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Capitulo |

Introducédo e Enquadramento Teodrico



| — Introducéo

No ambito da unidade curricular Dissertacdo/Estagio/Projeto, do Programa de Mestrado em
Fisioterapia— Especializa¢do em Saude da Mulher pela Escola Superior de Tecnologia da Satde
de Lisboa - foi realizada a presente dissertacdo, sob a orientacdo da Professora Doutora Patricia

Mota e Professora Mestre Andreia Carvalho.

Esta revisdo sistematica tem como tema “Prevaléncia de lesdes do MLA em mulheres
primiparas apos parto e a sua influéncia nas disfuncbes do pavimento pélvico — implicacbes
para a fisioterapia” ¢ estd organizada em trés capitulos: Capitulo I- Introducéo e Enquadramento

Teorico, Capitulo Il — Artigo Cientifico Original e Capitulo 111 — Considera¢des Finais.

Como objetivos, pretendeu-se com este estudo identificar a prevaléncia de lesées do MLA apds
0 parto vaginal em mulheres primiparas e a influéncia que essas lesdes podem ter no
aparecimento de disfunc¢des do pavimento pélvico a curto e a longo prazo. Adicionalmente com
este estudo, pretendeu-se também discutir o papel da intervencdo em fisioterapia na recuperacao

das disfuncbes do pavimento pélvico.

Il — Enquadramento Teorico

2.1 Anatomia do Pavimento Pélvico

Compreender a estrutura e funcdo do pavimento pélvico permite ao profissional de saude

estabelecer uma correta avaliacdo, diagndstico e tratamento (Lawson & Sacks, 2018).

O pavimento pélvico, que estd envolvido pela estrutura 6ssea da pélvis, € composto por
musculos, ligamentos e fascia que agem como um sling para dar suporte a bexiga, 6rgaos

reprodutivos e reto (Eickmeyer, 2017).

Os ligamentos, musculos e fascia constituem um sistema musculo-esquelético que permite dar
forma e fungdo aos 6rgdos, protegendo-os contra as mudangas de pressdo intra-abdominal.

Desta forma, o papel da fascia é fortalecer e apoiar os érgdos, o papel dos ligamentos é



suspender os Grgdos e atuar como ponto de ancoragem para 0s masculos, enquanto que as forgas

musculares alongam os 6rgéos, contribuindo para a sua forma e forca (Chamié et al., 2018).

Pode-se dizer que o pavimento pélvico esta organizado em trés compartimentos: o anterior, que
contém a bexiga, colo da bexiga e a uretra; o médio ou genital, que contém o Utero e a vagina,;
e 0 compartimento posterior, que contém o anus, canal anal, reto e célon sigmoide (Bordoni &
Leslie, 2019; Chamié et al., 2018).

No compartimento anterior, a f4scia endopélvica suporta a uretra, bexiga, vagina e Utero, sendo
que, a porcdo que se estende da sinfise pabica a parede vaginal anterior, para se fundir com a
fascia que circunda o colo do Utero, é conhecida como fascia pubocervical. A parede vaginal
anterior sustenta a uretra através da sua fixacdo lateral ao musculo pubococcigeo do MLA em
conjunto com os ligamentos, que fornecem o suporte em rede ao colo vesical e ttm um papel
fundamental na manutencdo da continéncia urinaria na mulher. Destaca-se a importancia dos
ligamentos pubocervicais e uretrais no compartimento anterior, nomeadamente os ligamentos
periuretrais, parauretrais e pubouretrais, na prevencao da hipermobilidade uretral, cistocelo ou
IU (Chamié et al., 2018; Salvador et al., 2019).

No compartimento médio, a fascia endopélvica relaciona-se com o paramétrio e o paracolpo,
que circundam o Utero e a vagina respetivamente, e onde se localizam os ligamentos cardinais
do colo do atero e os ligamentos uterosacrais. Alteracdes destas estruturas de suporte, com
especial importancia para os ligamentos Utero-sacrais, permitem a movimentacdo anterior do
colo do Utero e potenciam posteriormente a retroversao e o prolapso concomitante (Salvador et
al., 2019).

No compartimento posterior, a fascia endopélvica origina o corpo perineal no septo anovaginal,
servindo de ancora de sustentacdo para multiplos musculos e ligamentos, evitando a expansao
do hiato urogenital. Nesta area, a fascia endopélvica denomina-se por fascia retovaginal, que se
estende da parede vaginal posterior até a parede anterior do reto. Uma rutura na fascia
retovaginal pode levar a um retocelo anterior, enterocelo e/ou peritoneocelo (Salvador et al.,
2019).

Além do suporte dado pela fascia endopélvica, os trés compartimentos estdo também
conectados e sustentados pelo diafragma pélvico e pelo diafragma urogenital. Especificando, o
diafragma pélvico é constituido pelo musculo isquiococcigeo e pelo MLA e coberto
superiormente pela fascia endopélvica (camada fibromuscular expansivel que envolve o

diafragma e as visceras pélvicas); o diafragma urogenital (ligamento/fascia de Carcassonne) e
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uma estrutura musculofascial, localizada abaixo do diafragma pélvico e anteriormente ao reto
anal, que compreende o musculo transverso profundo do perineo e tecido conjuntivo e, cuja
funcdo é estabelecer uma ponte entre o ramo puabico inferior e 0 corpo perineal e, promover

suporte estrutural a uretra e vagina distalmente (Bordoni & Leslie, 2019; Chamié et al., 2018).

E também importante enfatizar a existéncia do corpo perineal, que é composto por uma massa
densa de tecido conjuntivo entre a vagina e 0 anus e, onde varios musculos, tenddes e esfincteres
se unem para apoiar o0 pavimento pélvico. O corpo perineal pode sofrer lesGes significativas no
parto (Lawson & Sacks, 2018).

A nivel muscular, superficialmente, os muasculos que fazem parte do pavimento pélvico séo o
bulboesponjoso, isquiocavernoso e transverso profundo do perineo. Profundamente, é
constituido pelos masculos elevador do anus e coccigeo (Eickmeyer, 2017). Em relacdo aos
musculos da parede pélvica, estdo incluidos o obturador interno e o piriforme (Lawson & Sacks,
2018).

O MLA é composto por 3 musculos: o puborrectal, o pubococcigeo e o iliococcigeo, inervados
pelas raizes nervosas sacrais S3-S5. O pubococcigeo, localizado mais anteriormente, origina-
se tanto do 0sso pubico posterior quanto na porcao anterior do arco tendinoso e vai-se inserir
no ligamento anococcigeo e no coccix, cuja funcdo é essencialmente manter o tonus do
pavimento pélvico e dar suporte as visceras; o iliococcigeo é a parte posterior do MLA, com
origem da parte posterior do arco tendinoso e da espinha isquiatica e fixa-se ao longo da fascia
anococcigea e do coccix, contribuindo para o controlo voluntario da mic¢édo; por ultimo, o
puborrectal esté localizado abaixo do pubococigeo, forma um U ao redor do reto e as suas fibras
ligam-se com o esfincter anal externo (Eickmeyer, 2017).

O MLA difere da maioria dos restantes musculos esqueléticos por manter o tonus constante,
exceto durante a micgdo, defecacdo e manobra de Valsalva. Tem a capacidade de se contrair
rapidamente com um aumento repentino da pressdao abdominal (por exemplo, durante uma
tosse, espirro ou atividade fisica), minimizando o risco de IU e POP (Schwertner-Tiepelmann
etal., 2012).

Paradoxalmente, durante o parto, ele precisa de se alongar além de seus limites, de forma a
permitir a passagem do bebé, podendo existir, em algumas mulheres, um aumento do
alongamento muscular até trés vezes mais da sua capacidade normal de estiramento,

promovendo o desenvolvimento de lesfes neste musculo (Schwertner-Tiepelmann etal., 2012).



2.2 Influéncia do Parto nas Lesdes do MLA

As potenciais associagdes entre DPP e o tipo de parto tém sido assunto de numerosas
investigacOes obstétricas e uroginecologicas recentes (Michalec et al., 2016). Varios fatores de
risco obstétricos tém sido associados a lesdo do MLA e descritos na literatura (Siafarikas et al.,
2015).

O fator de risco mais comum e com maior impacto no desenvolvimento de todas as disfuncdes
é 0 parto vaginal (Smeets et al., 2021; Wu et al., 2020). A acrescer aos efeitos inerentes a uma
gravidez, o parto vaginal interfere diretamente em todas as estruturas e tecidos do pavimento
pélvico, sendo mais impactante nos casos em que o momento de expulsdo do bebé tem que ser
auxiliado por forceps (Callewaert et al., 2015). Varios estudos demonstraram que o parto por
forceps é um fator preditor a avulsdo do MLA, mas esclarecem que uma historia de parto com
férceps ndo aumenta significativamente a probabilidade de disfuncéo na auséncia de avulsdo
do MLA. (Blomquist et al., 2020).

Estima-se que a distensdo muscular que naturalmente é potenciada pelo parto pode aumentar o
comprimento das suas fibras entre 25% e 245%, com a grande possibilidade de ocorrer lesdo
muscular, seja por um descolamento da sua inser¢do do 0sso pubico (denominado "avulsao"),
seja por uma hiperdistensdo das fibras musculares (denominado "balonismo") (Dietz et al.
2008).

Outros fatores de risco obstétricos tém sido também descritos como influenciadores no
desenvolvimento das lesées do MLA, nomeadamente um elevado peso e perimetro cefalico
fetal no momento do nascimento e um segundo estadio do trabalho de parto mais prolongado
(Glazener et al., 2013). Alguns estudos também descrevem uma idade da méae mais avancada
no momento do primeiro parto como fator de risco (Dietz & Simpson 2007).

Outros fatores como as caracteristicas intrinsecas do tecido, nomeadamente a complacéncia,
composicdo e elasticidade, que sdo parcialmente hereditarias e afetadas por doencas internas
e/ou idade (Aasheim et al., 2017), também devem ser consideradas como fatores de risco para
o desenvolvimento de lesdes do MLA no momento do parto (Dietz & Simpson 2007). Além
disso, os efeitos hormonais da gravidez podem também afetar as propriedades do MLA
(Schwertner-Tiepelmann et al., 2012).



Um MLA mais fraco apresenta maior risco de avulsdo e de progressivamente desenvolver um
prolapso uterovaginal, considerando-se importante que os musculos do pavimento pélvico
sejam fortes e funcionais (Blomquist et al., 2020). E possivel que um MLA altamente elastico
durante a gravidez seria desejavel a fim de se minimizar o trauma durante o parto. Por outro
lado, um masculo que seja capaz de se contrair com eficiéncia também pode representar uma

vantagem a resisténcia de rutura muscular (Siafarikas et al., 2015).

Estudos anteriores mostraram que a avulsdo do MLA unilateral e bilateral conduz a uma maior
abertura do hiato urogenital e predispde ao POP. Além da relagdo entre a avulsdo do MLA e 0
POP, parece haver um elo fisiopatoldgico entre a avulsdo, parto vaginal e o desenvolvimento

de DPP anos apds o parto (Smeets et al., 2021).

2.3 Parto e Disfungfes do Pavimento Pélvico

A disfuncdo do pavimento pélvico é definida como a funcdo anormal do pavimento pélvico e
pode ser causada por anormalidades estruturais, doenca subjacente ou trauma fisico. Os
profissionais de saude podem reconhecé-la como uma condigdo, nomeadamente por IU, IA,

POP, disfuncdo sexual e sindromes de dor crénica (Lawson & Sacks, 2018).

Foram descritos trés estadios no desenvolvimento da disfuncdo do pavimento pélvico: um
primeiro estadio, em que o pavimento pelvico é anatomicamente, neurologicamente e
funcionalmente normal; um segundo estadio, em que o pavimento pélvico apresenta alteracdes,
mas a paciente ndo é sintomatica; e um terceiro estadio, no qual o pavimento pélvico ndo é
funcional e a paciente apresenta sintomatologia. E seguro afirmar que as DPP, manifestadas
particularmente por POP, IU ou IA, continuam a ser um dos maiores problemas nao resolvidos

nos cuidados de saude das mulheres (Bg et al., 2015).

Apesar dos desafios de medir e classificar as DPP em investigacdes epidemioldgicas, estudos
recentes forneceram estimativas valiosas da prevaléncia destas condi¢des. O estudo
desenvolvido por Hallock and Handa (2016) sobre “a epidemiologia das disfungdes do
pavimento pélvico e do parto” refere, com base num estudo transversal de uma populagéo
representativa de mulheres nos Estados Unidos da América (EUA), que a prevaléncia de, pelo
menos, uma disfuncao foi de 23,7%, sendo que mais do que o dobro foi em mulheres com 80
anos ou mais. De acordo com este mesmo estudo, a probabilidade de uma mulher ser submetida

a correcdo cirargica por POP aos 80 anos é de uma em cinco. Num estudo com mais de 5000



mulheres suecas (Gyhagen et al. 2015), 46% tinham pelo menos uma disfuncdo e quase 1/3
dessas mulheres eram sintomaticas e tinham duas ou mais DPP. Semelhantemente, o The
Reproductive Risks for Incontinence Study at Kaiser (RRISK) detetou, pelo menos, uma
disfuncdo em 34% das mulheres com mais de 40 anos de idade, e, ainda, que 16% das mulheres
sintométicas tinham mais de uma disfuncéo, especificamente, U e 1A em 9% destas mulheres
e lU e POP em 7%.

A influéncia da gravidez e do tipo de parto sobre a U tem sido bastante estudada e considera-
se que a paridade e o parto vaginal ou instrumentado estdo associados a esta disfuncéo (Zizzi
et al., 2017). A IU é definida pela International Continence Society (ICS) como a queixa de
perda involuntaria de qualquer quantidade de urina e é classificada de acordo com os sintomas
que produz. Os tipos de 1U mais frequentes na mulher sdo: de esfor¢o (perda de urina durante
o esforco fisico, tosse ou espirro), de urgéncia (perda de urina precedida ou durante a urgéncia
miccional) e mista (associacao da IU de esfor¢co com a U mista) (Abrams et al., 2010).

Relativamente a IA, definida como a queixa de perda involuntaria de qualquer quantidade de
fezes ou flatos e que pode ser classificada em incontinéncia fecal (perda involuntaria de fezes)
e incontinéncia de flatos (perda involuntéria de gases) (Abrams et al., 2010), os estudos ainda
sdo bastante controversos quanto aos fatores de risco, contudo a literatura tem evidenciado o
parto vaginal, nomeadamente o parto instrumentalizado, como um fator de risco (Zizzi et al.,
2017).

O POP é considerado uma das principais disfungdes pos-parto e, globalmente, mais de metade
das mulheres que pariram, tém algum grau de prolapso clinico, sendo que 10-20% sdo
sintométicas. O trauma obstétrico resultante da passagem do feto pelo pavimento pélvico
durante parto, bem como a paridade crescente, tém sido considerados fatores de risco
importantes para o desenvolvimento de POP (Gyhagen et al., 2013). A associacdo entre 0
trauma muscular do pavimento pélvico relacionado com parto e os sinais futuros de POP foi

demonstrada em estudos com follow-ups de longo prazo (Huber et al., 2021).

Um prolapso, que corresponde a descida de um ou mais érgdos pélvicos, pode envolver a parede
vaginal anterior (cistocele ou uretrocele), o compartimento posterior (retocele ou enterocele)
ou o compartimento apical (prolapso do Utero ou da abdbada vaginal (Lawson & Sacks, 2018).
Com base na extensdo da descida da parede vaginal em rela¢do ao himen, é utilizado um sistema
de estadio do POP para o classificar: estadio 0 — sem descida das estruturas durante o esforco;

estadio | - > 1cm acima do himen; estadio Il — desde 1 cm acima até 1cm abaixo do himen;
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estadio Il - > 1cm abaixo do himen; estadio IV — eversdo uterina completa (Wallace et al.,
2019).

Relativamente a funcao sexual, € um problema frequente apos o parto, no entanto, a associacao

entre o parto vaginal e a disfuncéo sexual ndo é clara (Dietz, 2013).

2.4 Ultrassonografia e Critérios de Identificacdo de Lesdo do MLA

Tem havido um interesse crescente na Ultima década em metodologias inovadoras de
investigacdo das alteracbes morfologicas do pavimento pélvico, especialmente na
ultrassonografia transperineal (TPS) tridimensional (3D) e quadridimensional (4D) (Durnea et
al., 2015).

A ultrassonografia € uma ferramenta muito Util para a avaliacdo anatémica das lesdes do MLA,
na medida em que permite o acesso ao plano axial do musculo, que antes s6 era possivel com a
ressonancia magnética (RM) (Cassado et al., 2020). Apresenta uma boa repetibilidade de teste-
reteste e intraobservador e é consideravelmente mais barata e, em alguns aspetos superior a
RM, especialmente na avaliacdo de imagens dindmicas, importante para estudos de

investigacdo de prolapso (Braekken et al. 2008; Dietz, 2004).

Dietz tem sido o investigador que mais se tem dedicado ao estudo da diferenciacéo das lesdes
do MLA, detetadas através da ultrassonografia. Neste sentido, de forma a uniformizar
conceitos, este autor propde como critério para diagnostico de avulsdo completa a presenca de
uma insercdo anormal nos trés cortes centrais e, para avulsdo parcial quando, pelo menos, um

dos cortes, do terceiro ao oitavo, é anormal (Dietz et al., 2011).

Ainda segundo este autor, em casos de duvida, deve ser utilizada a 'medicéo do intervalo do
elevador da uretra (LUG)', que é um equivalente ultrassonografico ao ‘intervalo do elevador da
sinfise” usado em imagens de RM. LUG corresponde a distancia entre o centro da uretra e a
insercdo do musculo puborretal no plano axial e foi considerada anormal se > 25 mm (Dietz et
al., 2011).

A palpacdo, por sua vez, pode ajudar na interpretacao dos resultados de imagem, especialmente
para confirmar a integridade do trauma. No entanto, a palpagdo requer um tempo de

aprendizagem mais longo e provavelmente é menos repetivel (Dietz et al., 2011).
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Este exame ultrassonografico deve ser realizado em decubito dorsal, ap6s o esvaziamento
vesical, em Valsalva méaxima e durante a contragdo da musculatura do pavimento pélvico.
(Dietz et al., 2011). Por uma série de razdes, alguns pacientes podem ndo ser capazes de atingir
uma contracao satisfatoria dos MPP ou uma manobra de Valsalva maxima, pelo que a evidéncia
sugere que, nestes casos, a avulsdo deve ser avaliada em repouso. Contudo, o diagnoéstico de
avulsdo do MLA durante a contragdo parece ser mais confiavel (Dietz et al., 2017).

Além disso, a ultrassonografia do pavimento pélvico permite a avaliacdo da distensibilidade do
hiato do elevador (Orejuela et al., 2012). O balonismo hiatal tem sido determinado em volumes
obtidos em Valsalva méaxima (Dietz et al., 2016).

Segundo o estudo de Dietz et al. (2008), o ponto de corte ideal para uma area hiatal normal em
Valsalva é <25 cm?, produzindo uma sensibilidade de 0,55 e especificidade de 0,77 para prever
sintomas de POP, e uma sensibilidade de 0,52 e especificidade de 0,83 para prever
objetivamente o prolapso. Uma area hiatal de >25 cm? na manobra de Valsalva é definida como
distensibilidade anormal ou "balonismo" do hiato do elevador, em que uma area hiatal de 25-
29,9 cm? pode ser definida como 'leve’, 30-34,9 cm? como 'moderada’, e 35-39,9 cm? como

'marcada’ e > 40 cm? como balonismo 'severo'.

2.5 Relevancia da Fisioterapia na Melhoria das Disfuncdes do Pavimento
Pélvico

As principais disfuncdes do MLA durante o parto podem causar graves problemas de sautde
para as mulheres mais tarde no clico de vida. Até ao momento, ndo é possivel, num ambiente
clinico, selecionar no pré-parto mulheres com risco de lesdo do MLA. Contudo, se as principais
alteraces do MLA pudessem ser identificadas no pré-parto, potencialmente iriam permitir um
melhor aconselhamento no momento da gravidez e prevenir o desenvolvimento de lesdes no
futuro (Siafarikas et al., 2015).

Os fisioterapeutas especialistas do pavimento pélvico desenvolvem um programa de tratamento
individualizado com base numa avaliagdo completa dos sintomas e exames do paciente,
recorrendo a realizacdo de uma histdria clinica detalhada e a concretizacdo do exame objetivo,
que inclui uma avaliacdo pelvica externa e interna e, caso necessario, um exame retal (Bonder
etal., 2017).
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A palpacgdo dos masculos pélvicos superficiais e profundos permite avaliar a presenca de dor
miofascial, pontos-gatilho e bandas musculares tensas, bem como a capacidade de
contracdo/forca e relaxamento do pavimento pélvico, sendo considerado o recurso de

diagnostico fundamental (Bonder et al., 2017).

A fisioterapia do pavimento pélvico deve ser o tratamento conservador de primeira linha para
muitas DPP. Envolve exercicios de fortalecimento, relaxamento e coordenacao da musculatura
pélvica, terapia manual, utilizacdo complementar de biofeedback e eletroestimulacéo, educacéo
comportamental e criagdo de programas de exercicios no domicilio, mediante a situag&o clinica
a ser tratada (Wallace et al.,2019).

O objetivo do exercicio terapéutico é fortalecer os masculos fracos, alongar os masculos com
tenséo, melhorar a mobilidade e a flexibilidade e diminuir a dor (Bonder et al., 2017). O treino
dos MPP é apoiado por varios Randomized Controlled Trials (RCT’s) de alta qualidade e
revisdes sistematicas relacionadas com a IUE e POP, que mostram resultados favoraveis de
melhoria, sem resultar em nenhum efeito adverso conhecido. Existem também alguns RCT’s
que apoiam um efeito positivo também sobre a funcdo sexual (Bg, 2012). Um programa de
treino com sessfes semanais resulta num aumento da fungdo muscular e na diminuicdo da
sintomatologia (Knorts et al., 2013), destacando-se a importancia de ser orientado por um

fisioterapeuta (LOpez-Liria et al., 2019).

Por outro lado, disfungdes como hiperatividade muscular do pavimento pélvico, restricdes
fasciais, neurais e de tecido cicatricial podem ser tratadas através da terapia manual (Stein et al.
2019). Vérios estudos descobriram que técnicas internas de terapia manual sdo eficazes na
melhoria da dor do pavimento pélvico e fungdo sexual (FitzGerald et al. 2012; Silva et al. 2016).

Os fisioterapeutas adotam uma abordagem multifacetada ao avaliar e tratar as disfuncbes
musculares do pavimento pélvico, dando resposta tanto a disfungfes musculo-esqueléticas,

como a educacdo do paciente, na modificacdo de comportamentos (Stein et al., 2019).

Embora a fisioterapia para o tratamento de DPP seja uma terapia de baixo risco com uma alta
taxa de sucesso, 0 conhecimento e a percecdo do paciente sobre essa opgdo tem-se revelado
baixo. A educacgéo do paciente em relacdo aos detalhes do tratamento pode ajudar a reduzir a

percecdo negativa e a ansiedade sobre estes tratamentos (Wallace et al., 2019).
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2.6 Tipo de Estudo: Revisdo Sistematica

De acordo com o Cochrane Handbook (2021), uma revisdo sistematica, habitualmente
considerada como evidéncia de alta qualidade, “tenta reunir todas as evidéncias empiricas que
se enquadram nos critérios de elegibilidade pré-estabelecidos para responder a uma questdo de
investigacdo especifica. Sdo utilizados métodos explicitos e sistematicos que sao selecionados
com o objetivo de minimizar a presenca de algum viés, fornecendo resultados mais confiaveis

a partir dos quais podem ser tiradas conclusdes e tomadas decisdes”.

A elaboracdo de uma revisdo sistematica compreende a formulacdo de uma questdo de
investigacdo clara, e a utilizacdo de métodos sistematicos e explicitos para a identificacéo,
selecdo e avaliagdo critica de estudos relevantes, bem como para a sua recolha e anélise dos
estudos incluidos (Moher et al., 2015).

De acordo com o Protocolo PRISMA (Preferred Reporting Items for Systematic Reviews and

Meta-Analyses), as etapas para a realizagéo deste estudo foram as seguintes:

1- Formulacao de uma questdo de investigacao;

2- Definigdo dos critérios de incluséo e excluséo;

3- Desenvolvimento de um protocolo de investigacao e realizagdo do seu registo;
4- Desenvolvimento de uma estratégia de pesquisa e realizacdo da pesquisa;

5- Selecdo dos estudos;

6- Avaliacdo da qualidade dos estudos;

7- Extracdo dos dados;

8- Sintese dos dados e avaliacdo da qualidade da evidéncia;

9- Conclusio de resultados.
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Prevalence of Levator Ani Muscle Injuries in Primiparous Women after
Delivery and their Influence on Pelvic Floor Disorders: Implications for
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ABSTRACT]| Introduction: The levator ani muscle (LAM) is the main muscle of the pelvic
floor and studies show a significant association between injuries of the LAM and the first
vaginal delivery, which can cause pelvic floor disorders (PFDs). This study aims to identify the
prevalence of short and long-term LAM injuries after vaginal delivery in primiparous women
and its influence on PFDs. Additionally, with this study, it is further intended to discuss the role
of physical therapy in the recovery of PFDs. Methodology: A systematic review was conducted
according to the PRISMA methodology. The databases used were Pubmed, Cochrane and
PEDro. The quality assessment of the evidence was carried out using the Critical Appraisal
Skills Programme (CASP). Both the selection of studies and their evaluation was done by two
researchers, and by a third reviewer in cases of disagreement. Data were collected on samples,
assessment tools, moments of the assessments and main results. Results: From the search were
gathered 57 articles in total, 19 of which were included for matching the eligibility criteria. The
prevalence of avulsion of the LAM was found in association to vaginal delivery between 18%
and 25%, more often on the right side. Ballooning was detected 20% to 37% of women,
appearing to be more common when compared to avulsion. Pelvic organ prolapse (POP) was
considered the most common disorder associated with injuries of the LAM and there seems to
be some connection with sexual dysfunction. An association with urinary incontinence (Ul) and
anal incontinence (Al) was not sufficiently supported by the studies included. Conclusion:
Avulsion of the LAM and ballooning of the hiatal area have high prevalence in primiparous

women after vaginal delivery and have a strong direct relation to the development of POP.
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Introduction

The levator ani muscle (LAM) is the main muscle of the pelvic floor and has the function of
supporting the visceral structures at rest (namely uterus, bladder and rectum) and, during the
increase of the intraabdominal pressure, of keeping the urogenital hiatus closed (Eickmeyer,
2017). In addition to being the defining structure of the dimensions and biomechanical
properties of the birth canal, it plays an important role during labor (Dietz, 2013).

During labor, the medial parts of the LAM, which insert on the ramus of pubis bone and form
a U-shaped sling around the urethra, vagina and rectum, are forced to stretch considerably
(Siafarikas et al., 2015). Therefore, it is not surprising that a significant degree of strain may
result in the tearing of the muscle and consequently, lead to pelvic floor disorders (PFDs)
(Lawson & Sacks, 2018).

As injuries of the LAM, we can consider avulsion and ballooning. Currently, there is consensus
as to the definition of avulsion, which is the partial or complete detachment of the puborectal
muscle from the site of insertion into the inferior ramus of the pubis, that can occur unilateral
or bilaterally (Smeets et al., 2021). Ballooning is defined as the increase of LAM hiatus
distensibility (Caudwell-Hall et al., 2018). Specifically, these injuries are strongly associated
with primiparity and are more common after vaginal deliveries, namely after forceps deliveries
(Blomquist et al., 2020; Friedman et al., 2019; Wu et al., 2020).

PFDs, such as urinary incontinence (Ul), pelvic organ prolapse (POP) and anal incontinence
(Al), are associated with childbirth and affect numerous women worldwide, many causing the
need for corrective surgery (Milsom et al., 2009). Due to the high prevalence of PFDs and their
impact on the quality of life of each woman as well as on the healthcare system, it is important
to consider these disorders as a public health issue that should be the focus of primary
intervention (Patel et al. 2006).

This study intends to review the prevalence of injuries of the LAM associated with vaginal
delivery in primiparous women in the short and long-term and their impact on the development
of PFDs. For this study, < 1 year was defined for short term and >1 year for long term.
Furthermore, with this study, it is further intended to discuss the role of physiotherapy

intervention in the recovery of PFDs.

18



Material and Methods

This study is a Systematic Review that is conducted according to the PRISMA protocol
(Preferred Reporting Items for Systematic Reviews and Meta-Analyses) (Moher et al., 2015),
with a research question defined following the PECO framework: Population — primiparous
women; Exposure — vaginal delivery; Comparator — null; Outcomes — injury of the LAM and/or

pelvic floor disorders.

According to the criteria for the submission of the systematic review, the protocol was
registered on PROSPERO (Prospective Register of Systematic Reviews) with the registration
number ID 303679.

The inclusion criteria were (1) studies that analyze the prevalence of injuries (avulsion and
ballooning) of the LAM after vaginal delivery in primiparous women; (2) studies investigating
PFDs associated with injury of the LAM; (3) studies that use ultrasound for the diagnosis of
injury of the LAM and use the diagnostic criteria for avulsion and ballooning described by Dietz
(Dietz et al. 2008; Dietz et al. 2011): complete avulsion when all three central slices being
abnormal; partial avulsion when any of slices three to eight is abnormal; ballooning when the
hiatal area of LAM is >25 ¢cm? on Valsalva; (4) articles written in Portuguese, Spanish and
English language. (1) review studies and (2) studies that didn"t use parity as criteria to organize

their results, were considered as exclusion criteria.

A search was carried out in Pubmed, Cochrane and PEDro electronic databases, based on the
following research question: “What is the prevalence of injuries of the levator ani muscle after
vaginal delivery in primiparous women and their influence on the development of pelvic floor
disorders?”. To this end, the following research equation was constructed: (((primiparity) OR
(primiparous)) AND ((“delivery”) OR (birth) OR (childbirth) OR (postpartum)) AND
(("levator ani muscle” ) OR (puborectalis) OR (iliococcygeal) OR (pubococcygeal)) AND
(("pelvic floor trauma™) OR ("ani levator avulsion™) OR (“pelvic floor disorders™) OR (“pelvic
floor dysfunctions™) OR (" pelvic floor functions™))). There was no restriction regarding the
publication dates of the articles. The survey was conducted between October 2021 and
November 2021.

The selection of the studies was conducted by two blinded reviewers through an analysis of the
titles and abstracts of each article, and the existing conflicts were resolved by a third reviewer.
Subsequently, for all studies covered, the full text was reviewed in order to determine eligibility.
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The inclusion or exclusion of articles was defined according to pre-established eligibility
criteria, which were carefully followed. After the final selection, relevant data were extracted
and summarized in a table with the following information: first author, year of publication,

sample, assessment tools, moments of the assessments and main results.

The methodological quality of the studies included was assessed using the Critical Appraisal
Skills Program (CASP) checklists, that allows for the identification of potential biases in the
assessed studies, asking reviewers to answer specific questions through “yes”, “no” or “can’t
tell”. The CASP checklist was used for the Cohort studies (12 questions) and for the Case-
Control studies (11 questions). “Yes” answers added 1 point, while “no” or “can’t tell” answers
did not add up any points (www.casp-uk.net/casp-tools-checklists). Scoring was converted into
percentages following the method used by Elsayed et al. (2021). The studies were classified as:
“highly clinically applicable” with a score of 67-100%, “potentially clinically applicable” with
34-66%, and “clinically less applicable” with a score of 0-66. 33%. In this case, two
independent researchers also carried out the evaluation of the articles and a third one resolved

the conflicts found.

Results

The searches lead to a total of 57 articles. After eliminating duplicate articles, 56 articles were
evaluated for their title and abstract, and 29 articles were selected for full reading. Of the 29
potentially relevant articles, 10 did not meet the inclusion criteria. Finally, 19 studies were
included in this systematic review (14 Cohort studies, 4 Case-Control studies and 1 Cross-
Sectional study.). Figure 1 shows in detail the selection process of the included studies. All
selected studies were methodologically evaluated by CASP and the results for each item are
shown in Table 1.

The studies included in this review were conducted in 10 countries: Czech Republic, Belgium,
Brazil, Spain, Australia, Israel, Ireland, Germany, China and the Netherlands. Generally, they
aimed to investigate the prevalence and type of LAM avulsion or the rate of abnormal
distensibility of the hiatal area after vaginal delivery using ultrasound, as well as to assess the
development of PFDs in primiparous women. Other purposes, such as identifying risk factors
for LAM trauma, investigating morphological changes in the postnatal functional anatomy of
the pelvic floor, determining whether increased vaginal parity is associated with increased
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prevalence of avulsion, and evaluating pelvic floor alterations in different delivery methods,
are aims of studies that were also included for presenting results that are relevant for the purpose

of this review.

In the 19 studies, a total population of 5120 primiparous women were included, 4716 of which
had vaginal deliveries, with an average age of 31.1 + 4.8 years old (mean =+ standard deviation).
Two articles from Durnea et al. (2014, 2015) do not refer to the number of women who had
vaginal deliveries. Most of the included studies assessed the presence of LAM injury between
3 and 12 months after delivery, except for the studies carried out by Valsky et al. (2016), Valsky
et al. (2015), Laterza et al. (2014), Van Delft et al (2014)., Chan et al. (2014) and Aradujo et al.
(2013), who carried out assessments at 18 months after delivery, 21 months after delivery,
between 48 and 72 hours after delivery, at 36 weeks of gestation, at 8 weeks after delivery and
on the second day after delivery, respectively. The study by Dietz et al. (2020) was the only one
included that performed ultrasound evaluations (on average) 33 years after the first delivery.

The articles which focused on PFD’s used different assessment tools, namely Incontinence
Questionnaire-Short Form (ICIQ-SF), Pelvic Organ Prolapse/Urinary Incontinence Sexual
Questionnaire (PISQ12), Oxford Scale, Pelvic Floor Distress Inventory (PFDI), Pelvic Floor
Impact Questionnaire (PFIQ), Pelvic Organ Prolapse Quantification (POP-Q), Pelvic Organ
Prolapse Distress Inventory (POPDI), Urinary Distress Inventory (UDI) and Female Sexual
Function Index (FSFI).

Regarding the results obtained on the prevalence of LAM avulsion associated with vaginal
delivery, there was a percentage between 18% and 25% in most studies, with an even higher
percentage in the studies by Chan et al. (2014) and Valsky et al. (2015), in which, respectively,
79% and 80% of women had LAM avulsion. Five studies were more specific in the description
of the characteristics of avulsion, classifying them as bilateral, unilateral, right-side or left-side
avulsions. Mejido and Sainz (2020) verified 54% unilateral avulsions and 46% bilateral
avulsions in the 6 months after delivery, of which 54.9% occurred on the right and 45.1% on
the left-side, with 78% of avulsions (all type 1) persisting one year after delivery; in the study
by Urbankova et al. (2019), 18.1% of the sample presented unilateral avulsion and 9% bilateral
avulsion, with a greater predominance on the left side (63%); Michalec et al. (2016) concluded
10% unilateral and 2% bilateral incidence; in the study by Cassado et al. (2011), 20% were
bilateral avulsions, with a predominance of lesions on the right-side; finally, Mejido et al.

(2016) found a higher prevalence of unilateral avulsions.
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Ballooning was also studied by some researchers, particularly Sainz et al. (2020), who found it
in 20% of women; Urbankova et al. (2019) in 31.3%; Durnea et al. (2015) in 33%; and Dietz

et al. (2012) found an occurrence of 37%.

In the 19 included studies, only six described PFDs. According to Urbankova et al.(2019), Ul
was 1.6 times more likely in women with LAM avulsion, as was the development of POP I
and I1+; Laterza et al. (2014) reinforce the association of urinary symptoms with LAM avulsion,
as well as with the development of POP I; Durnea et al. (2014) verified the presence of cystocele
(90%), uterine prolapse (89%) and rectocele (70%), for which the most persistent and
significant risk factor was trauma of the LAM; finally, Chan et al. (2014) reported that avulsion
was associated with POP symptoms at 8 weeks after delivery, but not at 12 months after
delivery. The study by Mejido et al. (2020), whose objective was directed towards sexual
dysfunction in patients with and without LAM avulsion, concluded that decreased sexual desire,
lubrication, satisfaction and orgasm were experienced more often by women with avulsion

compared to those without avulsion.

All the details of the included studies, namely the main author and year, sample, assessment

tools, moment of the assessments and results are shown in Table 3.
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Figure 1. Flow diagram of the research conducted.
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Table 1. Methodological quality assessment with CASP Cohort Study Checklist.

1 2 3 4 52 5b 6a 6b 7 8 9 10 11 12 Score %

Dietz et al. (2020) Y Y Y Y Y Y CT Y Y Y Y Y Y Y 13 93%
Cassado et al. Y Y Y Y Y Y Y Y Y Y Y Y Y Y 14 100
(2020) %

Sainzetal.(20200 |Y Y Y CT Y Y Y Y Y Y Y Y Y Y 13 93%
Mejidoetal. (20200 'Y Y Y Y Y Y Y CT Y Y Y Y CT CT 11 7%
Mejido & Sainz, |Y CT Y Y Y Y CT Y CIT CT CT Y Y CT 8 5%

(2020)

Ubankova et al, 'Y Y Y CT Y Y Y Y Y CT CT Y Y CT 10 71%
(2019)

Mejidoetal. (2016) |Y CT CT CT Y Y Y CT Y CT CT CT CT CT 5 3%
Valskyetal. (2015) |Y CT CT Y Y Y CT Y Y CT CT CT Y CT 7 50%
Durneaetal.(205) |Y Y Y CT Y Y Y Y Y Y Y Y Y Y 13 9%
Van Delft e¢ a.'Y Y Y Y Y Y Y CT Y Y Y Y Y Y 13 93%
(2014)

Chanetal.(2014) |Y C¢T CT Y Y Y Y Y Y Y Y Y Y Y 12 8%
Durneaetal.(2014) 'Y Y Y CT Y Y Y Y Y Y Y Y Y Y 13 9%
Cassaddetal.(2014)|Y Y CT Y Y Y CT Y Y CT Y Y CT Y 10 71%
Aradjoetal. (2013) |Y CT CT Y CT CT CT CT Y CT N CT CT CT 3 21%
Dietzetal.(2012) |Y Y Y CT Y Y CT CT Y CT CT Y CT CT 7 5%

Abbreviations: %:= score converted to percentage; Y = Yes; CT= Can’t Tell; N = No. Item 1= clearly focused issue; Item 2= adequate
recruitment method; Item 3= adequate measurement of exposure; Item 4= adequate measurement of outcome; Item 5a= identification
of all of the important confounding factors; Item 5b= adequate study design accounting for the confounding factors; Item 6a= follow
up of subjects complete enough; Item 6b= follow up of subjects long enough; Item 7= results of study; Item 8= accuracy of results;
Item 9= truth of the results; Item 10= application of the results to the population of a local area; Item 11= agreement with other available
evidence; Item 12= implications of the study for practice.
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Table 2. Methodological quality assessment with CASP Case Control Study Checklist.

1 2 3 4 5 6a 6b 7 8 9 10 11  Score %

Valsky et al. | Y Y Y CT CT Y CT Y Y Y Y CT 8 67%

(2016)
Michalec et a. ., Y Y CT N Y CT Y CT Y CT Y Y 7 58%
(2016)
Laterza e a., Y Y Y Y CT Y Y Y CT Y Y Y 10 8%
(2014)

Cassad6 et al. | Y Y Y Y Y Y Y Y Y Y Y Y 12 100%
(2011)

Abbreviations: %:= score converted to percentage; Y = Yes; CT= Can’t Tell; N = No. Item 1= clearly focused issue; Item 2=
appropriate methodology; Item 3 = adequate recruitment method; Item 4= adequate selection of controls; Item 5= adequate
measurement of exposure; Item 6a= equal treatment of the groups; Item 6b= adequate study design accounting for the confounding
factors; 7= treatment effect; Item 8= accurate estimation of treatment effect; Item 9= truth of the results; Item 10= application of

the results to the population of a local &rea; Item 11= agreement with other available evidence.
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Table 3. Details of studies included in the review.

Reference of
study

Sample

Assessment
tools

Moments of the
assessments

Prevalence
of LAM injuries

LAM injuries
related PFDs

Dietz et al.

(2020)
(Dietz et al., 2020)

Cassado et al.

(2020)
(Cassadé et al.,
2020)

Sainz et al.

(2020)
(Sainz et al., 2020)

Mejido & Sainz
(2020)

(Mejido & Sainz,
2020)

Mejido et al.

(2020)
(Mejido et al., 2020)

156 primiparous
women with
vaginal delivery

303 healthy
primiparous women
with vaginal
delivery

250 healthy
primiparous women
(139 forceps
delivery and 111
vacuum delivery)
192 healthy
primiparous women
with vaginal
delivery (35 with
LAM avulsion
included in the
study)

100 healthy
primiparous women
after assisted
delivery (56 with

4D Ultrasound

3D /4D
Ultrasound

3D/4AD
Ultrasound

4D Ultrasound

FSFI

4D Ultrasound

average of 33 years
after first delivery

6 -12 months after
delivery

3 - 6 months after
delivery

6 and 12 months
after delivery

6 months after
delivery

Avulsion diagnosed in 23% of women. No
significant  difference  between  the
prevalence of avulsion in primiparous and
vaginal multiparous women (P = 0,6), or
between vaginal parity groups (one, two,
three and >4 deliveries; p = 0,7).

Prevalence of avulsion of 18,8%: 7,8% in
spontaneous delivery, 28,8% with vacuum,
51,1% with forceps.

Ballooning in 20% of assisted deliveries:
1% with vacuum and 35,3% with forceps.

6 months after delivery: 54% unilateral
avulsions and 46% bilateral avulsions, with
with 54,9% of avulsions on the right and
45,1% on the left.

1 year after delivery: 78% of avulsions
persisted, all type 11 (57,5% on the right side
and 42,5% on the left side).
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Significantly lower | scores on FSFI for
sexual desire, lubrication, satisfaction,
and orgasm in women with avulsion.



Ubankova et al.
(2019)

(Urbankova et al.,
2019)

Valsky et al.

(2016)
(Valsky et al., 2016)

Mejido et al.

(2016)
(Mejido et al., 2016)

Michalec et al.

(2016)
(Michalec et al.,
2016)

Durnea et al.

(2015)
(Durnea et al., 2015)

vacuum and 44 with
forceps).

987 healthy
primiparous women
with vaginal
delivery

EG: primiparous
with 3rd or 4th
degree sphincter

tears (94 women)

CG: primiparous
with healthy
vaginal deliveries
(464 women)

71 healthy
primiparous women
with vaginal
delivery

184 primiparous

EC: 92 with
vacuum-assisted
vaginal delivery

CG: 92 with

spontaneous vaginal
delivery

202
women

primiparous

3D Ultrasound
ICIQ-SF
PI1SQ12

Oxford scale
3D Ultrasound

3D/ 4D
Ultrasound

3D Ultrasound

2D/ 3D
Ultrasound

6 weeks and 12
months after
delivery

3 - 18 months after
delivery

6 months after
delivery

6 months after
delivery

1 year and 9 months
after delivery

1 year after delivery: unilateral avulsion in
18,1% of woman and bilaterally in 9%, with
predominance on the left (63%).

Ballooning in 31,3% of women.

40,4% of EG and 16,2% of CG showed
LAM injury.

Avulsion in 12,7% of women: 55,5%
unilateral and 44,4 % bilateral.

Avulsion in 11% of women (80% unilateral
and 20% bilateral). No difference in the
incidence of LAM avulsion was identified
in women after vacuum-assisted vaginal
delivery (12%) compared to spontaneous
delivery (10%).

Ballooning was detected in 33% and
avulsion in 29% of women, with partial
avulsion in 15% and complete avulsion in
14% of women.
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Ul was 1,6 more likely in women with

avulsion. POP Il was present in 56,9%,
with higher % in women with avulsion
and ballooning.

63% of women with uterine prolapse,
42% with cystocele, and 23% with
rectocele.



Valsky et al.

(2015)
(Valsky etal., 2015)

Van Delft et al.

(2014)
(Delft et al., 2014)

Laterza et al.,,

(2015)
(Laterza et al., 2015)

Chan et al.

(2014)
(Chan et al., 2014)

Durnea et al.

(2014)
(Durnea et al., 2014)

Cassado et al.

(2014)(Cassad6 et
al., 2014)

87 primiparous
women with
vaginal delivery

191 primiparous
women (143 with
vaginal delivery)

40 primiparous
women after
vaginal delivery (20
with LAM trauma
and 20 without
trauma).

328 healthy
primiparous women

192 spontaneous
vaginal delivery, 60
assisted deliveries
(46 vacuum and 14
forceps), 13 (4%)
elective cesarean
and 63 (19,2%)
emergency cesarean

202 primiparous
women

914 primiparous
women with
vaginal delivery

3D Ultrasound

4D Ultrasound

3D Ultrasound

3D Ultrasound
PFDI
PFIQ
POP-Q
POPDI
uDl

4D Ultrasound

4D Ultrasound

3 - 21 months after 81% women with a LAM lesion in the

delivery period immediately  after  delivery
maintained the lesion at follow-up; 3%
women with negative LAM lesion results at
first examination had lesion at follow-up.
36 weeks of After vaginal delivery, the overall

incidence of LAM avulsion was 21%.
Minor and major avulsions were diagnosed
in 4.9% and 16.1%, respectively.

gestation and 3
months after
delivery

Between 48h and
72h and 12 months
after delivery

8 weeks and 12
months after
delivery

79% of women with LAM lesion at 8 weeks
after vaginal delivery with persistence at 12
months.

1 year after delivery

6 -12 months after
delivery

Avulsion in 12,9% of women.
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Urinary symptoms were significantly
more frequent in women with LAM
lesion; POP | was significantly more
associated with LAM injury (95%) than
with no injury (50%).

LAM injury was associated with
prolapse symptoms 8 weeks after
delivery but not after 12 months; no
association of SUI, urgency urinary
incontinence (UUI), Mixed Urinary
Incontinence (MUI) or FI at 8 weeks or
12 months after delivery.

90% of women with cystocele, 89%
with uterine prolapse, and 70% with
rectocele. The most persistent and
significant risk factor was LAM injury.



Aradjo et al.
(2013)
(Araujo et al., 2013)

Dietz et al. (2012)
(Dietz et al., 2012)

Cassad6 et al.
(2011)
(Cassad6 et al.,
2011)

35 primiparous
women:
10 with elective
cesarean, 16 with
vaginal delivery
and 9 with forceps
delivery

513 primiparous
women (351
vaginal deliveries:
27 with forceps, 60
vacuum and 246
spontaneous; 162
cesarean deliveries)

180 primiparous

G1: natural
delivery without
episiotomy (60
women)

G2: forceps
delivery (60
women)

G3: cesarean (60
women)

3D Ultrasound

4D Ultrasound

4D Ultrasound

Second day after
delivery

3 - 6 months after
delivery

1-4 months after
delivery

LAM avulsion observed only in women
with vaginal delivery: 6,25% of cases of in
vaginal delivery group and 22% of cases in
forceps delivery group.

13% of vaginal deliveries with LAM
avulsion and 37% of vaginal deliveries with
irreversible hiatal overdistension.

Puborectal muscle avulsion in 25% of
women: 13.3% of women in G1 and 61.7%
of women in G2. Bilateral avulsions were
observed in 20 % of the G2, but only in
3.3% of the G1 women. Greater
preponderance of lesions on the right side.

Abbreviations: EG= experimental group; CG= control group; G1= group 1; G2= group 2; G3= group 3.
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Discussion

The rate of prevalence of LAM avulsion following vaginal delivery in primiparous women
ranged from 18% to 25% in most included studies. It is important to take into consideration that
one of the causes for the variability of prevalence in some studies may be the fact that
management of childbearing and obstetric practices varies greatly from country to country
(Cassado et al., 2020). Another possible reason for the difference in prevalence could be the
different moments of the assessments of LAM avulsion. Some investigators propose that the
diagnosis of LAM injuries should be made at least one year after delivery, given that the normal
changes in the pelvic floor associated with pregnancy may persist for up to 6 months, or more,

after delivery (Durnea et al., 2015).

Dietz et al. (2020) obtained results on average 33 years after delivery, finding a prevalence in
23% of women with avulsion. Healing of LAM avulsion was reported to happen between 6
months to 3 years after delivery in women who had the condition shortly after delivery, although
these reports can be limited by small sample size (Chan et al.,2017). According to Mejido and
Sainz (2020), healing depends on the type of avulsion, where type Il avulsion has less
regeneration capacity than type I avulsion. These data are in agreement with the study by Chan
et al.(2014) and others not included in this review (Shek et al., 2012; Valsky et al., 2015; Van
Delft et al., 2015; van Gruting et al., 2021). However, there is limited information on the long-
term impact of LAM avulsion after first delivery. More studies with significant samples are

necessary in order to investigate the long-term prevalence of LAM avulsion after childbirth.

Another interesting conclusion about prevalence is the higher percentage of avulsion of LAM
on the right-side, compared to the left-side (Cassadd et al., 2011; Durnea et al., 2015; Garcia-
Mejido & Sainz, 2020). Kimmich et al. (2021) (Kimmich et al., 2021) who studied, in particular,
the association between fetal, maternal and obstetric factors and the side of the body affected
when avulsion occurs, concluded that no significant factor can be associated with the laterality

of the trauma, however, they hypothesize the influence of fetal position to this.

Instrumental delivery was mentioned by many studies included in this review as one of the main
risk factors for avulsion (Araujo et al. 2013; Cassado6 et al. 2011; Van Delft et al. 2014;
Urbankova et al. 2019). Cassado et al. (2020) went further and studied the prevalence of LAM
injuries in different methods of vaginal delivery, from which they concluded that, with

spontaneous delivery taken as reference, forceps delivery increases the risk of avulsion by 12.31
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times, and vacuum-assisted delivery by 4.78 times. Multiparity has also been the object of study
by researchers, and there appears to be no difference between prevalence of LAM injuries after
the first delivery and after subsequent deliveries (although the degree of the injury may worsen),
showing that most avulsions may be caused by the first vaginal delivery (Dietz et al. 2020; van
Gruting et al.2021). Although the population studied in this review are primiparous women, we
reinforce the need for future studies to investigate the prevalence of LAM lesions in multiparous

women.

Ballooning was another type of injury considered in this study. It is important to note that the
criteria for the diagnostic of abnormal distensibility of the levator hiatal are not as standardized
as those for avulsion, which is why it was decided to consider only the results of studies that
used the criterion of a hiatal area of >25 cm? on Valsalva (Dietz et al. 2008). Sainz et al. (2020)
concluded a prevalence of 20% associated with assisted vaginal deliveries, of which 35.3%
were forceps deliveries. Ballooning was also found it by Urbankova et al. (2019) in 31.3% of
women, Durnea et al. (2015) in 33%, and by Dietz et al. (2012) in 37%. Similarly, to the
conclusions drawn for the risk of avulsion, the risk of overdistension increases after forceps
delivery compared with vacuum-assisted delivery, with an adjusted OR of 17.6 (95% CI: 2.3,
136.7). According to some studies included in the review, LAM avulsion appears to be less

likely than ballooning.

This systematic review demonstrates a strong relation between LAM injury and the
development of POP, with a higher prevalence of uterine prolapse and cystocele in primiparous
women (Durnea et al., 2014, 2015; Laterza et al., 2015; Urbankova et al., 2019), proving that
the LAM plays an important role in the support of the pelvic organs. The increase of the hiatal
area reinforces a relation between the injury of the LAM and the development of POP. More
specifically, chances of decreased support during the following 12-18 months are doubled in
women with larger hiatal areas (Hallock & Handa, 2016).

Chan et al. (2014) claim that LAM injury is an important contributing factor to disorders,
however, it cannot be confirmed that it is the cause in 26%, 8% and 4% of women with reported
symptoms of SUI, UUI and FI, respectively, one year after delivery. The relationship between
LAM avulsion and SUI remains controversial, being found in some studies but not others (Chan
et al., 2017). Injury of the LAM may lead to urethral hypermobility, decrease of contraction
strength and reduction or delay in the mechanism of action. This can result in ineffective
urethral closure (Ferreira & Santos, 2009), which may be a reason to associate injuries of the
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LAM with symptoms of SUI (Mathew et al., 2019; Smeets et al., 2021). In contrast, studies do
not find a strong association between avulsion of the LAM and Al (Blomquist et al., 2020).
The study by Mejido et al. (2020) was the only study included in this review that explored
sexual dysfunction in relation to avulsion, showing decrease in sexual desire, lubrication,
satisfaction, and orgasm in women with avulsion, possibly due to a weakening of the pelvic
floor. The puborectalis muscle is the main determinant of intravaginal pressures, hence it is

likely that women notice a sensation of “vaginal laxity” because of avulsion (Dietz 2013)

Other risk factors for the development of injuries of the LAM that were not comprised by this
review were referenced and taken as strongly relevant, namely maternal age, fetal weight
(Urbankova et al., 2019), length of second stage of labor (Michalec et al., 2016) and the fetal
head circumference (Araujo et al., 2013; Cassado et al., 2011; Mejido et al., 2016). The
development of studies that continue to investigate the risk factors associated is essential for
better decision-making in obstetric practices, in order to reduce the prevalence of injuries.

This review was conducted to establish a homogeneous population of study (primiparous,
healthy and with vaginal delivery) so that the results were also more homogeneous, which is
one of the strengths of this review. Another positive factor was the inclusion of articles that
used ultrasound as a tool for diagnosis: advances in ultrasound diagnostic techniques have been
very useful in the identification of LAM lesions, being considered an objective instrument for
the diagnosis of injuries by avulsion (Dietz et al. 2005). Moreover, the use of specific diagnostic
criteria for avulsion and ballooning described by Dietz also aided the standardization of the
results and, therefore, is another strong point to consider. So far, this appears to be the only
systematic review that has been dedicated to investigating the prevalence of MLA injuries and
their potential influence in the development of PFDs.

One of the goals of this review was also to establish prevalence of LAM injuries at different
times after delivery, but more research focusing on longer follow-ups should be conducted in
order to obtain accurate numbers of prevalence and understand the role of this injury in the
development of PFDs. For example, Thomas et al. (2015) reported that the average latency
between the first vaginal delivery and the presentation of POP was 34.3 years. In this respect,
this review is limited. Other limitations to consider are the fact that the searches were only
carried out using free databases, possibly not including some articles which would have met the

eligibility criteria. It would be interesting to analyse the presence of heterogeneity between
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studies through specific statistical tests and thus determine the possibility of carrying out a
meta-analysis, even though it was not an initial objective for this study.

These types of injuries and disorders are very common in the period after delivery and can, at
a later stage, lead to consequences that considerably reduce women’s quality of life. In this way,
it is crucial to raise the awareness of health professionals, namely obstetricians, for the early
referral of pregnant women to physiotherapists specialized in women's health, acting in
prevention. Physiotherapists specializing in women's health develop a clinical reasoning
adapted to the obstetric history of each patient and master a set of therapeutic interventions,
from manual therapy to the teaching of pelvic floor exercises. There is much evidence that
physiotherapy should be the frontline conservative management of pelvic floor disorders
(Bonder et al. 2017; Lopez-Liria et al. 2019; Stein et al. 2019; Wallace et al. 2019).

Conclusions

In this study, the prevalence of LAM avulsion following vaginal delivery in primiparous women
ranged from 18% to 25%, and that of ballooning, reached, on average, 30% of women.
Although LAM avulsion produces more severe symptoms, both avulsion and ballooning lead
to a weakening of the pelvic floor and the development of disorders, with a higher prevalence
for POP. There also appears to be a relation to sexual dysfunction. The association with 1US is

still not consistent amongst studies, and with IF it does not seem to exist.
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IV - Consideracdes Finais

A presente dissertacdo foi desenvolvida tendo por base vérias etapas. A primeira consistiu na
definicdo do tema (e questdo de investigacao) — “Prevaléncia de lesdes do musculo elevador do
anus em mulheres primiparas apos parto e a sua influéncia nas disfun¢ées do pavimento pélvico:
implicacdes para a fisioterapia”, bem como na definicéo do tipo de investigacao a ser realizada

— uma revisao sistematica.

A escolha do tema foi motivada pela minha vontade em investigar o momento do parto como
fator de risco para o desenvolvimento de disfungdes, uma vez que na pratica clinica, a procura
de tratamento surge no po6s-parto. Neste sentido, a investigacdo incidiu sobre a prevaléncia de
lesbes do MLA e disfuncdes associadas (por ser um musculo com um papel preponderante no
suporte dos érgdos pélvicos), consequentes de um primeiro parto vaginal, uma vez que o parto
por cesariana ndo tem sido considerado fator de risco. Adicionalmente, evidenciar o papel da
intervencdo em fisioterapia na recuperacdo das disfuncdes do pavimento pélvico foi também

propdsito para esta dissertacao.

Esta revisdo, desenvolvida com base na metodologia PRSIMA, € composta por 19 artigos que
foram selecionados posteriormente a uma leitura completa, respeitando os critérios de
elegibilidade estabelecidos. Para a avaliagdo da qualidade metodoldgica de cada artigo foi
utilizado o CASP, concluindo-se que a maioria dos artigos foram classificados como “altamente
aplicaveis clinicamente”. As fases seguintes passaram pela analise dos resultados e pela

discussdo dos mesmos, obtendo-se as conclusdes finais.

As respostas aos objetivos estabelecidos foram conseguidas, concluindo-se que a prevaléncia
de lesdo do MLA associada a avulsdo, consequente do parto vaginal em mulheres primiparas,
varia entre 0s 18% e 0s 25% na maioria dos estudos incluidos nesta revisdo. Uma outra lesdo
do MLA, o balonismo, deve ser considerada, uma vez que apresenta percentagens de
prevaléncia superiores a avulsdo (20% a 37% das mulheres) e conduz a altera¢des da fungédo do

pavimento pélvico.

A evidéncia € esclarecedora relativamente a forte relacdo que existe entre a lesdo do MLA e 0
desenvolvimento de prolapsos, sobretudo cistocele e prolapso uterino, e ainda é pouco robusta
e sustentada relativamente a possibilidade de uma causa direta no desenvolvimento de IU.
Alteracbes da funcdo sexual parecem também estar relacionadas com a avulséo,

especificamente diminuicdo do desejo, da lubrificacdo e sensacdo de flacidez vaginal. Em
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relacdo a IA, ndo estd evidenciada associagdo. Mais estudos de elevada qualidade, que se
foquem na associacéo entre as DPP e as lesGes do MLA, s&o necessarios.

Nenhum dos estudos incluidos fez referéncia a fisioterapia como terapia de primeira linha para
0 tratamento destas disfuncbes, contudo, outros investigadores que se dedicaram
especificamente a investigar técnicas de intervencdo para a recuperacdo das DPP, reforcam que
os fisioterapeutas especializados na saude da mulher sdo os profissionais capacitados para a
avaliacdo e tratamento conservador das DPP, através de técnicas manuais especificas,
realizacdo de exercicios e alteracGes de comportamentos (Bonder et al. 2017; Lopez-Liria et al.
2019; Stein et al. 2019; Wallace et al. 2019).

A reflexdo sobre os pontos fortes e as limitacGes da presente revisdo permitem defender a
relevancia do desenvolvimento do estudo, bem como sugerir estudos futuros. Neste sentido, a
determinacdo de uma populacdo homogénea (primiparas, saudaveis e com parto vaginal) e a
inclusdo de apenas artigos que utilizaram a ultrassonografia como instrumento de avaliacdo e
critérios especificos de diagndstico para a avulsdo e balonismo (descritos por Dietz), permitiram
uniformizar mais os resultados, constituindo pontos fortes da revisdo. Até a data, parece ser a
Unica revisao sistematica que se dedicou a investigar a prevaléncia de lesdes do MLA e a sua
acao potenciadora no desenvolvimento das DPP, referenciando a importancia da fisioterapia
como tratamento, de forma a consciencializar todos os profissionais da area da satde da mulher
sobre a necessidade de encaminhamento. Como limitacao da reviséo, considerando que um dos
objetivos desta revisao foi estabelecer prevaléncias em diferentes momentos temporais do pos-
parto, salienta-se o facto de ndo ter sido possivel estabelecé-las a longo prazo devido a escassez
de estudos, pelo que mais estudos com foco em follow-ups mais prolongados devem ser
realizados. Outra limitacdo a ser considerada € as pesquisas terem sido apenas realizadas em
bases de dados livres, com a probabilidade de alguns artigos, que teriam os critérios de

elegibilidade para incluséo, terem ficado por incluir.

A realizacdo desta revisdo permitiu-me desenvolver um raciocinio clinico mais organizado e
informado sobre as leses do pavimento pélvico associadas ao MLA e as disfungdes que podem
advir, fundamental para a minha pratica clinica, na perspetiva da intervencao e na re-educagéo
do paciente. A nivel da investigacéo foi igualmente importante, na medida em que motivou a
pesquisa e a melhoria dos meus conhecimentos relativamente aos procedimentos de uma

revisdo sistematica, para além de ter contribuido para um maior conhecimento da investigacdo
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gue esta a ser realizada sobre o presente tema e quais 0s principais investigadores que a estao a

realizar.

Para desenvolver esta dissertacao foi necessaria disciplina e organizagcao para cumprir 0s varios
procedimentos de uma revisao sistematica dentro do prazo estipulado. O facto de ndo ter pratica
clinica na &rea da Saude da Mulher e 0 mestrado ter sido 0 meu primeiro contacto de
aprendizagem no momento da escolha do tema para a revisao, foi desafiante pensar sobre o
mesmo, tendo sido uma descoberta ao longo de toda a elaboracdo da revisdo sistematica. Fui
adquirindo melhor capacidade critica sobre o tema e termino esta dissertagdo com mais

conhecimento tedrico e competéncias para a pratica clinica.
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