-reported questionnaire with 13 questions scored from zero (never) to
four (always)*. Finally, the frequency, severity, and impact of urinary incontinence on
the participants' quality of life were assessed using the International Consultation on
Incontinence Questionnaire Short-Form (ICIQ-SF). It is a self-administered questionnaire

with four questions scored from zero to 217,

During the vaginal exam, we assessed the Pelvic Organ Prolapse Quantification
(POP-Q)' and the Modified Oxford Scale (MOS)'?. Both exams were performed in the
supine position, with the lower limbs flexed and supported, and with the aid of disposable
gloves. POP-Q) points were measured with a disposable ruler graduated in centimeters.
Subsequently, the POP staging was assessed (0-4)'. For MOS, PFM strength was graded
from zero to five by bi-digital vaginal palpation (0 = no contraction; 1= flicker; 2 = weak:

3 = moderate; 4 = good, and 5 = strong) .

Moreover, we investigated the improvement in the VL symptoms after RF and
PFMT through Global Response Assessment (GRA), a 7-level scale of response to the
question: “How are you now (levels of vaginal laxity/tightness and sexual satisfaction)
compared to before treatment” (markedly improved, moderately improved, slightly

improved, no change, slightly worse, moderately worse, markedly worse?)".
Sample size and Randomization

We utilized the FSFI scores in the study by Krychman er al. since they found
significant improvement in sexual function in women with VL undergoing RF °. If there
is truly no difference between PFMT and RF, then 66 patients are required to be 90% sure
that the lower limit of a one-sided 95% confidence interval will be above the non-

inferiority limit of -4, and standard deviation of 3, data extracted from the FSFI total
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score. Moreover, if we consider a percentage of 25% loss in the sample, was found a total

of 84 participants, with 42 in each group (RF and PFMT).

In a 1:1 allocation ratio, a researcher not involved in the study using a computer
program (https://www.randomizer.org/) performed the randomization sequence. The
numbers corresponding to the study groups (1. RF and 2. PFMT) were organized in
opaque sealed envelopes and grouped into two blocks, which were opened by the study
participants after signing the consent form and the initial assessment. Both the researchers
who supervised the completion of the questionnaires and who performed the vaginal
examinations, and the data analysts were blinded to the treatment group of the
participants. A specialized physiotherapist in women's health was responsible for the
interventions and for the telephone follow-up of the participants. This investigator could
not be blinded as we presented a restricted number of people at the research team within

the hospital during the Covid-19 pandemic.
Statistical Analysis

We have used the SAS statistical package version 9.4 (SAS Institute, Cary, NC,
USA) to analyze the data. For categorial variables, the chi-Square or fisher's exact tests
were used between groups: for continuous variables, the Student t or Mann-Whitney test
was considered. We determined noninferiority using a difference-in-means analysis with
a 95% CL Noninferiority was accepted if the lower limit of a 1-sided 95% CI did not
cross the presupposed noninferiority limit. Analysis of variance for repeated measures
{ANOVA) was used to compare scores between groups and evaluation periods, followed
by Tukey's and contrast profile tests contrasts, with variables transformed into
positions/ranks due to the non-distribution. McNemar's test (two categories) and
Bowker's symmetry test (for three or more categories) were used to compare categorical

variables and Wilcoxon's test (for related samples) for continuous variables between

9
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baseline - 30 days -6 months after treatment. The significance level was 5% (p<0.05). For
ITT method, the last observation being carried forward (LOCF) in cases of missing

follow-up data was used.

Results

Figure 1 depicts the flowchart of the participants. One hundred sixty-seven
participants were initially selected. Of these, 80 participants who did not attend the initial
assessment and who underwent pelvic surgery were excluded. Finally, 87 participants

were randomized and allocated into radiofrequency (n=42), and PFMT (n=45)..

Both the per-protocol and the ITT analysis showed that baseline characteristics
were similar across groups (Table 1). Table 2 displays the pelvic floor symptoms in both
groups, and nocturia was the only symptom that significantly differed between the groups,
with a higher frequency in the RF group (per-protocol p=0.007, and ITT p=0.038). Self-
complaint of VL was the most frequent source of complaint. Most of these participants
responded 'moderately loose' on the VLQ) questionnaire (Table 2). Tables 3 and 4 displays
the comparison of the questionnaires used in both groups between baseline and 30 days
or baseline and six months after treatment, all questionnaires but GRA were statistically

significant after treatment (Table 3).

Table 5 displays the non-inferiority analysis using a non-inferiority limit of 4.
After 30 days of treatment, RF was non-inferior to PFMT to improving FSFI total score
(mean difference -0.08[-2.58 to 2.42] for RF and -1.95[-4.21 to 0.30] for PFMT) in PP
{mean difference -0.46[-2.92 to 1.99] for RF and -1.82[-4.10 to (0.45] for PFMT) and in

the ITT analysis; however. this result was not maintained atter six months of treatment.

10
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Supplementary Tables 1 and 2 illustrate assessments of participants with vaginal
laxity through physical examinations in both groups and analyses during baseline, 30
days, and six-months after treatment. In the per-protocol and ITT analysis, the mean
strength of the pelvic floor muscles showed significant improvement in both groups and
periods according to the MOS. However, the improvement of the pelvic floor muscles in
the PFMT group was much higher when compared to the RF group in both periods.
Regarding the POP-() system, points C and D were statistically significant in the RF
group in both analyses at 30 days follow-up. Points Aa, and Ba after 30 days of treatment
and points Aa, Ba and Ap after 6 months follow-up in the per-protocol and ITT analyses
were statistically significant in the PFMT group. Significant improvement was observed
in POP-() staging and perineal body (six-months F/U) only in the PFMT group in both

analyses.

The PFMT group showed improvement in almost all assessments after 30 days of
treatment when compared to the RF group (Supplementary Table 3). Significant
improvements were observed in the MOS (p=0.001). POP-Q system for points Aa
(p=0.017), Ba (p=0.038), Ap (p=0.049) and POP-Q staging (p= (.025). After 6-Months

of follow-up, only MOS and POP-Q point Ap remained significant.

Supplementary Table 4, Figures 2 and 3 display the significant comparisons
between questionnaires and continuous variables from physical examination between
groups (RF and PFMT) and among periods (baseline, 30 days, and six-months. There was
a significant difference for all FSFI domains with increased scores among baseline, 30
days, and six-months after treatment in both groups, with the pain domain showing higher
scores in the PFMT group 6-Months post-treatment. Considering the ICIQ-VS, FSDS-R
score, and ICIQ-5F total score questionnaires, there was a decrease in scores between

baseline and 30 days and baseline and 6-Months post-treatment in both groups. The MOS

11
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displayed a significant interaction between assessments in the PFMT group. Perineal

body decreased significantly in the PFMT group.

Adverse effects related to RF were mild vaginal discharge that disappeared on the
fifth-day post-procedure. Two participants had redness and discomfort in the vaginal
introitus and vulvar area. The participants were followed up and examined and it was
noticed that these effects were not related to RF but to allergies to xylocaine or latex-
made gloves. The participants chose to continue with the treatment and had the xylocaine

removed from the routine of the procedure and the gloves replaced by nitrile gloves.

Discussion

This noninferiority randomized trial demonstrated that atter 30 days of treatment,
RF was non-inferior to PFMT to improving FSFI total score in PP and in the ITT analysis;
however, RF was not considered non-inferior after six months of treatment when
compared to PEMT. Moreover, all questionnaires improved in their total scores and scales
for both groups and follow-ups. Interestingly, we have seen modifications in the POP-(Q)
classification in the anterior compartment for the PFMT group and apical compartment
(point C) for the RF group. Furthermore, PFM strength significantly improved in the RF

and PFMT groups.

PFMT was compared with energy-based therapies in two other studies with
women with urinary incontinence (UI). The study by Slongo er al. investigated RF and
PFMT in the treatment of women with UI'* and the study by Ahmed ef al. compared
PFMT and Er: YAG 2940 nm laser in the treatment of vaginal laxity®. The latter found
improvement in PFM strength and sexual satisfaction in both groups®. However, PFMT

was performed in both intervention groups and with a different therapy, which makes it

12
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difficult to address further comparison with our findings. Despite investigating a different
population, the study by Slongo ef al. showed that sexual function improved in RF and

PFMT*,

Our analysis showed that the population presented homogeneous
sociodemographic and clinical data, except for complaints of nocturia. Despite not
showing a significant difference between the two groups regarding GRA, most
participants observed moderate improvement, followed by marked improvement after 30

days of treatment at GRA.

It is very interesting to emphasize that an energy-based device technique was
compared to a physical therapy protocol, and the results were similar after 30 days of
treatment, but data is not supported after six months. This is very important when we are
discussing the cost of a treatment in the current scenario. Use of energy-based devices
can increase expenses and may impair treatment for some patients, depending on the
health care scenario. Most of the studies using RF were sham-controlled, and the placebo
effect was the main treatment in these groups. We could demonstrate that a physical
therapy protocol could cause benefit for these women, and with no difference when

compared to the other group.

Interestingly, in this study, PFM strength showed significant improvement
between groups in both analyses. However, the PFMT showed improvement rates almost
twice as high as the RF group after 30 days of treatment. POP-Q showed improvement in
points Aa, Ba and Ap, in the per protocol analysis for the PFMT group. This trend was
not observed in the ITT analysis, which maintained the improvement only in points Aa
and Ba. Maybe PFMT could act in the biomechanics of the pelvic floor muscles and
modify the progression of POP-Q staging. and this hypothesis could explain these

alterations, however, this study was not planned for this, and longer follow-ups would be

13
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necessary. A previous RCT performing PFMT to improve post operative anatomical
results of POP surgery did not show any improvement on this regard *°. However, a recent
metanalysis demonstrated that women who received PFMT showed greater subjective

improvement in prolapse symptoms and an objective improvement in POP severity **.

Points C and D showed higher values after 30 days of treatment in the RF group
in both analyses. This is another interesting point that needs further clarification. RF
improves collagenesis and vaginal wall thickness, but apical improvement could be
related to this, or other indirect effects and future studies are needed to explore this

finding.

This is the first RCT comparing PFMT with an energy-based device for women
with VL, using several validated questionnaires studying quality of life. pain during
intercourse, sexual function, POP and urinary symptoms, and POP-Q classification
aiming for anatomical changes. Plus, two follow-up periods were analyzed. Our
weaknesses were the lack of a sham-controlled group (third arm), difficulty to blind
researchers to assess treatments due to the COVID-19 pandemic that reduced the number
of personnel involved in the study and limits generalizability. Although the adhesion was
smaller in the PFMT group, the ITT analysis intended to reduce this limitation and we

did not surpass the drop-out limit in both arms.

Conclusion

Within women with VL, we concluded that both RF and PFMT improved sexual, vaginal,
and urinary symptoms 30 days and six months follow-ups. After 30 days of treatment, RF
was non-inferior to PFMT to improving FSFI total score; however, this result was not

maintained after six months of treatment.
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Figure legends

Figure 1 — CONSORT flowchart of the recruited women with vaginal laxity (VL) to

undergo radiofrequency (RF) or pelvic floor muscle training (PFMT)

Figure 2 — Repeated measures ANOVA comparison of FSFI total score and domains

between groups and among periods (baseline, 30 days, and 6 months).

Figure 3 - Repeated measures ANOVA comparison of FSDS-R, ICIQ, Modified Oxford
Scale and POP-Q) classification between groups and among periods (baseline, 30 days,

and & months).
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Table 1. Sociode mographic and clinical characteristics of women with vaginal laxity (n=87)

Per Protocol Analysis

Iniention-to-T reat Analysis

Radiofrequency (n=38) PFMT (n=33) Radinfrequency (1=42) PFMT (n=45)
Variables Mean £ 5D I0R Mean= 5D/ n I0R pValue  Mean £ 8D/ n I0R Mean + 5D/ n I0R p-Value
I (%) (%) {*a) (%)
Age (vears) 41502870 (3500 -46.00) 4140 =774 {35.00 - 0,996 41.50 9,01 {35.00 - 41,202 7,87 {35.00- 0,764 #
47.00) 42 0y 47.00)
Marital Status 01L.R54 " 0.6750
Single T{IB42) T 20,00 9{2342) 10(22.22)
Married 27(71.05) 26 (7429} 29 (69.05) I8 (62.27)
Divorced 4(10.53) 2{5.71) 4(9.52) 7(15.56)
Ethnicity 0.403 0.244F
White 18 (47.37) 22 (/2 86A) 15 (42.86) 27 {60.00)
Black S(13.16) 4 {1143 S(11.90) S(1LI1Y
ither 15(39.47) 9(2571) 19(45.24) 13 (28.89)
Years of Edueation 179" 0317
< B years 37 .E9) T 20,009 3(7.14} T{1556)
= 8§ years 59211 28 (BO00) 1092 8A) 18 (B4 44)
BMI 0319 0. 184 P
< 25Kg/m? 12(31.58) 15 (42 86) 12 (28.57) 19 (42.22)
=25Kgm’ 2o (6R.42) 205714 7140 26 (57.78)
Giravidity 282+ .69 (2,00 = 4,040 217125 {100 = 2,040 0100 279+ 163 (2,00 = 3,00} 242% ] 48 0242n
Type of Birth 140 0.570"
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Mone
WVaginal
Cesarean
Both
Parity
Mulliparous
Primiparous
Multiparous
Birth Weight (grams)

Instrumental Delivery

Menopausal Status
Premenopause
Menopause

Comor bidities
Mone
Hypertension
Diabetes

Use of antidep ressants

1(2.63)

24(63.16)
6(15.79)
7(18.42)

{263}
a(15.79)
31 (BL5E)
32270 £
#2055
G{1579)

33(B0.84)
5(13.16)

31(81.58)
6(15.79)
1(263)
1{789)

(2950 - 3250)

2(5.71)

16 45.71)
13 (37.14)
4(1143)

2(5.71)

92571)

24 (68.57)

140020 =
500,66

7 (200000

31 (BRST)
4(114%)

33 (94.29)
1(2.86)
1(2.86)
5 (1429}

(3090 -
3662.5)

0,478

0.162¢

(444

1000~

0137~

0468

1(2.38)

26061907
B(19.05)
7(1667)

1{2.28)
T(1667)
34 (R0.95)

314580 =

al6.19
6{1429}

17 (RR.1M
S(11.80)

27609
B(19.05)
2(4.76)
1(7.14)

2 (4.44)
(5.0
14 (3111
6(13.33)

1(667)
11 (24.44)
1 (68.89)
(2805 —3585) 34210+
521.9%
10 (22.22)

H(86.67)
61333}

42 (93.33)
2{444)
1(222)
6(1333)

0,370

0.405#

0.340 P

0.841 F

00527

4867

PEMT: Pelvic Floor Muscle Training S Standard Deviation; IQR: Interquantile Range; BMI: Body Mass Index; ® Stdent 1 test; ' Chi-square test; “Fisher test; * Mann=Whitey test
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Table 2. Baseline pelvic floor symptoms of women with vaginal laxity (n=87).

Per Protocol Analysis

Intention-to-Treat Analysis

Variahise Radiofrequency (r=38) n (%) PFMT (r=35)n p-Value Radiofrequency (n=42)n PFMT (n=451n p-Value
(%) (%) { %)
MNocturia 30 (7T8.95) 17 {48.57) 0007 - IF(TRST) 26 (57.78) 0,038 F
Incomplete Emptying 19 (50,00} 18(51.4%) (.903 - 22(52.18) 25 (55.50) 0,767 P
Post-micturition Dribyble 26 (68.42) 21 (60,00 0453~ 28 (66.67) 249 (64,44 0828 F
Coital Incontinenee 0.130" 0,160
During orgasm 2{5.2a) 3BT 3714 T{15.56)
During penetration 3(7.89) 9{2571) 3(7.14) 9 (20,089
Both 4 {10.53) 1 (2.86) 4{952) 1 66T)
Type of sexual intercourse 0.806 * 0486 P
Vaginal 26 (68.42) 23(6571) ITLA3) 249 (64,44
Vaginal and Anal 12(31.58) 12(34.29) 12{28.57) 16 (35.560)
Vaginal Laxity Complaint 0648 1000
Selfcomplaint 32 (84.21) 27(77.14) 15(8333) 36 (80.00)
Partner-complaint ] 1 {2.86) {0 1{2.2%
Buolth 6 (15.79) 720,00} T{1647) B(17.78)
Duration of VL Complaint 0,568~ 0.941F
< 5 years 17 144.74) IB{51.43) 19{45.24) 20 {44
= b years 21 (55.26) 17 (48.57) 23(54.76) 25 (55.56)
Constipation 10 {26.32) 10{28.57) 0829~ 11{26.19) 13 (28.89) 0.778
Flatus Incontinence 11 {28.95) 14 {40,009 0320 11{26.19) 18 {40.00) (1N el
Fecal Incontinence 2(5.26) 6{17.14) 0142~ 2{4.76) 6(13.33) 0,268
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VL Questionnaire 0697 F 0681 F
Wery Loose 15 (39.47) 12 (34,29} 16 (38.10) 17 (37.78)
Muoderately Loose 19 { 50,040 17 (48.57) 22 (52.38) 21 (46.67)
Slightly Loose 4010.53) 6(17.14} 4(9.52) 7T{15.56)
FFMT; Pelvie Floor Muscle Training; PP Per Protecol Analysis; ITT: Intemtion 1o Treat Analysis; " Chi-squarne test; " Fisher test; VL Vaginal Laxity
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Table 3. Assessment of women with vaginal laxity using questionnaires by treatment group (per protocol analysis).

Questionnaire scores Radiofrequency (n=35) PFMT (n=35) Radiofrequency (n=38) PFMT (n=35)

Baseline M days p-Value Baseline 30 days p-Value Baseline G-Monihs p-Valuwe  6-Monihs p-Yalue
Follow-up Fol low -up Follow-up Follow-up

F5FI

Dresire 29 =114 390 =104 0,000 330 =126 AR9= 1010 0007 =114 3ER =107 LRI B 411093 0.001*

Arousal 342 =121 443 =125 0001 = 3649 = 1.3 458 = 101 0.001* 3462123 4,14 = 106 LIRIT 4,60 0,99 0001 =

Lubrication 405 = 1.32 5010 L6 0.1 = 453 £ 1.41 515 105 0016* 4.100%1.32 471 = 1.12 0ze 511098 0012 "

Orrgasm 3142 4682126 0001 390 = 142 4522143 0013 deS= 4 ded s LS 0001 477+ L2900t e

Satisfaction 4.M =135 500 =089 0,001 194 + 1,35 4752 1.15 0,001 * 413+1.33 4.8 =120 LIEIE] By 505+0.93 0001 #

Fain 4,33 =158 5.16 =098 0001 4490 =127 S48+ 1,15 0.008= 432+ 1.5 505 =102 0= 551 =0.88  0.005¢

Total Scone 12562676 2R3N =515 0.001*% 24292584 ZR39+536 0000 2276 =680 2727 =496 0001¢ 2922=470 0,001

LT - Vaginal Sy mptoms

Vaginal Symptoms 16,34 689  B.65 26035 0001 J3EI=TEY T22+7.15 o001 6l +x676 B35 £653 LU B 117727 0001 «

Sexual Matters 26,77+ 14,77 = 0,001 2668 = 1177 0.001# 26,11+ 14,68 + LIRITI B 1089 = 0001 ¢

19.7 1821 21.58 17.27 20406 863 14.94

Cruality of Life 6.22 £ 3.62 242 =308 0001 = 528 =353 237337 0,001 = 008 = 3,52 3324303 oo = 320+ 543 0,002 =

4 — Vagmal Laxity 2,37 20,50 1.08 £101.74 0,000 205 =083 LOs=1.05  0.001° 23079 1.24 097 LRI B LO3 =098 0,001

FsDS-R 2517+ 14.54 = 0,001 « TR+ 1371 0,001 = ME2: 15.95 000 = 1231 0001 «

15.13 1270 15.38 12.07 15.13 1404 12,04
ICI-5hort Form .01 =705 4,14 = 5,00 0001 = 94 044 Jo=56 0.001* 918 = 7.06 492573 LIRIT JEY =542 0001 =
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Global Response 0.654 ¢ 0,138~
Assessment n (%)

Markedly improved 9(25.71) 13 (37.14) 12 (31.58) 15(42.86)
Moderately improved 19(54.29) 15 (42.86) 14 (36.84) 15(42.86)

Slightly improved 5(14.29) 6(17.14) 7(18.42) 5(1429)

No change 2(571) 1 (2.86) 5(13.16) 00

“Wilcoxon test; “Fisher test; PFMT:
Sexual Distress Scak ~ Revised

Pelvic Floor Musclke Training; FSFI: Female Sexual Function Index; ICIQ: International Consultation on Incontinence Questionnaire; Q.4: Question number4; FSDS-R: Female
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Table 4. Assessment of women complaining of vaginal laxity using questionnaires by treatment group (intention-to-treat analysis).

Questionnaire’ Scores Hadiofrequency (n=42) PFMT {n=45) Radiofrequency (n=42) PFMT {n=45)

Baseline 30 days p-Value B aseline 30 days p-Value 6-Months p-Val e 6-Months p-Value
ool v - Follow-up F ol bow -up Follow-up

F5FI

Dresire A =LIe 37721.13 0001 = 341 %1.26 IRT =112 0.007 = 380113 0001 404 = 1.00 0.0 =

Arousal 339+ 123 423=x1.34 .001 = 373 1.26 443 = .07 0.001 = 400=1.14 0001 4,49 = 1,06 0.0 =

Lubrication 406 £ L300 4942 1.23 0001 452+ 1.34 500 = Lo LN 461 =1.15 000z 497+ 1.03 n.niz=

Orrzasm 156+ 144 4502138 .00 = 39l 1.44 439 = 147 0005« 446 +1.29 = 458+ 1.38 0,001 =

Satisfaction 4152136 483107 0001 = 404 £ 145 468 = 1.31 0.0a1 = 470 +1.34 nnxne 491 =1.18 0000 =

Pain 426+ 158 495=1.19 0001 = 4.86%1.26 532120 0.0no= 492 =1.16 0001 533=1.02 0.005=

Total Score 2242671 27.21=593 .001 = M A48+ 580 I7.68=558 0.001 = 26,50+ 5,49 o001 2832520 0.0 =

ICI) - Vaginal

Sy miptoms

Vaginal Symptoms 1707719 1067779 .00 = 1383+ 7.k 723 2715 .01 = 1017 £ 8.17 o0 9.82 £ 891 0,001 =

Sexual Matters 2508 = 1598 = 0001 = 2669 +£21.59 11737+ 0.001 = 1504 = 19.27 0001 14,3 = 16,62 0.000 =

231 1918 17.28

Quality of Life 624 =351 307+£3.39 0001 = 529+ 3.54 237 +3.38 0001 = 367£3.73 0001 4,16 =530 .00z =

4 = Vaginal Laxity LIB=079 1312090 0001 = 20 = (154 106 = 106 0.001 = 133 =104 0001 1.36 = |09 0,001 =

FSDS-R 2474 & I588 + 0001 = 2R42 21474 1742 & 0001 = 1671 £ 14.4 o= 16.33 £ 1423 0. =

15,13 13 .46 1397
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ICIQ-5hort Form B45 =713 431=532 0,001 = 10,16 = 6.36 564 6,77 0001 = 4.60 £5,59 0001 5.87 £6.57 0,001 =

ITT: Intention totreat; " Wikeoxon test; PEMT: Pelvie Floor Musele Training; FSFI: Femalk Sexual Function Index; ICI0: International Consultation en Incontinence Questionnaine; (.4: Question number 4; FSDS-R:
Female Sexual Distress Scale - Revised
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Table 5. Non-inferiority analysis of patient FSFI total scores 30 days and six months after treatment with radiofrequency compared with

pelvie floor muscle treatment using a non-inferiority limit of -4

Outeome Meant SD [95% CI) Mean Difference |95% CI| p value
FSFI Total Score (PP analvsis) Radiofrequency (n=35) PEMT {n=335)

30 days 2B3145.15[26.54 - 30.08] 28394536 [26.55-30.23] .08 [-2.58 to 2.42] 0.474
6 Months 27.26+4.96[25.63-28.89] 29.2244.69[27 .60-30.83] -1.95[-4.21 to 0.30] 0.045
FSFI Total Score (ITT analysis) Radiafrequency (n=42) PFMT (n=43)

30 days 27214593 [25.36 — 29.06] 27.68+£5.58[26.00-29.35] -0.46 [-2.92 to 1.99] 0.354
6 Months 26.49£5.40[24 7928 20] 28,31+ 5.20[26.75-29.88] -1.82 [4.10 to 0.45] 0.058

PP: per protocol; ITT: intention-to-treat; FSFI: Female Sexual Function Index; PFMT: Pelvic Floor Muscle Training; SD: Standard Deviation; CI: Confidence Interval,
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Supplementary Table 1. Assessment of women with vaginal laxity through physical examination by treatment group (per protocol analysis).

Physical Examination Radiofrequency (n=35) FFMT (n=35) Radiofrequency (n=38) PFMT (n=35)
Baseline Jhdays pValue Baseline 3 days p-Yalue Baseline G-Muonths p-Yalue =Mt hes p-Value
Fulluw-up Fulhww-up Fulluw-up Fullyw-up
Mudified Oxford Scale 254+ 061 282+ 0.6 (b2 ® 277 + 094 4 .54 + 061 [N 2,55+ 0.60 279+ 0.70 (L 449 +0.74 [RCTN
FOP-G
Ma - 242+ D45 = 250038 023" =242 £0.34 =271 £034 LA « 2424+ 044 =251 =041 AR - 260037 [ELT
Ha - 2424 045 2524043 [V 23T £ 039 272035 [XCTN - 246+ 046 -255+042 AR -2T71£033 (RN
Ap -2R4+ 026 -285+0.25 ] " -285+0.28 =295 +0.14 32" - 286+ 0.26 -282+0.32 563" - 290 + 008 [RR
Bp - 1Bl + D3R - 285028 03240 - 288 £ 0,24 -195 015 01330 - 283+ 0.37 - 2844029 IR - 290 4 (bR 063"
C BT |24 = TS5+ [0 ARG =T+ 104 =TI+ 288 R63" - 059+ 1,26 =692+ [0 LTIk =TS0 £0.75 0,053
(H] SR 234 -B314£2.35 44" -R05 £ 3,25 -B3R £330 .l o - R0 £2.25 -BIRE2.24 4350 893 £ 041 0T
TWL GH+ 09T 995+ 0.95 0204 " GE2 =081 @84+ 08K DA4G" 9.72+0.99 G26+ 348 DR2R" B.T7 + 499 045"
Cienital Hianes 1124057 281+ 1.13 290 204 + 06D 200 £ 045 05970 138058 112+ 0.46 Dada" 1R 052 0irrgn
Pernneal Body 324+ 045 331045 303" 331 £047 324 £045 281" 3254045 3164040 .1 44 ENLESIEE 47"
POP-0) Staging 1. (LTINS [INE.T1 0 [RITTY
Stage 0 Bi2288) B2d.he) I{RET) L5143 Ri{21.05) 11 {295 16 {45.T1)
Stage | ITTT.4 ITTT.4) 32(9143) I T{4R.5T) 30(T1.05) 2T {T1L.05) 145429

* Wilcoxon test; * Menemar test; PEMT: Pelvie Floor Muscle Tmimmg; POP-0; Pelvie Organ Prolapse Quantification; TYL: Total Yaginal Length,
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Supplementary Table 2. Assessment of women complaining of vaginal laxity through physical examination/ultrasound by treatment group (intention-
to-treat analysis).

Plysical Examination Radiofrequency {m=42) PFFMT {n=45) Radiolrequency | r=42) FFMT (n=45)

By se lime 30 days p=¥alue Bascline Idays =Value fe=Nlant hus: = Value = Non ths p=¥alue

Follvw-up Follow-up Follow-up Follow -up

Musdified Osford Scale 257 063 281 £ 067 A (kb 2.73 £ 0.86 ERRES N LT 279 +0.72 (49 407+ 1 .05 (W1
POP)
Aa 2442044 -250 =038 0.270" -24T 034 = 264 10,34 LAY - 252041 AT -2.67+0.35 (LM *
Ba -ZAR 2044 -156 042 h.145" -241 £042 - 269 +0.39 LTI - 256 =040 ol - 168+ 0.37 XL
Ap - 2RT 025 - 28R +024 1.(p " - 2 86 £ 027 =283 0,17 0.063° - 2R3 031 0.563° - 29640, 14 [IRTEN I
Bp - 285 £ 0.36 - 28R 027 053l -2 AR =024 =283 0,17 0.234° - 286 £ 028 0.973° - 29640, 14 R
C SBTIE L3 -T2+ 112 [N -6+ 123 - BT + 264 0.054" - T2 & 109 [R5 - T28+ L 0hs2e
o - T &+ 365 - THT £3064 k3" - BT £293 -E32 29 0.367° - TR & 366 0.435° - B 74 4 LW 00ET"
TVL Q8T = 1035 Q00 & | 0,301 ° 967 + 095 976+ 1.01 0.652" 945 £3.37 0. 828" BR4 443 0R450
Genital Histus 306 £+ D 1 288 & LT 0.562" 296 + 0.61 2492 £ 0,50 0.672° 305 £ 0.50 0.546" 2864+ 055 [
Perineal Body 325 +045 331 +044 414 33% +0.51 333 £0.51 03T ERRESIEY 140" 31.29+0.51 (LG
POPAY Staging 1 .{Wpn 1! [N 01800 01
Stage U = ni %) 92143 G(21.43) £ (13.33) 21{466T) 12{28.57) 1% (42.22)
Stage | = ni%) 33(TRSET) 33 (TE5T) 39 (BB 6T) 24(5333) 30{T1LA3) 26 (57.78)

ITT: Intention to treat; *

"Wilkonon test; T Monemartest; FEMT: Pelvie Floor Muscle Tmining; POP-0Q: Pelvic Organ Prolapse Quantification;
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Supplementary Table 3. Comparative analysis between radiofrequency and PFMT groups after 30 days and 6-Months of follow-up (ITT).

Variah les Hadiofrequency (n=42) PFMT (n=45) pValue Radiofrequency (n=42) PFMT (n=45) p-Valoe
30 davs Fol low -up 0 davs Follow-up &-Months Follow-up G-Months Follow-up

FSFI Total Score 2R3 £515 B39 £ 536 0.949 26,50 + 549 2832+ 5.20 0083
I} = Vaginal Sy mptoms

Vaginal Symptoms B.65 =605 72+715 0,370 10,07 £ 8,17 982 =891 0695
Sexual Matters 14.77 = 18.21 .77 £ 17.27 0482 15.64 £ 1927 14.20 £ 16.62 0.910
Quality of Life 242 =308 2372337 0941 I =375 416 =530 1.0
)4 — Vaginal Laxity 1.08 £0.74 105+ 105 0896 1.3 £ 1.0 136 +1.09 1.950)
FSD5-R 14,54 = 12,70 1371 £ 12.07 0,780 16,71 = 14.34 1633 214,23 0,855
1CIG - Short Form 4.14 = 500 EXESY 0.a71" 4.00 = 5,59 587 20.57 0411
Modified Oxford Scale 282 £ 066 4.5 =061 oo 2792072 407 = 1.05 0001
POP-)

Aa -2,5+0.38 -2.7120.34 0Lo17= -2,52x0.41 -267 2035 0,107
Ba -252 4043 2724035 0L03R® - 256+ 040 - 268 =037 0.156
Ap 2852025 -2950.14 00449 -283+0.31 -296=0.14 0028
Bp -285 =028 -295=0.15 Q0GR - 2R6=10.28 296 0,14 0053
C =705 £ 1.00 -7 10+ 2,88 09347 - 702+ .09 - 7282104 0079
b] -B31 £2.35 -B38=3.30 0917 - 7,80+ 3,66 -B74 =100 0,232
TVL 9.95 2095 9.94 £ (.88 0948 9.45 £ 3,37 BE4 2443 0.443
Genital Hiatus 2912113 290 £ 045 0945 305 = 0.50 286 +£0.55 0. 106
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Perineal Body 331 2045 314045 0515 307 £0.41 129 £0.51 0.265

POP-(Q Stage 0.025° 0.184
Stage 8 (22.86) 18 (5143 12 {28.57) 19{42.22)
Stage | 27(77.14) 17 (48.57) 30(71.43) 26(57.78)

PEMT: Pelvie Floor Musele Training; " Two-sample 1 test with equal variances; | Chi-square test; FSFI: Female Sexual Funciion Index; ICI0: Intemational Consuliation on Ineontinence Questionnaire; Q.4: Quesiion
number 4; POP-0): Pelvic Organ Prolapse Quantification; TVL: Total Vaginal Length; FSDS-R: Female Sexual Distress Scale - Revised
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Supplementary Table 4. Repeated measures ANOVA (analysis of variance) for comparison of numerical variables between radiofrequency

and pelvic floor muscle training among baseline, 30 days and 6-Months follow-up (n=87)

Variables* (n=87)

Comparison between RF

Comparison betw een

Interaction between groups and

and PFMT assessment periods assessment periods
p-value! p-value! p-value!
Baseline I days G-Months
B-Fl Interpretation B-F1 Interpretation ™ B-Fl Interpretation”
Mean + 510 Mean + S0 Mean + 5T
B-F2 B-F2 B-F2
FSF1
Dresire RF 0= 1.16 3772113 IR0 =103 0.270 - 0001 Increase between iz -
PFMT 341 %1.26 31872112 4.4 £ 100 0.121 baseline and F1 and 0481
F2 inbath groups.
Arousal RF 3130+ 123 4232 1M 400+ .14 0.283 - IXLD] Increase between 0400 -
PFMT 3732 1.26 4432107 4,49 + | 06 0.055 baseline and F1 and 0470
F2 inboth groups.
Lubrication RF 406 £ 1.30 44942123 4.60 = 115 0.223 - 0001 Increase between 0111 -
PFMT 452+ 1.34 500 109 497 %103 0,062 baseline and F1 and 0.592
F2 inboth groups.
Orgasm RF 1561 .44 4.50=1.38 446+ 129 - 0001 -

a3
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PEMT 391+ 1.44 439+ 147 458 £ | 38 0652 Increase between 0,104
(1352 baseline and FI and {1489
F2 in both groups.
Satisfaction RF 415+ 1.36 483+ 1.07 470 = | 34 1474 - 0,001 Increase between 01.962
PEMT 404+ 1,45 4.68+1.31 491 =118 0.968 baseling and Fl and 159
F2 in both groups,
Pain RF 426+ 1.58 495+ 1.19 44892+ 1.16 (L0355 Crreater values 0,001 Increase between 0.792
PFMT 486+ 1.26 532+ 1.2 533+ 102 0041 in the PFMT baseline and F1 and 0.777
group at F2, F2 in both groups,
Total Score RF 22422671 2721 =593 050 =549 0.387 - 0.001 Increase between 0. 266
PFMT 2448+ 580 27.68 £ 558 2832520 0.082 baseline and F1 and 01,6067
F2 inhoth groups,
ICIQ-Vaginal
Sympioms
Vaginal RF 1707719 10,67 £ 7,79 1017 =817 1303 - 0,001 Decrease between 0.262
Svmptoms PEMT 1383+ 789 7232715 982 =891 0,338 baseline and F1 and 0,231
F2 in hoth groups.
Sexual Matter RF 2598 = 20,31 1598 = 19018 1564 = 1927 0994 - 0,001 Decrease between 01,553
PFMT 2669+ 21.59 1.77£1728 1420 = 16,62 0.996 haseline and FI and .647

F2 inboth groups.

34



Quality of Life  RF 6,24 = 3,5] 307 2339 3672375 0, BEG - 0,001 Decrease hetween 0,293 -
H PFMT 329233 237 2338 4,16+ 330 0. 7649 baseline and FI and {1466
~
F2in both groups.
Chuestion 4 - RF 2382009 131 0590 133+ 100 0.692 - {IRITI] Drecrease between LIRLLY] -
Vaginal Laxity PFMT 206 =054 1.06 = 106 136+ .09 0.556 baseling and FI and 0197
F2 in both groups.
FSDS-R Total  RF 4741513 1588+ 1346 1671+ 144 0326 - LRI Drecrease between {1451 -
PFMT 28.42=1474 1742 £1397 1633 = 1423 0,594 baseline and F1 and 0.207
F2in both groups.
ICI(-SF Total  RF BA45=7.13 43 £532 460 = 559 0.204 - 0,001 Decrease between 0828 -
PFMT 10,16 = 6.3 564 2077 5R7T+0.57 0,238 baseline and F1 and 01,647
F2 in boih groups,
Modified RF 25T £ 063 28] £0.67 279072 0,001 Higher values in 0,001 Increase between 0001 Increase between
Oxford Scale PFMT 273 £ 0BG ENRERNT 407+ 105 the PFMT group haseline and F1 and assessments in the
at Fland F2, FZ in both groups, PFMT group,
POP-Q
A RF - 24 £ A4 - 2504038 - 152 £ 04| 0.201 - 0.0m Higher values in the 0.0m Decrease between
PFMT -2.47+0.34 - 260+ 0.34 - 267 £ 035 0,360 RF group at F1, 01,067 haseling amd FI inthe
Drecrease between PFMT group, and

decrease between
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baseline and F2 in

assesaments in the

the PFMT group. PFMT group.
Ba RF - 248044 - 136:£0.42 - 136 £ 040 06949 .om Decrease hetween .00z Decrease between
PFMT - 241 +£0.42 - 2694039 - 268 + 037 0.767 baseline and F1 and 0021 assessments in the
F2in the PFMT PFMT group.
group,
Ap RF -2ET+0.25 -2RE+0.24 -2H3 031 0.647 0052 0.191 Higher values in the BF
PFMT - 286+027 S283+0.107 -1 =014 0.251 0. 165 0.036 group at F2; Decrease
hetween baseline and
F2 in the PFMT group,
and decrease between
evaluations in the
PFMT group.
Bp RF - 1R5+0.36 -2RR+0.27 - 286+ 028 01.596 0093 0.540 -
PFMT - 2.88+0.24 -283+0.07 =256+ 0.4 0,238 0.155 0.132
C RF -6, 734 130 -T2+ 1,12 -T2 & | (% 0,206 0,001 Drecrease between 0.457 -
PFMT - 6,90+ 1.23 =697+ 264 - T28 & [ 0. 184 0,002 baseline and F1 and 0.473
F2in both groups.
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PFMT -RAOT L2493 -R3242.98 EEXEEEL 0.464 0028 Decrease between 0,821
0,305 0.051 baseline and Fl in 0.4491
the RF group.

TVL RF GHT + 105 GOt | G454+ 337 0,385 0. 162 0.742
PFMT 967 £ 095 QT64 .01 BB 443 1.420 0577 (1.968

Genital Hiatus RF 3.06 £ 061 2REE 0T 305 £ 050 0,390 01,298 0612
PEMT 2% £ 06l 2197+ 050 286+ 055 0,186 0.311 0,443

Perineal Body RF 325 +£045 331+0.44 30T +£041 0461 0,948 Deecrease between L.3R2
PFMT 339 051 33340051 3294051 0,268 0,005 baselineand F2 in {1,856

the PFMT group,

* Variables transfommed into ranks in the analyzes due to the sbsence of a Mormal distribution; RF: Radiolrequency; PFMT: Pelvie Floor Muscle Training; FSFL: Female Sexual Function Index; W0 Intematicnal

Consuliaiion on Incontinence Questionmaire; ¥ 5: Vaginal Sympioms; 0.4: Question number 4; POP-0: Pelvie Organ Prolapse Quanitification; FSDS-R: Female Sexual Distress Scale - Revised, *Significant differences

Between groups {Tukey's test); " Significant differences between assessment periods (profile test by contrast); © Interaction effect: delin Radicfrequency, delin PEMT: Radio frequenc v PEMT ., SD: Standard deviation;

B: Bascline asscssment; F1: Follow-up | assessment (30 days post-intervention ); F2: Follow-up 2 assessment (6 Months post- intervention ); ' AROY A for repeated measures with variables transformed mvto ranks due to

the absence of nomial distribution;
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Abstract

Background

Vaginal laxity is an underreported condition that negatively affects women’s sexual function
and their relationships. Evidence-based studies are needed to better understand this com-
plaint and to discuss its treatment options. Thus, we present a study protocol to compare
the effect of radiofrequency and pelvic floor muscle training in the treatment of women with
complaints of vaginal laxity.

Methods/Design

This is a prospective, parallel-group, two-arm, randomized clinical trial (Registry: RER-
2zdvip—REBEC). Participants will be randomly assigned to one of the two groups of inter-
vention (Radiofrequency or Pelvic Floor Muscle Training). The study will be performed in the
Urogynecology outpatient clinic and in the physiotherapy outpatient clinic at the State Uni-
versity of Campinas—UNICAMP and will include women aged > 18 years and with self-
reported complaints of vaginal laxity. Participants will be assessed at baseline (pre-interven-
tion period) and will be followed up in two periods: first follow-up (30 days after intervention)
and second follow-up (six months after intervention).

Expected results

The results of this randomized clinical trial will have a positive impact on the participants’
quality of life, as well as add value to the development of treatment options for women with
complaints of vaginal laxity.

Trial I'Bgistl‘ﬂtiﬂl'l
Registry: RBR-2zdvfp—Registro Brasileiro de Ensaios Clinicos—REBEC (19/02/2020).
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Introduction

Vaginal laxity (VL) is defined by the International Urogynecological Association (IUGA) and
the International Continence Society (ICS) as a complaint of excessive vaginal flaccidity [1].
This condition is rarely discussed between patients and their doctors, possibly due to the lack
of evidence-based treatments, embarrassment and lack of knowledge in the assessment of this
condition [2]. According to urogynecologists, VL still presents itself as an underreported con-
dition with reports of discomfort that can affect sexual function and relationships [3, 4]. The
way women perceive their genitalia has a strong and positive impact on their sexual function
[5].

The prevalence of VL is 24% and appears to be associated with younger age, vaginal births,
pelvic organ prolapse (POP) symptoms or physical exam findings. Therefore, it is a somatic,
not psychogenic, dysfunction [6].

It is speculated that pregnancy and childbirth play a role in VL [3]. Although there is no
proven link between VL and childbirth, research shows that vaginal delivery can result in pel-
vic floor injury [6, 7]. Pelvic floor and vagina trauma during pregnancy and vaginal delivery
can lead to the lengthening of the vaginal opening leading to permanent changes in sexual and
physical sensitivity during sexual intercourse. These changes promote an important reduction
in the quality of life of women and their partnership [8, 9].

Potential consequences associated with vaginal delivery that extend beyond the postpartum
period are urinary incontinence (UI), POP, chronic pelvic pain (CPP), and sexual dysfunction
[10-13]. Not all women adapt to the psychological and physical changes in the postpartum
period, which can lead to changes in the emotional relationship with their partner [14]. Both
vaginal delivery and levator ani muscle trauma are associated with an increase in the diameter
of the genital hiatus [15]. The genital hiatus is limited by the puborectalis muscle, a component
of the levator ani muscle, and appears to play an important role in defining the high vaginal
pressure zone [16]. Avulsion of the levator ani muscle, especially if proven bilaterally, would
have some effect on female sexual function [17].

The diagnosis of VL has been based on patients’ self-reporting. A comprehensive medical
history, physical examination and psychosexual assessment are the initial steps to properly
identify patients with VL [18].

The reduction in vaginal sensation during sexual intercourse may be related to anatomical
damage to the perineal body, POP stage 1, laxity of the vaginal canal or introitus, damage to
the nerves and connective tissue during pregnancy and childbirth or, potentially, a combina-
tion of these factors [19].

Surgical and non-surgical treatments for VL have been proposed. Surgical procedures for
VL such as posterior colporrhaphy or perineorrhaphy are more commonly recommended.
These procedures aim to reduce the size of the vaginal introitus, not necessarily treating the
VL pathophysiclogy. Besides, 83% of the interviewed urogynecologists reported concerns with
a potential risk for post-operative dyspareunia [3]. Post-surgical dyspareunia would further
impair the quality of life of a woman who already complained of sexual dysfunction. Thus, it is
necessary to develop non-surgical techniques that can assist in the treatment of other factors
associated with VL, such as muscle hyperdistensibility and not just surgically reducing the size
of the genital hiatus.

A non-surgical option for the treatment of VL includes pelvic floor muscle training
(PFMT), which was initially recommended as a first-line treatment for UI [2, 20]. Pelvic floor
muscle function appears to play an important role in female sexual function, and contraction
of the levator ani muscle appears to increase the sexual response [21). The contraction of the
pelvic floor muscles also plays an important role in the female orgasmic response. Women

PLOS ONE | hittps:/idol.org/10.1371/journal pone. 0259650 Novembar 9, 2021
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with weak muscles who receive pelvic floor rehabilitation and strengthen the muscles in that
region perceive a positive effect on their sex life [22]. Pelvic floor muscle training could have
an effect on the hypertensile muscles of women complaining of VL.

Another non-surgical therapeutic possibility to treat VL is radiofrequency (RF). Despite the
scarcity of controlled clinical trials to evaluate the therapeutic advantages, safety and efficacy
of radiofrequency [23], the studies carried out to date have shown good tolerance, as well as,
subjective improvement of vaginal narrowing, sexual function and decreased sexual discom-
fort [2] with effects maintained by 12 months and without any adverse events [8]. RF seems to
improve vaginal vascularization and collagen fiber reorganization, which may also contribute
to a decrease in the sensation of VL [24].

To our knowledge, to date, no clinical trial has been developed to assess the role of pelvic
floor muscle and radiofrequency training in VL. Thus, the general objective will be to compare
the effect of RF and PFMT in women with VL symptoms. The specific objectives are related to
the assessment of the sexual function, vaginal symptoms, and sexual distress, as well as, to
assess the impact of UI on patients’ quality of life. The POP staging, contractility, and pelvic
floor muscle function will be also evaluated. Finally, we will assess the impression of improve-
ment in VL complaints after the interventions.

Our hypothesis is that RF will be different from PFMT in treating women with VL symptoms.

Materials and methods

Trial design

This is a prospective, parallel-group, two-arm, randomized clinical trial. It involves three
assessments in which primary and secondary outcomes will be evaluated: one pre-intervention
visit, one 30-day post-intervention visit, and a six-month consultation after the intervention.
Participants will be randomly assigned to one of the two groups of intervention (RF or PEMT).
The study will follow the CONSORT recommendations [25] and the SPIRIT Statement (Stan-
dard Protocol Items: Recommendations for Interventional Trials) [26]. Fig 1 shows the
detailed study steps.

The term VL was recently defined and little is known about this complaint. There is still no
gold standard treatment for VL and further studies are needed to understand its pathophysiology.
Although its pathophysiology is not completely known, there is a consensus on the association of
VL with pregnancy and childbirth 2, 10, 27]. Some proposed mechanisms involve overstretching
of the vaginal walls and introitus during vaginal birth and an increase in levator ani hiatal dimen-
sions resulting from macro and microtrauma of the levator ani muscle [7, 17]. Although super-
vised PFMT is recommended as a first-line treatment for stress or mixed Ul in women by most of
the guidelines [28-30], more studies are needed to demonstrate the effect of PFMT on female sex-
ual function. A randomized controlled trial concluded that women reporting improvement in
sexual function demonstrated greatest increase in PFM strength and endurance [31].

Regarding RF, a recent randomized, multicenter, sham-controlled clinical trial found a sta-
tistically significant and clinically important improvement of VL with RF when compared
with Sham treatment [32]. In our study, RF will be applied once every 4 weeks (a total of three
applications) and will probably be less likely to face problems related to treatment adherence
when compared to PEMT. Although the RF procedure has been shown to be well tolerated,
adverse effects may occur [32, 33]. PEMT is generally free of adverse effects.

Study setting

Patient recruitment and assessment/treatment will be carried out in the Urogynecology outpa-
tient clinic at the School of Medical Sciences and in the Physiotherapy outpatient clinic at the

PLOS ONE | https://dol.org/10.137 1/journal pone. 0259650 Nowvembar 9, 2021 a6
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STUDY PERIOD
Enrolment | Baseline | Post-allocation: Allocation, Interventions, Follow-up
February
TIMEPOINT** 2020 to 0 Allocation | 1-4w 5-8w 9-12w F1 F2
June 2021
ENROLMENT:
Eligibility criteria X
Recruitment X
Initial Assessment X
Informed consent x
Allocation X
INTERVENTIONS:
Radiofrequency ¥ +
PFMT L *
ASSESSMENTS:
Socledemographic Data X
Medical History x
Bmi X
Sexual life Data ¥
Obstetric History X
Urinary/Intestinal Habits X
Physical Examination X X X
Female Sexual Function Iindex X % X
Female Sexual Distress Scale- " X "
Revised
I€1Q-VS and ICIQ-5F X X X
Ultrasound Examination X X X
Global Response Assessment X X
Adverse Events X X X X X

Fig 1. Description of the study steps. F1: Follow-up (30 days after intervention); F2: Follow-up (6-months after intervention); w: week:
PFMT: Pelvic Floor Muscle Training; BMI: Body Mass Index; ICIQ-V5: International Consultation on Incontinence Questionnaire—Vaginal
Symptoms; ICIQ-5F: International Consultation on Incontinence Questionnaire Short-Form.

hitps=doi.org10.1371/journal pone 0253650.g001
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Centro de Atengdo Integral a Saude da Mulher (CAISM)—Hospital da Mulher Professor Dr.
José Aristodemo Pinotti, both units affiliated to the State University of Campinas—
UNICAMP.

Study population

Women with self-reported complaints of VL. There is no objective and standardized diagnos-
tic evaluation for VL and its pathophysiological mechanism is not yet known [34].

Sample size

The sample calculation was based on the study by Krychman et al. [32], who demonstrated
that RF therapy was associated with significant clinical and statistically significant improve-
ment in sexual function in women with VL, when data analysis was performed in a group con-
taining 73 patients. To calculate the sample of the present study, we used values of sexual
function assessed using the FSFI questionnaire. There was an increase of 7 points in the FSFI
score in the group treated with radiofrequency and an increase of 3 points in the control
group. When considering a study power of 80%, an alpha of 0.05 with two-tailed test, it was
found that the minimum number of participants required in each group will be added to a per-
centage of 30% loss in the sample, totaling 68 women, 34 in each group (isolated RF and iso-
lated PEMT).

Eligibility criteria

We will include women aged > 18 and < 60 years, with VL complaints assessed by direct ques-
tion (yes / no) and by the VLQ (2] (very loose, moderately loose, slightly loose), and willing to
attend treatments on the scheduled date and places.

Participants who present the following conditions will be excluded from the study: use of a
pacemaker; decompensated heart disease; cognitive deficit; peripheral or central neurological
disorders; the presence of any type of cancer; the presence of cervical dysplasia; history of
active urinary or vaginal infection; decompensated metabolic diseases; patients undergoing
physical therapy for pelvic floor disorders; patients using vaginal estrogen in the last 6 months;
patients already undergoing surgery for prolapse or urinary or anal incontinence; patients

with stage 2 POP onwards; force of contraction of the pelvic floor muscles equal to zero
according to the modified Oxford scale [35].

Recruitment

Women will be recruited from the Urogynecology outpatient clinic (CAISM / UNICAMP)
and by social media advertisements, publicity posters, and printed ads from this study. All
patients will be contacted by telephone by the researcher who applies the eligibility criteria and
sends the VLQ via email or virtual communication platforms. The recruited participants will
have their names, contact numbers, and VLQ responses recorded in a spreadsheet. A contact
telephone with a virtual communication platform specific to this study is available for partici-
pants to contact the researchers whenever necessary. Participants will later be called by phone
for the initial assessment. Participants interested in the study who did not pass the eligibility
criteria are referred to the Urogynecology outpatient clinic for follow-up.

Allocation

The randomization sequence will be carried out through a computer program, in a 1:1 alloca-
tion ratio, in two blocks. The numbers corresponding to the study groups (1. Radiofrequency

PLOS ONE | https://dol.org/10.137 1/journal.pone.0259650 November 9, 2021 5/16
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and 2. Pelvic Floor Muscle Training) will be placed in opaque sealed envelopes that will be
opened by the study participants after signing the consent form and undergoing initial assess-
ment in the first clinical visit.

The researchers who will assist in completing the questionnaires and physical examination,
the researchers responsible for ultrasound and the data analysts will be blinded for the treat-
ment group to which the participants were randomized to.

Initial assessment (first clinical visit)

Patients registered on the recruitment spreadsheet will be contacted by phone and the initial
evaluation will be scheduled. In the initial evaluation, the participants will go through a lecture
given by the researcher (G.M.V_P) in order to present the study, the assessments, the interven-
tions, and the follow-up periods. At this point, the participants will be able to have all questions
answered about the study. Participants who agree to participate in the study will receive a con-
sent form for reading and signing. Participants will have their personal details protected and a
number will substitute their identities.

Interventions

The intervention period for both groups will be 12 weeks.

1- Radiofrequency. The RF group will receive three radio frequency applications at
4-week intervals, (an initial application, a second application after four weeks, and a third
application also after four weeks) comprising 12 weeks of intervention. The four-week period
between applications will allow adequate healing of the vaginal tissues submitted to the appli-
cation of radiofrequency. The procedure will be performed by a trained researcher (G.M.V.P)
with a supervision of an experienced urogynecologist (C.R.T.J/L.G.O.B).

The Wavetronic 6000 Touch device with the Megapulse HF FRAXX system (Loktal Medical
Electronics, $30 Paulo, Brazil) will be used, equipped with an electronic energy fractionation
circuit, connected to a vaginal electrode with 64 microneedles 200p in diameter and 1mm in
length, and divided into an array of eight columns, with eight needles each. When pressing the
trigger pedal, these 64 needles are not energized simultaneously and the energy release is ran-
domized in columns of eight needles in a predefined sequence, which does not allow two adja-
cent columns to fire in sequence, preventing the thermal sum of the columns (control
fractional firing system (Smart Shoot). This allows for cooling between the points and the pres-
ervation of tissues adjacent to the vaporized points, so that neocolagenesis and neoelastogen-
esis can occur, through fibroblastic stimulation [24].

1.1-Procedure. Topical anesthesia in the posterior vestibule and vaginal opening (mucosa)
with 2% lidocaine gel, 2 to 3 minutes before the procedure (Table 1). A patient in a lithotomy
position, with the lower limbs flexed and supported, will be introduced a disposable (high-
impact polystyrene) vaginal speculum. A careful vaginal examination will be performed for
any changes in the vaginal wall. Whiff test will be performed using a swab to collect vaginal
discharge. A drop of 10% potassium hydroxide will be added over the vaginal secretion [36]. If
a characteristic fishy odor is felt, the patient will not undergo RF and will be referred for evalu-
ation of possible vaginosis. If the vaginal wall is intact and the whiff test is negative, the proce-
dure will be continued, starting with topical anesthesia of the vaginal walls with 10% lidocaine
spray. After 2 minutes, vaginal antisepsis with 2% aqueous chlorhexidine and cleaning with
sterile 0.9% saline will be performed. After cleaning, the entire liquid content of the serum will
be wiped with sterile gauze before starting to apply the RF.

The device will be calibrated in FRAXX mode, 45 Watts, Low (initial application) and
Medium (second and third application) Energy program (40 and 60 milliseconds,

PLOS OME | https://doi.org/10.1371/fjournal.pone 0259650 Nowembar 9, 2021 6/16
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Table 1. Pelvic floor muscle training and radiofrequency sessions according to the treatment duration.

Period Interventions
Radiofrequency Pelvic Floor Muscle Training
1to4 | 1*application 1* phase 2™ phase 3" phase
weeks [ 20 Lidocaine Gel + PFM maximum contraction (6 r | « PFM maximum contraction (1 cough / | « Pelvic mobilization (anterior and posterior
« Vaginal Examination [ sustained 6 s/ 6 s rest: 1 time). 31). Supine position. tilts, lateral tilts and rotation of the pelvis).
with speculum Supine position. « PFM maximal contraction with the Standing position. No PFM contraction in this
« Whiff Test + PFM maximal contraction lower limbs extended and abducted (6 r/ | phase. 10 repetitions each pelvic movement.
« 10% lidocaine spray + transverse contraction (6 r f sustained 6 s/ 6 s rest: 2 times). Supine
« Cleaning: 2% aqueous | sustained 6 s/ 6 s rest: 1 time). position.
chlorhexidine and sterile | Supine position. « PFM contraction in three stages—mild,
0.9% saline + PFM maximal contraction + hip | moderate, maximum (6 r: 2 times).
» RF: 45Watts, Low elevation (& 1/ sustained 6 s/ 6 5 Sitting position.
Energy program (40 rest: 1 time). Supine position. « PFM maximal contraction (61 /
milliseconds) sustained 6 s/ & s rest: 2 times). Standing
+ Post-procedure position.
orientation: 10-day sexual
abstinence
S5to& | 2™ application + PFM maximum contraction (6 r | « PFM maximum contraction (2 cough / | « Same Intervention (above)
weeks | oo procedure (above) J'su::u.inmd _S_s.l’ 8 s rest: 1 time). 3r). Supin.epcsi._ti.nn. ) )
Supine position. » Fast PFM maximal (8 r: 2 time). Supine
+ PFM maximal contraction position.
+ transverse contraction (61 f « PFM contraction in six stages—mild,
sustained & s/ 8 s rest: 1 time). maoderate, maximum-maximum,
Supine position. maoderate, mild (8 r: 2 times). Sitting
+ PFM maximal contraction + hip | position.
elevation (6 1/ sustained 8 &/ 85 | « PFM maximal contraction (8 r
rest: 1 time). Supine position. fsustained 8 s/ 8 s rest: 2 times). Standing
position.
» PFM maximal contraction {8 r
fsustained 8 s/ 8 s rest: 2 times). Four
supports (hands and knees).
9to 12 | 3™ application + PFM maximum contraction (6 r | « FFM maximum contraction {3 cough / | » Same Intervention (above)
weeks Same procedure (above) [ sustained 10 s: 1 time). Supine 3 r). Supine position.

position.

+» PEM maximal contraction

+ transverse contraction (6 r f
sustained 10 s/ 10 s rest: 1 time).
Supine position.

+ PFM maximal contraction + hip
elevation (6 r / sustained 10 s/10 s
rest: 1 time). Supine position.

» Fast PFM maximal (10 r: 2 time).
Sitting position.

« PFM contraction in six stages—mild,
moderate, maximum-maximum,
moderate, mild (10 r: 2 times). Sitting
position.

» PFM maximal contraction {10 r
fsustained 10 5/10 s rest: 2 times).
Standing position.

& PFM maximal contraction (10 r
fsustained 10 5/10 s rest: 2 times). Four to
two supports (right hand and left knee/
left hand and right knee).

hitps2idotorg10.1371/joumnal.pone. 0259650.6001

respectively), and the fractional vaginal electrode will be used. Applications will be under
direct view. The electrode will be lightly pressed against the mucosa, without pressing, so that

all microneedles are in uniform contact with the tissue. The application will be carried out

sequentially on the lateral vaginal walls, in rows, avoiding overlapping, starting from the proxi-
mal third of the vagina to the distal third in the vestibule exposed by the opening of the specu-
lum. The speculum will be gently rotated to the anteroposterior position for the application of
the anterior and posterior vaginal walls. At the end of the procedure, the speculum will be
gently removed. Patients will be advised on post-treatment care and the use of 5% dexpanthe-
nol cream in the vaginal opening is recommended two to three times daily if there is any dis-

comfort in the region for 2 to 3 days and interrupt sexual intercourse for 10 days. Patients will
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be instructed to contact the researchers if they experience any discomfort or notice any
changes in vaginal discharge. These patients will be evaluated by an experienced gynecologist.
There will be three vaginal applications at 4-week intervals, totaling 12 weeks of treatment.

2- Pelvic floor muscle training. The patients in the PFMT group will be assisted during the
sessions by an experienced physiotherapist (G.M.V.P). The participants of this group will have 12
individual sessions of supervised PFMT, lasting 40-60 minutes, once a week, and totaling 12
weeks of treatment and continue their treatment with home PFMT program. To follow the treat-
ment at home, patients will receive a printed diary containing the complete PFMT program, with
figures illustrating the positions and orientations for each exercise for the pelvic floor muscles.
Patients will have the possibility to contact the physiotherapist for questions regarding home
treatment by video call, audio call or messages through a telephone number made available exclu-
sively for the study. Patients will be instructed not to perform other exercises for the pelvic floor,
different from the exercises proposed by the intervention program of the present study. Our inter-
vention program for PEMT is based on the studies of Bo et al. [37] and Dumoulin et al. [38].

2.1- Procedure. The first PEMT session is longer and focused on the careful evaluation of
the pelvic floor muscles in order to identify any muscle condition that interferes with the prog-
ress of the intervention; guidance on the correct performance of the pelvic floor muscle con-
traction with the aid of vaginal palpation and educational material; presentation of the PEMT
program; and finally, the first sequence of exercises.

Patients will be instructed to perform three phases of exercise in each session, with at least
two sessions of the PEMT program per day (Table 1). The exercises will undergo progression
every 4 weeks of intervention, totaling three progressions (6 repetitions, sustained for 6 sec-
onds, 6 seconds for rest, 8 repetitions, sustained for 8 seconds, 8 seconds for rest, and 10 repeti-
tions, sustained for 10 seconds, 10 seconds for rest). The first phase comprises three exercises
of maximum contraction of the pelvic floor muscles in the supine position, with the lower
limbs semiflected and the feet supported, associated with contraction transverse exercise, and
hip elevation. The second phase comprises pre-contraction of the pelvic floor muscles associ-
ated with cough; maximum sustained contraction in the supine position with the lower limbs
extended and abducted; fast contractions in both supine and sitting positions, contraction in
three stages (mild, moderate, maximum) in a sitting posture; maximum sustained contraction
in standing posture and four supports (hands and knees). The third phase comprises the relax-
ation period with breathing exercises associated with pelvic mobilization in a standing posture.
No pelvic floor muscles contraction in this phase. Patients will be instructed on the importance
of adhering to the PEMT. In case of two absences, the patients will be contacted and their per-
manence in the study will be reassessed.

Primary outcomes

The primary outcome will be the indication of improvement in the VL symptoms after the
proposed interventions assessed through a single question with seven possible answers. The
Global Response Assessment (GRA) [2] is a 7-level scale with response to the question: “How
are you now (levels of vaginal laxity/tightness and sexual satisfaction) compared to before
treatment” (markedly improved, moderately improved, slightly improved, no change, slightly
worse, moderately worse, markedly worse?). This scale item has been already used to evaluate
improvement in vaginal laxity symptoms after treatment [2].

Secondary outcomes

The description of secondary outcomes is described below together with their measurement
instruments.
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Female Sexual Function Index (FSFI) [39]: a brief and multidimensional instrument to
assess sexual function in women. The questionnaire was developed and validated by Rosen
et al. and consists of 19 items that investigate sexual response over the past four weeks and per-
formance in six domains: sexual desire, arousal, lubrication, orgasm, satisfaction, and pain
[39]. The validation in Portuguese took place in 2008 by Thiel et al. [40]. The answers are
scored according to the sum of the items that make up each domain (simple score) and multi-
plied by the domain factor generating the weighted score [40]. The maximum score is 36
points, adding up the total of each domain. Wiegel et al. proposed a cut-off score to differenti-
ate women with or without sexual dysfunction in the amount of 26.55 [41].

Female Sexual Distress Scale-Revised (FSDS-R): a self-report questionnaire with 13 ques-
tions scored on a 5-point Likert scale from 0 (never) to 4 (always) to assess the sexual distress.
Sexual distress is characterized by a set of feelings (for example, unhappiness, guilt, frustration,
stress, worry) and emotions that individuals have about their sexuality. It differs from sexual
dysfunction related to symptoms of sexual function, such as arousal, orgasm and pain, separate
from emotions [42]. The Portuguese translation was developed by Berenguer et al. [43].

International Consultation on Incontinence Questionnaire—Vaginal Symptoms
(ICIQ-VS): is a 14-item questionnaire validated for the Portuguese language by Tamanini
et al. that assesses the presence and the impact of vaginal symptoms, as well as their relation-
ship with quality of life [44, 45].

International Consultation on Incontinence Questionnaire Short-Form (ICIQ-SF): vali-
dated in Portuguese by Tamanini et al., is a simple, brief, and self-administered questionnaire,
capable of quickly and effectively assessing the impact of urinary incontinence on patients’
quality of life. It consists of four questions that assess the frequency, severity, and impact of uri-
nary incontinence. Your score can vary from 0 to 21, the greater the commitment, the higher
the total value [46, 47].

Pelvic Organ Prolapse Quantification (POP-Q}: the ICS recommends POP description and
staging using this instrument [48, 49]. The staging classification is defined as [50] Stage 0:
there is no demonstrated prolapse; Stage I: the most distal part of the prolapse is more than 1
cm above the level of the hymen; Stage I1: the most distal portion of the prolapse is between 1
«m above the hymen and 1 cm below the hymen; Stage III: the most distal portion of the pro-
lapse is more than 1 cm beyond the plane of the hymen, but everted at least 2 cm less than the
total vaginal length; Stage IV: complete eversion or eversion of up to 2 cm from the total length
of the lower genital tract. The hymen is the reference point used to describe the quantitative
prolapse and represents the zero point. Six anatomical points will be evaluated with the aid of a
disposable graduated ruler. Two on the anterior vaginal wall (Aa and Ba). Two on the posterior
vaginal wall (Ap and Bp) and two points on the upper vagina (C and D). The genital hiatus,
the total vaginal length and the perineal body will also be measured. All points will be mea-
sured in Valsalva maximum, except the total vaginal length [50]. The ICS clinically defined sig-
nificant POP in stage IT or higher [49, 50].

Pelvic Floor Muscle Strength (PFMS): the strength of the pelvic floor muscles will be gradu-
ated according to the modified Oxford scale (5-point) by means of bi-digital vaginal palpation
with the patients in the supine position with the lower limbs supported [35].

Pelvic Floor Muscle Morphometry (PFMM) and Vaginal Thickness (VT): the morphome-
try of the pelvic floor muscles will be assessed during rest, during contraction of the pelvic
floor muscles, and during the Valsalva maneuver [51]. The vaginal thickness will be assessed in
its proximal, middle, and distal third using two approaches—transabdominal and transvaginal
[52, 53]. The equipment used for transabdominal, transvaginal and transperineal ultrasound
measurements will be the GE Voluson 730 Expert® (GE Medical System Kretz-Technik
GmbH and Co OHG, Zipf, Austria). The 2 to 6 MHz convex RAB4-8L 3D [ 4D probe will be
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used to record the morphometry of the pelvic floor muscles. Measurements will be performed
at rest, Valsalva maneuver, and pelvic floor muscle contraction with the patient in the supine
position [51] for the angle of the levator plate, the anorectal angle, the thickness of the levator
ani muscle, and the area of the levator hiatus in cm”. For vaginal thickness, probes 4C-D 2at 5
MHz transabdominal and 5 to 9 MHz transvaginal will be used to measure the vagina in its
proximal, middle, and distal thirds [52, 53].

Baseline assessment

After signing the consent form, patients will be submitted to an anamnesis that includes ques-
tions related to the date of birth, marital status, ethnicity, education, body mass index, physical
activity, surgeries, prior diseases, and medication. Questions related to sexual life such as sex-
ual activity (ves / no), type of sexual behavior (homosexual, heterosexual, bisexual), type of sex-
ual intercourse (vaginal, anal or both), origin of VL complaint (participant, partner or both),
time of VL symptoms (months). In addition, patients will be asked about their perception of
VL symptoms. Questions related to obstetric history and urinary / intestinal habits will also be
included.

Subsequently, patients who sign the consent form will be referred for a physical examina-
tion consisting of the assessment of the strength of the pelvic floor muscles and POP quantifi-
cation. The questionnaires will be self-completed by the participants and collected at the end
of the baseline assessment. Patients will then be referred for ultrasound exams. These proce-
dures will be performed in the initial assessment (first visit).

Follow-up period assessment

Patients will be followed up in two periods after the interventions: first follow-up (30 days after
intervention) and second follow-up (six months after intervention). The assessment proce-
dures in the follow-up period will be the same as those used in the baseline physical examina-
tion, questionnaires, and ultrasound exams. We will add the Global Response Assessment.

Data collection and management

Researchers with over 20 years of research experience will coordinate data collection. An assis-
tant researcher will be responsible for checking all signatures of the consent form and the
answers to each questionnaire to ensure that there is no blank answer. A researcher will per-
form a physical examination of all patients in the study. An experienced physiotherapist (over
10 years) and specialist in women's health, under the supervision of the main researchers, will
carry out both the interventions and different researcher with experience and expertise in
ultrasound will perform the ultrasound exams. Patients will be contacted and monitored by
telephone.

The analysis of the collected data will be preceded by the elaboration of a computerized
database where the variables will be coded in a data dictionary and validated. This database
will often be filled in by an assistant researcher and supervised by the main researcher.

Harms

The suspension of the intervention will occur through the verification of significant levels of
discomfort during the application of vaginal RF (Visual Analogue Scale), as well as the signifi-
cant occurrence of events such as urinary tract infection, vulvovaginitis, irritation and vaginal
injury after application of vaginal RF (telephone contact). In these cases, an appropriate
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medical treatment will be offered. Women will be discontinued if they miss any radiofre-
quency sessions or if their presence in physiotherapy sessions does not reach 80%.

Data analysis

Initially, a descriptive analysis of the data will be performed to characterize the research partic-
ipants, in the form of values of absolute frequency and percentage (relative) for categorical var-
iables and values of mean and standard deviation for numerical variables.

Statistical analysis of comparison and correlation of the obtained data will be performed.
The Kolmogorov-Smirnov test will be performed to analyze the sample’s normality. Depend-
ing on the results obtained in the normality test, the Analysis of Variance (data with normal
distribution) or Wilcoxon and Mann-Whitney Test (non-parametric data) will be used for
comparative analyzes between the groups. Likewise, Pearson or Spearman tests will be used for
correlational analyzes. Categorical variables will be analyzed using the chi-square test or Fish-
er’s exact test. Statistical analyzes will be performed using the statistical program SAS System
for Windows (Statistical Analysis System), version 9.4, adopting a significance level of 5% (p
<0.05). Study endpoints will be analyzed primarily for the per protocol population, and
repeated, for sensitivity reasons, for intention-to-treat population [54].

Ethical considerations

The present study has been analyzed and approved by the Research Ethics Committee of the
State University of Campinas-UNICAMP-CAAE—12919119.9.0000.5404 (08/08/2019)-and
CEP 3.495.558 (08/0/8/2019). This study is also registered in the Registro Brasileiro de Ensaios
Clinicos-REBEC—RBR-2zdvip as a clinical trial (19/02/2020).

All participants who agree to participate in the study will receive a consent form for reading
and signing. In addition, participants will have their personal data protected and a number
will replace their identities within the study.

Trial status

This trial is currently recruiting participants for the study. The initial assessments have also
been started. This study was initiated in 2019 and is planned to finish in 2023.

Discussion

Vaginal laxity is a complaint that is still little discussed among patients and their physicians
and the lack of evidence-based treatment negatively impacts the management of this condi-
tion. There is a need to evaluate non-surgical options that offer minimal adverse effects at
lower costs for women with VL complaints.

The present study aims to investigate two types of non-surgical treatment for VL and to
compare the effect of both therapies. If therapies prove to be equally effective for VL com-
plaints, our study will open a path for non-surgical options for VL. management. In addition,
while we await evidence on the VL pathophysiology, our study will contribute to developing
knowledge of treatment options for this condition that negatively affects women'’s sexual lives
and relationships.

Dissemination of study findings

The present study is a part of a Ph.D. thesis and its results will be presented to the scientific
board of the State University of Campinas-UNICAMP and to national and international sci-
entific conferences.
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Study amendments

Any protocol amendments that are necessary will be effectively communicated and modified
in the relevant parties (trial registry, Research Ethics Committee, funding agency, and journal).
Any inquiries regarding the study will be properly answered by the researchers in the initial
assessment period and during the period of the study.

Supporting information

§1 Checklist. SPIRIT 2013 checklist study protocol.
(DOC)

51 File.
(DOCX)

52 File.
(DOCX)
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Abstract

Objective: To compare the vaginal wall thickness (VWT) measurement by two (2D-US)
and pelvic floor muscle morphometry/function by four-dimensional translabial
ultrasound (4D-TLUS) in women with vaginal laxity (VL) who underwent treatment
with radiofrequency (RF) or pelvic floor muscle training (PFMT) after 30 days and 6

months.

Methods: A secondary analysis of a randomized clinical trial that occurred bhetween
February 2020 and December 2021 was performed. Women with VL were enrolled and
treated with RF or PFMT for 12 weeks. Ultrasound examiners were blinded for the
groups. Transabdominal (TAUS) and transvaginal (TVUS) ultrasound were performed
with 2D-US analysis. The 4D-TLUS was used for PFM morphometry/function
assessment. We performed per-protocol (PP) and intention-to-treat (ITT) analysis (5%

significance).

Results: There was a weak correlation between 2D TAUS and TVUS measurements and
anterior-posterior diameter difference and VL perception, sexual function and vaginal
symptoms. Women with ballooning presented significantly worse scoring in sexual
function and vaginal symptoms:; and higher TVL, Ba and Bp measurements (POP-Q
classification) than women without ballooning. Measurements of the TAUS proximal
vagina increased in the PFMT group after 6 months. TAUS/TVUS distal vagina
measurements were reduced after 6 months of RF. Other 4D-TLUS measurements did

not present differences according to the intervention and/or analysis.

Conclusion: Among women with VL, 2D-US measurements, whether abdominal or

vaginal, of the VWT present a weak correlation with clinical instruments. Women with
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ballooning on 4D-TLUS presented significantly worse scoring in sexual function and

vaginal symptoms; and higher TVL, Ba and Bp measurements.

Keywords: vaginal laxity: ultrasound; radiofrequency; pelvic floor muscle treatment;

clinical trial



84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

254

Introduction

Vaginal laxity (VL) has gained visibility in the last decade with the advent of
energy-based therapies. It is defined as a complaint of excessive vaginal flaccidity, with
a prevalence that varies between 24-38%!'2. Although ultrasound has been used
throughout the years to evaluate aspects of the pelvis and pelvic floor, few studies have

investigated VL using this assessment technique field'**.

The technique of measuring the wvaginal wall thickness (VWT) with two-
dimensional ultrasound (2D-US) was validated against the gold standard of histological
measurement, with the advantage of being highly reproducible and being able to be

performed in real-time’

. Studies have evaluated VWT both transvaginally and
transabdominally in pre-and postmenopausal women: however, more studies are needed
to assess the usefulness and sensitivity of these measurements in research and clinical

practice®’.

The four-dimensional translabial ultrasound (4D-TLUS) has been widely used in
the evaluation of pelvic organ prolapse and in conditions related to macrotrauma or
hyperdistension of the levator ani muscle™’. Recently, measurements of hiatal ballooning
of the levator ani muscle have been associated with VL'™!'!. Thus, this secondary analysis
aims to collaborate with the understanding of the objective assessment of women with
VL treated by radiofrequency (RF) or pelvic floor muscle training (PFMT) by comparing
the VWT measured by transabdominal/transvaginal 2D-US, and the pelvic floor muscle
morphometry/function measured by 4D-TLUS after 30 days and 6 months of

intervention.
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Materials and Methods

This is asecondary analysis of a prospective, parallel-group, two-arm, randomized
clinical trial, carried out between February 2020 and December 2021, approved by the
Institutional Review Board of the University of Campinas—UNICAMP (CAAE number
12919119.9.0000.5404) and registered in the Registro Brasileiro de Ensaios Clinicos—
REBEC—RBR-2zdvfp (February 19, 2020). The main study aimed to compare the

effect of RF and PFMT on the treatment of women with VL.

Women between 18 and 60 years old with a self-reported complaint of vaginal
laxity and classified by the Vaginal Laxity Questionnaire (VLQ)'* (very loose,
moderately loose, slightly loose) were recruited from the Urogynecology and the
Physiotherapy outpatient clinic of a tertiary hospital from the University of Campinas —

UNICAMP. Exclusion criteria are detailed elsewhere'?.

All participants received a detailed presentation of all phases of the study and only
after fully understanding the study, the consent form was signed. These participants
underwent assessment at baseline and at 30 days and six months after interventions. At
baseline, participants were assessed for sociodemographic and clinical data, answered
validated questionnaires, and underwent physical and ultrasound examinations. For the
questionnaires, we included the Female Sexual Function Index (FSFI) for sexual
function'®, the Female Sexual Distress Scale-Revised (FSDS-R) for sexual distress'”, the
International Consultation on Incontinence Questionnaire—Vaginal Symptoms (ICI1Q-
VS), for vaginal symptoms and quality of life'®, all validated for Brazilian Portuguese
language. Regarding physical examination, participants underwent Pelvic Organ Prolapse
Quantification (POP-Q)'” and Pelvic Floor Muscle Strength graduated by the modified
Oxford scale (5-point)'®. The randomization process only occurred after the baseline

assessment, if any exclusion criteria were identified in the evaluation. In the post-



133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

256

intervention follow-ups, the participants were submitted to questionnaires, and physical

and ultrasound examinations.

A researcher not involved in the study performed the randomization sequence (1:1
allocation ratio), using a computer program (https://www.randomizer.org/). The numbers
1- Radiofrequency (RF) and 2- Pelvic Floor Muscle Training (PFMT) corresponding to
the study groups were organized in opaque envelopes and grouped into two blocks. The
envelopes were opened by the participants after signing the consent form and undergoing
the baseline assessment. Two blinded researchers (C.MLA.; K.C.A) were responsible for
performing the ultrasound assessments. A third blinded researcher (N.M.) was
responsible for ultrasound data analysis and another one for the questionnaire’s
application and physical examination. A detailed description of the clinical interventions

can be found in the study protocol®.

Vaginal Wall Thickness (VWT) assessment

Participants were instructed to completely empty their bladders and subsequently
drank 800 mL of water over a period of 20 minutes. Transabdominal ultrasound (TAUS)
(Figure 1) was performed 40 minutes after the last glass of water, in the supine position,
with the lower limbs extended and with moderate bladder repletion, around 300 ml of
volume. The probe was positioned in the suprapubic region. To measure the VWT
(anterior and posterior), an abdominal probe (1-5-MHz C5-1 abdominal probe. Affiniti
70G Philips) was used and the images were acquired along the longitudinal axis, in the
sagittal plane. Measurements were taken in the proximal third (vaginal fornix), middle
third and distal third (near vaginal introitus) and recorded from external to external
echogenic lines'®. At the end of the TAUS measurement, participants were instructed to
completely empty their bladder and immediately return for the transvaginal ultrasound

(TVUS) measurement (Figure 2). Positioning was the same used in TAUS, plus the
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elevation of the pelvis. Forty millilitres of water-based gel were carefully introduced into
the vaginal canal using two 20 ml syringes to separate the vaginal walls, allowing
independent measurement of the walls without pressing the probe against the vaginal
wall. To measure the TVUS, a vaginal probe was used in the sagittal plane (3—10-MHz
C10-3v vaginal probe, Affiniti 70G, Philips). The vaginal thickness of the anterior and
posterior walls was measured in its proximal third (anterior and posterior vaginal fornix).
middle third (at the transition of the proximal urethra and rectum), and distal third (at the
distal urethra‘vaginal introitus and anorectal junction). During the analyses, the
measurements of the anterior and posterior vaginal walls obtained by the TVUS were
added and their total values were compared with the TAUS measurements. A single-
blinded experienced researcher (C.M.A.) performed all TAUS and TVUS measurements.
This protocol was previously published and we could confirm that there was a correlation

between TAUS and TVUS measurements™".
Pelvic Floor Muscles Morphelogical and Functional assessment

Four-dimensional translabial ultrasound was performed using a 2-8 MH=z
wideband convex ultra-light volume transducer, with an acquisition angle of 85 degrees
(Voluson 510 Expert, GE Medical Systems). Participants were positioned in supine, with
the lower limbs flexed and after bladder empty. Ultrasound volume datasets analysis was
performed offline using the 4D View 10.0 software (GE Medical Ultrasound) by a second
researcher, blinded for data collection (N.M.). An inter-reliability test retest series,
performed prior to commencing the study’s measurements, yielded an intraclass
correlation coefficient (ICC) above 0.7. showing strong agreement for all

measurements?!,

Levator avulsion (Figure 3) was assessed using the Tomographic Ultrasound

Imaging resource as previously described by Dietz and collaborators™. Hiatal ballooning
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(Figure 4) was measured during maximal Valsalva and categorized in absence (<25 cm?),
mild (25-29.9 ¢m?), moderate (30-34.9 cm?). marked (35-39.9 cm?) and severe (=40

em?)®.

Levator hiatus dimensions were measured from volumes obtained at rest and
during PFM maximal wvoluntary contraction (Figure 4). Measurements of area,
circumference and anteroposterior and side-to-side (right-left) diameters of the levator
hiatus were performed on rendered images at the level of the minimum hiatal dimension.
Hiatal area narrowing was calculated by subtracting the value measured at rest from its
value measured during PFM contraction (Hiatal area narrowing = hiatal area rest — hiatal
area contraction). Similarly, the difference between the levator hiatus diameters was
calculated by subtracting the value measured at rest from the values measured during

PFM contraction™.

Finally, puborectalis muscle retraction was analyzed from the measurements of
the hiatal circumference and the bone arch (the non-elastic arch of the hiatal
circumference), as previously described”. The muscular arch (the part of the hiatal
circumference that contracts and lengthens during contraction and the Valsalva
maneuver, respectively) corresponds to the difference between the hiatal circumference
and the bony arch. Thus, puborectalis muscle retraction (g) was calculated in relation to
the resting state during contraction: scont = Ccont-Crest / Crest-lb, where scont =
deformation during contraction, Ccont = hiatal circumference during contraction, Crest =

hiatal circumference at rest and Ib = bone arch of the hiatal circumference.
Sratistical Analysis

The chi-square or Fisher's exact tests were used to compare the categorical

variables between the two groups. The Mann-Whitney test (two groups) and the Kruskal-
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Wallis test (three or more groups) were used to compare numeric variables and to
compare scores between groups and assessment periods, and analysis of variance for
repeated measures (ANOVA) was used, followed by Tukey and contrast profile tests,
with variables transformed into ranks due to the absence of normal distribution. The
McNemar test (two categories) and the Bowker test (for three or more categories) were
used to compare categorical variables and the Wilcoxon test for numerical variables,
between the two assessment periods. Spearman's correlation coefficient was used for the
analysis between numerical variables with Dancey & Reidy's interpretation (0.1-0.39:
Weak; 0.4-0.69: Moderate; 0.7-0.9: Strong). The significance level adopted for the
statistical tests was 5% (p<0.05). We considered for per-protocol analysis those
participants who attended all PFMT visits and all RF sessions. For intention-to-treat (ITT)
analysis, we considered those who did not complete the entire treatment protocol or who
missed one of the follow-up periods due to pandemic restrictions or adherence-related

issues. We used SAS statistical package (Cary, NC, USA) version 9.4 for analysis.

Results

A total of 87 patients were randomized into RF and PFMT groups. The clinical
and sociodemographic characteristics of women with VL are shown in Table 1. No

differences were observed between groups when PP and ITT analysis were performed.

Tables 2 describes the correlation between baseline questionnaire scores and
VWT. Weak correlations were observed between TAUS proximal vagina and VLQ
(r=0.227; P=0.034) and FSFI lubrication (r=-0.233; P=0.029); TVUS proximal vagina
and VLQ (r=0.239; P=0.025) and ICIQ-VS question 4 (r=-0.295;: P=0.005): TVUS

middle-third vagina and FSFI desire (r=0.224; P=0.037) and F5FI satisfaction (r=0.246;
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P=0.021) and 1CIQ-VS QoL (r=-0.226; P=().035); and finally, TVUS distal vagina and
FSFI desire (r= 0.240; P=0.024), FSFI orgasm (r= 0.211; P=0.049). FSFI satisfaction

{r=0.298; P=0.004) and FSFI total score (r=0.222; P=0.038).

Similarly, weak positive correlations were found between anterior-posterior
Diameter Difference (Contraction) and VLQ (r=0.280; P=0.025), and FSFI lubrication
(r=0.350; P=0.004): and a weak negative correlation with ICIQ-VS (r=-0.295; P=0.017).
There were weak negative correlations between Right-Left Diameter Difference
{Contraction) and FSFI arousal (r=-0.328; P=0.008), FSFI satisfaction (r=-0.279;

P=0.025), and FSFI Total Score (r=-0.293; P=0.018) (Table 3).

Women with ballooning presented significantly worse scoring in FSFI arousal,
satisfaction, and pain domains, FSFI Total Score, and all domains of 1C1Q-VS. When
considering the POP-Q system, women with ballooning had significantly worse
measurements at points Ba, Ap, Bp and TVL when compared to women without
ballooning. Participants with right levator ani avulsion also presented significantly worse
points C and D when compared to participants without avulsion, but not on points Ap and

Bp (Table 4).

Tables 5 and 6 display the analysis of variance for repeated measures for
comparison among 2D-US and 4D-TLUS measurements, groups (RF and PFMT) and
assessment periods. Higher values in TAUS distal vagina and TVUS proximal vagina
were observed in the RF group at 30 days and in the PFMT group at 6 months,
respectively. TAUS proximal vagina measurements increased in the PFMT group after 6
months of treatment. A greater reduction in the measurements of TAUS and TVUS distal
vagina in the RF group was perceived after 6 months of treatment. Higher values were
found in Hiatal Area Narrowing and Anterior-Posterior Diameter Difference

{Contraction) in the PEMT group at 30 days follow-up.
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On the other hand, higher values were observed in Puborectalis Retraction in the
RF group at baseline, 30 days, and 6 months follow-up. Hiatal area narrowing increased
between baseline and 30 days and between baseline and 6 months in both groups (PP
analysis). At ITT analysis, hiatal area narrowing increased between baseline and 6 months
follow-up in the RF group. Puborectalis retraction decreased values between baseline and
30 days and between baseline and 6 months in both groups in PP analysis (between
baseline and 6 months in both groups in ITT). Anterior-posterior diameter difference
{contraction) increased values between baseline and 6 months and between 30 days and
6 months in the RF group and increase between baseline and 30 days in the PFMT group
in PP analysis and between baseline and & months in the PP/ITT analysis. Right-left
diameter difference (contraction) significantly increased values in PFMT (baseline and

30 days) only in the PP analysis.

Discussion

To our knowledge, this is the first comparative study of US assessment of VWT
and pelvic floor muscle morphometry and function in women with VL. This makes this
section even harder to compare the literature with our findings, as there is scant data on

this subject.

Preliminary data suggest that the measurement of VWT may be useful for
assessing vaginal changes’. In our sample, VWT measurements were thinner in the
middle third vagina and thicker in the distal vagina, in both the RF group and the PFMT
group and ultrasound techniques (TAUS and TVUS) at baseline assessment. The vaginal
wall is composed of three main layers: the vaginal mucosa (divided histologically into

mucosa and submucosa), the muscular layer, and the adventitia layer’®. The structure of
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the vaginal epithelium changes throughout a woman's life and is influenced by hormonal
and environmental conditions. Hormonal influences have mild effects on the thickness of
the vaginal epithelium?’ but affect glycogen stores as glycogen synthesis is influenced by
estrogen levels™. In addition, the mucous layer measures between 2 and 5 mm in

thickness, also influenced by hormonal stimulus®.

In line with our findings regarding the FSFI orgasm domain, a positive and
significant correlation was found between the thickness of the distal urethrovaginal
segment and vaginal orgasm, in a study that measured the urethrovaginal space via
TVUS™. However, our measures differ as we added the anterior and posterior
measurements of the vagina, without considering urethral measurements. Similar to
orgasm, we also found a weak correlation between VWT and the FSFI desire, satisfaction,
lubrication domains, and FSFI total score. As previously stated, the vaginal walls can
differ in thickness; however, a statistically significant correlation regarding
measurements of VWT cannot solely explain the female sexual function: there are also
other biological (neurological, hormonal), psychosexual, and contextual factors that
should be considered®'*>. Thus, our findings should not be interpreted without

considering the multifactorial nature of sexual function.

The VLQ was positively correlated with the VWT measured in the proximal
vagina in both TVUS and TAUS approaches. Similarly, question 4 of ICI(Q)-VS regarding
the perception of VL was also correlated with VWT in the TVUS proximal vagina. One
study found that the vaginal innervation is uniform with nerves distributed throughout the
vagina, with no location consistently demonstrating the greatest innervation. However,
samples from the posterior proximal portion of the vagina had the highest number of
nerves in 35% of women™. This finding may explain the existing correlation between the

perception of VL and the proximal portion of the vagina found in our study. In our
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population, mean VWT is smaller in the proximal vagina when compared to the distal
vagina. This might suggest that the innervation of the proximal portion of the vagina
appears to be lower in women with perceived VL. However, the pathophysiology of VL

is still unclear and the role of vaginal structures for this condition is still unknown.

The relationship between levator diameter measurements and VLQ scores appears
to have not yet been evaluated: however, we found a positive correlation between the A-
P diameter difference during contraction and the VL(Q) score. The higher the VLQ score,
the lower the perception of VL' Thus, despite a weak correlation, our findings suggest
that as the levator contractile capacity improves, the VLQ scores increase, indicating an
improvement in the perception of symptoms of VL. Interestingly, a weak negative
correlation between A-P diameter difference in contraction and vaginal symptoms was
observed in our sample, also suggesting that alterations in levator structure and
consequently its function may impact vaginal symptoms. In a previous study™, even
though the effect of problems with vaginal symptoms on women's sexual life was low,
larger defects in the levator ani showed that women who trained this muscle were 45%

less likely to have VL symptoms.

A better muscle function was related to arousal, orgasm and improved sexual
function™, Curiously, in our findings, the FSFI scores (arousal, satisfaction, and total
score) were weakly (negative) correlated with the R-L diameter difference, and the FSFI
lubrication weakly (positive) correlated with the A-P diameter difference. According to
van Delft et al., the hiatal area and hiatal anteroposterior diameter are significantly smaller
during contraction than at rest. The contractility of the pelvic floor muscles assessed by
US seems to decrease significantly after delivery**-*7. Changes in the levator muscle,
secondary to pregnancy and childbirth can affect sexual functions*. Our findings on the

inverse relationship between levator ani diameters and sexual function can be explained
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by the shape of the levator hiatus. In a recent study that used the A-P/R-L diameter ratio
of the minimal levator hiatus, the larger the ratio, the more oval the pelvic hiatus*. This

measure was negatively correlated with compression pressures™®.

Different from what was previously found'!, ballooning was not found in the
majority of our population (approximately 72-73%). However, we found measurements
that suggest hyperdistension of the levator ani. Worse scores in the FSFI (Arousal,
satisfaction. pain, and Total score) and ICIQ-VS questionnaires were observed in
participants with ballooning. Similarly, the study by Aydin ef al. revealed that a change
in the anteroposterior diameter of the levator hiatus during Valsalva was associated with
sexual dysfunction™. Retrospective studies have found an association between VL and
levator distensibility. However, the population characteristics of these studies differ from
ours, mainly in a higher mean age and in the significant symptoms of pelvic organ
prolapse found in these studies'!!. More studies are needed to understand the role of
levator distensibility in sexual dysfunction. Participants with ballooning also had worse
measures related to POP-Q points Ba, Ap and TVL. The levator ani avulsion seems to
compromise the measurements of the POP-() posterior and superior compartments when
compared to participants without avulsion. In line with our findings, evidence shows that
levator ani defects and a larger hiatal biometry increase the risk of pelvic organ prolapse®.
The levator avulsion injury is diagnosed by ultrasonography (minimum hiatal dimension
plane) when the discontinuity between the inferior pubic ramus and the puborectalis
muscle is observed*'. Signs and symptoms of pelvic floor dysfunction are found in
women with partial elevator trauma or non-persistent injuries, however, in the case of

avulsion, the picture of dysfunction is particularly worse*.

Differently from what we have found in the literature through histological

evaluation after treatment with RF*¥, the increase in the VWT was observed only in the
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middle third (30 days and 6 months follow-up) and distal vagina (30 days follow-up) on
TVUS. On the other hand, an increase in VWT was found in all measurement techniques
(TAUS and TVUS) and during follow-ups in participants treated with PFMT. The
anatomical interactions between the pelvic floor muscles and the vagina have been
described in detail in previous studies®, however, to this moment, we did not find any

evidence of the effect of PFMT on vaginal thickness.

On the other hand, studies on the effect of PFMT on improving muscle function
and sexual function seem to be well-advanced*. Our findings showed the Hiatal Area
Narrowing and A-P Diameter Difference measurements were significantly higher in the
PFMT group 30 days post-treatment. A significant increase was also observed in these
two variables and in the R-L Diameter Difference, in the follow-up periods in the PEMT
group. The measures of puborectalis retraction decreased in the follow-up periods in the
PFMT group. These findings suggest that muscle function improved with pelvic floor
muscle training. The functional features of lifting the pelvic organs and compressing
closing the levator hiatus of the levator ani muscle have been previously studied**. In
addition to the supportive features of the pelvic organs, the levator plays an important
44,47

role in sexual function, as its contraction facilitates and enhances sexual responses

PFMT improved muscle function measured by US in our population of women with VL.

The present study has limitations. In this study, we focused on the 4D-TLUS
evaluation of measurements at rest and contraction of the pelvic floor muscles.
Assessment of pelvic floor muscles in Valsalva would add value to our findings and could
be useful in a future study. Another issue that should be considered is the fact that we did
not use the histological evaluation of the participants to compare with the measurements
of VWT. However, we intended to use ulirasound because it is less invasive, causes little

discomfort and is part of the clinical practice of professionals who work in the care of
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women with VL or other sexual complaints. Moreover, the use of ultrasound for the
objective assessment of VWT and the morphometry and contractile function of the pelvic
floor muscles has contributed to the understanding of VL and raised questions for future
studies about the importance of studying VL and the cost-effectiveness of treatment

options such as energy-based devices.

Acknowledgments: We thank Sao Paulo Research Agency (FAPESP).

Conflict of Interest Statement: The authors declare no conflict of interests.

References

1. Dietz HP, Stankiewicz M, Atan IK, Ferreira CW, Socha M. Vaginal laxity: what
does this symptom mean? Jnt  Urogynecol J. 2018:29(5):723-728.

doi:10.1007/s00192-017-3426-0

2. Campbell P, Krychman M, Gray T, et al. Self-Reported Vaginal Laxity-
Prevalence, Impact. and Associated Symptoms in Women  Attending a
Urogynecology Clinic. J Sex Med. 2018:15(11):1515-1517.

doi:10.1016/).jsxm.2018.08.015

3 Dietz HP, Shek KL. Levator defects can be detected by 2D translabial ultrasound.
Int  Urogynecol J  Pelvic  Floor  Dysfunct.  2009;20(7):807-811.

doi:10.1007/s00192-009-0839-4

4. Khullar V, Salvatore 5, Cardozo L., Bourne TH, Abbott D, Kelleher C. A novel

technique for measuring bladder wall thickness in women using transvaginal

ultrasound. Ultrasound Obster Gynecol Off J Imt Soc Ultrasound Obstet Gynecol.



403

404

405

406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

425

10.

267

18
1994:4(3):220-223. doi:10.1046/).1469-0705.1994.04030220.x

Bray R. Derpapas A, Fernando R, Khullar V, Panayi DC. Does the vaginal wall
become thinner as prolapse grade increases? Int Urogynecol J. 2017:28(3):397-

402. doi: 10.1007/s00192-016-3150-1

Balica AC, Cooper AM, McKevitt MK, et al. Dyspareunia Related to GSM:
Association of Total Vaginal Thickness via Transabdominal Ultrasound. .J Sex

Med. 2019;16(12):2038-2042. doi:10.1016/).jsxm.2019.08.019

Balica A, Wald-Spielman D, Schertz K, Egan S, Bachmann G. Assessing the
thickness of the vaginal wall and vaginal mucosa in pre-menopausal versus post-

menopausal women by transabdominal ultrasound: A feasibility study. Maruritas.

2017:102:69-72. doi: 10.1016/j. maturitas.2017.02.017

Dietz HP, Wilson PD, Milsom 1. Maternal birth trauma: why should it matter to

urogynaecologists? Curr Opin Obster Gynecol. 2016;28(5):441-448.

Kamisan Atan I, Gerges B. Shek KL, Dietz HP. The association between vaginal
parity and hiatal dimensions: a retrospective observational study in a tertiary
urogynaecological centre. BJOG. 2015:122(6):867-872. doi:10.1111/1471-

0528.12920

Alexander JW, Gillor M, Dietz HP. Is vaginal laxity an early symptom of pelvic
organ prolapse? Int Urogynecol J. 2022:33(7):1927-1931. doi:10.1007/500192-

021-04927-3

Manzini C, Friedman T, Turel F, Dietz HP. Vaginal laxity: which measure of

levator ani distensibility is most predictive? Ultrasound Obstet Gynecol Off J Int

Soc Ultrasound Obstet Gynecol. 2020:55(5):683-687. doi:10.1002/uog.21873



426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

441

442

443

444

445

446

447

448

12.

13.

14,

15.

16.

17.

268

19

Millheiser LS, Pauls RN, Herbst 5], Chen BH. Radiofrequency treatment of
vaginal laxity after vaginal delivery: nonsurgical vaginal tightening. .J Sex Med.

2010:7(9):3088-3095. doi:10.1111/).1743-6109.2010.01910.x

Pereira GMV, Juliato CRT, de Almeida CM, et al. Effect of radiofrequency and
pelvic floor muscle training in the treatment of women with vaginal laxity: A study

protocol. PLa8S One. 2021:16(11):e0259650. doi:10.1371/journal . pone.0259650

Rosen R, Brown C, Heiman J, et al. The Female Sexual Function Index (FSFI): a
multidimensional self-report instrument for the assessment of female sexual

function. J Sex Marital Ther. 2000:26(2):191-208. doi:10.1080/009262300278597

Derogatis L, Clayton A, Lewis-D"Agostino D, Wunderlich G, Fu Y. Validation of
the female sexual distress scale-revised for assessing distress in  women with
hypoactive sexual desire disorder. J Sex Med. 2008:5(2):357-364.

doi:10.1111/§.1743-6109.2007.00672.x

Price M, Jackson SR, Avery K, Brookes ST, Abrams P. Development and
psychometric evaluation of the ICIQ Vaginal Symptoms Questionnaire: the ICIQ-

V8. BJOG. 2006:113(6):700-712. doi: 10.1111/j.1471-0528.2006.0093 8 x

Haylen BT, Maher CF, Barber MD, et al. An International Urogynecological
Association (IUGA) / International Continence Society (ICS) Joint Report on the

Terminology for Female Pelvic Organ Prolapse (POP). Newrowrol Urodyn.

2016:35(2):137-168. doi:10.1002/nau.22922

18 Laycock J. Female pelvic floor assessment: the Laycock ring of continence. J Natl

19.

Women Heal Gr Aust Physiother Assoc. 1994:1994:40-51.

Balica A, Schertz K, Wald-Spielman D, Egan S, Bachmann G. Transabdominal



449

450

451

452

453

454

455

456

457

458

459

460

461

462

463

464

465

466

467

468

469

470

471

20.

21.

22,

23,

24,

25,

269

20

sonography to measure the total vaginal and mucosal thicknesses. J Clin

Ultrasound. 2017:45(8):461-464. doi:10.1002/jcu.22497

Pereira GMV, Juliato CRT, de Almeida CM, Valente 1S, de Andrade KC, Brito
LGO. Measurement of the vaginal wall thickness by transabdominal and

transvaginal ultrasound of women with vaginal laxity: a cross-sectional study. Int

Uregynecol J. 2022;33(12):3563-3572. doi:10.1007/s00192-022-05184-8

Dietz HP, Shek C, Clarke B. Biometry of the pubovisceral muscle and levator
hiatus by three-dimensional pelvic floor ultrasound. Ultrasound Obstet Gynecol
off J Int Soc  Ultrasound  Obstet  Gynecol.  2005;25(6):580-585.

doi:10.1002/uog. 1899

Dietz HP, Bernardo MJ, Kirby A, Shek KL. Minimal criteria for the diagnosis of
avulsion of the puborectalis muscle by tomographic ultrasound. Int Urogynecol J.

2011:22(6):699-704. doi:10.1007/s00192-010-1329-4

Dietz HP, Shek C, De Leon J, Steensma AB. Ballooning of the levator hiatus.
Ultrasound Obstet Gynecal  Off J Imt Soc Ultrasound Obster Gynecol.

2008:31(6):676-680. doi:10.1002/u0g.5355

Foster SN, Spitznagle TM, Tuttle L], et al. Pelvic Floor Mobility measured by
Transperineal Ultrasound Imaging in Women with and without Urgency and

Frequency Predominant Lower Urinary Tract Symptoms. J Womens Health Phys

Therap. 2022;46(2):100-108. doi:10.1097/jwh.0000000000000224

Thyer I, Shek C, Dietz HP. New imaging method for assessing pelvic floor
biomechanics. Ulrrasound Obster Gynecol Off J Int  Soc Ultrasound Obstet

Gynecol. 2008:31(2):201-205. doi:10.1002/u0g.5219



472

473

474

475

476

477

478

479

480

481

482

483

4284

485

486

487

488

489

450

491

492

493

494

26.

27.

28.

29.

30.

il

32,

i3

34,

270

21

Anderson DJ, Marathe J, Pudney J. The structure of the human vaginal stratum

corneum and its role in immune defense. Am J Reprod Immunol. 2014:71(6):618-

623. doi:10.1111/aji.12230

Patton DL, Thwin S5, Meier A, Hooton TM, Stapleton AE, Eschenbach DA.
Epithelial cell layer thickness and immune cell populations in the normal human

vagina at different stages of the menstrual cycle. Am J Obstet Gynecol.

2000;183(4):967-973. doi:10.1067/mob.2000. 108857

Farage M. Maibach H. Lifetime changes in the vulva and vagina. Arch Gynecol

Obstet. 2006:273(4):195-202. doi: 10.1007/s00404-005-0079-x

Palacios 5. Assessing symptomatic vulvar, vaginal, and lower urinary tract

atrophy. Climacteric. 2019;22(4):348-351. doi:10.1080/13697137.2019.1600499

Gravina GL, Brandetti F, Martini P, et al. Measurement of the thickness of the

urethrovaginal space in women with or without vaginal orgasm. J Sex Med.

2008:5(3):610-618. doi:10.1111/).1743-6109.2007.00739.x

Graziottin A, Serafini A, Palacios 5. Aetiology, diagnostic algorithms and

prognosis of female sexual dysfunction. Maturitas. 2009;63(2):128-134.

Peker H, Gursoy A. Relationship Between Genitourinary Syndrome of Menopause

and 3D High-Frequency Endovaginal Ultrasound Measurement of Vaginal Wall

Thickness. J Sex Med. 2021;18(7):1230-1235. doi:10.1016/).jsxm.2021.05.004

Pauls R, Mutema G, Segal J. et al. A prospective study examining the anatomic
distribution of nerve density in the human vagina. J Sex Med. 2006;3(6):979-987.

doi:10.1111/}.1743-6109.2006.00325.x

Kolberg Tennfjord M. Hilde G, Staer-lJensen J. Siafarikas F, Engh ME, Be K.



495

496

497

498

499

500

501

502

503

504

505

506

507

508

509

510

511

512

513

514

515

516

517

518

35,

36.

37.

38,

39.

271

22

Effect of postpartum pelvic floor muscle training on vaginal symptoms and sexual
dysfunction-secondary analysis of a randomised trial. BJOG. 2016;123(4):634-

642, doi:10.1111/1471-0528.13823

Lowenstein L, Gruenwald I, Gartman I, Vardi Y. Can stronger pelvic muscle floor
improve sexual function? [mt Urogynecol J.  2010:21(5):553-556.

doi:10.1007/s00192-009-1077-5

van Delft K, Thakar R. Sultan AH. Pelvic floor muscle contractility: digital

assessment vs transperineal ultrasound. Ultrasound Obstet Gynecol OffJ Int Soc

Ulrrasound Obster Gynecol. 2015:45(2):217-222. doi: 10.1002/uog. 13456

Guzman Rojas R, Wong V, Shek KL, Dietz HP. Impact of levator trauma on pelvic
floor  muscle  function.  [Int Jragmecal  J. 2014:25(3):375-380.

doi:10.1007/s00192-013-2226-4

Alshiek J, Wel Q, Shobeiri SA. Correlation between pelvic floor ultrasound
parameters and vaginal pressures in nulliparous women: a subanalysis of the
SUM-AN study. fnt Urogynecol J. 2022:33(6):1481-1487. doi:10.1007/s00192-

022-05117-5

Aydin 8, Bakar RZ, Arioglu Aydin C, Ates S. Correlation Between Transperineal
3-Dimensional Ultrasound Measurements of Levator Hiatus and Female Sexual
Function. Female Pelvic Med Reconstr Surg.  2017:23(6):433-437.

doi: 10.1097/SPV.0000000000000407

Notten KJIB. Vergeldt TFM. van Kuijk SMI, Weemhoff M. Roovers JPWR.
Diagnostic Accuracy and Clinical Implications of Translabial Ultrasound for the
Assessment of Levator Ani Defects and Levator Ani Biometry in Women With

Pelvic Organ Prolapse: A Systematic Review. Female Pelvic Med Reconstr Surg.



519

520

521

522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

541

41.

42,

43,

45,

46.

47.

272

23
2017:23(6):420-428. doi:10.1097/SPV.0000000000000402

Dietz HP, Simpson JM. Levator trauma is associated with pelvic organ prolapse.

BJOG. 2008:115(8):979-984. doi:10.1111/5.1471-0528.2008.01751.x

van Delft KWM, Thakar R, Sultan AH, IntHout I, Kluivers KB. The natural history
of levator avulsion one year following childbirth: a prospective study. BJOG.

2015:122(9):1266-1273. doi: 10.1111/1471-0528.13223

Ashton-Miller JA, DeLancey JOL. Functional anatomy of the female pelvic floor.

Ann N Y Acad Sci. 2007;1101:266-296. doi:10.1196/annals. 1389.034

Boe K. Talseth T, Vinsnes A. Randomized controlled trial on the effect of pelvic
floor muscle training on quality of life and sexual problems in genuine stress

incontinent women. Acta Obstet Gynecol Scand. 2000;79(7):598-603.

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. fnt Urogynecol J. 2014:25(9):1263-1268.

doi:10.1007/s00192-014-2395-9

Clark NA, Brincat CA, Yousuf AA, Delancey JOL. Levator defects affect perineal
position independently of prolapse status. 4Am J Obster Gynecol.

2010;203(6):595.e17-22. doi:10.1016/j.ajog.2010.07.044

Thibault-Gagnon S, Yusuf S, Langer S, et al. Do women notice the impact of
childbirth-related levator trauma on pelvic floor and sexual function? Results of
an observational ultrasound study. Inmt Urogynecol J. 2014:25(10):1389-1398.

doi:10.1007/s00192-014-2331-z



542

543

544

545

546

547

548

549

550

551

273

24
Figure Captions List

Figure 1. Transabdominal ultrasound measurement of the vaginal wall thickness

(proximal third, middle third and distal third).

Figure 2. Transvaginal ultrasound measurement of the vaginal wall thickness (proximal

third, middle third and distal third).

Figure 3. Tomographic ultrasound imaging of the pelvic floor showing a complete right-

sided levator avulsion with levator-urethra gap (LUG) > 2.5 cm.

Figure 4. Levator hiatus dimensions at rest (A) and during voluntary contraction (B) in a
participant with vaginal laxity. Hiatal ballooning (C) on Valsalva maneuver in another

participant with vaginal laxity (axial plane).
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Table 1. Baseline sociodemographic and clinical characteristics of women with vaginal laxity

Per Protocal Intention to Treat
Radiofrequency {n=3§) PEMT (n=35) Radiolreguency (=12 ) PFMT {n=d5)

Variables Mean + SD / n {*%) Mean £ SD/ n{%) p-Value Mean £ SD /n (%) Mean + SD /n (%) p-Value
Age (years) 41,504 8,70 4140 £ 774 0,996 41,504 9.0 41,20+ 78T 0. 760"
EMI 0310 01847

< 25K pim’ 12 {31 .58) 15 (42 86) 12{28.5T) 19 {42 27

= M5Kp'm* 26 (68 42) 057.14) 3047143 26 (5778
Gravidity 2RI+ 169 217+£1.25 0. 10+ 270+ 163 242+ 148 02420
Type of Birth 140 0570

MNone | {2.63) 2571 1 (2.38) {444

Vaginal 24 {63.16) 1645711 16061 90 2345111

Cesarcan 6{15.79) 13 (37.14 B {1905 14 (31.11)

Foth Til8.42) 441143 Til6.6T) 6413.30)
Farity DATR” 0370

Mulliparous | {2.63) 1571 | {2.38) (66T

Primiparous 6(15.79) 4{25.71) T(16.67) 11 (24 44

Mu iparous 31 (%1 58 1 (68.5T) 34 (R0 95) 1 (68 89
Birth Weight (g rams) 312270 4 620,55 3409 20 + 500,66 0,162 314580 + 616,19 3342, 104 521 98 0405
Instrumental Delivery 6{15.7%) T {2000 044 6 {14.249) 1 {22 27) 034070
POP-0) Staging 01367 03 a0

Stage 0 — n (%) Hi21.05) I{EST) 2143 6{13.33)

Stage | - n (%) 0TI 05 32 {9143 I3(TRST) 3% (B6 6T
Muenspause Status | A = [T

Premenopause 33 (86 B4) 31 {885T) IT{8E.100 39 (86 6T)
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Menopause 5413.16) 4{1143) 5(11.90) 6(13.33)
4D Translabial Ultrasound
Rallooning® n (%) 0. 540 0549
No (=25 em®) 27{71297 25(7352) 27(7287) 25(73.52)
Mild {25299 em?) 51350 5(15.15 5(13.50) F(15.1%)
Moderate (30-34.8 cm?) 3R 2{6:06) ENTRRY 2{6.06)
Marked (35-39.9 em®) 0 2{6.06) L 2{6.06)
Severe (= 40 em®) 2(5.41) il 2(5.41) it
Levator Ani Avulsion®™ (Right) 2(5.26) FRET 0,659 2(5.26) RS 659"
Levator Ani Avulsion** (Lefl) [ {2.63) | (2.85) 1 (o L {263 L {2.45) | ANy
20U s {mmm)
TAUS Proximal L1254+ 4,04 [0 £3.08 0,141 [1.23 43,50 990 +3,14 0,052 ¢
TALUS Middle Third 10,68 + 4. 10 933+ 260 027 L0L6S 3.9 931 £2.73 0,158
TALS Distal [1.B6 £3.77 10,35 £ 238 0. [1.79 3,67 10,41 42.61 0077
TVUS Proximal 683+ 143 6.92:£1 446 0651 679 £1 39 6495 +£1.59 0.625"
TVUS Middle Third 638+ 136 638150 0538 B4 £ 54 657 +1.59 0,555
TVUS Distal T4+ | K3 T.44:£220 0.267" T4 £ K3 776 £2.20 0.6HT

PEMT: Pelvic Floor Muscle Training; SD: Standard Devistion; BMI: Body Mass Index; 40 Four-dimensional; 20 Two-dimensional; A-P: Anteroposterion; L-L: Laterolateral; TAUS: Transabdominal Ulirasound ;
TVUS; Transvaginal Ultmsound; " Chi-square test; “ Fisher test; ¥ Mann-Whitney test; *Ballooning (Radiofrequency n=37; PEMT n=341;** Levator Avulsion (Kad iofrequency n=38; PEMT n=3 5),
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Table 2. Correlation beiween baseline question naire scores and measurements of the vaginal wall thickness (n=8T)

27

Questionnaire  TAUS Proximal TAUS Middle-third TAUS Distal TVUS Proximal TVUS Middle-third TVUS Distal
Scores r p-value r p-value r p-value r p-value r p-value r p-value
VLO 0.227 0.034 0. 194 0.071 0.188 0.081 0.239 0.015 0.057 0.598 0.113 0.293
FSFI

Desire 0. 149 0.168 0.061 0.570 0.187 0.082 0.119 0.270 0.224 0.037 0.240 D.024
Arousal 0.128 0.233 0,122 0.259 0,080 0.459 0.127 0.237 0.082 0.446 0. 180 0.093
Lubrication -0.233 0.029 0. 188 0081 0,09 0.375 0.115 0.284 0.047 0.662 0.078 0.467
Orgasm -0.141 0.190 -0.110 0.308 -0.038 0.721 0.174 0.1 06 0.194 0.071 0.211 0.049
Satisfaction -0.062 0.563 -0.047 0604 0077 0.994 0092 0.394 0.246 0.021 0.298 0.004
Pain -0.184 0078 -0.08% 0408 0092 03494 0.022 0.837 0,005 0,958 0.001 0,986
Total Score -0.125 0.247 0. 100 0.354 -0.022 0.835 0.120 0.268 0.170 0.113 0,222 0038
ICIQ-VS

Vaginal 0.119 0.268 0.136 0.206 0.007 0.945 -0.154 0.153 -0.063 0.556 -0.1635 0.124
Symploms

Sexual Matters  -0.064 0.554 0.024 OEIH 0056 0.601 -0.200 0062 0059 00,583 0022 0839
QoL 0.113 0.294 0.044 0681 0.107 0.320 0.156 0.148 -0.226 0,035 0. 160 0.137
Question 4 0.016 0.878 0.016 0.882 0.120 0.264 -0.295 0,005 0,076 0.479 0.179 0.093
FSDS-R 0011 0.914 0.086 0.424 -0.059 0.584 -0.189 0.079 -0.152 0.158 -0.161 0.134
ICIQ)-SF -0.087 0422 0.054 0614 -0.064 0.550 -0.125 0.248 -0.113 0.295 -0.102 0.346

TALUS: Transabdominal Ulrasound; TVUS: Transvaginal Ubrasound; YLO: Vaginal Laxity Questionnaine; FSFL Femake Sexual Function Index; Qol: Quality of Life; FSDS-R: Femak Sexual Distress Scale — Revised,
ICT0-VS: Imemational Consuliation on Incomtinence Questionnaine = Short Form; IC10-5F: International Consuliation on Incontinence Questionnaire - Vaginal Symploms; r = Spearman correlation coe icient; Dancey
& Reidy interpretation (0. 1-0.3%: Weak; 0.4-0064: Moderate; (07409 Strong);
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Table 3. Correlation between baseline question naire scores/POP-() and measurements of the 41 translabial ultrasound (n=87)

Variables Hiatal Area Narrowing (Delta) Puborectalis Retraction A-F Diameter Difference R-L. Diameter Difference
r p-value r p-value r p-value r p-value
VLO 0.135 0.286 -0.159 0. 206 0.280 0.025 0.066 0.599
FSFI
Desire 0032 0.795 0.010 0.932 0.095 0.450 -0.188 0.134
Arousal 0102 0418 -0.022 0. 859 0.130 0.305 -0.328 0.008
Lubrication 0.088 0.4%85 -0.174 0. 168 0.350 0.004 -0.075 0.551
Orgasm 0.015 0.901 0,073 0.563 0217 0.084 -0.186 0.140
Satisfaction -0.098 0.439 0.141 0.264 0.042 0.741 -0.279 0.025
Pain -0.125 0322 0.024 0. 846 -0.011 0.930 -0.218 0,083
Total Score -0.077 0.540 0081 0,948 0.129 0.307 -0.293 0.018
ICIQ)-VS
Vaginal S ymptoms 0.085 0.503 0172 0.171 0,295 0.017 0.062 0.960
Sexual Matters 0036 0.775 0,048 0.704 0.1 83 0.145 0.063 0.620
QoL 0.079 0.530 -0.059 0.642 -0.055 0.663 0.144 0.255
Question 4 0.090 0.943 0.023 0,853 0.244 0.051 0,051 0.687
FSDS-R 0.130 0.302 0112 0.377 -0.02% 0819 0.245 0.050
ICIQ-5F -0.014 0.900 0.103 0.417 A0.145 0.249 0051 0.684
POP-Q)
Aa 0.092 0.46l -0.153 0.227 0.159 0.206 0.032 0. 798
Ba 0.137 0277 0177 0. 16l 0.162 0.200 0.197 0117
Ap -0.107 0.395 0.243 0.052 0122 0.333 -0.123 0.329

Bp 0,139 0.270 0.230 0.066 -0.0%0 0.478 -0.193 0.125
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C 0038
D 0.013
TVL 0,030
Gh 0024
b 0018

0,765
0.913
0.806
0.849
0.883

0.095
0.092
0.100
0.181

0.217

0.454
0.468
0.429
0.152
10.084

0,083
D115
0.076
0031
0.021

0.511
0.361
0.547
0.803
0.863

0.110
0.141

0.030
-0.017
-0.07H

0332
0.265
0981
0888
0.539

A0y Tour-dimensional; POP-0); Pelvie Omgan Prolapse Quantification; A-P: Anterior-Posterion, R=L: Right-Left; PEM: Pelvie Floor Muscle; YLO: Yaginal Laxity Questionnaire; FSFL Female Sexual
Function Indes; Qol: OQuality of Life; FSDS-R: Female Sexwal Distress Scale — Revised; ICIQ-VS: Intemational Consultation on Incontinence Questionnaire — Short Form; ICIQ-5F: International

Consultation on Incontinenc: Questionnaire - Vaginal Symploms; r = Speammian correlation coe Micient; Dancey & Reidy interpretation (0.1-0.3%: Weak; 0.4-06%: Moderate; 0709 Strong);

29
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Table 4. Baseline comparison between questionnaire scores/clinical variables and ballooning/ levator ani avulion

Questionnaire Levator Ani Levator Ani
. Ballooning  Ballooning . Avulsion Levator Ani Levator Ani

Scores/Clinical p-value Avulsion . i

. No Yes . (Right) Yes p-value Avulsion (Left) No  Avubsion (Left) Yes p-value
Variables (Right) No

Mean=SD Mean=SD Mean=SD Mean=SD Mean=SD Mean=SD

VLO 2,000,771 1.84=0.67 0102 180045 1. B0=0.69 (.80 181067 1.50:0.71 0.537
FSFI
Desire 328024 3124097 0.131 3482078 2.99:1.17 0.251 ERIEINI 2.85+1.06 0.738
Arousal 3.77+1.23 3. 154093 0.036 3.72+0.34 3.44+1.26 0.735 3472122 31521 48 0.801
Lubrication 4.47+1.34 4.08£1.18 0.160 4.74+093 4.19£1.41 0.539 4.21x139 49521 06 0.523
Crrgasm 3.0041.39 3 12+1.51 0.210 3. 76092 3.70x1.47 0.900 3722144 3.40=141 0.727
Satisfaction 4.40£1.16 33641 .48 0,035 4.24:054 4032142 0.839 4.06+139 3802028 0.507
Pain 4. 861,30 3.52+1.51 0.049 5.12+1.18 4474146 0.365 4.47+144 6.00:001 0.084
Total Score 24774591 20.35+5.44 0.037 25062294 22824634 0476 22.9626.23 24154474 0.908
ICIQ-VS
Vaginal 13.6146.92 21 904621 0.007 14,0025 34 14857 16 0.900 14.97=7.03 9.00=141 0.153
Symptoms
Sexual Matters 23.00£20.55 42.80£15.12 0.018 26.80:2233 258322110 0.960 257742126 30.00=14.14 0.742
ol 5.4543 51 80042 .05 0.005 4.60£3.13 5.61£3.52 0.441 5482348 T0=424 0.586
Question 4 2. 16:+0 82 2.70£0.67 0117 2.40=089 2.2020,83 0.589 2.19:083 3002001 0.157
FSDS-R 23.39+14.92  33.00£13.93 0.054 20.80=11.84 266321530 0453 262321489 24.50£27 58 0.877
Modified Oxford 2. 78:0.76 2.4040.70 0.298 2.20+0.54 2.694.79 0.187 2.66081 2.50+0.71 0.687

Scale
ror-




280

Ph

-2.48+0.37
-2.50+0.41
-2.9140.22
-2.9340.17
-0, Tk 17
<R 11094
9,640 .85
2.9420.56
32440 .42

-2.45+0.16
-2.35+0.24
-2.8040.26
-2.8040.26
~7.2041.23
<0.00+1.05
10.50£0.85
3, 100,66
3100 46

0.130
0.021
0.017
0.007
0.470
0.167
0.022
0.099
0.075

-2.5020.0
-2.5020,01
-2.70+0.27
-2.70+0.27
-7.8020.27
<0, 4040.55
10302067
2.80+0.57
350050

-2.452041
-2.432045
-2.892031
-2.892031
-6.752127
~T.8523.01
971084
3052061

3274046

0.887
0.836
0.044
0.026
0,043
0,024
0.101
0.425
0.300

-2.46+0.40
-2.44:0.4
-2 B80.25
-2 880,31
-6.8541.21
=T .O8+2.96
9.77+0.84
3.052060
3302047

-2.2520.35
-2.2540.35
-2.75+0.35
-2.75+0.35
=6.00£2 83
=7.502.12
9.25+035
2.5020.71
3.00=001

0.325
0.371
0.362
0.307
0.662
0.510
0.380
0.242
0.293

S0 Standard Deviation; VLO: Vaginal Laxity Questionnaing FSFL: Femak: Sexual Funetion Index; Qol: Quality of Life; FSDS-R: Female Sexual Distress Scak = Revised; ICIQ-VS: International Consultation on

31

Incomtinenee Questionnaire — Short Form; ICIQ-5F: Intemational Consultation on [ncontinenee Questionnaire — Vaginal Symptoms; Ballooning Yes: =25 em®, Ballooning Mo (<25 cm®). Mann-Whitney test; Kruskal-

Wallis test;
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Table 5. Repeated measures ANOVA (analysis of variance) for comparison of 2D ultrasound measurements between radiofrequency and pelvic floor
muscle training groups and assessment periods (per protocol and intention to treat).

2D Ultrasound Measurement (n=73)

Comparison between *RF and

Comparison between

Interaction between groups and

*PFEMT assessment penods assesament periods
Baseline 30 days b-Months p-value! Interpretation p-value! Inte rpretation p-value! Inter pretation
Mean + 503 Mean + 5D Mean+ 5D B-FI; B-F2 B-F1; B-F2 B-Fl; B-F2
TALUS Proximal RF 11.25 & 4.04 11182295 9, BR=Z B 0.071; 0975 0,209; 0,585 - 0.959; 0,007 Gireater increase
) in the PFMT
PEMT 10,00 £308 10242278 10824243 )
gmoup at F2,
TAUS Middle Third RF 1068 =410 10.53:2.9] 9.72:2.42 | 0.161;0.509 - 0,194 0,570 - 0.968; 0.237 -
PEMT 933£269 959232 9862237
TALS Dristal RF 1186377 11601272 10442251 | 0,023 0,665  Highervalues in | 0,584, 0,968 - LB 0,018 Cireater decrease
PFMT 1035238 1041 279 1118268 the RF group at in the RF group at
Fl. F2.
TVUS Proximal RF 6.83 £1.43 6.82+1.39 T.2421.74 0287 0,450 - 0070 0006 Higher values in | 0.356; 0.793 -
PFMT 6.02 21 .46 TA72145 74921 36 the PFMT group
at F2,
TVUS Middle RF 6.44 £ 1.54 6472140 6.6441 98 0800 0,439 - 0.542; 0,405 - 0,900 0,502 -
PFMT 6.38 £1.50 6584 1.78 6.73£1.59
TVUS Distal RF 7944 1,83 7.9742.13 7.2642 12 0.292; 0.997 - 0.914;0.212 - .668:; 0L044 Crreater decrease
PFMT T4 =2 7.61 = 1.67 7.6441 .67 in the BF group at
F2.
2D Ultrasound Measurement (n=87) Comparison between **RF Comparison between Interaction between groups and
and **PFMT assessment periods assess ment periods
Baseline 30 davs 6-Maonths p=-value! Interpretation p-value! I nte rpretation p-value! Inter pretation
Mean + 5[0 Mean + 50 Mean + 50 B-F1; B-F2 B-F1; B-F2 B-Fl; B-F2
TAUS Proximal RF .23 2390 1100291 Qo9 £277 | 00510625 - 0,281, 0.775 - 0. 590; 0,006 Cireater increase
inthe PFMT
PFMT 0090314 10.08£2.92 1053271 "
group at F2,
Taus Middle Third RF 1065+ 3,96 10472 87 Q79 £2.42 | 00930266 - 0.233; 0,632 - 0.9584; 0,268 -
PFMT 031£2.73 Q5142 46 9.72 £2.51
TAUS Distal RF 11792367 1Lel=269 10510 =250 | 0.018; 0532 Highervalues in | 0L522; (LEAS - Lokl L8 Greater reduction
PFMT 1041261 10455200 1105 £283 the RF group at in the RF group at

Fl.

F2.




282

33

TVUS Proximal RF 6,79 21,39
PFMT  6495% .59

TVUS Middle RF 644 = 1,54
PFMT 657159
TVLS Distal RF 794 = | B3

PFMT .76+ 2,20

6, TBx].35
7.30=1.58
6,52+] .58
6,72+].79
1.96=2,10
7.88x1.79

707 =169
7.40 = 1,53
6,68 2,05
6,84 = .63
132210
7.91 £1.78

0.316; 0,520

0.520; 0.286

0.822; 0.454

0,091 0,006 Higher values in
the RF group at
F2.
0,555, 0,420

0.908; 0,159 -

0,409, 0.970

0.862; 0L627

0721 0,037 Greafer reduction
in the RF group at
F2,

2 Two-dimensional ultrasound; S0 Standard deviation;, *RF: Radiofrequency (n=38); *PFMT: Pelvic Floor Muscle Training (n=33);, **RF: Radiofrequency (r=42); **PFMT: Pelvic Floor
Muscle Trmining (n=451; TAUS: Transabdominal Ultrasound; TVUS: Transvaginal Ultmsound; B: Baseline assessment; F1: Follow-up 1 assessment (30 davs post-intervention); F2: Follow-up 2
aasessment (6 Months post-intervention ), "ANOVA for repeated measures with vanahles transformed info ranks due to the absence of normal distribution, *per protocol and * *intention to treat,
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Table 6. Repeated measures ANOVA (analysis of variance) for comparison of 4D translabial ultrasound measurements between radiofrequency and
pelvie floor muscle training groups and assessment periods (per protocol and intention to treat).

41 Uktrasound Measurement (n=73)

Comparison between * RF amd

Comparison between assessment periods

Interaction between groups

group, and increase between
haseline and F2 in the PFMT group,

PFMT and assessment periods
?HNMM__A..__..M...D ?___mu_“_”:a_”uwu M___H-h“.“....hm p-value! Interpretation p-value! Interpretation prvatue! Inter pretation
Hiatal  Area RF 1614263 2.54£1.T0 3364232 0,030 Higher values in the | 0.001 Increase hetween baseline and F 1 0,522 =
MWamowing PEMT 2844263 AOTILT  ATIAN PFMT group in F 1. and between baseling and F2 in
(Dl ta) hoth groups.
Puborectalis RF ALl 014007 0150080 0,001 Higher values in the 0,001 Drecrease between baseline and F 1 0.578 -
_| Retraction PEMT 0720002 0214008  023:0.01 RF group at and between baseline and F2 in
m baseline, FI and F2. hoth groups.
g A-P Diameter RF 0624054 0. 720,40 105068 14 Higher values in the 0001 Increase between bascline and F2 0,537 -
.W.. Difference PFMT (040,66 140240, 50 | 234059 PFMT group in F1 and between F 1 and F2 inthe RF
& group, and increase between
baseline and F1 and between
haseline and F2 in the PFMT group,
R-L Diameter RF 009:0.47 0.170.39 0.1 50,48 0180 - 0,019 Increase between baseline and Fl in 1504 -
Difference PFMT 02040, 45 042440, 36 03940, 50 the PFMT group.
. o
4D Ultrasound Measurement (n=87) ¢ =E_Eqw=__"_ﬂﬂﬂ.= Hirand Comparison between assessment periods _ﬁﬂﬂuﬂuﬂhﬂhw_ﬂ“i
h““....“qﬂ ?.__mn_u_dm“_”u.wu M__“-“.._.:MM pralue Interpretation i Interpretation i Inter pretation
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m Retraction PFMT 174001 -020:0.08 0,21 £0.00 RF group at in both groups.
g baseline, FI and F2,
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35

R-L Diameter RF O £ 047 D13 203E 003043 0005 Higher values in the 0494 - 0,454 -
Difference PFMT 021043 040 40,34 0384042 PFMT group in F1
and F2.

A0 four-dimensional ; SI Standard deviation; *BF; Radiofrequency (n=38);, *PFMT: Pelvic Floor Muscle Training (n=335); *RF: Radiofrequency (=421, **PFMT: Pelvic Floor Muscle Training
(n=45); A-F: Antenor-Posterior; R-L: Right-Left; F1: Follow-up 1 assessment (30 davs post-intervention): F2: Follow-up 2 assessment (6 Months post-intervention ), "ANOVA for repeated
measures with variahles transformed into ranks due to the absence of normal distribution, *per protocol and **intent ion to treat,
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Figure 3
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Figure 4
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5. DISCUSSAO

A FV vem sendo mais frequentemente estudada na ultima década,
principalmente apds o advento das terapias a base de energia e da cosmética
genital feminina. Essa tendéncia de valorizagdo da chamada popularmente
“estética vaginal” foi reforcada nos ultimos anos, com o desenvolvimento de
inUmeros equipamentos e técnicas cirdrgicas, empregados, principalmente na
ginecologia, uroginecologia e, as vezes, de forma mais apelativa, por
profissionais ndo especializados em cirurgia genital feminina. Os altos custos
dos procedimentos e o forte apelo do marketing das empresas, garantindo
seguranca e eficicia das terapias a base de energia, chamou a atencdo dos
orgdos reguladores, como, por exemplo, o norte-americano Food and Drug
Administration — FDA, que em 2018, escreveu um aviso sobre o uso dos lasers

para esse fim’,

Para cumprir com as exigéncias dos orgdos reguladores, ensaios
clinicos randomizados vém sendo publicados, mesmo que em menor numero,
quando comparados a quantidade de estudos observacionais realizados.
Dessa forma, optamos por desenvolver um ensaio clinico randomizado que
comparasse o efeito de uma das terapias a base de energia mais
frequentemente estudadas — a radiofrequéncia, com o treinamento dos
musculos do assoalho pélvico, um tratamento jA com evidéncias para outras
desordens em assoalho pélvico. O treinamento dos musculos do assoalho
pélvico j4 havia sido estudado em um ensaio clinico randomizado anterior,
porém, associado ao laser’®. Durante a escrita e planejamento do ensaio
clinico randomizado, surgiram varios questionamentos sobre o tdpico. O
primeiro deles foi a falta de padronizacdo da definicdo da FV. Em uma busca
criteriosa da literatura cientifica encontramos uma variedade de termos, que, a
principio eram sinbnimos da FV, mas que também, descreviam outras
condi¢cdes uroginecoldgicas. Isto nos motivou a fazer a revisdo sistematica

sobre os varios tratamentos para a FV e a analise das definicdes encontradas.

A definicdo da FV (queixa de excessiva flacidez vaginal) surgiu no

cenario cientifico em 2010 com a terminologia da IUGA/ICS, e descrita como
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um dos sintomas da disfungdo sexual femininal. Em 2016, a FV apareceu
novamente como um possivel sintoma relacionado ao prolapso genital’. Um
ano depois, a FV foi novamente relacionada a disfuncdo sexual feminina e
descrita como qualquer desvio da sensacdo normal e/ou funcdo expressa por
uma mulher durante a atividade sexual’’. Em 2018, retorna como sintoma

vaginal e foi definida como sensacéo de flacidez vaginal’®.

Curiosamente, o termo “vaginal laxity” ja havia sido usado na década de
80 em um estudo para contracepcdo em mulheres mais velhas, em que a
flacidez vaginal, resultante dos partos vaginais, reduzia o efeito do diafragma’®.
Mais tarde, ao final da década de 90, a FV foi associada ao enfraguecimento
da transmissdo de forcas musculares, interferindo na abertura e fechamento
uretral®®, E em 2010, com o desenvolvimento do Vaginal Laxity Questionnaire,
a percepcao da FV pode ser subjetivamente classificada em niveis de flacidez

(very loose, moderately loose, slightly loose)?.

Outros termos foram usados em pesquisas cientificas indicando a
sensacgao de relaxamento ou alargamento vaginal. O termo “vaginal relaxation”
foi utilizado para se referir a sintomas relacionados ao prolapso genital na
década de 508! e com maior nimero de trabalhos a partir da década de 70%2.
Mais tarde, o termo “vaginal relaxation” foi associado a perda da estrutura
6tima da vagina, com consequente flacidez da parede vaginal®®. J4 o termo
“vaginal relaxation syndrome” € usado como sinénimo de frouxiddo vaginal em
alguns estudos®. Outro termo utilizado é o “wide vagina”. Este termo se refere
aos defeitos do introito vaginal. Segundo Ostrzenski, a presenca de alguns
defeitos como: o achatamento do perineo posterior (diminuicdo da medida do
corpo perineal), a auséncia parcial ou completa da placa himenal, a perineocele
de diferentes tamanhos, o prolapso da parede vaginal posterior distal
(compartimento posterior) e o defeito do esfincter anal podem causar o
alargamento do introito vaginal®*. Diante do exposto, é evidente a necessidade
de uma padronizacdo dos termos relacionados a FV. Apos a andlise de todos
0s termos, seguimos com a definicao inicial da IUGA/ICS para a continuidade

da escrita do ensaio clinico randomizado (projeto principal).
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Subsequentemente, deparamo-nos com a escassez de instrumentos de
avaliacdo da FV. Somente dois instrumentos, o ICIQ-Vaginal Symptoms
(pergunta numero 4) e o Vaginal Laxity Questionnaire, classificavam a
percepcdo da FV. Decidimos entdo, avaliar a FV de forma abrangente com os
instrumentos disponiveis e acrescentar outros instrumentos validados que
avaliassem a funcdo sexual feminina e a angustia sexual em nossas
participantes. A angustia sexual é caracterizada por um conjunto de
sentimentos e emocdes que os individuos tém sobre sua sexualidade®®. Difere
da disfungdo sexual relacionada aos sintomas da fungdo sexual, como
excitacdo, orgasmo e dor, separados das emocOes. Curiosamente, néo
encontramos o Female Sexual Distress Scale — Revised (FSDS-R) em lingua
portuguesa. Assim, planejamos a validacdo e adaptacdo cultural deste
instrumento. Mais tarde, durante o periodo de coleta de dados, utilizando o
FSDS-R, percebemos que a FV afetava a relacdo das participantes com elas
mesmas, com 0 parceiro e com a sua sexualidade. A partir dai, um estudo
qualitativo fez-se indispensavel para compreendermos, com mais detalhes,
este cenario. Em geral, a prevaléncia da disfuncdo sexual feminina no Brasil €
de 67.7%%. Mesmo sendo uma condi¢do subnotificada, a prevaléncia de FV
em outros paises atinge cerca de 24% a 38% das mulheres. No entanto, até o
momento, ndo foi estimada a prevaléncia de FV no Brasil. Diante do relato das
participantes, no estudo gualitativo, compreendemos as dificuldades que elas
apresentavam em lidar com o constrangimento de expor a queixa em si e
mesmo o termo “frouxiddo vaginal” para os profissionais de salde e para a
parceria. Ficou nitida a importancia que as nossas participantes deram a
necessidade de promover o prazer do parceiro e 0 quanto uma “vagina
frouxa/flacida” impacta negativamente a sua autoimagem corporal e sua
autoestima. O estudo qualitativo enrigueceu grandemente 0 NnOSSO
entendimento sobre a queixa de FV, abrindo possibilidades para o
desenvolvimento de outros projetos de pesquisa e clareando o horizonte para a
compreensao de sua fisiopatologia. Este estudo talvez possibilite, em um futuro

proximo, a elaboragcéo de um instrumento objetivo detalhado para avaliar a FV.

Mesmo sem o0 conhecimento de sua fisiopatologia, observamos um

namero crescente de artigos sendo publicados, avaliando os efeitos de terapias
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a base de energias, principalmente o laser e outros procedimentos cirirgicos
no tratamento da FV. Apds a elaboracdo de uma pergunta de pesquisa, uma
estratégia de busca foi organizada. Pensamos em uma estratégia ampla que
encontrasse, em todos os campos de busca, o maior niumero de trabalhos
publicados sobre os tipos de tratamento para a FV. Oitocentos e dezesseis
trabalhos foram encontrados. Interessante notar o nimero elevado de resumos
de congressos sobre o tema. Isso significa que o tdpico desperta interesse em
muitos pesquisadores e que estudos estdo sendo desenvolvidos e serdo
futuramente publicados. Ao realizarmos a busca na literatura para a escrita do
projeto de pesquisa principal (ensaio clinico randomizado) encontramos o laser
e a radiofrequéncia como 0s principais tratamentos publicados para a FV,
seguidos pelos procedimentos cirlrgicos e uma opcao de tratamento tdpico.
Em nossa revisdo sistematica com meta-analise notamos a mesma tendéncia.
O laser de Erbium Yag nao ablativo e o Laser de CO:2 ablativo tiveram 0s seus
efeitos avaliados no tratamento da FV. Ambos apresentam o objetivo de
promover a remodelacdo do colageno nos tecidos conectivos subepiteliais, no
entanto, utilizando mecanismos diferentes®. O Erbium Yag tem mais afinidade
para a absorcédo de agua que o CO2 em um comprimento de onda de 10.600
nm e permite um efeito térmico secundario mais profundo e um aguecimento
controlado da mucosa-alvo da parede vaginal, resultando em aguecimento
controlado da camada subepitelial sem queimar o epitélio vaginal®’. Ja os
lasers de CO:2 (10.600 nm) causam desnaturacdo tecidual e subsequente
remodelacdo das fibras de colageno e elastina®’. Dentre os procedimentos
cirdrgicos destacamos o uso do plasma rico em plaquetas e o implante de fios
de ouro. O plasma rico em plaquetas é bastante estudado na ortopedia e na
dermatologia. O seu uso na uroginecologia € mais recente através das técnicas
de cirurgia cosmeética genital feminina e das cirurgias de prolapso genital. De
acordo com um estudo, as plaquetas liberam cerca de 35 fatores de
crescimento, e 0 seu uso terapéutico promove a cicatrizacdo e regeneracao
dos tecidos®. Em pacientes na pds-menopausa com atrofia vulvovaginal, o
plasma rico em plaquetas associado ao acido hialurdénico, melhorou o trofismo

e a hidratacdo da mucosa vaginal®®. Em pacientes com FV, o plasma rico em
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plaguetas tem sido associado a colpoperineorrafia posterior e ao uso da matriz

dérmica acelular humana88:90,

Parece haver, novamente, uma tendéncia na utilizacdo de
procedimentos estéticos na uroginecologia. ldentificamos um estudo que
utilizou implantes de fio de ouro no tratamento da FV. Implantes de tamanhos
variados (dependendo do local de fixacdo) foram inseridos na derme e na
camada subcutanea dos labios maiores, no introito vaginal e nas paredes
vaginais entre a lamina prépria e a camada muscular (posicionados nas 3,6,9 e
12 horas), e ao redor do clitéris e dos labios menores. Segundo o autor, uma
melhora significativa foi observada na queixa de FV das 46 participantes
operadas®!. Fios elasticos de silicone foram utilizados previamente em uma
abordagem similar com o objetivo de melhorar a fungéo sexual e corrigir a

“largura vaginal” em mulheres com “wide vagina”®?,

Outro desafio encontrado no decorrer da escrita do projeto principal foi a
escassez de medidas objetivas para avaliar a FV. Os estudos previamente
publicados traziam somente o auto-relato das participantes como critério de
inclusdo para a queixa de FV. Poucos trabalhos apresentaram o toque vaginal
como avaliacdo da FV, mas sem nenhuma padronizacdo, a ndo ser a medida
subjetiva do pesquisador. A partir dai, surgiu uma exitosa e feliz parceria com a
equipe de ecografia do CAISM. Nao sabiamos se a espessura vaginal diferia
entre mulheres com e sem FV. Além disso, ndo queriamos que as participantes
fossem submetidas a bidpsias vaginais que causariam desconfortos e que néo
seriam utilizadas na prética clinica dos profissionais de saude envolvidos no
cuidado destas pacientes. Assim, planejamos um estudo transversal que
determinasse se a espessura da parede vaginal, medida por ultrassom, poderia
diferir de acordo com as técnicas rotineiramente utilizadas na ginecologia
(abdominal e vaginal) em mulheres com FV. As medidas da espessura vaginal
poderiam ser facilmente realizadas e incorporadas na rotina do cuidado destas
pacientes. Outra abordagem ultrassonogréfica, como a avaliacdo translabial, foi
também incluida em nosso planejamento, com o intuito de verificarmos se as
pacientes com FV apresentavam macro e/ou microtraumas do assoalho

pélvico, contribuindo também para o entendimento da fisiopatologia deste
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sintoma. A avaliagdo ultrassonogréafica translabial € amplamente utilizada na
avaliacdo do prolapso genital e em outras desordens do assoalho pélvico na

uroginecologia.

Como mencionado anteriormente, 0 ensaio clinico randomizado que
comparou o efeito do treinamento dos musculos do assoalho pélvico e da
radiofrequéncia em mulheres com FV, foi 0 nosso projeto de pesquisa principal
e 0 instrumento disparador para o planejamento de outros estudos que
seguiram uma sequéncia l6gica, a medida que notamos a necessidade de
compreender e contribuir com o estudo da FV. O recrutamento das
participantes foi feito mediante a divulgacao do estudo em midia social e no site
oficial do Hospital da Mulher Prof. Dr. José Aristodemo Pinotti - CAISM. Além
disso, contamos com a ajuda dos docentes do Departamento de
Tocoginecologia da Faculdade de Ciéncias Médicas da Unicamp na divulgacao
do estudo nos postos de saude. Para garantir a privacidade das participantes,
disponibilizamos, além de um contanto telefénico, um email e um nimero de
contato em um aplicativo de mensagem. Este Ultimo foi 0 meio de comunicacgao
mais utilizado. Contamos com as parcerias dos setores de fisioterapia,
ecografia e o ambulatério de Uroginecologia do CAISM que foram
indispensaveis no desenvolvimento do projeto de pesquisa. Nestes locais
realizamos a coleta de dados, a aplicacdo de questionarios, a realizacdo de

exames fisicos e ultrassonogréficos, além das intervencdes do estudo.

Com um numero consideravel de participantes recrutadas e outras ja
randomizadas e em processo inicial de intervencao, fomos surpreendidos pela
pandemia de COVID-19. O estudo foi interrompido e retomado somente apés a
liberacdo das atividades de pesquisa na UNICAMP. Dentre as maiores
dificuldades que encontramos durante a retomada do estudo, destacamos o
receio das participantes em retornarem ao ambiente hospitalar, mesmo com
todas as medidas de seguranca oferecidas pelo CAISM e pela equipe de
pesquisa. Esta inseguranca foi contornada com muita paciéncia e acolhimento.
Neste processo, excluimos 77 participantes recrutadas, e mesmo tendo o perfil
de inclusédo para o estudo, ndo se sentiram seguras para iniciarem a coleta de

dados ou prosseguirem com as intervencbes. Problema semelhante
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encontramos no periodo de follow-up, sempre que as novas ondas de
contaminagao pelo COVID-19 surgiam, impedindo a continuidade do
seguimento das participantes. Um total de cinco participantes preferiram néo
retornar ao periodo de follow-up de 30 dias poés-intervencdo. Outro fato
importante foi a ndo aderéncia ao treinamento dos musculos do assoalho
pélvico. Curiosamente, o nosso estudo teve um indice de n&do-aderéncia de
cerca de 15%, o que consideramos baixo, diante do cenario de pandemia. As
principais razdes foram as dificuldades encontradas pelas participantes em
adaptarem a nova rotina dos filhos e parceiros em casa. Com 0s parceiros em
home-office e os filhos em aulas on-line, as participantes ndo conseguiram
cumprir com o protocolo de tratamento que incluia sessfes de treinamento dos

musculos do assoalho pélvico em casa e uma vez na semana no CAISM.

Conforme apresentado nos resultados desta tese, 0 projeto de pesquisa
principal comparou dois tratamentos para a frouxiddo vaginal. A
radiofrequéncia ja havia sido estudada em desenhos prospectivos
observacionais, mas somente um ensaio clinico randomizado estava disponivel

no momento da elaboracéo do projeto de pesquisa.

A radiofrequéncia utilizada em nosso ensaio clinico randomizado foi a de
circuito monopolar, do tipo micro-ablativa, com um probe vaginal com 64
microagulhas que funcionam de forma randGmica para evitar
superaquecimento e sobreposi¢ao tecidual. No circuito monopolar, o eletrodo
ativo (probe vaginal) é independente do eletrodo dispersivo (placa em contato
com o corpo da participante). Assim, a energia flui do eletrodo ativo, atravessa
0 corpo da participante e alcanca o eletrodo dispersivo. A acao randdémica de
ativacdo das microagulhas permite o resfriamento entre os pontos e
preservacgao dos tecidos adjacentes aos pontos vaporizados da mucosa vaginal
9394 Este efeito parece promover a estimulacdo dos fibroblastos com
consequente neocolagénese e neoelastogénese®%4, resultando em um
aumento da espessura da mucosa vaginal. Em nossas participantes, o
aumento da espessura vaginal foi percebido como a diminuicdo do calibre
vaginal com consequente sensagdo de “aperto” vaginal. As participantes

relataram um melhor conforto durante o intercurso sexual, com a sensacao, por
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elas descritas, de “preenchimento” do canal vaginal. Algumas participantes
relataram ainda, que a sensacgéo de “aperto” vaginal foi também percebida pelo
parceiro. Mesmo com estes relatos, optamos por ndo incluir a percepcdo do
parceiro como variavel em nosso estudo inicial. Ao final do estudo (apds a
coleta de dados do follow-up de seis meses poés-intervencado) as participantes
poderiam receber a outra intervencdo, sem terem que passar pelo processo de
follow-up. Mesmo com o apelo comercial da radiofrequéncia nas midias, menos
participantes do grupo treinamento dos mauasculos do assoalho pélvico
solicitaram a realizacdo da radiofrequéncia ao final do estudo. J4 no grupo
radiofrequéncia, a maioria das participantes solicitaram o treinamento dos
musculos do assoalho pélvico ao final do estudo. O principal motivo desta
solicitacao foi o fato de que o efeito da radiofrequéncia comecou a reduzir apos
0s seis meses da ultima aplicacéo, e o alto custo do procedimento, inviabilizava
a busca por novas sessfes. Nesse caso, faz-se necessario o desenvolvimento
de estudos que avaliem o efeito a longo prazo da radiofrequéncia na queixa de
FV.

No que diz respeito ao treinamento dos musculos do assoalho pélvico,
pouco se sabia sobre o seu efeito nas mulheres com FV. Somente um ensaio
clinico randomizado avaliou a contracdo destes musculos associados ou néo
ao laser de Erbium, em um periodo de treinamento de oito semanas, com cinco
séries de 20 repeticbes cada, duas vezes por semana. A pressdo de contracao
dos musculos do assoalho pélvico foi graduada por um equipamento de medida
em centimetro de agua’®. O grupo que associou o treinamento dos musculos
do assoalho pélvico com o laser de Erbium apresentou contracdo muscular
superior ap0s quatro e oito semanas de tratamento, quando comparado ao
grupo que realizou somente o treinamento dos musculos do assoalho pélvico’®.
O efeito do laser de Erbium nos muasculos ndo foram comentados pelos
autores. Outro estudo discutiu o efeito do laser de Erbium no aumento da
pressdo média de contracdo dos musculos do assoalho pélvico. Os autores
informaram que o aumento da pressdo de contracdo muscular foi devido a
realizagdo do treinamento dos muasculos do assoalho pélvico que as
participantes realizaram durante as medidas de perineometria e que a partir da

coleta de dados, as participantes aprenderam como aumentar o suporte de
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seus musculos pélvicos®®. Outro estudo reportou que o efeito do laser de
Erbium ndo atinge diretamente os musculos do assoalho pélvico; portanto, ndo
se espera que a contracdo muscular melhore®®. No periodo de
desenvolvimento do projeto de pesquisa principal, encontramos um estudo que
mostrou melhora na pressao de contragdo dos musculos do assoalho pélvico
medida pela perineometria. No entanto, este estudo nao discutiu o efeito da
radiofrequéncia no mecanismo de melhora da contragdo muscular®’. A partir
desses achados e da falta de evidéncias que explicassem o efeito da
radiofrequéncia nos musculos do assoalho pélvico, optamos por fazer um
grupo isolado de radiofrequéncia e um grupo isolado de treinamento dos

musculos do assoalho pélvico.

Os nossos resultados mostraram uma melhora significativa da contracéo
dos musculos do assoalho pélvico ap6s 30 dias e seis meses do tratamento
com a radiofrequéncia. No entanto, o valor médio da contracdo dos musculos
do assoalho pélvico permaneceu em grau 2 (contracdo fraca dos musculos do
assoalho pélvico), com uma melhora clinica muito pequena, quando
comparada com a linha de base. Infelizmente néo foi possivel a utilizacdo da
perineometria nessas participantes. Mesmo assim, a nossa hipétese para
estudos futuros, € que a radiofrequéncia nao teria efeito direto sobre os
musculos do assoalho pélvico e que as mudancas observadas em nosso
ensaio clinico randomizado foi proporcionado pelos beneficios do calor na

musculatura.

Alguns estudos mostraram evidéncias do efeito dos musculos do
assoalho pélvico na funcdo sexual feminina®%. No entanto, mais estudos sdo
necessarios para comprovarem a sua importancia na FV. O que nos motivou a
estudar o efeito dos musculos do assoalho pélvico, foi o fato de ndo sabermos,
a principio, se a queixa de FV seria uma queixa restrita a um conjunto fatores
musculares e conectivos que pudessem contribuir para a percepc¢éo do sintoma

ou a vagina.

Em nosso estudo, a contracdo dos musculos do assoalho pélvico
melhorou significativamente no grupo de treinamento dos musculos do

assoalho pélvico. As participantes relataram uma melhora na sensacdo de
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“aperto” do canal vaginal e se sentiram capazes de controlar as contragdes dos
musculos do assoalho pélvico durante o intercurso sexual. Esta capacidade de
controle da contracado foi vista de forma positiva pelas participantes do estudo,

melhorando o prazer e a autoconfianca nas relagdes sexuais.

A vagina recebe inervacdo parassimpatica (S2-S4) com fungcdo de
transudacdo e inervacdo somatica (S2-S4), pelo nervo pudendo, em sua
porcdo mais distal, com funcdo contratil, com maior concentracdo de nervos na
parede anterior que na parede posteriori®. Possui trés camadas formadas pela
mucosa (camada epitelial e lamina propria), camada muscular e camada
adventicial®l, A vagina passa por alteracdes ao longo da vida da mulher, com
mudancas encontradas na composicao do epitélio, na producédo de secrecoes,
no controle do pH e na microbiota vaginal’®?. No entanto, a vagina néo
apresenta um mecanismo intrinseco esfincteriano. A zona de alta pressao
vaginal € inteiramente relacionada ao musculo puborretal, parte do musculo
levantador do anus'®. A contracdo do musculo puborretal eleva o canal anal
em direcdo ventral ou anterior e causa uma compressao no canal anal, na
vagina e na uretra contra o 0sso pubico. Isso significa que, na zona de alta
pressdo vaginal, a pressao vaginal € superior no sentido antero-posterior que
no latero-lateral'®*. Dessa forma, o hiato do levantador do anus se torna menor
na contracao e retorna a posicao de repouso no relaxamento. Por receberem a
inervacao do nervo pudendo, o blogueio desse nervo pode causar 0 aumento
das dimensfes do hiato do levantador do &anus e a reducdo da presséo
vaginall®®, Assim, as hip6teses relacionadas ao micro e macro-traumas do
levantador do anus, apresentada por Delancey!® e Dietz et al.”?%, comecaram
a fazer sentido no nosso entendimento a respeito da fisiopatologia da FV. Em
um modelo computadorizado, o parto vaginal impde uma taxa de estiramento
do levantador do anus de até 3,3 vezes o seu tamanho e o nervo pudendo
sofre tensbes de até 33%!%. Mais tarde, um estudo com ultrassonografia
3D/4D encontrou que a area hiatal do levantador do anus parece ser a medida
de distensibilidade mais preditiva de sintomas da FV46. E por fim, mulheres com
lesBes severas do levantador do anus, que foram submetidas ao treinamento
dos musculos do assoalho pélvico tiveram 45% menos chance de

desenvolverem sintomas de FV197,
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Mas como compreender este sintoma em mulheres submetidas ao parto

cesariana e, em um cenario ainda mais complexo — nas mulheres nuliparas?

O potencial efeito protetor da cesariana para o assoalho pélvico é
controverso e continua em debate. Uma revisdo de revisbes sistematicas
encontrou que a cesariana foi associada a um risco reduzido para incontinéncia
urinaria e prolapso genitalt®®. No entanto, outro estudo mostrou que, mesmo
com um baixo risco para disfuncdes do assoalho pélvico na cesariana, as
mudanc¢as no hiato genital podem ocorrer, independentemente do modo de
parto!®®. Somado a estes fatores, tentamos compreender a variacdo de
crescimento e desenvolvimento humano em relacdo ao assoalho pélvico.
Encontramos que o assolho pélvico cresce e se desenvolve durante a infancia,
atingindo a sua capacidade maxima de reserva funcional no inicio da vida
adultal®®110 A partir dai, com o passar dos anos, ocorre um declinio normal da
reserva funcional influenciada por fatores como cédigo genético, nutricdo e
guestdes ambientais, além do grau de estresse imposto pelo estilo de vida ao
assoalho pélvicol®1° Apesar de um pequeno nimero de participantes, o
nosso estudo identificou a queixa de frouxiddo vaginal em nuliparas e em
participantes submetidas a cesariana. Ha necessidade de mais estudos para
nos auxiliar na compreensdo do mecanismo da frouxiddo vaginal nesta

populacao.

Chegando ao final de nossa trajetoria de estudo da frouxiddo vaginal,
surgiu a oportunidade de um doutorado sanduiche, financiado pela Fundacéo
de Amparo a Pesquisa do Estado de S&o Paulo — FAPESP, e em parceria com
o Imperial College London, Londres, Reino Unido.

Apos o desenvolvimento de um projeto de pesquisa sob a supervisao
dos Professores Luiz Gustavo Oliveira Brito e Rufus Cartwright, as atividades
de pesquisa foram iniciadas no Chelsea and Westminster Hospital, no
departamento de uroginecologia, em julho de 2022 e se estendendo até
dezembro do mesmo ano. O Chelsea and Westminster Hospital NHS
Foundation Trust é uma das fundac¢des hospitalares mais bem classificadas e
com melhor desempenho no Reino Unido. O hospital conta com mais de 6.000

funcionérios, com 12 clinicas comunitarias no noroeste de Londres e oferece
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atendimento a uma comunidade de mais de 1,5 milhdo de pessoas. Além
disso, é o segundo maior servico de maternidade da Inglaterra, realizando o
parto de mais de 11.000 bebés todos os anos. A clinica de uroginecologia
recebe, todos os dias, um grande contingente de mulheres, das mais variadas
culturas e etnias. Nesse cenério foi possivel recrutar e avaliar 300 participantes
para 0 nosso estudo, além de participar de reuniGes multidisciplinares,
treinamentos voltados para o manejo de homens-trans, acompanhar o0s
atendimentos médico-uroginecoldgicos, fisioterapéuticos e de enfermagem. O
acompanhamento de cirurgias ambulatoriais, laparoscépicas e robdticas, em
uma estrutura de tecnologia avancada também foi possibilitada sob a
supervisao do Dr. Cartwright. Dentre as cirurgias citadas, destaco o
procedimento de reversdo de sequelas de mutilagcdo genital feminina, que
nunca havia acompanhado. Curiosamente, a etnia ndo foi associada a
frouxiddo vaginal e a disfuncdo sexual em nossa populacdo. Os diferentes
grupos étnicos e as suas relagbes com a funcao sexual feminina ainda sao
pouco explorados na literatura cientifica. O nosso estudo foi o primeiro a avaliar
a frouxiddo vaginal nas diferentes etnias atendidas pelo departamento de

Uroginecologia do Chelsea and Westminster Hospital.

Durante o periodo de doutorado, tive também a oportunidade de
participar do Programa de Estadgio Docente (PED) no ambulatério de
Uroginecologia do CAISM, onde desenvolvi atividades de ensino
supervisionada para alunos de medicina do quinto ano, principalmente, no
manejo conservador do prolapso genital; de ministrar a aula intitulada
Physiotherapy and Obstetric Anal Sphincter Injuries no 6° Congresso
Internacional da Associacdo Latino-americana de Assoalho Pélvico - ALAP; de
ministrar trés aulas intituladas “Estratégia de busca, Introduc¢ao e Justificativa”
na disciplina TG583 - Metodologia de Pesquisa em Reprodu¢cdo Humana | do
curso de Mestrado do Programa de Pdés-Graduagdo em Tocoginecologia da
UNICAMP; de ministrar cinco aulas no curso de Especializacdo em Fisioterapia
aplicada a Saude da Mulher, com os temas “O sistema de quantificagdo do
Prolapso de Orgdo Pélvico — POP-Q”, “Frouxiddo Vaginal” e “Revisdo
Sistematica”; de revisar artigos cientificos em trés jornais: BioMed Central

(BMC), International Urogynecology Journal (IUJ), e Brazilian Journal of
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Physical Therapy (BJPT); de participar como uma das redatoras do Journal
Club do International Urogynecology Journal (IUJ); de co-supervisionar o0s
projetos de pesquisa de trés alunos do curso de medicina do Imperial College
London; de receber dois prémios de segundo melhor estudo no 60° Congresso
Brasileiro de Ginecologia e Obstetricia, 2022 e no 27° Congresso Paulista de
Obstetricia e Ginecologia, 2022; e de publicar outros sete artigos como primeira
autora e 12 artigos como co-autora, além dos artigos que se encontram na

presente tese.
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6. CONCLUSAO

6.1. Objetivo 1. Revisar sistematicamente as evidéncias contemporaneas da
eficacia e da seguranca das intervencgdes para a FV.

A radiofrequéncia e o laser apresentaram beneficios na funcdo sexual
medida pelo escore total do FSFI em oito estudos observacionais. Estes
beneficios ndo foram observados em trés ensaios clinicos randomizados que
utilizaram o mesmo instrumento. Tanto o laser quanto a radiofrequéncia
tiveram um efeito benéfico na melhora da contracdo dos musculos do assoalho

pélvico em ensaios clinicos randomizados.

6.2. Objetivo 2. Realizar a adaptacdo transcultural, traducdo e validacdo da
Female Sexual Distress Scale-Revised (FSDS-R) em portugués do Brasil para

mulheres com FV.

O Female Sexual Distress Scale — Revised na versdo traduzida e
adaptada para a lingua portuguesa brasileira apresentou consisténcia interna
satisfatoria para o ICIQ-Vaginal Symptoms e Female Sexual Function Index. O
Female Sexual Distress Scale — Revised pode ser uma ferramenta auxiliar na
identificagdo da angustia sexual das mulheres com FV e contribuir para o

cuidado de mulheres brasileiras com outras queixas sexuais.

6.3. Objetivo 3. Determinar se a espessura da parede vaginal medida por
ultrassom pode diferir de acordo com as técnicas abdominal ou vaginal e
avaliar se as variaveis clinicas estdo associadas as medidas vaginais de

mulheres com FV.

Uma correlacao significativa foi encontrada entre a espessura da parede
vaginal e a duragéo das queixas de FV, a contragdo dos musculos do assoalho
pélvico e os pontos anatdémicos do POP-Q. Ambas as técnicas de medida da

espessura da parede vaginal parecem ser uma abordagem promissora na



303

compreensao da fisiopatologia da FV e podem ser facilmente incorporadas a

rotina de atendimento de mulheres com esse sintoma.

6.4. Objetivo 4. Compreender os significados que as mulheres atribuem a
sensacao de FV e seu impacto na percepcdo de si mesmas, na relacao afetiva

intima e na sexualidade.

Os relatos mostram que a sensacdo de FV impacta negativamente as
relacdes intra e interpessoais das entrevistadas. A melhora nos sintomas de FV
foi vista como uma via de recuperar a feminidade das participantes. Este
estudo precursor pode contribuir para o desenvolvimento de estratégias para a
compreensao da fisiopatologia da FV.

6.5. Objetivo 5. Investigar os fatores associados a FV e a disfuncédo sexual e
suas relacbes com as desordens do assoalho pélvico em uma populagcéo

feminina multiétnica.

Mulheres na menopausa, multiparas e em estagios iniciais de prolapso
genital foram associadas a uma chance aumentada de apresentarem FV. Além
desses fatores, a primiparidade, a laceracdo perineal, e os tipos de parto
também foram associados a FV. Os sintomas vaginais, a qualidade de vida
sexual e a angustia sexual foram significativamente piores em mulheres com
FV quando comparadas com mulheres sem queixa de FV. Curiosamente,
diferencas ndo foram encontradas entre 0os quatro grupos étnicos identificados
no estudo.

6.6. Objetivo 6. Comparar o efeito da RF e do TMAP no tratamento de

mulheres com FV.

6.6.1. Objetivo 6.1.Apresentar o protocolo do ensaio clinico randomizado

que compara o efeito de RF e TMAP em mulheres com sintomas de FV.
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O protocolo de estudo foi capaz de apresentar as etapas do ensaio
clinico randomizado de forma detalhada para garantir a sua
reprodutibilidade. Tanto a radiofrequéncia quanto o TMAP podem
auxiliar na abordagem inicial da FV com beneficios nos sintomas

sexuais, vaginais e urinarios.

6.6.2. Objetivo 6.2. Colaborar com a compreensédo da avaliacado objetiva
de mulheres com FV comparando a espessura da parede vaginal
medido pela ultrassonografia 2D transabdominal e transvaginal, e a
morfometria e a funcdo dos musculos do assoalho pélvico medidas por
ultrassom translabial quadridimensional nos grupos de RF e TMAP apos

30 dias e 6 meses de acompanhamento.

A andlise secundaria foi capaz de auxiliar na avaliacdo objetiva de
mulheres com FV. As medidas da espessura parede vaginal pelos USTA
e USTV apresentaram uma correlacdo fraca com instrumentos clinicos.
Mulheres com ballooning no 4D-USTL apresentaram pontuacao
significativamente pior na fungao sexual e sintomas vaginais; e maiores

medicdes de TVL, Ba e Bp.
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8.ANEXOS

8.1. Formulario de Coleta de Dados do Ensaio Clinico

Randomizado

Numero da Participante:

PESQUISA FROUXIDAO VAGINAL — UNICAMP o

Nome:
{ 0 scu nome serd substituido por um niimero no registro da pesquisa)

Data (hoje): __ / / Data Nasc: / /

Telefones: () ()

Estado Civil: ( )Solteira ( ) Casada ( ) Divorciada ( ) Vilva
Corda Pele: ( )Branca  ( ) Negna ( ) Parda
Escolaridade: () Nio Alfabetizada ( ) Ens. Fundamental () Ens. Médio
( ) Ens. Supenior o completo  © incompleto
Peso: Altura: Faz atividade fisica: ( ) sim () ndo

Dor para urinar: ( )sim ( )ndo  Levanta a noite para urinar: ( )sim () ndo
Absorvente p/urina: ( )ndo ( )sim Quantos p/dia:

Quantas vezes vai a0 banheiro por dia (para urinar):

Sente que a bexiga niio esvazia totalmente: () ndo ( )sim

Faz esforgo para comegar a urinar: () ndo ( )sim

Ao terminar de urinar permanece gotejando por um tempo: () nio ( )sim
Tem dificuldade de comegar a urinar: () nio ( )sim

Perde urina na relaciio sexual: ( ) ndo ( )sim

Se sim: () no orgasmo (prazer) ( )napenctragio () ambos

Infecgiio Urindria: () nunca ( )sim Ultimo Episodio:

Data da Ultima Menstruagio: /[ () Menopausa

N* Gestagdes: N" Partos: N* Abortos:
N* Partos Normais (vaginal): ( ) Forceps N* Cesarianas:
Peso dos Bebés:

Fez cirurgia no Perineo: ( )ndo () sim Quando?
Sente peso na Vagina: ( )ndo  ( )sim

Vida sexual ativa: ( )ndo ( )sim

Tenho ( ) parceiro () parceira ( )ambos

Tipos de Relagiio: ( ) vaginal ( )anal ( ) vagmal c anal
Queixa de Frouxidfio: ( ) minha queixa () queixa do mando () ambos
Ha quanto tempo vocé sente sua vagma frouxa: o i
Como vocé percebe  sua  vagina  frouxa (descreva com  suas  palavras):

Habitos Intestinais: ( )regular ( )pnsdodecventre  dias
Perde Gases sem controle: () ndo ( )sim
Perde Fezes sem controle: () ndo ( )sim



Mdmero da Participante:

Doencas Prévias: () Hipertensdo () Diabetes Outras:
Cirurgias:
Medicamentos:

Tabagismo: { )nic ( )sim Etilismo: { )nio ( )sim

1) INDICE DE FUNCAO SEXUAL FEMININA
PARA CADA ITEM, MARQUE COM X APENAS UMA RESPOSTA

O desejo ou interesse sexual € um sentimento que abrange a vontade de ter uma
experiéncia sexual, a receptividade as iniciativas sexuais do parceiro, e pensamentos ou
fantasias sobre o ato sexual.

1. Durante as Gltimas 4 semanas, com que frequéncia vocé sentiu desejo ou interesse sexual?
( 5 ) Sempre ou quase sempre
( 4 ) Muitas vezes (mais da metade do tempo)
{( 3) As vezes (aproximadamente a metade do tempo)
i 2) Poucas vezes (menos do que a metade do tempo)
{ 1) Nunca ou quase nunca

2. Durante as (ltimas 4 semanas, como vocé classificaria seu nivel {grau) de desejo ou interesse
sexual?
( 3 ) Muito alto
(4) Alw
{ 3) Moderado
( 2) Baixo
( 1) Muito baixo ou nenhum

A excitagfio sexual ¢ uma sensagiio com aspectos fisicos ¢ mentais. Pode aparecer uma sensacio
de calor ou de vibragio na genitalia, lubrificaciio (umidade), ou contragdes musculares.

3. Durante as 0liimas 4 semanas, com gue frequéncia voeé se sentiu excitada durante o ato ou
atividade sexual?
( 0) Sem atvidade sexual
( 5) Sempre ou quase sempre
{ 4 ) Muitas vezes (mais da metade do tempo)
i 3 ) Algumas vezes ( metade das vezes)
{ 2 ) Poucas vezes (menos da metade do tempo)
( 1) Nunca ou quase nunca

4. Durante as Gltimas 4 semanas, como vocé classificaria seu nivel (grau) de excitagio sexual
durante a atividade sexual?
( 0)Sem atvidade sexual
{5 Muito alto
( 4) Alo
{ 3) Moderado
( 2) Baixo
( 1) Muito baixo ou nenhum
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Nimero da Participante:

5. Durante as altimas 4 semanas, qual foi seu grau de confianga sobre sentir-se excitada duranie
a atividade sexual?
( 0) Sem atividade sexual
( 5) Altissima confianca
( 4 ) Alta confianga
( 3) Moderada confianga
( 2 ) Baixa confianca
( 1) Baixissima ou nenhuma confianga

6. Durante as iltimas 4 semanas, com que frequéneia vocé ficou satisfeita com seu nivel (grau)
de excitaclio durante a atividade sexual?
( 0) Sem atividade sexual
( 5) Sempre ou quase sempre
( 4 ) Muitas vezes (mais da metade do tempo)
( 3) Algumas vezes (aproximadamente a metade do tempo)
( 2 ) Poucas vezes (menos da metade do tempo)
( 1) Nunca ou quase nunca

7. Durante as Gltimas 4 semanas, com que frequéncia vocé ficou lubrificada ("molhada™)
durante a atividade sexual?
( 0) Sem atividade sexual
( 3) Sempre ou guase sempre
(4 ) Muitas vezes (mais da metade do tempo)
( 3) Algumas vezes (aproximadamente a metade do tempo)
( 2) Poucas vezes (menos da metade do tempo)
( 1) Nunca ou quase nunca

& Durante as Oliimas 4 semanas, qual foi o grau de dificuldade para ficar lubrificada
("molhada") durante a atividade sexual?
( 0) Sem atividade sexual
( 1) Extremamente dificil ou impossivel
( 2) Muito difieil
( 3) Dificil
( 4) Pouco dificil
( 5) Mada dificil

9. Durante as tltimas 4 semanas, com que frequéncia vocd manteve sua lubrificagio até o final
da atividade sexual?
( 0) Sem atividade sexual
( 5) Sempre ou guase sempre
( 4 ) Muitas vezes (mais da metade do tempo)
( 3) Algumas vezes (aproximadamente a metade do tempo)
( 2) Poucas vezes (menos da metade do tempo)
( 1) Nunca ou quase nunca

10. Durante as ultimas 4 semanas, qual foi o grau de dificuldade para manter sua lubrificagio até
terminar a atividade sexual?
( 0) Sem atividade sexual
( 1) Extremamente dificil ou impossivel
( 2) Muito difieil
( 3) Daficil
( 4 ) Pouco Dificil
( 5) Nada Dificil
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Mimero da Participante:

11. Duranie as Gliimas 4 semanas, na atividade sexual ou quando sexualmentie estimulada, com
que frequéncia voed atingiu o orgasmo (climax)?
( 0) Sem atividade sexual
( 5) Sempre ou quase sempre
{ 4 ) Muitas vezes (mais da metade do tempo)
( 3) Algumas vezes (aproximadamente a metade do tempo)
{ 2 ) Poucas vezes (menos da metade do tempo)
{ 1) Nunca ou quase nunca

12. Durante as (ltimas 4 semanas, na atividade sexual ou quando sexualmente estimulada, qual
fol o grau de dificuldade para atingir o orgasmo (climax)?
{ 0) Sem atividade sexual
{ 1) Extremamente dificil ou impossivel
{2 ) Muito dificil
(3 ) Duficil
{ 4 ) Pouco Dificil
{ 5 ) Nada Dificil

13. Durante as Gltimas 4 semanas, qual foi o grau de satisfagio com sua habilidade de chegar ao
orgasmo (climax) durante a atividade sexual?
( 0 Sem atvidade sexual
( 5 ) Muito satisfeita
( 4 ) Moderadamente satisfeita
( 3) Indiferente
( 2 ) Moderadamente insatisfeita
(1) Muito insatisfeita

14, Durante as Olumas 4 semanas, qual foi o gran de satisfagio com a guantidade de
envolvimento emocional entre vocé e seu parceiro durante a atividade sexual?
( 0) Sem atividade sexual
(3 ) Muito satisfeita
i 4 ) Moderadamente satnsfeita
( 3) Indiferente
( 2 ) Moderadamente insatisfeita
( 1) Muito insatisfeita

15. Durante as Gltimas 4 semanas, qual fol o grau de satisfaclio na relacio sexual com seu
parceiro?
(3 ) Muito satisfeita
i 4 ) Moderadamente satnsfeita
( 3) Indiferente
( 2 ) Moderadamente insatisfeita
( 1) Muito insatisfeita

16. Durante as Gltimas 4 semanas, de forma geral, qual fo1 o grau de satsfagio com sua vida
sexual?
( 5) Muito sausfeita
( 4 ) Moderadamente satisfeita
( 3) Indiferente
( 2 ) Moderadamente insatisfeita
( 1) Muito insatisfeita



Mumero da Participante:

17. Durante as dltimas 4 semanas, com que frequéncia vocé sentiu desconforto ou dor durante a
penetragio vaginal?
i 0) Ndo houve tentativa de penetracio
( 1) Sempre ou quase sempre
( 2) Muitas vezes (mais da metade do tempo)
( 3) Algumas vezes (aproximadamente a metade do tempo)
i 4) Poucas vezes (menos da metade do tempo)
( 5) Munca ou quase nunca

18. Durante as ltimas 4 semanas, com que frequéncia vocé sentiu desconforto ou dor apds a
penetragio vaginal?
{ 0) Nio houve tentativa de penetragiio
( 1) Sempre ou quase sempre
{ 2) Muitas vezes (mais da metade do tempo)
( 3) Algumas vezes (aproximadamente a metade do tempo)
( 4) Poucas vezes (menos da metade do tempo)
( 5) Munca ou quase nunca

19. Durante as Oltimas 4 semanas, como vooé classificana seu grau (nivel) de desconforto ou dor
durante ou apds a penetragio vaginal?
i 0) Ndo houve tentativa de penetracio
(1) Altissimo
( 2) Al
( 3 ) Moderado
( 4) Baixo

( 3 ) Baixissimo ou nenhum

2) ESCALA DE DOR NA RELACAO SEXUAL

Sobre dor na relagiio sexual

MNio possuo relagio sexual Nio
Auséncia de dor na relagio sexual 0
Dor leve, que nio obriga a interromper a relagio sexual 1
Dor moderada, que dificulta, mas nio obriga a interromper a relagio sexual 2
Dor intensa, que obriga a interromper a relagio sexual 3

QUESTIONARIO DE SINTOMAS VAGINAIS

1. Yocé percebe uma dor em pressiio ou peso no seu abdémen inferior (pé da barriga)?

Nunca

Ocasionalmente

As VEReS

MNa maidor parte do tempo

| b ) ==

O tempo todo

O quanto 1ss0 incomoda vocé? Circule um nldimero de 0 {nio incomoda) a 10 (incomoda muito).

0 1 2 3 4 5 6 7 8 9 10
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Nimero da Participante:

2. Vocé percebe que sua vagina estd dolorida?

Nunca 0

Ocasionalmente

A veres

MNa maior parte do tempo

B | ek ] Pd | =

O tempo todo

O guanto 1550 incomoda voeé? Circule um nimero de () (ndo incomoda) a 10 (incomoda muito).

o 1 2 3 A 5 6 7 B ] 10

3. Vocé sente que tem uma redugfio de sensibilidade ou amortecimento na sua vagina ou
em volta dela?

De jetto nenhum

Um pouco
Moderadamente

Muito

L | B | = | i

O quanio isso incomoda vocé? Circule um nimero de 0 (ndo incomoda) a 10 (incomoda muito).

0 1 2 3 4 5 6 7 B 9 10

4. Vocé sente sua vagina muito frouxa ou larga?

De jetto nenhum

Um pouco
Moderadamente

Muito

L) e ) ]

O guanto 1550 incomoda voeé? Circule um nimero de () (ndo incomoeda) a 10 (incomoda muito).

0 1 2 3 4 5 6 7 B 9 10

5. Vocé percebe um “carogo™ ou uma “bola™ descendo na sua vagina?

Nuneca 0
Ocasionalmente

As verzes

MNa maior parte do tempo

A | Lad ] B3] =

O tempo todo

O quanto 1ss0 incomoda vocéd? Cireule wm nimero de () (nio incomoda) a 10 (incomoda muito).

0 1 2 3 4 5 i 7 8 9 10
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6. Vocé percebe um “caroco™ ou uma “bola™ saindo de sua vagina de forma que vocé possa
senti-la o vé-la fora dela?

Nunca 0

Ocasionalmente

As verzes

Na maior parte do tempo

| k| b | =

O tempo todo

O guanto 1ss0 incomoda vocé? Circule um nimero de 0 (ndo incomoda) a 10 (incomoda muito).

0 1 2 3 4 5 6 7 ] 9 10

7. Vocé sente que sua vagina é muito seca?

Nunca 0

Ocasionalmente

As verzes

Ma maior parte do tempo

| ted | b ] =

O tempo todo

O quanio isso incomoda vocé? Circule um nimero de 0 (ndo incomoda) a 10 {(incomoda muito).

0 1 2 3 4 5 6 7 8 9 10

8. Vocé tem que colocar o dedo na sua vagina para ajudar a evacuar (fazer cocd)?

Nunca 0

Ocastonalmente

Al veres

Ma maior parte do tempo
O tempo todo

|tk | B | =

O gquanto 1ss0 incomoda vocé? Circule um nimero de 0 (nio incomoda) a 10 (incomoda muito).

0 1 2 3 4 5 6 7 8 9 10

9. Vocé sente que sua vagina ¢ muito apertada?

Nunca 0

Ocasionalmente

A veres

Ma mator parte do tempo

s | L] b ] =

O tempo todo

O quanto 1sso incomoda vocé? Circule um nimero de 00 (nio incomoda) a 10 (incomoda muito).

0 1 2 3 4 5 6 7 8 9 10
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MNumero da Participante:

10) Atualmente vocé tem vida sexual?
0- Sim

1- Nao, por causa dos meus sintomas vaginais

2- Nao, por outros motivos

11) O seu problema de vagina interfere na sua vida sexual?

D jeito nenhum

Um pouco

Moderadamente
Muito

L | B ] v |

O quanto 1ss0 incomoda voeéd? Circule um niimero de 0 (nfo incomoda) a 10 (incomoda muito).

0 1 2 3 4 5 i 7 8 9 10

12) Vocé sente que o seu relacionamento é afetado pelos sintomas vaginais?

D jeito nenhum

Um pouco

Moderadamente
Muito

Lad | Bd ] e | =

O guanto 1s50 incomoda vocé? Circule um niimero de 0 (nfo incomoda) a 10 (incomoda muito).

0 1 2 3 4 5 i 7 B 9 10

13) O quanto vocé acha gue sua vida sexual tem sido prejudicada pelos seus

sintomas vaginais?

Cireule um nimero de 0 (ndo incomoda) a 10 (incomoda muita).

0 1 2 3 4 5 i 7 8 9 10

14) Em geral, quanto os seus sintomas vaginais interferem em sua vida diaria?

Circule um nimero de 0 (ndo incomoda) a 10 {incomoda muito).

0 1 2 3 4 5 i 7 B 9 10
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ESCALA DE AFLICAO SEXUAL
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A Escala de Aflicio Sexual Feminina — Revisada & um questionario para medir a sua

afli¢do sexual. Marque com X a resposta que corresponda o que vocé sente.

Quio frequentemente vocé se sentiu:

1. Angustiada com sua vida sexual

{0)nunca {1 )raramente {2 ) ocasionalmente
2. Infeliz com o seu relacionamento sexual
{(0)nunca ( 1)raramente (2 )ocasionalmente
3. Culpada por dificuldades sexuais

{(0)nunca ( 1)raramente (2 )ocasionalmente
4. Frustrada por seus problemas sexuais
{(0)nunca ( 1)raramente (2 )ocasionalmente
5. Estressada sobre sexo

{(0)nunca ( 1)raramente (2 )ocasionalmente
6. Inferior por causa de problemas sexuais
{(0)nunca ( 1)raramente (2 )ocasionalmente
7. Preocupada com sexo

{(0)nunca ( 1)raramente (2 )ocasionalmente
8. Sexualmente inadequada

{(0)nunca ( 1)raramente (2 )ocasionalmente
9. Lamenta sua sexualidade

{(0)nunca ( 1)raramente (2 )ocasionalmente
10. Envergonhada com problemas sexuais

{0)nunca ( 1)raramente (2 )ocasionalmente

( 3 ) frequentemente

( 3 ) frequentemente

( 3 ) frequentemente

( 3 ) frequentemente

( 3 ) frequentemente

( 3 ) frequentemente

( 3 ) frequentemente

( 3 ) frequentemente

( 3 ) frequentemente

( 3 ) frequentemente

(4 ) sempre

( 4) sempre

( 4) sempre

( 4) sempre

( 4) sempre

( 4) sempre

( 4) sempre

( 4) sempre

( 4) sempre

(4 ) sempre



Mumero da Participante:

11. Insatisfeita com a sua vida sexual

{(0)nunca (1)raramente (2 )ocasionalmente ( 3 ) frequentemente ( 4 ) sempre

12. Irritada com a sua vida sexual

{0)nunca (1)raramente (2 )ocasionalmente ( 3) frequentemente [ 4 ) sempre

13. Incomodada com baixo desejo sexual

{0)nunca (1)raramente (2 )ocasionalmente ( 3) frequentemente [ 4 ) sempre

PERDA URINARIA

* Frequéncia da perda urindria:

Nunca )
Uma vez por semana ou menos !
Duas ou trés vezes por semana 2
Uma vez ao dia 3
Diversas vezes ao dia 4
O tempo todo 5
Quantidade de urina perdida:

Menhuma 0
Uma pequena quantidade 2
Uma moderada quantidade 4
Uma grande quantidade (i

Em geral, quanto que perder urina interfere em sua vida diaria? Circule um nimero de 0 (ndo

incomoda) a 10 (incomoda muite).

o 1 2 3 A 5 6 7 8 o

*  (uando vocé perde urina?

10

MNunca

Perco antes de chegar ao banheiro

Perco quando tusso ou espirro

Perco quando estou dormindo

Perco quando estou fazendo atividades fisicas

Perco quando terminet de urinar ¢ estou me vestindo

Perco sem razio Gbvia

Perco o tempo todo

| S| | s | e | | =
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Namero da Participante:
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PESQUISA FROUXIDAO VAGINAL 6
AVALIACAO PESQUISADOR
LECAN =

{ JPRIMEIRA AVALIACAO

NOME:

{ JPRIMEIRO FOLLOW-UP ( ) SEGUNDO FOLLOW-UP

DATA: [/

1- CLASSIFICACAO FUNCIONAL DO AP (OXFORD):

0- sem fungio perineal objetiva

3- contragAo de intensidade regular e elevagio cranial da parede
vaginal

1- eshoco de contracio muscular

4- contragio de intensidade boa e elevagdo cranial da parede
vaginal

2- contragio de intensidade fraca

5- contragio de intensidade Gtima e elevago cranial da parede
vaginal

2- HIPERMOBILIDADE URETRAL:  ( )NAO ( )SIM

3- AVALIACAO DO PROLAPSO:

ESTADIO:  ANTERIOR  APICAL  POSTERIOR
GH (cm) Aa (+3-3) Ba (+3 -3)
PB (cm) Ap(+3-3) Bp(+3-3)
C {cm) D (cm) TVL {cm)
0- ndo ha prolapso I- o ponto mais distal do prolapso & maior que | cm acima do himen

I1- o ponto mais distal do prolapso estd entre -1 a +1 do himen
I- o ponto mais distal do prolapso esta além de 1 em do himen

IV- eversio completa

4- MEDIDAS GH, PB E RIDGE

Gh:

cm

cm

cm

5 - ESPESSURA VAGINAL - ULTRASSONOGRAFIA

TRANSABDOMINAL:
a) Terco proximal: mm
b) Tergo médio: mm

¢) Terco distal: mm

TRANSVAGINAL:
a) Terco proximal: _mm
b) Terco médio:  mm
¢) Tergo distal: mm
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| Orientagies para as Contragbes

MANTER
CONTRACAD 5

CONTRAIR

WYXVTIN

WYXV

REPORISO REPOLSD REPOLISO

_ Aquecimento - realizar sempre antes de cada programa semanal _

1- Inspire e depois contraia a musculatura do assoalho pélvico
expirando.

2- Inspire e depois contraia a musculatura expirando
+ encostar o abdome na coluna.

LE fis 65 [ fs LE

5-8 semana: 8 s/ 6 rep.
9-12 semana: 10 s/ 6 rep.

[ Anotacdes

Em caso de diividas sobre o treinamento dos
musculos do assoalho pélvico, entre em contato:

Celular/WhatsApp:

-
!

6

7113
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| Relaxamento — realizar sempre apos cada programa semanal

I- Movendo a pelve

3-Ine do a Pelve
I- Anteversio ¢
em forma de 8. bhaixo,

para cima e para
Retmowversio da Pelve,

| MARQUE AQUI A REALIZACAO DOS SEUS EXERCICIOS

SAB

SN stc [ TER

SEMANA 1

SEMANA 2

SEMANA 3

SEMANA 4

SEMANA 3

SEMANA 6

SEMANA T

SEMANA B

SEMANA 9

SEMANA 10

SEMANATI

SEMANA 12

[ SEMANA 1A 4

1-Inspire , contraia a musculatura e realize 1 tosse. 3 repetiches

B\

2-Inspire e depois contraia a musculatura expirando. 2 repetigdes.

[iF] ] ] s [i¥] s
w 1 2

3-Inspire e depois contraia em 3 etapas expirando. 2 repeticies.

h

2 repetigdes
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[ SEMANASAS

1- Inspire, contraia a musculatura e realize 2 tosses. 3 repeticdes

LN

2- Inspire e depois contraia a musculatura expirando. 2 repeti¢des.

3- Inspire e depois contraia em 3 etapas expirando. Relaxe em 3
etapas. 2 repeticoes.

4- Inspire e depois contraia a musculatura expirando. 2 repeti¢oes.

4 repeti¢des com cada perna

5- Inspire e depois contraia expirando e fazendo a postura. 2
repeticoes.

[ SEMANA 9 A 12

1- Inspire , contraia a musculatura e realize 3 tosses. 3 repeti¢des

LN

2- Inspire e depois contraia a musculatura expirando. 2 repeti¢des.

h._nu&mmﬂmw

3- Inspire e depois contraia em 3 etapas expirando. Relaxe em 3
etapas. 2 repeticoes.

4- Inspire e depois contraia a musculatura expirando. 2 repeti¢des.

5 repetigoes com cada perna

104 10y i0s 10y 0s 10s

5- Inspire e depois contraia expirando e fazendo a postura. 2
repetigdes.

0 10 105 10 105 10s 10s 0s  10x 0%
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8.2. Termo de Consentimento Livre e Esclarecido

Efeito da radiofrequéncia microablativa fracionada e do treinamento dos misculos
do assoalho pélvico no tratamento de mulheres com queixa de frouxidio vaginal:
ensaio clinico randomizado

Glaucia Miranda Varella Pereira; Cassia Raquel Teatin Juliato; Lucia Alves da Silva Lara; Luiz Gustavo
Oliveira Brito:

Niumero do CAAE:12919119.9.0000.5404

A senhora esta sendo convidada a participar de uma pesquisa. Este documento,
chamado Termo de Consentimento Livre e Esclarecido, visa assegurar seus direitos
como participante da pesquisa e ¢ elaborado em duas vias, assinadas e rubricadas pelo
pesquisador e pelo participante/responsavel legal, sendo que uma via devera ficar com a
senhora e outra com o pesquisador.

Por favor, leia com atengdo e calma, aproveitando para esclarecer suas davidas.
Se houver perguntas antes ou mesmo depois de assina-lo, vocé podera esclarecé-las com
o pesquisador. Se preferir, pode levar este Termo para casa e consultar seus familiares
ou outras pessoas antes de decidir participar. Nio havera nenhum tipo de penalizagio ou
prejuizo se vocé ndo aceitar participar ou retirar sua autorizagdo em qualquer momento.
Caso retire sua autorizagdo ou ndo queira participar a senhora sera encaminhada para o
tratamento convencional presente no servigo.

Justificativa e objetivos:

A senhora esta sendo convidada a participar de um estudo que procura avaliar
dois tipos de tratamento para sua queixa de frouxidio vaginal. Uma opgiio de tratamento
sera a fisioterapia, através do treinamento muscular do assoalho pélvico, cujo beneficio
¢ fortalecer os musculos da regido da vagina. O outro tipo de tratamento ¢ chamado de
radiofrequéncia — ¢ um aparelho que sera colocado na regifio da vagina, cujo objetivo &
melhorar a elasticidade vaginal. Para isso, a senhora sera sorteada para um grupo de
tratamento € permanecera nesse grupo até o final da proposta de tratamento. Nao
sabemos qual desses tratamentos ¢ melhor para tratar a sua queixa, por isso estamos
realizando este trabalho.

Procedimentos:
Participando do estudo a senhora sera convidada a:

- responder algumas perguntas gerais como sua idade, peso, nimero de partos,
etc.

Pagina | de 4

Rubrica do (a) Pesquisador(a) Rubrica da Participante
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-responder questionarios sobre perda de urina, prolapsos vaginais, sintomas na
vagina e atividade e satisfagdo sexual, que demorardo em meédia 15 minutos no total.

-ser submetida a exames fisicos para avaliagio dos musculos que dio suporte a
vagina (via vaginal — toque vaginal e probe vaginal), exame para avaliar o prolapso
vaginal (via vaginal com régua graduada) e ultrassom sobre o perineo (sem introduzir
na vagina). Os exames fisicos demorardo em media 30 - 40 minutos.

Os questionarios e todos os parimetros serdo realizados antes do tratamento e 30
dias e 6 meses apos o término do tratamento. Um sorteio definira qual tratamento a
senhora fara: radiofrequéncia isolada ou fisioterapia isolada. A senhora nido podera
escolher qual tratamento vai realizar. Se for realizado procedimento de radiofrequéncia,
serdo 3 aplicagbes mensais, indolores e intravaginais. Se for a fisioterapia, serio
realizadas sessdes individuais 1 vez por semana por 12 semanas. A senhora realizara
também o tratamento em casa e recebera as orientagdes para executa-lo.

Desconfortos e riscos:

A senhora podera se sentir desconfortavel em responder as perguntas e em ser
examinada ginecologicamente. Nao ¢ esperado nenhum incomodo durante ou apos a
realizagiio da fisioterapia. A radiofrequéncia ¢ um procedimento indolor, mas pode
ocasionar desconforto leve em algumas pacientes durante sua aplicagio. A
radiofrequéncia ndao possui efeito colateral como secregiio, sangramento, dor cronica,
infeccdo ou cdncer. A senhora nio devera ter relagbes sexuais 3 dias antes da
radiofrequéncia, assim como ndo usar pomadas ou cremes intravaginais. Apos cada
sessdo da radiofrequéncia a senhora nio podera ter relagoes sexuais por 10 dias.

Beneficios:

A senhora tera como beneficio o acesso a um tratamento especializado para a
frouxiddo vaginal, com radiofrequéncia ou fisioterapia, e em contrapartida contribuira
para um melhor entendimento a respeito dos tratamentos para a frouxidao vaginal. Caso
os resultados da pesquisa mostrem que um grupo ¢ melhor que o outro para o
tratamento, caso a senhora esteja no grupo que nao mostrou esse beneficio, a senhora
tera o direito de tratar no grupo contrario apos o término da pesquisa, se a senhora assim
desejar.

Acompanhamento e assisténcia:

Caso haja qualquer problema que nio possibilite sua participacdo no estudo, a
senhora sera encaminhada para o ambulatorio de ginecologia cirtrgica e ou para o setor
de fisioterapia do CAISM, mesmo que a senhora nio deseje mais participar da pesquisa.
A pesquisa nio mudara em nada o seu tratamento caso a senhora resolva ndo participar
da pesquisa. A senhora tera o seu acompanhamento garantido, mesmo apos o fim da
pesquisa, para ser avaliada em caso de queixas que possam estar relacionadas a

Rubrica do (a) Pesquisador(a) Rubrica da Participante
Pagina 2 de 4
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pesquisa, independente do término da mesma. Em caso de falta as consultas
previamente agendadas para a realizagio dos exames ou procedimentos de
radiofrequéncia ou fisioterapia sem justificativa, a senhora sera desligada da pesquisa e
outra voluntaria sera convidada.

Sigilo e privacidade:

A senhora tem a garantia de que sua identidade sera mantida em sigilo e
nenhuma informagio sera dada a outras pessoas que nido facam parte da equipe de
pesquisadores. Na divulgagio dos resultados desse estudo, o seu nome nio sera citado.
Os resultados desta pesquisa nio estardo em seu prontuario medico.

Ressarcimento e Indenizacio:

A senhora ndo recebera nenhuma ajuda de custo para participar da pesquisa. A
pesquisa sera realizada durante as sessdes de fisioterapia que a senhora teria agendada
(rotina de tratamento definida pelo servigo). Desta forma, a senhora nio tera gastos
extras para participar da pesquisa. A senhora tera direito & indenizacdo em casos de
danos diretos e indiretos decorrentes da pesquisa. Nao havera custo para a realizagao
dos exames e tio pouco com o tratamento de radiofrequéncia (caso seja este o
tratamento sorteado). Todos o0s exames serdo realizados no mesmo dia da avaliacdo ou
tratamento fisioterapéutico com objetivo de facilitar seu deslocamento.

Contato:

Em caso de dividas sobre a pesquisa, a senhora podera entrar em contato com os
pesquisadores Glaucia Varella ou Luiz Gustavo Brito: Rua Alexandre Fleming, 79
Campinas — SP; telefone (WhatsApp) (19) 9 8176 7113.

Em caso de dentncias ou reclamagdes sobre sua participagiio e sobre questoes
eticas do estudo, a senhora podera entrar em contato com a secretaria do Comité de
Etica em Pesquisa (CEP) da UNICAMP das 08:00hs as 11:30hs e das 13:00hs as
17:30hs na Rua: Tessalia Vieira de Camargo, 126; CEP 13083-887 Campinas — SP:
telefone (19) 3521-8936 ou (19) 3521-7187; e-mail: cep@fem.unicamp.br.

O Comité de Etica em Pesquisa (CEP).

O papel do CEP ¢ avaliar e acompanhar os aspectos éticos de todas as pesquisas
envolvendo seres humanos. A Comissdo Nacional de Etica em Pesquisa (CONEP), tem
por objetivo desenvolver a regulamentagio sobre protegio dos seres humanos
envolvidos nas pesquisas. Desempenha um papel coordenador da rede de Comités de

Pagina 3 de 4
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Etica em Pesquisa (CEPs) das instituigbes, aléem de assumir a fungio de orgio
consultor na area de ética em pesquisas

Consentimento livre e esclarecido:

Apos ter recebido os esclarecimentos sobre a natureza da pesquisa, seus objetivos,
meétodos, beneficios previstos, potenciais riscos € o incomodo que esta possa acarretar,
aceito participar:

Nome do (a) participante da pesquisa:

Data: / /
(Assinatura do participante da pesquisa ou nome ¢ assinatura do seu RESPONSAVEL LEGAL)

Responsabilidade do Pesquisador:

Asseguro ter cumpride as exigéncias da resolugdo 466/2012 CNS/MS e
complementares na elaboracio do protocolo e na obtengio deste Termo de
Consentimento Livre e Esclarecido. Asseguro, tambeém, ter explicado e fornecido uma
via deste documento ao participante da pesquisa. Informo que o estudo foi aprovado
pelo CEP perante o qual o projeto foi apresentado e pela CONEP, quando pertinente.
Comprometo-me a utilizar o material e os dados obtidos nesta pesquisa exclusivamente
para as finalidades previstas neste documento ou conforme o consentimento dado pelo
participante da pesquisa.

Data: ! /

(Assinatura do pesquisador)

Pigina 4 de 4
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8.3. Aprovacéo do Comité de Etica de Pesquisa

= CAMPINAS

u?l:.INIE:AMI'—"‘

| — p—

O UNICAMP - CAMPUS Wﬂp

PARECER CONSUBSTANCIADO DO CEP

DADOS DA EMENDA

Titulo da Pesquisa: Efeito da Radiofrequéncia Microablativa Fracionada e do Treinamento dos Misculos do
Assoalho Pélvico no Tratamento de Mulheres com (ueixa de Frouxidao Vaginal:
Ensaio Clinico Randomizado

Pesquisador: LUIZ GUSTAVO OLIVEIRA BRITO

Area Tematica:

Versdo: 3

CAAE: 12919119.9.0000.5404

Instituicao Proponente: Hospital da Mulher Prof. Dr. José Aristodemo Pinotti - CAISM
Patrocinador Principal: Universidade Estadual de Campinas - UNICAMP

DADOS DO PARECER

Ndmero do Parecer: 3.495.558

Apresentagao do Projeto:

Resumeo: Introdugdo: A frouxiddo vaginal, condigio raramente discutida entre as pacientes & médicos, &
definida como queixa de excesso de flacidez vaginal. Apresenta prevaléncia de 24% e parece estar
associada & idade jovem, partos vaginais, sintomas de prolapso e prolapso objetivo, sendo, portanto, uma
disfungao somatica e nao psicogénica. Um estudo recente mostrou associacdes entre as areas hiatal, hiato
genital e corpo perineal, sugerindo que a frouxidao vaginal € uma manifestagio da hiperdistensibilidade do
levantador do anus. Mulheres com flacidez vaginal podem ser representativas de um estagio inicial no
desenvolvimento de prolapso de drgao pélvico; no entanto, isso nao foi avaliado anteriormente. Uma
defini¢ao padronizada & meios para consultar pacientes em relagdo a tais sintomas ainda ndo existe.
Procedimentos cirdrgicos para frouxidao vaginal com reparo posterior/perineoplastia sdo mais comumente
recomendados, todavia, ha riscos de dispareunia. Opgdes ndo cirdrgicas e com custo mais baixoe podem
contribuir para o tratamento da frouxiddo vaginal. Entre elas destacam-se o treinamento dos musculos do
assoalho pélvico e a radiofrequéncia. Até o momento, nenhum ensaio clinico fol desenvolvido para avaliar o
papel do treinamento dos musculos do assoalho pélvico e da radiofrequéncia na frouxiddo vaginal.Objetivos:
Comparar o efeito da radiofrequé&ncia microablativa fracionada isolada e do treinamento dos musculos do
assoalho pélvico isolado em mulheres com queixa de frouxiddo vaginal . Metodeologia: Trata-se de um estudo
clinico, randomizado, prospective, controlado,

Endere¢o: Rua Tessalia Vieira de Camargo, 126

Bairro: Barao Geraldo CEP: 13.083-887
UF: SP Municipio: CAMPINAS
Telefone: (19)3521-B936 Fax: (18)3521-7187 E-mail: cep@fcm.unicamp.br

Papgina (1 de 06
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Continuacdo do Parecer: 3495558

paralelo e ndo cego. A pesquisa sera desenvolvida no ambulatério de ginecologia cirdrgica da Universidade
Estadual de Campinas - UNICAMP/SP. Para o estudo serdo incluldas mulheres na pré-menopausa com
idade 18 anos, parto vaginal, com queixa de frouxiddo vaginal avaliada por pergunta direta (sim/n&o) e pelo
Vaginal Laxity Questionnaire e com disponibilidade para frequentar as terapias na data e locais agendados
para a realizagdo do tratamento propesto. Os critérios de exclusdo sdo: usoe de marcapasso; doengas
cardiacas descompensadas; déficit cognitive; afecgdes neurcldgicas periféricas ou centrais; presenga de
qualgquer tipo de cancer; presenca de displasia cervical; histdria de infecgdo urinaria ou vaginal ativa,;
doengas metabolicas descompensadas; tratamento fisioterapéutico com treinamento do assoalho pélvico
prévio nos Gltimos 12 meses; uso de estrégeno via vaginal ou terapia hormonal oral nos dltimos 6 meses,
pacientes ja submetidas a cirurgias de correcfo de prolapso ou de slings; presenga de prolapso de drgéo
peélvico estadio 2 em diante. As participantes selecionadas serdo divididas em 2 grupos de protocolos de
tratamento: grupo 1 — radiofrequéncia e grupo 2 — treinamento dos musculos do assoalho pélvico. Apds o
periodo de intervencdo, os grupos serdo reavaliados em 30 e 90 dias. Para o calculo amostral utilizamos
valores da funcéo sexual avaliada por meio do questionario Female Sexual Function Index. Ao se considerar
um poder de estudo de B0%, um alfa de 0,05 com teste bicaudal, foi verificado que o nimero de
participantes minime necessario em cada grupo serd somado a um percentual de 30% de perda na amostra,
totalizando 68 mulheres, sendo 34 em cada grupe (radiofrequéncia isolada e treinamento dos masculos do
assoalho pélvico isolado). Sera realizada uma analise descritiva dos dados para caracterizag8o das
participantes da pesquisa, na forma de valores de frequéncia absoluta e percentual (relativa) para varidveis
categdricas e valores de média e desvio padrdo para as variaveis numéricas. Em seguida, sera realizada
andlise estatistica de comparagao e correlagdo dos dados obtidos a partir dos seguintes testes estatisticos:
Kolmogorov-Smirnov para avaliagdo da normalidade da amostra. Dependendo dos resultados obtidos no
teste de normalidade, serdo utilizadas para as analises comparativas entre os grupos as Analises de
Varidncia (se os dados apresentarem distribuicdo normal) ou Teste de Wilcoxon e Mann-Whitney (se os
dados forem ndo-paramétricos). Da mesma forma, para as analises correlacionais serao utilizados os testes
de Pearson ou Spearman. As variaveis categdricas serao analisadas pelos testes qui-quadrado ou pelo
teste exato de Fisher. As analises estatisticas serdo realizadas por meio do programa estatistico SPSS5
(Statistical Package for the Social Sciences), adotando nivel de significAncia de 5% (p< 0,05). Os dados
também serdo avaliados através do método de analise da varidncia para medidas repetidas (ANOVA for
repeated measures) com o objetivo de verificar simultaneamente a infludncia dos 2 grupos de estudo
(avaliagao intergrupos) &

Enderego: Rua Tessdlia Vieira de Camarga, 126

Bairro: Bardo Geraldo CEP: 13.083-887
UF: 5P Municipio: CAMPINAS
Telefone: (19)3521-B936 Fax: (19)3521-T187 E-mail: cep@fcm.unicamp.br
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das 2 avaliag@es (avaliagio intragrupos) para cada uma das varidveis, afim de obter a estimagéo do efeito
interagdo grupo x tempo. Caso as variaveis numéricas ndo apresentarem distribuigdo normal, serdo
transformadas em ranks ou postos.

Objetivo da Pesquisa:

Objetive Primario: Comparar o efeito da RF microablativa fracionada isolada e do TMAP isclado em
mulheres com queixa de frouxiddo vaginal.

Objetive Secundario:

= Comparar o efeito da RF isolada e do TMAP isclado sobre a fungao sexual.

= Comparar o efeito da RF isolada e do TMAP isclado sobre os sintomas urinarios.

« Comparar o efeito da RF isclada e do TMAP isolado sobre a contratilidade e fungdo dos masculos do
assoalho pélvico.

+ Comparar o efeito da RF isolada e do TMAP isolado sobre a escala de frouxid&o vaginal.

+ Comparar o efeito da RF isolada e do TMAP isolado sobre os niveis de ansiedade e depressdo em
mulheres com frouxiddo vaginal.

Avaliagdo dos Riscos e Beneficios:

Riscos: As participantes serdo informadas sobre os exames aos quais serdo submetidas bem como a
ocorréncia de desconfortos em relagdo aos mesmos. Para os exames de palpacdo digital e POP-Q, apesar
de indolor, serd utilizado um gel lubrificante antialérgico para diminuir o desconforto causado pela introducdo
dos dedos do examinador e da régua graduada. Serdo informadas que a aplicagdo da radiofrequéncia & um
procedimento indolor, via vaginal com duragéo de 15 a 20 minutos. No vestibulo e na abertura vaginal, sera
aplicada lidocalna spray 10% 3 minutos antes do procedimento para evitar qualguer desconforto. Serd entdo
introduzido um espéculo vaginal descartavel, e posteriormente sera realizada a antissepsia com clorexidina
aquosa 0,2%, a limpeza com solugdo salina estéril 0,9% para remover o conteldo vaginal excedente com
gaze. E esperado que o treinamento dos musculos do assoalho pélvico ndo causara nenhum desconforto.
Beneficios: - avaliagio gratuita com questionarios validados, anamnese criteriosa, realizagio de exames
clinicos e de imagem e tratamento da frouxidao vaginal via Radiofrequencia e treinamento dos musculos do
assoalho pélvico (fisioterapia).

Comentarios e Consideracbes sobre a Pesquisa:

Esta versdo & solicitagdo de emenda ao projeto aprovado pelo Parecer Consubstanciado CEP n.o 3.385.615
de 12 de junho de 2019. Apresentou a seguintes juntificativa: "0 texto tem o objetivo de divulgar a pesquisa
em midias sociais, em jornais, em radios e em programas de televisdo para

Enderego: Rua Tessalia Vieira de Camarga, 126

Bairro: Bardo Geraldo CEP: 13.083-887
UF: 5P Municipio: CAMPINAS
Telefone: (19)3521-8936 Fax: (19)3521-7187 E-mail: cep@fcm.unicamp.br
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auxiliar no processo de recrutamento de pacientes voluntarias, mediante a leitura do texto, reportagens ou
divulgacdo do texto impresso ou em postagens em midias sociais. O texto encontra-se na pagina 38 do
projeto de pesquisa no item 10.7

Consideragdes sobre os Termos de apresentagio obrigatoria:
Mesta versdo foram anexados os seguintes documentos:

1- PE_INFORMAGOES BASICAS 1398709 _E1.pdf

2- Emenda.pdf

3- Projeto_Emenda.pdf

Recomendagoes:

Sem.

Conclusdes ou Pendéncias e Lista de Inadequagdes:
Projeto considerado aprovado.

Consideracdes Finais a critério do CEP:
- O participante da pesquisa deve receber uma via do Termo de Consentimento Livre & Esclarecido, na
Integra, por ele assinado (quando aplicavel).

- O participante da pesquisa tem a liberdade de recusar-se a participar ou de retirar seu consentimento em
qualquer fase da pesquisa, sem penalizacio alguma e sem prejulzo ao seu cuidado (quando aplicivel).

- O pesquisador deve desenvolver a pesquisa conforme delineada no protocolo aprovado. Se o pesquisador
considerar a descontinuagdo do estudo, esta deve ser justificada e somente ser realizada apds andlise das
razées da descontinuidade pelo CEP que o aprovou. O pesquisador deve aguardar o parecer do CEP
guanto & descontinuacio, exceto quando perceber risco ou dano ndo previsto ao participante ou quando
constatar a superioridade de uma esftratégia diagnostica ou terapéutica oferecida a um dos grupos da
pesquisa, isto &, somente em caso de necessidade de agdo imediata com intuito de proteger os
participantes.

- O CEP deve ser informado de todos os efeitos adversos ou fatos relevantes gue alterem o curso normal do
estudo. E papel do pesquisador assegurar medidas imediatas adequadas frente a evento adverso grave
ocorrido (mesmo que tenha sido em outro centro) e enviar notificagdo ao CEP e & Agéncia Nacional de
Vigildncia Sanitaria — ANVISA — junto com seu posicionamento.

Endereco: Rua Tessalia Vieira de Camargo, 126

Bairre: Bardo Geraldo CEP: 13.083-887
UF: 5P Municipio: CAMPINAS
Telefone: (19)3521-B936 Fax: (19)3521-7187 E-mail: cep@icm unicamp.br
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- Eventuais modificagées ou emendas ao protocolo devem ser apresentadas ao CEP de forma clara e

sucinta, identificando a parte do protocolo a ser modificada e suas justificativas e aguardando a aprovacgao
do CEP para continuidade da pesquisa. Em caso de projetos do Grupo | ou |l apresentados anteriormente a
ANVISA, o pesquisador ou patrocinador deve envia-las também & mesma, junto com o parecer aprovatério
do CEP, para serem juntadas ao protocolo inicial.

- Relatérios parciais e final devem ser apresentados ao CEP, inicialmente seis meses apds a data deste

parecer de aprovagao e ao término do estudo.

-Lembramos que segundo a Resolucdo 466/2012 , item XI.2 letra e, “cabe ao pesquisador apresentar dados

solicitados pelo CEP o

u pela CONEP a qualquer momento”.

-O pesquisador deve manter os dados da pesquisa em arquivo, fisico ou digital, sob sua guarda e
responsabilidade, por um periodo de 5 anos apés o término da pesquisa.

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situacado
Informagdes Basicas|PB_INFORMACOES_BASICAS_139870| 16/07/2019 Aceito
| do Projeto 9 E1.pdf 15:14:03

Outros Emenda.docx 16/07/2019 |LUIZ GUSTAVO Aceito
15:13:04 |OLIVEIRA BRITO

Projeto Detalhado / | Projeto_Emenda.docx 16/07/2019 |LUIZ GUSTAVO Aceito

Brochura 15:11:26 |OLIVEIRA BRITO

or
Outros PB_PARECER_CONSUBSTANCIADO_| 07/06/2019 |LUIZ GUSTAVO Aceito
CEP_3376836.pdf 12:23:43 |OLIVEIRA BRITO

Outros Carta_resposta.docx 07/06/2019 |LUIZ GUSTAVO Aceito
12:20:53 |OLIVEIRA BRITO

TCLE / Termos de | TCLE.pdf 07/06/2019 |LUIZ GUSTAVO Aceito

Assentimento / 12:12:53 |OLIVEIRA BRITO

Justificativa de

Auséncia

Outros CrachaUnicampLuizBrito.pdf 26/04/2019 |LUIZ GUSTAVO Aceito
09:13:06__|OLIVEIRA BRITO

Parecer Anterior ParecerCPDTGCAISM.pdf 26/04/2019 |LUIZ GUSTAVO Aceito

Endereco: Rua Tessalia Vieira de Camargo, 126

Bairro: Barao Geraldo
UF: SP

Telefone: (19)3521-8936

CEP: 13.083-887

Municipio: CAMPINAS

Fax: (19)3521-7187

E-mail: cep@fcm.unicamp.br
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Parecer Anterior ParecerCPDTGCAISM.pdf 09:06:05 |OLNVEIRA BRITO Aceito
Folha de Rosto Folhaderosto.pdf 26/04/2018 |LUIZ GUSTAVO Aceito

09:05:48 |OLIVEIRA BRITO

Situvacgdo do Parecer:

Aprovado

Necessita Apreciacdo da CONEP:

Mao

CAMPINAS, 08 de Agosto de 2019

Assinado por:

Renata Maria dos Santos Celeghini
(Coordenador{a))

Endereco: Rua Tessala Vieira de Camargo, 126

Bairro: Barao Geraldo

CEP: 13.083-887

UF: 5P Municipio: CAMPINAS

Talefone: (19)3521-8936

Fax: (19)3521-7T187

E-mail: cepi@icm unicamp.br
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8.4. Protocolo da Radiofrequéncia e do Treinamento dos Musculos do Assoalho
Pélvico do Ensaio Clinico Randomizado

PLOS ONE

Radiofrequency and pelvic floor muscle training in the treatment of vaginal laxity: A study protocol

Table 1. Pelvic floor muscle training and radiofrequency sessions according to the treatment duration.

Period Interventions
Radiofrequency Pelvic Floor Muscle Training
lto4 | 1" application 1* phase 2™ phase 3 phase
weeks » 2% Lidocaine Gel + PFM maximum contraction (6 r | « PFFM maximum contraction (1 cough /| « Pelvic mobilization (anterior and posterior
+ Vaginal Examination 1 sustained & & 6 s rest: | time). 3r). Supine position. tilts, lateral tilts and rotation of the pelvis).
with speculum Supine position. s PFM maximal contraction with the Standing position. No PFM contraction in this
« Whiff Test + PFM maximal contraction lower limbs extended and abducted (6 ¢/ | phase. 10 repetitions each pelvic movement.
+ 10% lidocaine spray + transverse contraction {6 r / sustained 6 5/ & s rest: 2 times). Supine
« Cleaning: 2% aqueous | sustained 6 s/ 6 s rest: 1 time). position.
chlorhexidine and sterile | Supine position. « PFM contraction in three stages—mild,
0.9% zaline + PFM maximal contraction + hip | moderate, maximum (6 r: 2 times).
« RF: 45Watts, Low elevation (6 r/ sustained 65/ 6 5 Sitting position.
Energy program (40 rest: 1 time). Supine position. « PFM maximal contraction (61 /
milliseconds) sustained 6 s/ & s rest: 2 times). Standing
+ Post-procedure position.
orientation: 10-day sexual
abstinence
Stof b application + PFM maximum contraction (6 r | « PFM maximum contraction (2 cough /| « Same Intervention (above)
weeks Same procedure (above) i su::lajned_s_s.l' 8 s rest: | time). 3r). Supine posm.nn . )
Supine position. » Fast PFM maximal (8 r: 2 time). Supine
+ PFM maximal contraction position.
+ transverse contraction (6 r / s PFM contraction in six smges—mild,
sustained & s/ 8 s rest: 1 time). moderate, maximum-maximum,
Supine position. maderate, mild (8 r: 2 times). Sitting
+ PFM maximal contraction + hip | position.
elevation (6 r/ sustained 85/ 85 | « PFM maximal contraction (8 r
rest: 1 time). Supine position. fsustained & s/ 8 s rest: 2 times). Standing
position.
s PFM maximal contraction (8 r
fsustained & s/ 8 s rest: 2 times). Four
supports (hands and knees).
9o 12 |37 application « PFM maximum contraction (6 r | « PFFM maximum contraction (3 cough /| « Same Intervention (above)
weeks Same procedure (above) i sutf..l_ajned 10 s 1 time). Supine 3r). Supineposi_ti.nn. )
position. s Fast PFM maximal (10 r: 2 time).
+ PFM maximal contraction Sitting position.

+ transverse contraction (6 r /
sustained 10 s/ 10 s rest: 1 time).
Supine position.

+ PFM maximal contraction + hip
elevation (6 r/ sustained 10 s/10 5
rest: 1 time). Supine position.

+ PFM contraction in six stages—mild,
moderate, maximum-maximum,
moderate, mild (10 r: 2 times). Sitting
position.

« PEM maximal contraction {10 ¢
fsustained 10 s/10 s rest: 2 times).
Standing position.

s PFM maximal contraction {10 ¢
fsustained 10 s/10 s rest: 2 times). Four to
two supperts (right hand and left knee/
left hand and right knee).

httpsz/doLorg10.1371/journal. pone. 0253650.1001
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8.5. Autorizagao para a Adaptacéo Transcultural e Validacdo da Escala Female
Sexual Distress Scale-Revised pela empresa Mapi Research Trust.

TIMELINE

MM

Hi Glaucia, -
Thank you for the signature an the MULA! It was uploaded perfectly.

If you need further authorization regarding providing a translation or a cross-cultural adaptation of this
questionnaire to your research, note that it is identified by the copyright that translations and adaptations of
this questionnaire is allowed by each academic institution. Below is a screenshot of our copyright table,
indicating that academic translations are allowed:

academic
QU:S'::T,E,:,L ire  Copyright holders translations

allowed?

Acronym

[~ | =]

FSDS-R - Female Sexual Distress Scale - Derogatis Measurement

FSDS-R Revised Assessments, LLC (US)

This documentation should serve as authorization to process any translations or adaptations needed.

Please let me know if more information is needed.

Kind regards,

Maggie
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8.6. Registro da Revisdo Sistematica no International prospective register of
systematic reviews — PROSPERO

N I H R | National Institute PROSPERO
for Health Research International prospective register of systematic reviews

To enable PROSPERO to focus on COVID-19 submissions, this registration record has undergone basic

automated checks for eligibility and is published exactly as submitted. PROSPERO has never provided peer

review, and usual checking by the PROSPERO team does not endorse content. Therefore, automatically
published records should be treated as any other PROSPERO registration. Further detail is provided here.

Citation
Luiz Gustavo Oliveira Brito, Glaucia Miranda Varella Pereira, Cassia Raguel Teatin Juliato. Treatment of

Vaginal Laxity Symptoms - a Systematic Review. PROSPERQ 2021 CRD42021252686 Available from:
https://www_crd york.ac.uk/prospero/display_record.php?ID=CRD4202 1252686

Review question

What are the treatment modalities for vaginal laxity complaints in women?

Population: Women complaining of vaginal laxity.

Intervention: Any treatment modality

Comparator: Other treatment different from the main intervention (non-treatment, sham, other treatment)
Outcomes: Improvement in sexual activity, improvement in vaginal laxity symptoms

Study Design: Randomized Controlled Trials or Observational Studies

Searches
PubMed (02/05/2021) — All Fields

("vaginal laxity” OR "vaginal looseness™ OR "vaginal relaxation” OR "wide vagina" OR "vaginal flaccidity” OR
“vaginal flatus" OR "vaginal gas" OR "vaginal noise" OR "vaginal winds" OR "flatus vaginalis")

Ref. 125
Embase (02/05/2021) — All Fields

‘vaginal laxity’ OR 'vaginal looseness' OR 'vaginal relaxation” OR 'wide vagina' OR "vaginal flaccidity’ OR
‘vaginal flatus' OR 'vaginal gas’ OR 'vaginal noise’ OR "vaginal winds' OR "flatus vaginalis’

Ref. 259

Scopus (02/05/2021) - Title/Abstract/Keynotes

{ TITLE-ABS-KEY ( "vaginal laxity" ) OR TITLE-ABS-KEY ( "vaginal looseness™ ) OR TITLE-ABS-KEY (
“vaginal relaxation™ ) OR TITLE-ABS-KEY ( "wide vagina" ) OR TITLE-ABS-KEY ( "vaginal flaccidity" ) OR
TITLE-ABS-KEY ( “vaginal flatus” ) OR TITLE-ABS-KEY ( "vaginal gas™ ) OR TITLE-ABS-KEY ( "vaginal
noise” ) OR TITLE-ABS-KEY ( "vaginal winds™ ) OR TITLE-ABS-KEY ( “flatus vaginalis” ) )

Ref. 161

Web of Science (02/05/2021)

TOPICO: ("vaginal laxity") OR TOPICO: ("vaginal looseness”) OR TOPICO: (“vaginal relaxation") OR
TOPICO: ("wide vagina") OR TOPICO: ("vaginal flaccidity”) OR TOPICO: {“waginal flatus™) OR TOPICO:

("vaginal gas") OR TOPICO: ("waginal noise") OR TOPICO: ("vaginal winds™) OR TOPICO: ("latus
vaginalis”)

Page: 1/5
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Ref. 134

Cochrane Library (02/05/2021)

(("vaginal laxity" OR “vaginal looseness™ OR "vaginal relaxation” OR "wide vagina” OR "vaginal flaccidity”
OR "waginal flatus™ OR "vaginal gas™ OR "vaginal noise™ OR "vaginal winds™ OR "flatus vaginalis™)):ti, ab, kw;
Any MeSH descriptor in all MeSH products.

Ref. 36
Clinical Trials (02/05/2021)

("vaginal laxity" OR "vaginal looseness™ OR "vaginal relaxation” OR "wide vagina” OR "vaginal flaccidity” OR
“vaginal flatus” OR "vaginal gas" OR "vaginal noise" OR "vaginal winds" OR “flatus vaginalis")

Ref. 10

Mo restriction of date, language, or study designs.

Types of study to be included
We will be looking for randomized controlled trials of interventions, however, once they will not be available,
we will include observational studies.

Condition or domain being studied

Vaginal laxity as well as other described terms such as "vaginal looseness', vaginal flaccidity’, 'vaginal
relaxation’, or ‘wide vagina' in women. The pathophysiology of the vaginal laxity is not well stated, however,
some treatment options have already been described in the literature.

Participants/population
Women complaining of vaginal laxity, mainly during sexual intercourse.

Intervention(s), exposure(s)

We are looking for any treatment for vaginal laxity symptoms. Some energy treatment modalities have been
described in the scientific literature. We will be also looking for other treatment modalities (surgery, pelvic
floor muscle training, etc.)

Comparator(s)/control
This section can include another intervention (treatment modalities) or a non-exposed group (sham, no
treatment, etc).

Context

Inclusion Criteria: Randomized Clinical Trials (or Observational Studies) of intervention comparing types of
treatments (or intervention with nen-treatment, or intervention with sham, etc) for vaginal laxity symptoms in
women.

Exclusion Criteria: Studies that do not present treatments for the complaint of vaginal laxity will be excluded,
as well as, studies comparing the treatment of other sexual dysfunctions other than vaginal laxity.

Main outcome(s)

Primary outcomes: clinical improvement in vaginal laxity symptoms (It can be measured by Vaginal Laxity
Questionnaire or Question number 4 of ICIQ- Vaginal Symptoms (Vaginal laxity symptoms).

Secondary Outcomes: Sexual activity impravement, quality of life improvernent by questionnaires.
Measures of effect

Dichotomous variables through Odds Ratio, Relative Risk or Risk Difference. In cases of continuous
variables through mean difference and standardized mean difference.

Page: 2/5
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Additional outcome(s)
In this stage of the systematic review, we will not be able to describe any additional outcome. We will
analyze the possibilities to include any additional outcome in the future.

Measures of effect

Not applicable

Data extraction (selection and coding)
Two researchers (LGOB and GMVP) will independently screen records according to our inclusion criteria. A
third researcher (CRTJ) will be available for any disagreements during the study selection.

In data extraction, the researchers will organize the data (year, study design, country, methodology,
intervention types, etc.) into a spreadsheet. Any disagreements related to data extraction will be discussed in
a meeting with the participation of the three researchers.

Risk of bias (quality) assessment
ROB (Cochrane Group - Handbook) will be used for assessing the risk of bias.

GRADE will be used for assessing the quality of evidence and recommendation.

Strategy for data synthesis

We expect to include at least two studies in this systematic review. Questionnaires’ scores will be selected
and mean difference analysis will be indicated to compare data before and after the intervention and follow-
ups. In cases of selecting dichotomous variables for analysis, the Odds ratio will be used for comparative
analysis.

Analysis of subgroups or subsets

Subgroups analysis can be planned in case of finding studies using questionnaires with different domains
(for example FSFI questionnaire with 6 different domains of sexual dysfunction) that would allow this sort of
analysis.

Contact details for further information
Glaucia Pereira
glauciavarella@gmail.com

Organisational affiliation of the review
UNICAMP
Rua Alexander Fleming, 101 - Cidade Universitaria - Campinas - Sao Paulo - Post Code: 13083-881

Review team members and their organisational affiliations
Professor Luiz Gustavo Oliveira Brito. UNICAMP

Miss Glaucia Miranda Varella Pereira. UNICAMP

Professor Cassia Raquel Teatin Juliato. UNICAMP

Type and method of review
Systematic review

Anticipated or actual start date
02 May 2021

Anticipated completion date
30 October 2021

Funding sources/sponsors
FAPESP - Sao Paulo Research Fundation

Grant number(s)

State the funder, grant or award number and the date of award

Page:3/5
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Grant 2019/26723-5

Conflicts of interest
MNone known

Language
English

Country
Brazil

Stage of review
Review Ongoing

Subject index terms status
Subject indexing assigned by CRD

Subject index terms

348

PROSPERO

International prospective register of systematic reviews

MeSH headings have not been applied to this record

Date of registration in PROSPERO

02 June 2021

Date of first submission
02 May 2021

Details of any existing review of the same topic by the same authors

Mot applicable

Stage of review at time of this submission

Stage Started
Preliminary searches Yes
Piloting of the study selection process Yes
Formal screening of search results against eligibility criteria No
Data extraction No
Risk of bias (quality) assessment No
Data analysis No

Completed
Mo
Mo
No
No
Mo
No

The record owner confirms that the information they have supplied for this submission is accurate and
complete and they understand that deliberate provision of inaccurate information or omission of data may be

construed as scientific misconduct.

The record owner confirms that they will update the status of the review when it is completed and will add

publication details in due course.

Versions
02 June 2021
02 June 2021
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B.7. STROBE Checklist para o Artigo Measurement of the wvaginal wall
thickness by transabdominal and transvaginal ultrasound of women with vaginal
laxity: a cross-sectional study

STROBE Statement—Checklist of items that should be included in reports of cross-

sectional studies

Title: Measurement of the vaginal wall thickness by transabdominal and transvaginal
ultrasound of women with vaginal laxity: a cross-sectional study

Item Pages
No Recommendation

Title and abstract 1 (a) Indicate the study’s design with a commonly used  1-2
term in the title or the abstract
(b) Provide in the abstract an informative and 1-2
balanced summary of what was done and what was
found

Introduction

Background/rationale 2 Explain the scientific background and rationale for the 2-3
investigation being reported

Objectives 3 State specific objectives, including any prespecified 2-3
hypotheses

Methods

Study design 4 Present key elements of study design early in the 3
paper

Setting ] Describe the setting, locations, and relevant dates, 3
including periods of recruitment, exposure, follow-up,
and data collection

Participants 6 (a) Give the eligibility criteria, and the sources and 4
methods of selection of participants

Variables T Clearly define all outcomes, exposures, predictors, 4-B
potential confounders, and effect modifiers. Give
diagnostic criteria, if applicable

Data sources/ a* For each variable of interest, give sources of data 4-6

measurement and details of methods of assessment
{measurement). Describe comparability of
assessment methods if there is more than one group

Bias 9 Describe any efforts to address potential sources of 6
bias

Study size 10  Explain how the study size was arrived at 6

Quantitative variables 1 Explain how quantitative variables were handled in 6-7

the analyses. If applicable, describe which groupings
were chosen and why
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Statistical methods 12 (&) Describe all statistical methods, including those 6-7
used to control for confounding
(b) Describe any methods used to examine 6-7
subgroups and interactions
() Explain how missing data were addressed 6-7
(d) If applicable, describe analytical methods taking MIA
account of sampling strategy
(e) Describe any sensitivity analyses 6-7

Results

Participants 13* (a) Report numbers of individuals at each stage of 7-8
study—eg numbers potentially eligible, examined for
eligibility, confirmed eligible, included in the study,
completing follow-up, and analysed
(b) Give reasons for non-participation at each stage MIA
(&) Consider use of a flow diagram MNIA

Descriptive data 14*  (a) Give characteristics of study participants (eg 7-8
demographic, clinical, social) and information on
exposures and potential confounders
(b) Indicate number of participants with missing data 7-8
for each variable of interest

Outcome data 15" Report numbers of outcome events or summary 7-8
measures

Main results 16 (a) Give unadjusted estimates and, if applicable, 7-8
confounder-adjusted estimates and their precision
(eq, 959% confidence interval). Make clear which
confounders were adjusted for and why they were
included
(b) Report category boundaries when continuous 7-8
variables were categorized
() If relevant, consider translating estimates of 7-8
relative risk into absolute risk for a meaningful time
period

Other analyses 17  Report other analyses done—eq analyses of MNIA
subgroups and interactions, and sensitivity analyses

Discussion

Key results 18  Summarise key results with reference to study 9
objectives

Limitations 19  Discuss limitations of the study, taking into account 13
sources of potential bias or imprecision. Discuss both
direction and magnitude of any potential bias

Interpretation 20 Give a cautious overall interpretation of results 9-13

considering objectives, limitations, multiplicity of
analyses, results from similar studies, and other
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relevant evidence

Generalisability 21 Discuss the generalisability (external validity) of the 9-13
study results

Other information

Funding 22 Give the source of funding and the role of the funders 14
for the present study and, if applicable, for the original
study on which the present article is based

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives
methodological background and published examples of transparent reporting. The STROBE
checklist is best used in conjunction with this article (freely available on the Web sites of PLoS
Medicine at hitp://www plosmedicine.org/, Annals of Internal Medicine at http:/fwww.annals.org/,
and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available
at www.strobe-statement.org.
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8.8. CONSORT Checklist — Artigo Pelvic Floor Muscle Training Versus
Radiofrequency for Women with Vaginal Laxity: Randomized Clinical Trial

m CONSORT 2010 checklist of information to include when reporting a randomised trial*
Item Reported
Section/Topic No Checklist item on page No
Title and abstract
1a Identification as a randomised trial in the title 1
1b  Structured summary of tria design, methods, results, and conclusions (e specific guidance see CONSORT lor absiracts) 34
Introduction
Background and 2a  Scientific background and explanation of rationale 5
objectives 2b  Specific objectives or hypotheses 5
Methods
Trial design 3a  Description of trial design (such as parallel, factorial) including allocation ratio 6
3b Important changes to methods after trial commencement (such as eligibility criteria), with reasons 6
Participants 4a  Eligibility criteria for participants 6
4b  Settings and locations where the data were collected 6-7
Interventions 5 Theinterventions for each group with sufficient details to allow replication, including how and when they were 7-10
actually administered
Outcomes 6a Completely defined pre-specified primary and secondary outcome measures, including how and when they 10-11
were assessed
6b  Any changes to trial outcomes after the trial commenced, with reasons 10-11
Sample size 7a How sample size was determined 11-12
7b  When applicable, explanation of any interim analyses and stopping guidelines 11-12
Randomisation:
Sequence 8a Method used to generate the random allocation sequence 11-12
generation 8b  Type of randomisation; detalls of any restriction (such as blocking and block size) 11-12
Allocation 9  Mechanism used to implement the random allocation sequence (such as sequentially numbered containers), 1-12
concealment describing any steps taken to conceal the sequence untilinterventions were assigned
mechanism
Implementation 10 Who generated the random allocation sequence, who enrolled participants, and who assigned participants to 11-12
interventions
Blinding 11a If done, who was blinded after assignment to interventions (for example, participants, care providers, those 11-12

CONSORT 2010 checkfist
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assessing outcomes) and how

11k If relevant, description of the similarity of interventions 11-12
Statistical methods 12a  Statistical methods used to compare groups for primary and secondary oculcomes 12-13
12b  Methods for additional analyses, such as subgroup analyses and adjusted analyses 12-13
Results
Participantflow (a  13a  For each group, the numbers of participants who were randomly assigned, received intended treatment, and 13-15
diagram is strongly were analysed for the primary outcome
recommended) 13b  Foreach group, losses and exclusions after randomisation, together with reasons 13-15
Recruitment 14a Dates defining the periods of recruitment and follow-up 13-15
14b  Why the trial ended or was stopped n'a
Baseline data 15 A table showing baseline demographic and clinical characteristics for each group 13-15
MNumbers analysed 16  For each group, number of participants (denominator) included in each analysis and whether the analysis was  13-15
by original assigned groups
Outcomes and 17a For each primary and secondary outcome, results for each group, and the estimated effect size and its 13-15
estimation precision (such as 95% confidence interval)
17b  For binary outcomes, presentation of both absolute and relative effect sizes is recommended 13-15
Ancillary analyses 18  Results of any cther analyses performed, including subgroup analyses and adjusted analyses, distinguishing nfa
pre-specified from exploratory
Harms 18  All important harms or unintended effects in each group (for specific guidance see CONSORT for harms) 15
Discussion
Limitations 20  Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity of analyses 16
Generalisability 21 Generalisability (external validity, applicability) of the trial findings 16
Interpretation 22 Interpretation consistent with results, balancing benefits and harms, and considering other relevant evidence 16
Other information
Registration 23 Registration number and name of trial registry 6
Protocol 24 Where the full trial protocol can be accessed, if available 6
Funding 25  Sources of funding and other support (such as supply of drugs), role of funders 1

*We strongly recommend reading this statement in conjunction with the CONSORT 2010 Explanation and Elaboration for important clarifications on all the items. 1f relevant, we also
recommend reading CONSORT extensions for cluster randomised trials, non-inferiority and equivalence trials, non-pharmacological treatments, herbal interventions, and pragmatic trials.

Additonal extensions are forthcoming: for those and for up to date references relevant to this checklist, see www. consort-statement.org,

CONSORT 2010 checklis! Page 2
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8.9. Roteiro de Entrevista — Artigo Qualitativo

@, UNIVERSIDADE ESTADUAL DE CAMPINAS

UNICAMFP

HOSPITAL DA MULHER PROF. DR. JOSE ARISTODEMO PINOTTI — CAISM

TITULO DO PROJETO: A mulher com frouxidio vaginal: uma analise temética

Pesquisador Responsavel: Prof. Dr. Luiz Gustavo Oliveira Brito

Pesquisadora Principal: Glaucia Miranda Varella Pereira

Iniciais: Tempo de entrevista:

Dados Sociodemogriaficos:

Idade:

Estado Civil:
Etnia:

IMC:
Escolaridade:
Gestacio:
Tipo de Parto:
Paridade:
Parto Instrumental:
Menopausa:
Tabagismo:

Etilismo:

Entrevista:
Respostas da participante em azul.

Observagdes da pesquisadora em preto e entre parénteses ao longo do texto.

1- O gue vocé sentin quando um profissional de saide disse a vocé que seus sintomas
podiam ser chamados de frouxidao vaginal?
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0O gue a expressio “frouxidio vaginal” sugere para vocé?
Quando vocé a ouve, 0 que vem # sua cabeca?

0 que vocé sente?

2- Como vocé percebe a sensaciio de frouxidio vaginal? Descreva com as suas palavras
essa percepeio?

3- Em qual momento vocé percebeu a sua sensacio de frouxidio vaginal

Como vocé lidou inicialmente com essa sensagio?

4- Como vocé buscou ajuda para entender ecssa sensaciio que apareceu em vocé?

Vocé consegue descrever em detalhes como isso foi ficando cada vez mais presente em sua
vida?

5- Como a sua sensacio de frouxidio vaginal interfere ou interferia na sua relacio sexual?

Apds o inicio de sua sensaciio de frouxidio vaginal, como era a forma que vocé enxergava
as suas relacoes sexuais? Se houve mudanca durante o momento da pratica sexual, de que
forma vocé notou isso?

6- Como a sua sensaciio de frouxidio vaginal interferia em sua relacio consigo mesma?
Sobre o seu olhar sobre si mesma? E sobre a sua autoestima?

E sobre a sua autoimagem corporal?

Quando vocé olha para a sua genitilia, vocé sente que o seu ponto de vista mudou em
relacio ao que vocé pensa do seu funcionamento corporal?

7- Como a frouxiddo vaginal influenciou na duracio da penetraciio?
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Nas preliminares da relacdo sexual?

Na forma de inicio da pritica sexual?

Na frequéncia da priatica sexual?

8- Como vocé acha que a frouxidio vaginal impactou na sua vida com a parceria?

9- No que diz respeito as relacdes sexuais, vocé comecou a ter algum tipo de praitica que
niio fazia antes do inicio da sua sensacio de frouxidio vaginal? Conte-me um pouco mais
sobre isso.

10- Como a sensacio de frouxidio vaginal interfere ou interferia em sua vida?

11- O que a motivou buscar tratamento?

Vocé tentou outros tratamentos anteriormente”? Se sim, fale sobre eles e o que deu certo ou
errado. O que vocé imagina que possa ser o melhor tratamento?

12- Descreva as suas expectativas sobre a possibilidade de tratar a sua sensacio de
frouxidio vaginal.

Como vocé vé o futuro da sua gqueixa? Como vocé vé a chance de sucesso desse
tratamento?

Gostaria de complementar algo:
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8.10. Formuléario de Coleta de Dados do Estudo Transversal — Chelsea and

Westminster Hospital

Chelsea and Westminster Hospital
MNHS Foundation Ttusb

https:www.chelwest.nhs.uk Tel: 020 3315 8000

Measures of vaginal laxity and sexual function in a
multiethnic population: a cross-sectional audit

Consent Form

1. [ confirm that I have read and understood the information sheet

for the above study

2. 1 understand that my involvement is voluntary and | am free to withdraw at any
time, without giving any reason, without my future medical care or legal rights

being atfected.

3. 1 agree that my medical and research notes/data can be accessed by responsible
individuals from Chelsea and Westminster NHS Foundation Trust where it is
relevant to my taking part in the audit.

MName of Clinician Date Signature

Name of Participant Date Signature
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NHS|

Chelsea and Westminster Hospital

NHS Foundation Trust
https:fwww. chelweast.nhs. uk Tel: 020 3315 8000

Measures of vaginal laxity and sexual function in a
multiethnic population: a cross-sectional audit

Patient Information Sheet

You have been imvited to take part in an audit of one aspect of our service in the
Urogynaecology Department.  Before yvou decide it is important for you to understand why
the audit is being done and what it will involve. Please take time to read the following
information carefully and discuss it with others if you wish. Ask us if there 15 anything that is
not clear or if you would like more information.

What is the purpose of the audit?

This audit investigates the main physical, psychological and social factors that affect the
quality of life of women and their relationships, as well as understanding how urine/stool
leakage and genital prolapse mnfluence these factors. We aim to enrol 200 women attending
urogynaccology and physiotherapy clinics.

Do 1 have to take part?

It is up to you to decide whether or not to take part. Participation will not have any effect on
your eurrent or future care from our department. If you decide to take part vou are stll free to
change your mind at any time and without giving a reason.

What will happen to me if | take part?

If you agree to participate you should sign the consent form after having any questions
answered by a member of our team. You will have been examined as part of your routine
clinical care, and we will record that information. We will then help you to complete a
number of short questionnaires about your sexual function, which will take an average of 20
minutes in total.

Will my taking part in this study be kept confidential?

All information collected about you durng the course of the audit will be kept strictly
confidential. This information will not be recorded in your medical records. Any information
that leaves the hospital will be anonymised to remove all your personal details.

What will happen to the results of the audit?

The audit 15 being conducted as part of research degree for one of the investigators. We
expect to publish the results of the study in a medical journal, as well as presenting the results
at conferences. You will not be identified in any report/publication.

Contact for Further Information
If you have any further questions, please contact us:

Dr Rufus Cartwright — Consultant Gynaecologist Dr Glaucia Varella — PhD Student
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NHS

Chelsea and Westminster Hospital

NHS Foundation Trust
hitps:/fwww.chelwest.nhs.uk Tel: 020 3315 8000

Introduction of new sexual function questionnaires to the urogynaecology service.

Initials: Date of Birth: ! /

Hospital Number:

Recording patients” own perspective on their symploms 1s important to help us provide individual
treatment options. We would be grateful if you could answer the following questions about your
medical history, and then complete a series of questionnaires related to your sexual activity. Your
answers will be completely confidential, and used to help us understand what 15 1mportant to
patients about their sex lives. All data will be stored in an anonymous database. Thank you for
your help.

Demographics
0 English, Welsh, Scottish, Northern Irish or British O Insh O Roma
O Gypsy or Irish Traveller O Indian O Pakistani O Bangladesh
O Chinese O Caribbean O African O Arab
O Any other Asian background O Any other White background
O Any other Black, Black British, or Caribbean background O Other:
Marital Status: [ Single O Married O Divorced O Widowed
Height: Weight: Years of Eduecation:

Menopausal Status:
O Premenopausal O Menopausal (Ifso, when: )
Hormone Use: [ Tablets O Paich O Gel O Implant O None

Medication Use:

Comorbidities: [ None [0 High Blood Pressure O Diabetes O Other
Deliveries
Number of Children: 0 None o1 oz O3 O4 O 5+

Types of Deliveries: [0 Vaginal Delivery O C-Section O Forceps O Vacuum

Did vou need any stitches in your perineum after childbirth? O Yes O Ne
Date of last delivery (Month , Year )

Are you currently breast-feeding: [ No O Yes
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FUNCTION QUESTIONNAIRE (PISQ-1R)

Please check the box that best answers the guestions for you. While answering the guestions,
consider your sexual function over the past six months. Thank you for your help.

1.Which of the following best describes you:

Not sexually active atall 10 — Goio item 2 (Section 1)

Sexually active with or without a partner 2 00 — Skip to item 7 (Section 2)

Section 1: For those who are not Sexuallv Active

2 The following are a list of reasons why you might not be sexually active, for each one please
indicate how strongly yvou agree or disagree with it as a reason that vou are not sexually
active.

a No partner [ Strongly Agree [ Somewhat agree [] Somewhat Disagree [ Strongly Disagree

b No Interest [ Stwongly Agree [ Somewhat agree [ Somewhat Disagree [ Strongly Disagree

¢ Due to bladder or bowel problems (urinary or faecal incontinence) or due to prolapse (a
feeling of or a bulge in the vaginal area)

O Strongly Agree O Somewhat agree O Somewhat Disagree O Strongly Disagree

d Because of my other health problems

O Strongly Agree O Somewhat agree O Somewhat Disagree O Strongly Disagree

¢ Pain O Strongly Agree [ Somewhat agree [ Somewhat Disagree [ Strongly Disagree

3. How much does the fear of leaking urine and/or stool and/or a bulging in the vagina (either
the bladder, rectum or uterus falling out) cause vou to aveid or restrict vour sexual activity?
O Not at all O A little O Some O A lot

4.For each of the following, please indicate the number between 1 and 5 that best represents
how you feel about your sex life.
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[ Rating |
a. Satisfied Ot Oz O3 O4 O35 Dissatisfied
b. Adequate [ 1 Oz O3 O4 O35 Inadequate

5.How strongly do you agree or disagree with each of the following statements:

a I feel frustrated by my sex life

O Strongly Agree O Somewhat agree O Somewhat Disagree O Strongly Disagree

b 1 feel sexually inferior because of my incontinence and/or prolapse

O Strongly Agree O Somewhat agree O Somewhat Disagree O Strongly Disagree

¢ I feel angry because of the impact that incontinence and/or prolapse has on my sex life

O Strongly Agree O Somewhat agree O Somewhat Disagree O Strongly Disagree

6.0verall, how bothersome is it to you that you are not sexually active?

[ Mot at all O A little O Some O A lot

END OF ITEMS FOR NOT SEXUALLY ACTIVE

| Section 2: For those who are sexually active |

T.How often do you feel sexually aroused (physically excited or turned on) during sexual
activity?

O Never O Rarely O Sometimes O Usually O Always

8.When you are involved in sexual activity, how often do you feel each of the following:

a. Fulfilled O Never O Rarely O Sometimes O Usually O Almost Always
b. Shame O Mever [ Rarely O Sometimes O Usually O Almost Always

c. Fear [0 MNewver O Rarely 0O Sometimes O Usually O Almost Always

9. How often do you leak urine and/or stool with any tyvpe of sexual activity?

O Never O Rarely O Sometimes O Usually O Always
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10.Compared to orgasm you have had in the past, how intense are your orgasm now?

[0 Much less intense [ Less intense [ Same intensity [ More intense [ Much more intense

11.How often do vou feel pain during sexual intercourse?

O MNewver O Rarely O Sometimes O Usually O Always

12.D0 you have a sexual partner?

O Yes —* Gotoitem 13

ONo —* Skipro 15

13.How often does your partner have a problem (lack of arousal, desire, erection, etc.) that
limits your sexual activity?

O All of the time O Most of the time [0 Some of the time O Hardly ever/Rarely

14.In general, would vou say that your partner has a positive or negative impact on each of
the following:

4. Your sexual desire

O Very Positive O Somewhat Positive O Somewhat Negative O Very Negative

b. The frequency of vour sexual activity

O Very Positive O Somewhat Positive O Somewhat Negative O Very Negative

15.When you are involved in sexual activity, how often do you feel that you want more?

O MNewver O Rarely O Sometimes O Usually O Always

16.How frequently do you have sexual desire, this may include wanting to have sex, having
sexual thoughts or fantasies, ete.?

O Daily O Weekly O Monthly O Less often than once a Month O Never

17.How would yvou rate your level (degree) of sexual desire or interest?

O Very high O High O Moderate O Low O Wery low or none at all
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18.How much does the fear of leaking urine, stool and/or a bulging in the vagina (prolapse)
cause you to avoid sexual activity

[0 Mot at all O A litdle O Some O A lot

19.For each of the following, please indicate the number between 1 and 5 that best represents
how you feel about your sex life.

Rating
a. Sanshed Ol 02 O3 04 O35 Dissansfied
b. Adequate [O1 Oz O3 04 O 5 Inadequate
¢, Confident 0O 1 o2 03 04 O 5 Mot Confident

20.For each of the following, please indicate the number between 1 and 5 that best represents
how you feel about your sex life.

a | feel frustrated by my sex life

O Strongly Agree O Somewhat agree O Somewhat Disagree O Strongly Disagree

b 1 feel sexually inferior because of my incontinence and/or prolapse

O Strongly Agree O Somewhat agree O Somewhat Disagree O Strongly Disagree

¢ I feel embarrassed about my sex life

O Swrongly Agree O Somewhat agree O Somewhat Disagree O Strongly Disagree

d I feel angry because of the impact that incontinence and/or prolapse has on my sex life

[0 Strongly Agree O Somewhat agree O Somewhat Disagree O Strongly Disagree
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VAGINAL SYMPTOMS QUESTIONNAIRE

We would be grateful if vou could answer the following questions, thinking about how you have
been, on average, over the PAST FOUR WEEKS. Thank you for your help.

a.Vaginal symptoms:

1. Are vou aware of dragging pain in vour lower abdomen?
O Never O Occasionally [ Sometimes [ Most of the time O All of the time

2. Are you aware of soreness in your vagina?

O Never O Occasionally [ Sometimes [ Most of the time OO All of the time

3. Do you feel that you have reduced sensation or feeling in or around yvour vagina?

[ Not at all O A little O Somewhat O A lot

4. Do vou feel that your vagina is too loose or lax?

[ Naot at all O A little O Somewhat O A lot

5. Are you aware of a lump or bulge coming down in your vagina?

O Never O Occasionally 0 Sometimes O Most of the time O All of the time

6. Do you feel a lump or bulge come out of your vagina, so that you can feel it on the outside
or see it on the outside?

O Never [ Occasionally [ Sometimes [0 Most of the time O All of the time

7. Do you feel that your vagina is too dry?

O Never O Occasionally O Sometimes O Most of the time OO All of the time

8. Do you have to insert a finger into your vagina to help empty yvour bowels?

O Never O Occasionally O Sometimes [ Most of the time I All of the time

9. Do you feel that your vagina is too tight?
[ Never [ Occasionally [ Sometimes [ Most of the time I All of the time
b.Sexual matters:

10. Do you have a sex life at present?

O Yes O No, because of my vaginal symptoms [ No, because of other reasons

11. Do worries about your vagina interfere with your sex life?

[ Not at all O A little O Somewhat O A lot



12. Do you feel that your relationship with your partner is affected by vaginal symptoms?
[ Mot at all O A little O Somewhat O Aot

13. How much do you feel that your sex life has been spoilt by vaginal symptoms?

Please ring a number between 0 (not at all) and 10 (a great deal)
1] 1 2 i 4 5 [ 7 8 9 10

c.Quality of life:
14. Overall, how much do vaginal symptoms interfere with your everyday life?

Please ring a number between 0 (not at all) and 10 (a great deal)
1] 1 2 i 4 5 [ 7 8 9 10

VAGINAL LAXITY QUESTIONNAIRE (VLQ)

How would you rate your current level of vaginal looseness? or laxity during intercourse
sexual?

O Very loose O Moderately loose O Slightly loose OO0 Meither loose nor tight
[ Slightly tight O Moderately tight O Very tight

SEXUAL QUALITY OF LIFE QUESTIONNAIRE - FEMALE (SQoL-F)

This questionnaire consists of a set of statements, each asking about thoughts and feelings that
you may have about your sex life. All your answer will be completely confidential.

1.When I think about my sex life, it is an enjoyable part of my overall life.

O Completely agree O Moderately agree O Slightly agree O Slightly disagree
O Moderately disagree O Completely disagree

2.When I think about my sex life, I feel frustrated.

O Completely agree O Moderately agree O Slightly agree O Slightly disagree
O Moderately disagree O Completely disagree

3. When I think about my sex life, I feel depressed.

O Completely agree O Moderately agree O Slightly agree O Slightly disagree
O Moderately disagree O Completely disagree
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4.When I think about my sex life, I feel like less of a woman.

O Completely agree O Moderately agree O Slightly agree
O Moderately disagree O Completely disagree

5.When I think about my sex life, I feel good about myself.

O Completely agree O Moderately agree [ Slightly agree
O Moderately disagree O Completely disagree

6.1 have lost confidence in myself as a sexual partner.

O Completely agree O Moderately agree O Slightly agree
O Moderately disagree O Completely disagree

7.When I think about my sex life, I feel anxious.

O Completely agree [0 Moderately agree [ Slightly agree
O Moderately disagree O Completely disagree

8.When I think about my sex life, I feel angry.

O Completely agree O Moderately agree O Slightly agree
O Moderately disagree 0O Completely disagree

9.When I think about my sex life, I feel close to my partner.

O Completely agree O Moderately agree [ Slightly agree
O Moderately disagree O Completely disagree

10.1 worry about the future of my sex life.

O Completely agree [0 Moderately agree [ Slightly agree
O Moderately disagree O Completely disagree

11.1 have lost pleasure in sexual activity.

O Completely agree O Moderately agree [ Slightly agree
O Moderately disagree O Completely disagree

12.When I think about my sex life, I feel embarrassed.

O Completely agree O Moderately agree [ Slightly agree
O Moderately disagree O Completely disagree
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[0 Slightly disagree

[ Slightly disagree

[0 Slightly disagree

[0 Slightly disagree

[0 Slightly disagree

[0 Slightly disagree

O Slightly disagree

[0 Slightly disagree

[0 Slightly disagree
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13.When | think about my sex life, I feel that I can talk to my partner about sexual matters.
O Completely agree O Moderately agree O Slightly agree [0 Slightly disagree
O Moderately disagree O Completely disagree

14.1 try to avoid sexual activity.

O Completely agree O Moderately agree O Slightly agree O Slightly disagree
O Moderately disagree O Completely disagree

15.When 1 think about my sex life, I feel guilty.

O Completely agree O Moderately agree O Slightly agree [0 Slightly disagree
O Moderately disagree O Completely disagree

16.When I think about my sex life, | worry that my partner feels hurt or rejected.

O Completely agree O Moderately agree O Slightly agree O Slightly disagree
O Moderately disagree O Completely disagree

17.When 1 think about my sex life, I feel like I have lost something.

O Completely agree O Moderately agree O Slightly agree [0 Slightly disagree
O Moderately disagree O Completely disagree

18.When I think about my sex life, | am satisfied with the frequency of sexual activity.

O Completely agree O Moderately agree O Slightly agree O Slightly disagree
O Moderately disagree O Completely disagree

FEMALE SEXUAL DISTRESS SCALE — REVISED (FSDS-R)

How ofien that problem has bothered you or caused you distress during the past 30 days including
today.

How often did you feel:

1.Distressed about yvour sex life

O Mever [ Rarely O Occasionally O Frequently O Always

2.Unhappy about your sexual relationship
O Never [ Rarely O Occasionally OO0 Frequently O Always



3.Guilty about sexual difficulties
O Newver [ Rarely O Oceasionally

4.Frustrated by your sexual problems
[0 Newer [ Rarely O Occasionally

5.8tressed about sex

O Newver O Rarely [ Occasionally

6.Inferior because of sexual problems

O Mever O Rarely [ Occasionally

T.Worried about sex

O Never [ Rarely O Occasionally

8.Sexually inadequate

O Newver O Rarely O Occasionally

9.Regrets about your sexual functioning

O Newver O Rarely O Occasionally

10.Embarrassed about sexual problems

O Newver [ Rarely O Oceasionally

11.Dvissatisfied with your sex life

O Newver O Rarely O Occasionally

12.Angry about your sex life
O Mever O Rarely O Occasionally

13.Bothered by low sexual desire

O Newver [ Rarely [ Occasionally

THE BRIEF SEXUAL ATTITUDES SCALE - BSAS

O Frequently

O Frequently

[J Frequently

O Frequently

O Frequently

O Frequently

O Frequently

O Frequently

O Frequently

O Frequently

O Frequently

O Always

O Always

O Always

O Always

O Always

O Always

O Always

O Always

O Always

O Always

O Always
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Listed below are several statements that reflect different attitudes and cultural aspects about sex.
For cach statement select the response on the answer scale, that indicates how much you agree or

disagree with that statement.

1. I do not need to be committed to a person to have sex with him/her.

O Swrongly agree [ Moderately Agree [ Neutral

OO0 Moderately Disagree

[ Strongly Disagree



2. Casual sex is acceptable.

O Strongly agree [ Moderately Agree [ Neutral [ Moderately Disagree

3. 1 would like to have sex with many partners.

O Strongly agree [ Moderately Agree [ Meutral [0 Moderately Disagree

4, One-night stands are sometimes very enjoyable.

O Strongly agree [ Moderately Agree [ Neutral [0 Moderately Disagree
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[ Strongly Disagree

[ Strongly Disagree

[ Strongly Disagree

5. It is okay to have ongoing sexual relationships with more than one person at a time.

O Strongly agree [ Moderately Agree [ Neutral [ Moderately Disagree

6. Sex as a simple exchange of favors is okay if both people agree to it.

O Strongly agree [ Moderately Agree [ Neutral [ Moderately Disagree

7. The best sex is with no strings attached.

O Strongly agree [ Moderately Agree [ Neutral [0 Moderately Disagree

8. Life would have fewer problems if people could have sex more freely.

O Strongly agree [ Moderately Agree [ Neutral [0 Moderately Disagree

[ Strongly Disagree

O Strongly Disagree

[ Strongly Disagree

[ Strongly Disagree

9. It is possible to enjoy sex with a person and not like that person very much.

O Strongly agree [ Moderately Agree [ Neutral [ Moderately Disagree

10. It is okay for sex to be just good physical release.
O Strongly agree [ Moderately Agree [ Meutral [0 Moderately Disagree
11. Birth control is part of responsible sexuality.

O Strongly agree [ Moderately Agree [ Neutral [0 Moderately Disagree

12. A woman should share responsibility for birth control.

O Strongly agree [ Moderately Agree [ Neutral [ Moderately Disagree

13. A man should share responsibility for birth control.

O Strongly agree [ Moderately Agree [ Meutral [0 Moderately Disagree

14. Sex is the closest form of communication between two people.

O Strongly agree [ Moderately Agree [ Neutral [0 Moderately Disagree

O Strongly Disagree

[ Strongly Disagree

[ Strongly Disagree

[ Strongly Disagree

O Strongly Disagree

[ Strongly Disagree
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15. A sexual encounter between two people deeply in love is the ultimate human

interaction.

O Strongly agree [ Moderately Agree [ Neutral [ Moderately Disagree

16. At its best, sex seems to be the merging of two souls.

O Strongly agree [ Moderately Agree [ Neutral [ Moderately Disagree

17. Sex is a very important part of life.

O Strongly agree [ Moderately Agree [ Neutral [ Moderately Disagree

18. Sex is usually an intensive, almost overwhelming experience.

O Strongly agree  [] Moderately Agree [ Neutral [ Moderately Disagree

195ex is best when you let vourself go and focus on your own pleasure.

O Strongly agree [ Moderately Agree [l Neutral [ Moderately Disagree

20. Sex is primarily the taking of pleasure from another person.

O Strongly agree  [] Moderately Agree [ Neutral [ Moderately Disagree

21. The main purpose of sex is to enjoy oneself.

O Strongly agree [ Moderately Agree [ Neutral [ Moderately Disagree

22, Sex is primarily physical.

O Strongly agree [ Moderately Agree [ Neutral [ Moderately Disagree

23. Sex is primarily a bodily function, like eating.

O Strongly agree [ Moderately Agree [ Neutral [ Moderately Disagree

O Strongly Disagree

[ Strongly Disagree

O Strongly Disagree

[ Strongly Disagree

[ Strongly Disagree

[ Strongly Disagree

[ Strongly Disagree

O Strongly Disagree

[ Strongly Disagree

THIS IS THE END OF THE FORM. WE ARE GRATEFUL FOR YOUR HELP.

THANK YOU VERY MUCH.
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8.11. STROBE Checklist para o Artigo Predictors of vaginal laxity and sexual
function in a multi-ethnic population: a cross-sectional study

STROBE Statement—Checklist of items that should be included in reports of cross-

sectional studies

Title:

Measurement of the vaginal wall thickness by transabdominal and

transvaginal ultrasound of women with vaginal laxity: a cross-sectional study

Item Pages
No Recommendation

Title and abstract 1 (a) Indicate the study’'s design with a commonly used  1-3
term in the title or the abstract
(b) Provide in the abstract an informative and 1-3
balanced summary of what was done and what was
found

Introduction

Background/rationale 2 Explain the scientific background and rationale for the 4-5
investigation being reported

Objectives 3 State specific objectives, including any prespecified 4-5
hypotheses

Methods

Study design 4 Present key elements of study design early in the ]
paper

Setting 5 Describe the setting, locations, and relevant dates, 5
including periods of recruitment, exposure, follow-up,
and data collection

Participants 5] (&) Give: the eligibility criteria, and the sources and 5
methods of selection of participants

Variables 7 Clearly define all outcomes, exposures, predictors, 6-7
potential confounders, and effect modifiers. Give
diagnostic criteria, if applicable

Data sources/ a* For each variable of interest, give sources of data 6-7

measurement and details of methods of assessment
{measurement). Describe comparability of
assessment methods if there is more than one group

Bias ) Describe any efforts to address potential sources of 7-8
bias

Study size 10  Explain how the study size was arrived at 7-8

Quantitative variables 11 Explain how quantitative variables were handled in 7-8
the analyses. If applicable, describe which groupings
were chosen and why

Statistical methods 12 (&) Describe all statistical methods, including those 7-8
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(b) Describe any methods used to examine 7-8
subgroups and interactions
(€] Explain how missing data were addressed 7-8
(d) If applicable, describe analytical methods taking MNIA
account of sampling strategy
(g) Describe any sensitivity analyses 7-8
Results
Participants 13"  (a) Report numbers of individuals at each stage of 8
study—eg numbers potentially eligible, examined for
eligibility, confirmed eligible, included in the study,
completing follow-up, and analysed
(b) Give reasons for non-participation at each stage MNIA
(c) Consider use of a flow diagram MNIA
Descriptive data 14*  (a) Give characteristics of study participants (eg 8-9
demographic, clinical, social) and information on
exposures and potential confounders
(b} Indicate number of participants with missing data 8-9
for each variable of interest
Outcome data 15"  Report numbers of outcome events or summary 8-9
measures
Main results 16 (&) Give unadjusted estimates and, if applicable, 8-10
confounder-adjusted estimates and their precision
(eg, 95% confidence interval). Make clear which
confounders were adjusted for and why they were
included
(b) Report category boundaries when continuous 8-10
variables were categorized
(€] If relevant, consider translating estimates of 8-10
relative risk into absolute risk for a meaningful time
period
Other analyses 17 Report other analyses done—eg analyses of MNIA
subgroups and interactions, and sensitivity analyses
Discussion
Key results 18  Summarise key results with reference to study 10
objectives
Limitations 19 Discuss limitations of the study, taking into account 11
sources of potential bias or imprecision. Discuss both
direction and magnitude of any potential bias
Interpretation 20  Give a cautious overall interpretation of results 11-13

considering objectives, limitations, multiplicity of
analyses, results from similar studies, and other
relevant evidence
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Generalisability 21 Discuss the generalisability (external validity) of the 11-13
study results

Other information

Funding 22 Give the source of funding and the role of the funders 2
for the present study and, if applicable, for the original
study on which the present article is based

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives
methodological background and published examples of transparent reporting. The STROBE
checklist is best used in conjunction with this article (freely available on the Web sites of PLoS
Medicine at http:/fwww.plosmedicine.org/, Annals of Internal Medicine at http:/’www_annals.org/,
and Epidemiology at http://'www.epidem.com/). Information on the STROBE Initiative is available
at www.strobe-statement.org.
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With Pessary for Pelvic Organ Prolapse: A Case Series and Literature Review.
J Low Genit Tract Dis. 2021 Oct 1;25(4):318-325. doi:
10.1097/LGT.0000000000000629. PMID: 34542087.

7-Brito LGO, Pereira GMV, Moalli P, Shynlova O, Manonai J, Weintraub AY,
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pelvic organ prolapse development: systematic review with meta-analysis. Int
Urogynecol J. 2022 Jan;33(1):15-29. doi: 10.1007/s00192-021-04953-1. Epub
2021 Aug 5. PMID: 34351465.

8-Albuquerque RC, Pereira GMV, Luz AG, Nobrega MA, Lajos GJ, Brito LGO.
Risk factors for mediolateral episiotomy at a tertiary hospital: a cross-sectional
study. Rev Assoc Med Bras (1992). 2022 Apr;68(4):463-469. doi:
10.1590/1806-9282.20211251. PMID: 35649068.

9-Pereira GMV, Pimentel VM, Surita FG, Silva AD, Brito LGO. Perceived
racism or racial discrimination and the risk of adverse obstetric outcomes: a
systematic review. Sao Paulo Med J. 2022 Sep-Oct;140(5):705-718. doi:
10.1590/1516-3180.2021.0505.R1.07042022. PMID: 36043663; PMCID:
PMC9514866.

10-Nébrega MA, Pereira GMV, Brito LGO, Luz AG, Lajos GJ. Severe Perineal
Trauma in a Brazilian Southeastern Tertiary Hospital: A Retrospective Cohort
Study. Female Pelvic Med Reconstr Surg. 2021 Feb 1;27(2):e301-e305. doi:
10.1097/SPV.0000000000000910. PMID: 32576733.

11-Pereira GMV, Hosoume RS, de Castro Monteiro MV, Juliato CRT, Brito
LGO. Selective episiotomy versus no episiotomy for severe perineal trauma: a
systematic review with meta-analysis. Int Urogynecol J. 2020 Nov;31(11):2291-
2299. doi: 10.1007/s00192-020-04308-2. Epub 2020 Apr 24. PMID: 32333062.
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12-Macharet DVDL, Mendes LN, Oliveira WCS, Pereira GMV, Monteiro MVC.
Patient Acceptance of Telemedicine in Urogynecology Consultations - A Cross-
Sectional Study Performed at a Brazilian Public Institution. Rev Bras Ginecol
Obstet. 2022 Aug;44(8):755-760. English. doi: 10.1055/s-0042-1748971. Epub
2022 Jun 27. PMID: 35760361.

13-Fante JF, Ferreira CHJ, Juliato CET, Benetti-Pinto CL, Pereira GMV, Brito
LGO. Pelvic floor parameters in women with gynecological endocrinopathies: a
systematic review. Rev Assoc Med Bras (1992). 2020 Dec;66(12):1742-1749.
doi: 10.1590/1806-9282.66.12.1742. PMID: 33331587.

14-de Albuquerque Coelho SC, Pereira GMV, Brito LGO, Juliato CRT. Cross
sectional study on assessment of ring pessary cleaning and removal every six
months: adverse events and complications. Int Urogynecol J. 2022
Feb;33(2):397-403. doi: 10.1007/s00192-021-04775-1. Epub 2021 Apr 8. PMID:
33830303.

15-Pereira GMV, Rocha SC, da Costa Machado H, Brito LGO. How do
urogynecology and pelvic floor dysfunction terms used in female pelvic
medicine and reconstructive surgery research relate to social media indicators?
Int Urogynecol J. 2021 May;32(5):1143-1149. doi: 10.1007/s00192-020-04438-
7. Epub 2020 Jul 18. PMID: 32681349.

16-Pereira, G.M.V., Brito, L.G.O. & Palma, P.C.R. Urinary Tract Infection and
Pelvic Organ Prolapse—an Association that Needs Further Clarification. Curr

Bladder Dysfunct Rep 15, 320-324 (2020). https://doi.ora/10.1007/s11884-020-
00607-y




378

17-Conde-Rangel, S., Pereira, G. M. V., Juliato, C. R. T., & Brito, L. G. O.
(2021). Fractional CO 2 Laser Versus Urogynecological Physiotherapy in
Women With Stress Urinary Incontinence: Study Protocol for a Randomized
Clinical Trial. Journal of Clinical Gynecology and Obstetrics, 10(1), 4-10.

18. Pavarini N, Valadares ALR, Varella GM, Brito LGO, Juliato CRT, Costa-
Paiva L. Sexual function after energy-based treatments of women with urinary
incontinence. A systematic review and meta-analysis. Int Urogynecol J. 2023
Jan 21. doi: 10.1007/s00192-022-05419-8. Epub ahead of print. PMID:
36680596.

19. Fitz FF, Bortolini MAT, Pereira GMV, Salerno GRF, Castro RA. PEOPLE:
Lifestyle and comorbidities as risk factors for pelvic organ prolapse-a systematic
review and meta-analysis PEOPLE: PElvic Organ Prolapse Lifestyle
comorbiditiEs. Int Urogynecol J. 2023 May 31. doi: 10.1007/s00192-023-05569-
3. Epub ahead of print. PMID: 37256322.

Capitulos de Livros
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2. Brito, L.G.O.; Pereira, G.M.V_; Lisboa, R. B. B.; Juliato, C. R. T. (2022).
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Brasileira das Associacoes de Ginecologia e Obstetricia (Ciclo 19, pp.77-96).
Porto Alegre: Artmed Panamericana.
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