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iITACA
Konstantinos Kavéfis (1863-1933)

“Quando partires em viagem para itaca
faz votos para que seja longo o caminho,

pleno de aventuras, pleno de conhecimentos.

Guarda sempre itaca em teu pensamento.

E teu destino ai chegar.

Mas nao apresses absolutamente tua viagem.

E melhor que dure muitos anos

e que, ja velho, ancores na ilha,

rico com tudo que ganhaste no caminho,

sem esperar que Itaca te dé riqueza.

itaca deu-te a bela viagem.

Sem ela nao te porias a caminho.

Nada mais tem a dar-te.

Embora a encontres pobre, itaca ndo te enganou.
Sabio assim como te tornaste, com tanta
experiéncia,

ja deves ter compreendido o que significam as
itacas”

(Traducéo: Isis Borges B. da Fonseca: Poemas de
Konstantinos Kavafis, Sdo Paulo, Odysseus, 2006,
p. 100-3).
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RESUMO

Na gestacdo varias mudancas pelas quais as mulheres passam sdo capazes de
intervir no seu estado de saude. Estudos relatam que a incapacidade do corpo de
algumas gestantes de acomodarem o crescimento uterino estaria na raiz de
problemas na hemodindmica materno-fetal. A busca por terapéuticas néo
medicamentosas vem crescendo dentro da area da saude nos ultimos anos. O
tratamento manipulativo osteopatico € uma terapéutica integrativa complementar
de saude reconhecida pela organizacdo mundial de salude e aceita pelo sistema
Unico de saude brasileiro. Método: Trata-se de uma coorte prospectiva realizada
com 80 pacientes do ambulatério de pré-natal e da enfermaria de gestantes do
Instituto Fernandes Figueira/Fiocruz entre julho de 2021 e setembro de 2022.
Foram realizados dois estudos, um estudo transversal com 51 gravidas para
avaliar os efeitos hemodinamicos materno-fetais apds o tratamento manipulativo
osteopatico através da dopplervelocimetria nas gestantes e um estudo
prospectivo com 64 gestantes para avaliar a influéncia do tratamento manipulativo
osteopatico sobre a intensidade das dores lombar e pélvica, assim como mudancas
na sua qualidade de vida. Populagéo: foram investigadas gestantes no terceiro
trimestre de gestacdo, acima de 18 anos, e excluidas as gestantes com ruptura
prematura de membrana, com malformacdes fetais, com fetos mdltiplos e trabalho
de parto ativo. Resultados: Os resultados do estudo transversal apds o
tratamento manipulativo ndo foram significantes estatisticamente. No estudo
prospectivo, as gestantes foram divididas em dois grupos < 3 e = 4. Observou-se
uma melhora significante estatisticamente na intensidade das dores lombar e
pélvica em ambos os grupos. Houve melhora nos dois grupos nos indices de
qualidade de vida, sendo que no grupo= 4 atendimentos todos os resultados foram
estatisticamente significativos. Conclusdo: a andlise dos dados do estudo
considerou que o tratamento manipulativo osteopético é seguro para o feto e para
gestantes portadoras de comorbidades, ndo afetando os sinais vitais maternos e
nem a circulacéo uteroplacentaria e feto-placentaria. Os dados também apontaram
gue o tratamento osteopatico foi eficaz na reducado da intensidade da dor lombar e
pélvica e efetivo na melhora da qualidade de vida das gestantes.

Palavras-chave: Tratamento Manipulativo Osteopatico, Gestacdo, complicacdes
Cardiovasculares da Gestacao, Ultrassonografia, Doppler, Escala Visual de Dor,
Qualidade de Vida.
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ABSTRACT

During pregnancy, several changes women undergo can affect their health status.
Studies related to the inability of the body of some pregnant women to
accommodate uterine growth would be at the root of problems in maternal-fetal
hemodynamics. The search for non-drug treatments has grown in the health area
recently. Manipulative osteopathic treatment is a complementary, integrative health
therapy recognized by the world health organization and accepted by the Brazilian
single health system. Method: This prospective cohort study was carried out with
80 patients from the prenatal clinic and the pregnant women's ward of Instituto
Fernandes Figueira/Fiocruz between July 2021 and September 2022. Two studies
were carried out, a cross-sectional study with 51 pregnant women to evaluate the
maternal-fetal hemodynamic effects after osteopathic manipulative treatment
through Doppler velocimetry in pregnant women and a prospective study with 64
pregnant women to evaluate the influence of osteopathic manipulative treatment on
the intensity of lumbar and pelvic pain, as well as changes in their quality of life.
Population: pregnant women in the third trimester of pregnancy, over 18 years old,
were investigated, and pregnant women with premature membrane rupture, fetal
malformations, multiple fetuses, and active labor were excluded. Results: The
results of the cross-sectional study after manipulative treatment were not
statistically significant. Pregnant women were divided into two groups <3 and 24 in
the prospective study. There was a statistically significant improvement in lumbar
and pelvic pain intensity in both groups. There was an improvement in both groups
in the quality-of-life indices, and in the group= four consultations, all results were
statistically achieved. Conclusion: an analysis of the study data found that
osteopathic manipulative treatment is safe for the fetus and pregnant women with
comorbidities, not affecting maternal signs or uteroplacental and fetal-placental
circulation. The data also showed that osteopathic treatment effectively reduced the
intensity of lumbar and pelvic pain and improved the quality of life of pregnant
women.

Keywords: Manipulative Osteopathic Treatment, Pregnancy, Cardiovascular
Pregnancy Complication, Ultrasonography, Doppler, Visual Pain Scale, Quality of Life.
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1 INTRODUCAO

A gestacao € um estado que leva a diversas transformacoes fisiologicas no
corpo feminino. As continuas mudancas sao influenciadas pelas alteracGes
hormonais e afetam todos os sistemas corporais, em especial 0os sistemas
musculoesquelético, respiratorio e cardiovascular (1,2).

O desenvolvimento uterino leva a um numero significante de modificacbes
biomecanicas e posturais capazes de alterar a curvatura lombar, a marcha, a
posicdo da pelve, comprometendo o equilibrio corporal, gerando dores musculares
e afetando a qualidade de vida (QV) das gestantes (3).

As mudancas respiratorias observadas decorrem de altera¢des bioquimicas
e biomecanicas. Os horménios estimulam o aumento da frequéncia respiratoria e
levam a uma diminuicdo na producdo de colageno, ocasionado um afrouxamento
articular. O crescimento uterino leva a uma acomodacéo da caixa toracica com
aumento do perimetro toraxico e abdominal. Entretanto, a despeito das mudancas
estruturais toracicas os pulmfes mantém sua qualidade respiratéria, porém os
musculos respiratérios costais tém sua forca contratil diminuida sem, no entanto,
perder a sua capacidade pressorica.

Os mdusculos abdominais, mesmo distendidos, preservam sua forga. O
diafragma reage ao aumento do conteudo abdominal aumentando sua carga e
alongando-se passivamente. Dessa forma, consegue controlar o aumento presséo
intra-abdominal (P1A) sobre a cavidade pleural no decorrer da contragdo abdominal
(1).

No inicio da gestacdo o aumento da circulacdo dos hormoénios femininos e

das prostaglandinas induzem uma diminuicdo da resisténcia sistémica dos vasos
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gerando um crescimento gradual do débito cardiaco (DC). Soma-se a esse quadro
um aumento da frequéncia cardiaca (FC) e do volume diastolico. Com o
desenvolvimento do Utero, o coragao é rechacado para cima e para esquerda pela
elevacdo do diafragma (2).

O sistema aorta/cava fica sujeito a compressao a partir da vigésima semana
de gestacao, dificultando o retorno sanguineo e o DC, gerando um quadro
hipotensivo. Como compensacdo, 0 sistema simpatico responde com
vasoconstricao e diversificacao do fluxo sanguineo para as veias vertebral e azigos,
enguanto os barorreceptores acionam um aumento da FC como via de restauracao
do DC. No entanto, 10% das mulheres ndo sao capazes de fazer essa acomodacéao
(2,4).

Segundo estudos (5-20), o desenvolvimento uterino alteraria ainda um
importante regulador da homeostasia corporal, a PIA. Varios autores relatam que a
gestacdo curso com padrdes de hipertensdo abdominal (HIA), acomodado por
parcela significativa das gestantes. A adaptacdo ao aumento da PIA estaria
correlacionada com a capacidade de adaptacdo da complacéncia abdominal ao
aumento do contetido gravidico (10,11,18,21).

O rol de transformagdes corporais ainda inclui aumento do peso corporal e
de liquidos circulantes. De 20 a 90 % das gestantes cursam com quadro de dor ou
desconforto muscular e retencéo de liquidos (22,23). Praticas manuais tornam-se
uma oOtima opcéo terapéutica no auxilio a gestante por ndo fazerem uso de
medicamentos e se enderecarem a regulacdo das estruturas miofasciais. O
tratamento manual osteopatico (TMO) se configura como uma terapia nao invasiva,
onde o profissional diagnostica e trata as disfungdes somaticas através das maos

(6). Os osteopatas fazem uso de ampla variedade de técnicas manuais visando
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melhorar a funcéo fisiologica e/ou homeostase de suporte que foi alterada por uma
funcao prejudicada ou alterada de componentes relacionados ao sistema somatico
como estruturas esqueléticas, articulares e miofasciais, assim como elementos
vasculares, linfaticos e neurais associados (24). A osteopatia faz parte do rol das
praticas integrativas e complementares (PIC), sendo reconhecida como profissdo
em varios paises e no Brasil como oficio. As disfuncdes tratadas pela osteopatia
sao catalogadas como doencas do sistema musculoesquelético (CID-10, M99.00-
09) e identificadas pelos parametros da TART (Tenderness, Asymmetry, Range of
motion change, Tissue texture change) (7).

A importancia de aumentar pesquisas sobre o0 TMO em gestantes (8—10)
deve-se a necessidade de se encontrar praticas seguras e efetivas de tratamento

durante a gestacdo, em especial, has gestacdes de alto risco.
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2 OBJETIVOS

O escopo dessa pesquisa foi avaliar os efeitos das técnicas osteopaticas na
hemodinamica materno-fetal, na intensidade da dor e na qualidade de vida das

gestantes, assim como nos desfechos perinatais e natais.

2.1 Geral

Avaliar os efeitos do TMO na hemodinamicos, na qualidade de vida e na

intensidade de dor lombar/pélvica de gestantes no terceiro trimestre de gestagao.

2.2 Especificos

Avaliar as alteragBes hemodinamicas fetais e uteroplacentarias através das
médias das artérias uterinas, umbilical e cerebral média.

Avaliar os efeitos do TMO na média da PA, FC e oximetria das gestantes.

Avaliar as modificagbes na intensidade da dor lombar e pélvica e da
qualidade de vida das gestantes apds o TMO.

Descrever os resultados gestacionais e perinatais das pacientes submetidas

ao TMO.
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3 JUSTIFICATIVA E RELEVANCIA

Segundo autores as modificacfes fisiologicas ocorridas durante a gestacao
solicitam alteracbes e acomodacdes corporais que, mal adaptadas, podem gerar
HIA (6,7,9), sindrome supina hipotensiva (2) e dores lombares e pélvicas (23,25),
com consequente queda na qualidade de vida (3,26) da gestante. De acordo com
essas pesquisas, as alteracdes ainda podem gerar distirbios hemodinamicos
materno-fetais (6,7,15,18) e desfechos natais e perinatais negativos (5,6,11,14,18).

As gravidas, no entanto, ndo podem fazer uso de uma série de
medicamentos que podem atravessar a barreira feto-placentaria e causar danos ao
feto. Portanto, existe uma necessidade de pesquisas em opc¢des nao
farmacoldgicas a fim de tratar questbes decorrentes das proprias mudancas
fisiol6égicas decorrentes da gestacao.

As PICs vém sendo utilizadas com sucesso nos ultimos anos e o TMO tém
muito a contribuir. O aumento das gestantes que buscam o TMO (27,28) leva a
necessidade de novas pesquisas sobre o0 seu uso huma populacao de gestantes
mais diversa. Observa-se uma caréncia de estudos que avaliem os efeitos da TMO
em desfechos obstétricos e neonatais de gravidez de risco.

Estudos realizados em instituicdes publicas do SUS, como o IFF, permitem
um acesso a um maior numero de gestantes com diferentes niveis de
comorbidades e visitas regulares ao ambulatério de pré-natal (PN), o que possibilita
avaliar multiplos aspectos.

A seguranca das técnicas osteopaticas em gestantes viabiliza o seu
emprego (29-35) e sugere a possibilidade de novas pesquisas clinicas que avaliem

multiplos pardmetros a fim de comprovar uma maior abrangéncia do seu uso.
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O ineditismo da pesquisa, aliado a importancia de se encontrar terapéuticas
que auxiliem no controle ndo medicamentoso de gestacdes de risco, mostra a

relevancia do estudo.
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4 REVISAO DA LITERATURA

4.1 MUDANCAS FISIOLOGICAS NO DECORRER DA GESTACAO

As alteracdes posturais, hormonais, biomecéanicas e cardiovasculares da
gestante exigem constantes adaptacdes fisiologicas e metabodlicas do organismo
materno (13,14). O aumento do volume e do acumulo de liquidos nos ligamentos,
nas articulacdes e intraudtero, aliam-se a modificacBes biomecanicas que incluem
estresse ligamentar, aumento da tensdo muscular e diminuicdo de amplitude de
movimento (29).

Do segundo para o terceiro trimestre de gestacao dores lombares e pélvicas
comprometem a qualidade de vida da maior parte das gestantes. Segundo estudo
(36), um historico de fatores de risco como postura inadequada, obesidade,
estresse emocional, sedentarismo, trabalho com exigéncia fisica, quadros de dor e
traumas fisicos pregressos se entremeiam com as adaptacdes corporais exigidas
pelas alteragbes hormonais, biomecéanicas e neuromusculares da gravidez.

Baseado em estudos, sabe-se que os efeitos dos hormdénios relaxina e
progesterona podem influenciar no quadro de dor das gestantes. Esses hormonios
podem causar instabilidade articular, na medida que relaxam os ligamentos da
coluna, da pelve e toda a musculatura lisa (36,37).

Ha uma multiplicidade de fatores biomecéanicos na etiologia dolorosa
muscular gestacional. A heterogeneidade das adaptacfes posturais a partir do
segundo trimestre denotam a variabilidade corporal desenvolvida pelas mulheres

ante ao crescimento uterino (38).
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Evidéncias também falam sobre a acdo do controle motor e neuromuscular
durante a gestacdo (38). A progressdo do desenvolvimento fetal aumenta o
estresse da coluna vertebral e dos musculos abdominais, levando a um acréscimo
da lordose lombar como via de compensacédo. O ganho de peso adquirido ao longo
da gestacdo ndo é distribuido de forma igualitaria ocasionando uma grande
necessidade de reorganiza¢éo do conjunto das massas corporais e da marcha (39).
O conjunto das alteracdes, solicita assim, uma acomodacdo dos centro sensorio-
motores e de gravidade envolvidos nos ajustes para um constante reequilibrio
corporal (40).

Nos dois ultimos trimestre de gestacdo o Utero passa a ocupar a maior parte
da cavidade abdominal. Como consequéncia, ocorre aumento da cavidade pélvica,
um deslocamento cranial dos érgdos abdominais, uma ascenséo do diafragma e
aumento da PIA (41).

A lenta progressao do desenvolvimento uterino associada a acao hormonal
permite que a parede abdominal tenha um relaxamento suficiente para acomodar
0 aumento do conteudo abdominal (9). O diafragma, por sua vez, sofre um processo
de alongamento e afilamento das suas fibras induzido tanto pelo aumento da PIA,
guanto pelo alargamento do rebordo costal inferior. A PIA e o Gtero em crescimento,
aumentam progressivamente a carga inspiratoria sobre o diafragma, podendo gerar
uma maior frequéncia respiratoria (41). Observa-se um aumento do
condicionamento do diafragma, com consequente crescimento da sua forga, o que
permite contrabalancar a diminuicdo da complacéncia abdominal (1). No final da
gestacdo o que se percebe € uma diminuicdo da respiracdo abdominal e um
favorecimento do padrdo toracico, ocasionado pelo aumento gradual da pressao

abdominal (42).
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4.2 ALTERACOES HEMODINAMICAS E SUAS RELACOES COM O

COMPARTIMENTO ABDOMINAL

Alteracbes no controle hemodinamico também sdo observadas com
aumento do fluxo da artéria uterina, diminuicdo da resisténcia sistémica dos vasos,
aumento do DC, do volume cardiaco e da FC (2,9,32). A partir do segundo trimestre
o DC se eleva e alcanca o seu ponto maximo, mantendo-se assim até o final da
gestacao (43).

A manutencdo das modificacbes hemodinamicas solicita um rol de
alteracbes no sistema autbnomo cardiovascular. Observa-se uma maior
importancia do sistema barorreceptor para regular as flutuacdes pressoricas
arteriais e uma menor modulacdo parassimpéatica do coragao (43).

Da vigésima semana de gestacdo em diante as mulheres ficam mais sujeitas
a sindrome hipotensiva supina ou sindrome da veia cava inferior (VCI), que cursa
com hipotensdo aguda, aumento da FC, aumento da pressdo venosa femoral,
palidez e sudorese. Ela é gerada por uma subita compresséo da VCI que diminui o
retorno sanguineo, levando a queda do DC e da PA. Sintomas como dor ou
desconforto toracico ou abdominal, distarbios visuais, dispneia, vomitos e
inquietacdo podem surgir, principalmente quando a gestante se encontra na
posicdo supina. Os sintomas estédo correlacionados com a diminuicao da perfusao
cerebral em consequéncia da queda pressorica. Entretanto, apesar da compressao
da VCI ocorrer em todas as gestacfes, a maioria é assintomatica. Isso se deve a
uma capacidade de acomodacdo do organismo feminino através da acdo dos

barorreceptores simpaticos que elevam a FC (4).
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A sindrome hipotensiva € ainda associada a compressdao da aorta
abdominal. Porém, estudos recentes ndo comprovam essa teoria (44). Mais
provavel é que esteja correlacionada com a compressao da VCI e com uma
insuficiéncia na compensacao da circulacéo venosa profunda, capaz de formar uma
circulacao colateral compensatoria através das veias azigos e vertebrais. O que se
verificou em estudos foi que as gestantes sintomaticas tinham um menor aumento
do fluxo das veias azigos e da FC que as assintomaticas (45,46). Ja que todas as
gestantes sofrem compressao da VCI, a hipétese para o surgimento da sindrome
€ a existéncia de uma variabilidade anatdbmica no sistema azigos (4).

As alteracdes hemodinamicas das gestantes ainda compreendem os
distarbios hipertensivas gestacionais (DHG) que podem surgir a partir da vigésima
semana de gestacdo e tém uma etiologia ainda ndo muito bem definida (47). O
diagnéstico das DHG é dado pela presenca de uma pressao arterial sistolica (PAS)
>a 140 mmHg e diastdlica (PAD) > a 90 mmHg, constatada numa média de
retiradas de no minimo 2 afericbes num periodo de 4h (48-52). Elas sdo a maior
causa de morbidade e mortalidade durante o periodo gestacional, sendo que de 2
a 8% evoluem para pré-eclampsia (PE) (48). Em geral as portadores de PE tém um
bom desfecho, mas podem evoluir para sua forma mais severa que € a eclampsia
(53). No Brasil, segundo dados das Diretrizes Brasileiras de Hipertensao Arterial, a
PE é a principal causa de parto prematuro terapéutico, com uma incidéncia de 1,5%
para PE e uma de 0,6% para eclampsia (54).

As DHG séo multifatoriais e tém como fatores predisponentes para o seu
surgimento gravidez gemelar, tecnologia de reproducao assistida, mais de 10 anos
entre gravidezes, fatores genéticos, nuliparidade, PE em gravidez anterior,

hipertensdo crénica, diabetes pré-gestacional, diabetes gestacional, trombofilia,
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lupus eritematoso sistémico, indice de massa corporal pré-gestacional maior que
30 kg/m?, sindrome do anticorpo antifosfolipide, idade materna 35 anos ou mais,
doenca renal e apneia obstrutiva do sono (48).

Apesar de anos de estudo sobre a PE , ainda ndo se conseguiu um consenso
sobre as causas da patologia em mulheres sem riscos aparentes (55). A causa
mais aceita seria uma remodelacédo incompleta das artérias uterinas decorrente de
uma mal placentacdo (56). Essa pseudovasculogénesis imperfeita leva a uma
cascata de reacdes como hipdxia placentaria, liberacdo de fatores antiogénicos na
circulacdo, estresse oxidativo, disfuncdo endotelial através da liberacdo de
elementos vasoativos na circulacdo materna e quadro inflamatério sistémico (6). A
PE representa um risco materno pela elevacdo da PA que pode estar associada
com proteindria, trombocitopenia, funcéo hepatica prejudicada, insuficiéncia renal,
edema pulmonar, cefaleia e sintomas visuais, além de representar um risco para o
feto de crescimento fetal restrito, oligodramnia e oxigenacao deficiente (47,48,53).

Alguns autores alertam para a possibilidade de uma congestéo venosa estar
correlacionada com a patofisiologia da PE (8,9,16,57,58). Esses estudos vao na
contramé&o da viséo corrente que tende a relacionar o sistema arterial ao aumento
da PA. Apesar da suarelacédo com o DC a rede venosa, para muitos pesquisadores,
estaria relegada a um papel meramente passivo, sem capacidade de alterar o
quadro pressorico arterial.

Cabe lembrar que a congestéo venosa gera dano tanto para funcéo renal,
levando a proteindria, como para a hepatica, aumentando a concentracdo de
transaminase, além de levar a edema periférico. (57). A congestéo leva a disfuncao
organica materna, causada por aumento do ténus vascular venoso e hipertensao

intravenosa, ou por estase de volume apds drenagem venosa (sub)obstruida e
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compressdo venosa externa. O fluxo venoso renal reduzido por conta da
compressao venosa resulta em fluxo sanguineo capilar reduzido, que gera dano
tubular e disfuncdo glomerular. Observa-se ainda uma reducéo tanto do fluxo
plasmatico renal, quanto da perfusdo arterial, gerando uma ativacdo do sistema
renina-angiotensina-aldosterona. Essa cascata eventualmente resulta em oliguria,
albuminuria, hipervolemia e hipertenséo. Todos esses sinais sdo caracteristicos da
PE (6).

O volume de sangue venoso € quase o dobro do arterial e 0 esvaziamento
dessa capacidade de reserva estaria relacionada ndo s6 com o sistema com o
sistema ortosimpéatico, mas também com a PIA (57). O aumento da PIA reduz a
drenagem venosa dos 6rgédos internos levando a sua disfuncdo, com potencial
faléncia dos orgdos acometidos e possivel evolucdo para sindrome do
compartimento abdominal (SCA). Sua elevacdo pode ser percebida por sinais
clinicos como o surgimento de varizes, aumento da pressdo das veias femorais e
sindrome hipotensiva supina (57).

No entanto, cabe ressaltar que a evolucao da PIA para valores compativeis
de SCA, PIA > 20mmHg, é comum em pacientes criticos, por sua vez, € rara em
gestantes (59).

Durante a gestacdo o aumento do volume intra-abdominal é composto de
trés fases adaptativas, uma fase de ajuste, uma fase de alongamento e outra de
aumento da PIA (7,60). Ao final da gestacdo o volume intra-abdominal se vé
aumentado 1,5 vezes, levando a um esgotamento da reserva do volume interno.
Nesse momento, a possibilidade de distensdo da cavidade abdominal torna-se

determinante para a acomodacédo do volume maximo abdominal (7,9).
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Dessa forma, apesar da gestacdo cursar no terceiro trimestre com niveis de
HIA (7,10,11,13,18,21), PIA 212 mmHg, os valores pressoéricos podem ser tolerados
em decorréncia de uma acomodacédo do compartimento abdominal ao crescimento
do utero gravidico (10,11,18,21) e do desenvolvimento de um fluxo sanguineo
colateral para os membros inferiores e abdome (9).

A qualidade da complacéncia abdominal depende do conjunto que constitui
o compartimento abdominal. O tamanho ou forma do abdome é afetada por
estruturas 0sseas como a coluna lombar, o rebordo inferior das costelas, o
apéndice xifoide e a pelve. Ele também é definido pela elasticidade de multiplas
camadas de musculos abdominais (anteriores e laterais), do diafragma, assim
como do funcionamento visceral (61). Alguns autores ainda correlacionam o
compartimento abdominal com a fascia toracolombar (62) e com o diafragma
pélvico (63).

Mas, delimitar o compartimento abdominal (CA) somente aos seus limites
fisicos seria esquecer das conexdes entre os compartimentos (64). Além do mais,
algumas estruturas que compdem o CA, como o diafragma, sdo capazes de criar
uma rede de correlagbes com diversas partes produzindo um entrecruzamento de
informacdes que envolvem todo o corpo (65).

Portanto, a incapacidade de acomodacdo do CA ao crescimento uterino
pode estar conectada com uma malha de estruturas que vai da complacéncia da
parede abdominal, a mobilidade diafragmética e costal, ao funcionamento vasculo-
nervoso, visceral e postural da gestante. A incapacidade adaptativa estrutural pode
gerar fatores mecanicos de risco para o surgimento da HIA, compressao dos 0rgaos

pélvicos, mal funcionamento do diafragma, piora no quadro circulatorio, dores
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articulares com consequente queda na qualidade de vida da gestante e risco

materno fetal.

4.3 TMO COMO TERAPIA AUXILIAR DURANTE A GESTACAO

De acordo com uma abordagem baseada nos direitos humanos, a
importancia dos cuidados com a gestante no decorrer do periodo PN, deve captar
a natureza complexa das questdes que envolvem as praticas e a prestacdo de
cuidados de saude priorizando a saude e o bem-estar centrados na pessoa e néo
apenas na prevencao da morbimortalidade (66).

As inumeras alteracdes fisiologicas pelas quais a mulher passa durante a
gestacdo demandam cuidados que, no Brasil, incluem visitas a ambulatérios de PN,
uso de complexos vitaminicos, vacinacdo, rastreio de complicacbes e
comorbidades atraveés de uma rotina de exames laboratoriais e de imagem (67).
Por isso, o acompanhamento das gestantes solicita o emprego de equipe
multidisciplinar.

Parte dos problemas comuns a gestacdo como quadros de dor e desconforto
afetam a sua qualidade de vida. O emprego de medicamentos durante a gestacao
deve ser sempre avaliado, levando em conta que o feto em desenvolvimento esta
num estagio mais vulneravel da vida e os efeitos dos medicamentos n&do podem ser
detectados com antecedéncia suficiente para evitar danos (68). Portanto, a procura
por terapéuticas ndo medicamentosas torna-se uma via importante a fim de garantir
um tratamento mais seguro e menos sujeito a efeitos negativos.

A busca por terapéuticas manuais vem crescendo nos ultimos anos no

mundo. A osteopatia é uma pratica terapéutica manual que faz parte das PICs. E
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uma terapia com uma visdo centrada na totalidade do individuo (69) que se utiliza
de praticas manipulativas para diagnosticar e tratar disfungcdes somaticas a fim de
restabelecer a homeostasia dos varios tecidos corporais (70). Sua boa resposta
terapéutica além de ser capaz de promover mudancas na qualidade de vida do
paciente geralmente reduz o uso prolongado de medicacao (71).

O incentivo a pesquisas com o TMO é importante na medida em que o Brasil
adotou em 2006 a recomendacdo da OMS que formulou um conjunto de leis
visando integrar as Praticas Integrativas e Complementares (PICS) ao Sistema
Unico de Saude (SUS). Segundo a portaria aprovada pelo Ministério da Satde
Brasileiro (MSB) essas praticas estariam vinculadas a atencéo primaria da saude
(72,73).

De acordo com o portal do MSB, sao praticas que “evidéncias cientificas tém
mostrado os beneficios do tratamento integrado entre a medicina convencional e
praticas integrativas e complementares” (72).

Dentro das premissas da Politica Nacional de Praticas Integrativas e
Complementares (PNPIC) no SUS encontram-se: a incorporagao e implementacao
dessas terapias com a finalidade de prevencdo de agravos e um interesse de
estimular aces de saude alternativas inovadoras. Dentro das suas diretrizes existe
um estimulo das ac¢les intersetoriais, na busca de parcerias, assim como um
“‘incentivo a pesquisa em PIC com vistas ao aprimoramento da atengéo a saude,
avaliando eficiéncia, eficacia, efetividade e seguranca dos cuidados prestados”
(72).

Os primeiros estudos publicados sobre o emprego do TMO durante o PN
datam de meados do século XX (74-76). O volume de pesquisas sobre os efeitos

do TMO com gestantes € perceptivel pelo nimero de revisbes sistematicas sobre
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o tema realizadas por osteopatas (35,77—79) ou incluidas em artigos sobre o uso
das PIC em gestantes (27,28,31). A maior parte das pesquisas com TMO no
periodo gestacional se concentra nos efeitos da terapia em quadros de dor lombar
elou pélvica (29,80—-89). Muitos estudos se centram também no periodo pds-natal
(86,90-92) e no parto (93).

As pesquisas osteopaticas também incluem a identificacdo do perfil das
mulheres que buscam o TMO durante a gestacdo (27) e as experiéncias dos
aspectos fisicos e emocionais experimentadas por mulheres submetidas a
osteopatia no durante e depois da gravidez (94,95).

Também houve um interesse em observar os efeitos no TMO sobre
patologias vasculares durante a gestacdo como trombose (96), cefaleia (97) e
alteracdes hemodinamicas (32).

No entanto, os estudos para avaliar os efeitos hemodinamicos do TMO em
gestantes de alto risco ainda nédo havia sido feito. Comprovar a seguranca do

emprego para mae e para feto, abre espaco para novas pesquisa sobre o tema.
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5 METODO

5.1 DESENHO E LOCAL DO ESTUDO

Trata-se de um estudo prospectivo realizado no periodo entre julho de 2021
a setembro de 2022, com gestantes com e sem comorbidades acompanhadas no
ambulatério de PN e internadas na enfermaria de gestantes (EG) do Instituto
Fernandes Figueira (IFF)/ Fundagdo Oswaldo Cruz (Fiocruz). A pesquisa foi
aprovada pelo comité de ética do IFF sobre o numero 32216620.0.0000.5269
(anexo A) e todas as gestantes assinaram um termo de livre consentimento, antes

de participarem da pesquisa (anexo B).

5.2 CRITERIOS DE INCLUSAO/EXCLUSAO

Foram incluidas gestantes no terceiro trimestre, acima de 18 anos. A idade
minima das pacientes foi definida em funcao das diferencas fisiol6gicas observadas
entre gestantes adolescentes e adultas.

Foram excluidas as gravidas com gestacdo multipla, com malformacao ou
anomalias congénitas, com ruptura prematura da membrana ou em trabalho de

parto.

5.3 CONTEXTO

Os atendimentos ocorreram no IFF, unidade da Fiocruz dedicada ao ensino,

pesquisa e desenvolvimento tecnoldgico. O Instituto é reconhecido como centro de
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referéncia na saude da mulher, da crianca e do adolescente e possui a “atribuicao
do MS de auxiliar, coordenar e avaliar agbes direcionadas para a saude feminina e

infanto-juvenil em ambito nacional”. O servico de PN do IFF

atende gestantes com idade gestacional inferior a 24 semanas, sem
comorbidades clinicas e com indicacées como doencas infecciosas
com risco de repercusséao fetal, adolescentes com idade igual ou
menor de 15 anos, historico de gestacdes anteriores de mal
formacéo, idade materna igual ou superior a 35 anos, gestacao
multipla, doenca hemolitica perinatal e malformag&o ginecologica
maternas.!

A pesquisa foi composta de dois locais de captacdo de gestantes: o
ambulatério de PN e a EG do IFF, que deram origem a dois estudos diferentes, um
estudo transversal e um estudo prospectivo com 51 e 65 gravidas respectivamente.
A maior parte das pacientes participou das duas pesquisas, 0 que gerou um total
de 80 gestantes. Foram analisados os dados de 79 mulheres, havendo a exclusao
dos dados de uma paciente de acompanhamento ambulatorial por malformacéo
fetal, que so6 foi confirmada apés o nascimento. No fluxograma pode-se observar a

divisdo das pacientes entre os estudos.

1 Dados retirados do site do IFF
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numero total de gestantes
(80)

Estudo de QV e intensidade da dor

Estudo Transversal e

pacientes ambulatoriais e da enfermaria de

gestantes =51 pacientes ambulatoriais= 65

total de pacientes =65
1 excluida =malformacdo fetal

resta= 64

total de pacientes analisadas=51

Total de pacientes=64

Responderam o QV ao
menos 2 x=46

Figura 1 - Fluxograma com total de pacientes captadas no ambulatério de PN e
enfermaria de gestantes.

5.4 PROCEDIMENTOS

5.4.1 Estudo Transversal sobre hemodinamica materno-fetal

As gestantes que participaram do estudo transversal seguiram uma mesma
ordem de procedimento. Inicialmente era realizado um exame de ultrassonografia
(US) com dopplervelocimetria colorida (DV) para avaliar a circulagcéo fetal. Apds o

exame era aferida a presséao arterial (PA), frequéncia cardiaca (FC) e oximetria. Na
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sequéncia era realizada uma sessao de TMO, ap0s a qual, era repetida a avaliacao

dos sinais vitais maternos e por fim da circulacéo fetal.

5.4.1.1 Avaliacdo de ultrassonogréfica pela DV

Todos os exames foram realizados em equipamentos da GE da linha
Volusom E10 e E8. Ambos equipamentos possuem as caracteristicas preconizadas
pela The International Society of Ultrasound in Obstetrics and Gynecology (ISUOG)
(98) para a realizacdo de exames obstétricos. Os exames foram realizados por dois
meédicos especialistas em medicina fetal que ndo estavam cegados.

A avaliacdo ultrassonografica com DV obteve trés ondas de pulso
consecutivas semelhantes para visualizar as artérias uterinas, umbilical e cerebral
média e, em seguida, avaliar a impedancia de fluxo pelo Pl através da abordagem
transabdominal. A insonacgao de todos 0s vasos neste estudo foram obtidas durante
a auséncia de movimentos respiratérios e corporais fetais e seguindo as

recomendacdes da ISUOG (98).

5.4.1.2 Avaliacao da PA

A PA de todas as pacientes foi aferida antes e apds o TMO. A afericdo da
PA seguiu as diretrizes de ensaios clinicos, que orientam o uso de monitores
eletrénicos. Foi utilizado o aparelho OMROM HEM 7320, que foi validado (99) e
reconhecido pela Sociedade Brasileira de Cardiologia.

A pressao arterial foi aferida antes e apés o TMO em trés posicdes, sentado,

decubito dorsal e decubito lateral esquerdo, sendo a primeira afericdo apds um
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periodo minimo de repouso de cinco minutos. A medida do paciente na posicao
sentada, segue as orientacdes do fabricante que preconiza o uso do manguito no
braco esquerdo, acima do cotovelo, estando braco e pés apoiados sobre uma
superficie. Em decubito dorsal o braco se manteve ao longo do corpo e em decubito

lateral alongado a frente.

5.4.1.3 TMO

Todos as pacientes receberam um mesmo protocolo, elaborado para o
estudo, que incluiu técnicas osteopaticas de equilibrio das tensdes ligamentares,
miofasciais, de energia muscular e cranianas. Foram excluidas técnicas de alta
velocidade e baixa amplitude. As sessdes de TMO variaram de 30 a 40 minutos e
foram realizadas por uma Unica osteopata diplomada em osteopatia (D.O) com 20
anos de pratica. O protocolo do TMO com as técnicas utilizadas esta descrito no

anexo C.

5.4.2 Estudo prospectivo de QV e intensidade de dor

5.4.2.1 Escala visual de dor (EVA)

A Escala Visual Analdgica - EVA € um instrumento unidimensional utilizado
para avaliacdo da intensidade da dor (anexo D). Trata- se de uma linha de 10 cm
com escalas de dor que variam de 0 a 10, dividida em grupos de leve (0 a 2),
moderada (3 a 7) e intensa (8 a 10). A escala também se utiliza de recursos visuais

como desenhos representando expressbes faciais (100). Em todos os
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atendimentos a paciente era arguida sobre a presenca de dor. Caso a paciente
respondesse positivamente a escala era apresentada a paciente.

Foi considerado dor lombar toda dor circunscrita entre as ultimas costelas
posteriores até o promontoério sacro, e a dor pélvica a dor localizada na regiao da

cintura pélvica (pubis, perineo, virilha, bacia e coxo femoral).

5.4.2.2 QV SF-36

Foi aplicado a versao brasileira validada do QV SF-36 (Medical Outcomes
Study 36 - Item Short-Form Health Survey). Trata-se de um instrumento
autoaplicavel, multidimensional formado por 36 itens, englobados em 8 escalas ou
componentes: capacidade funcional, aspectos fisicos, dor, estado geral da saude,
vitalidade, aspectos sociais, aspectos emocionais e saude mental. A pontuacdo
varia de 0 a 100, no qual zero corresponde a pior estado geral de saude e 100 a
melhor estado de saude (101). O QV SF-36 na versao brasileira pode ser visto no

anexo E.

5.5 COLETA DE DADOS

A coleta de dados no ambulatorio de PN ocorreram as tercas e quintas-feiras
com uma amostra de conveniéncia. As pacientes foram atendidas com o TMO
desde o seu ingresso no estudo até o momento do término da gestagdo. Os
atendimentos ambulatoriais ocorreram a cada visita de rotina das gestantes ao

ambulatorio.
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Ja o atendimento para o estudo transversal foi dose Unica e realizado nas
dependéncias da medicina fetal. As gestantes que participaram em ambos 0s
estudos foram orientadas a manter o tratamento obstétrico e medicamentoso
padrao.

As pacientes que porventura apresentassem qualquer tipo de intercorréncia
como dor abdominal, sangramento, aumento da PA ou qualquer outra mudanca no
seu quadro clinico que representasse risco a sua saude ou para o feto ndo eram
atendidas ou tinham o seu acompanhamento de TMO interrompido. No entanto,
estas gestantes tinham seus dados acompanhados até o final da gestacdo para

avaliacao dos desfechos perinatais.

5.6 EFEITOS ADVERSOS

Uma gestante de acompanhamento ambulatorial foi excluida dos
atendimentos por possuir lipotimia, que se intensificavam apdés o TMO. Essa
paciente teve seus atendimentos interrompidos, mas foi liberado pela prépria o uso

dos seus dados.

5.7 VARIAVEIS OBSERVADAS

Todos os dados clinico-obstétricos foram retirados dos prontuarios do PN,

da EG, ou dos dados da sala de parto ou da enfermaria da maternidade.
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5.7.1 Variaveis clinico-demograficos das gestantes

- Idade;

- Escolaridade;

- Situacao profissional;

- Etnia (a anotada em ficha do prontuario, que nao é autodeclarada);

- Tabagismo (antes e durante a gestagao);

- Etilismo (antes e durante a gestagao);

- Numero de filhos, niumero de gestagdes, numero de abortos e numero de partos;
- Antecedente de malformagao fetal;

- Pratica de atividades fisicas (descricdo que consta na ficha);

- IMC do inicio da gestagao (segundo os dados da matricula) e final da gestagao.

5.7.2 Variaveis obstétricas

- Data da ultima menstruacdo (DUM), idade gestacional (IG) relativa a DUM e
relativa ao US;

- Diabetes (gestacional ou crénica);

- Patologias renais/ITU;

- Patologias respiratorias cronicas;

- Quadro algico (todo o tipo de quadro algico desde musculoesquelético a cefaleia);
- Patologias cardiacas (todas as descritas no prontuario);

- Doencgas autoimunes?;

2 segundo os dados de referéncia da OMS.
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- Medicacéo utilizada ao longo da gestagao e pregressa (desde que esteja descrita
no prontuario);

- Infecgao (doencgas infecto contagiosas inclusive);

- Ganho de peso gestacional em kgs (relativo aos dados relatados de peso pré-
gestacional e peso final registrado);

- Perdas transvaginais (como sangramento, perdas de liquidos);

- Todo o tipo de dor abdominal.

5.7.3 Variaveis da hemodinamica materna

O historico da pressao arterial diastélica e sistdlica, e a frequéncia cardiaca

foram registrados de acordo com os dados aferidos antes e depois do protocolo de

TMO tanto na EG como no ambulatorio de PN.

5.7.4 Variaveis da hemodinamica fetal

Estudo de ultrassom realizado na medicina fetal, antes e apds o protocolo

de TMO em 50 gestantes.

5.7.5 Variaveis perinatais

- Tipo de parto (cesareo com o sem férceps ou vaginal com ou sem assisténcia);
- Obito fetal e neonatal até 12 hs.
- Peso de nascimento em gramas;

- ldade gestacional do recém-nato;
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- Adequacéo peso por idade;

- Perimetro cefalico em cm;

- Altura em cm;

- Escore z de peso, escore z de altura e escore z de PC;

- Apgar de 1° e 5° minutos.

5.7.6 Desfechos considerados

- Desfecho principal a média da PA e FC das gestantes acompanhadas no
ambulatério de PN e na EG;

- Desfechos secundarios sdo: a média das artérias uterina, umbilical e cerebral
através do US antes e ap6s o protocolo de TMO;

- A avaliacdo da qualidade de vida das gestantes acompanhadas no ambulatério
através do QV sf-36;

- Os desfechos perinatais através da média de peso de nascimento, idade
gestacional de nascimento e tipo de parto. Estes desfechos serédo controlados pelo
inicio do acompanhamento do pré-natal, idade materna e ganho de peso

gestacional.

5.8 RISCO DE VIES

5.8.1 Controle viées de acompanhamento

- Todos os dados faltantes dos prontuarios foram captados através de chamadas

telefénicas. As pacientes que nao tiveram seus filhos no IFF, assim como aquelas
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que so tiveram um TMO antes do parto tiveram seus dados retirados da analise

final.

5.8.2 O controle do viés de informacgéo

- Foi realizado por meio de captacéo das fichas de prontuario que contém todas as
informacdes desde o PN ao parto;

- As informacdes sobre os atendimentos de TMO foram feitas numa ficha em
separado elaborada pelos pesquisadores;

- Informacdes retiradas do QV validado;

- Somente as medidas de PA antes e depois do TMO é que foram realizadas pela
pesquisadora;

- Os dados hemodinamicos fetais foram realizados por 2 profissionais habilitados
na realizacao de ultrassom;

- Os possiveis fatores de confusdo foram controlados através da estratificacdo das

variaveis das pacientes.

5.9 DADOS FALTANTES

Nao houve dados faltantes das pacientes. Os dados que ndao constavam do

prontuario foram recuperados através de ligagao telefénica para gestante.
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6 QUESTOES ETICAS

Este projeto foi registrado no sistema de controle de projetos do
departamento de pesquisa do IFF-Fiocruz e submetido ao CEP-IFF onde foi
avaliado as questdes éticas e adequacbes as resolugcdes em vigor. Todas as
pacientes sO foram incluidas no estudo apos leitura e assinatura do termo de livre

consentimento esclarecido.
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7 PRODUTOS

Foram produzidos trés artigos, um aceito e dois submetidos. Um quarto
artigo, um estudo de coorte, sera ainda finalizado. O primeiro artigo ja aceito € uma
revisdo sistematica sobre pressao intra-abdominal em gestantes que serviu de
embasamento tedrico para algumas ideias levantadas na tese. Os outros dois
artigos submetidos apresentam dados coletados nas dependéncias do IFF e tratam
dos efeitos do TMO na circulagdo materno fetal, na intensidade da dor lombo-
pélvica e na QV das gestantes incluidas na pesquisa. Todos os artigos produzidos
constam na integra abaixo nos resultados.

O quarto artigo sera um estudo de coorte comparando os dados de gestantes
ambulatoriais atendidas (grupo exposto) e nao (grupo controle) pelo TMO. Serao

avaliados a PA, FC, os desfechos perinatais maternos e natais do bebé.
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Abstract

Objective: To carry out a systematic review to assess the effects of intra-abdominal
hypertension on maternal-fetal outcomes.
Methods: The search was carried out between 28™ June to 4™ July 2022 on the Biblioteca

Virtual em Saude, Pubmed, Embase, Web of Science, and Cochrane databases. The study
was registered in PROSPERO (CRD42020206526).

The systematic review was performed according to the guidelines of the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. To assess the

methodological quality and control the risk of bias, New Castle was used.
Results: A total of 6203 articles were found. Of these, 5 met the selection criteria for a

full reading. The selected studies included a total of 271 pregnant women, of which 242
underwent elective cesarean section and measurement of intra-abdominal pressure via a
bladder catheter.

In both pregnant women groups, the lowest intra-abdominal pressure values were found in
the supine position with left lateral tilt. Prepartum values in normotensive women with
singleton pregnancy (7.3£1.3 to 14.1 + 1 mmHg) were lower than in gestational hypertensive
disorders (12.0+3.3 to 18.3+2.6 mmHg). In postpartum, the values decreased in both groups
but were even lower in normotensive women (3.7+£0.8 t0 9.9 £ 2.6 mmHg vs 8.5 £ 3.6 to
13.6 £ 3.3 mmHg). The same was true for twin pregnancies.

The Sequential Organ Failure Assessment index ranged from 0.6 (0.5) to 0.9 (0.7) in both
groups of pregnant women. The placental malondialdehyde levels were statistically (p <
0.05) higher in pregnant women with pre-eclampsia (2.52+1.05) than normotensive

(1.42+0.54).
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Conclusions: Prepartum intra-abdominal pressure values in normotensive women were

close or equal to intra-abdominal hypertension and compatible with gestational hypertensive
disorders even in the postpartum period. IAP values were consistently lower in supine
position with lateral tilt in both groups. Significant correlations were found between
prematurity, low birth weight, pregnant women with hypertensive disorders, and increased
intra-abdominal pressure. However, there was no significant association of dysfunction in
any system in the relationship between intra-abdominal pressure and Sequential Organ
Failure Assessment. Despite the higher malondialdehyde values in pregnant women with
pre-eclampsia, the findings were inconclusive.

Given the observed data on maternal and fetal outcomes, it would be recommended that
intra-abdominal pressure measurements be standardized and used as a diagnostic tool during
pregnancy.

Keywords: abdominal compartment syndrome, intra-abdominal hypertension,

cardiovascular, pregnancy.
Introduction

Intra-abdominal pressure (IAP) is the uniform pressure contained in the abdominal
cavity and is recognized as one of the main regulatory factors of homeostasis [1,2].
According to the Abdominal Compartment Society (WSACS), IAP > 12 mmHg is defined
as intra-abdominal hypertension (IAH), being recognized as a pathological state that requires
attention, and IAP > 20 mmHg is defined as abdominal compartment syndrome (ACS),
which is associated with organ dysfunction/failure [3].

According to some studies, pregnancy generates conditions conducive to chronic

elevation of 1AP, allowing the development of IAH and ACS [4-8].
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The occurrence of IAH during pregnancy depends on the relationship between
uterine growth and abdominal compliance dictated by the relationship between intra-
abdominal volume and IAP [1,3]. After the 24th week of gestation, the uterus increases
exponentially to the point of occupying 61% of the intra-abdominal volume [2]. At that
moment, there is a reduction in the compartment's adaptive capacity and abdominal
compliance [5], which generates an increase in IAP [1,9].

Some Authors have reported that IAH can cause venous congestion, hypertension,
hypoperfusion, and systolic cardiac dysfunction [2,5,10-13], and multiple organs
dysfunction similar to that seen in pre-eclampsia (PE) [14].

Although some studies [2,10,11,15-18] have observed the effects of IAH on adverse
maternal-fetal outcomes, the assessment of IAP during pregnancy is underestimated and
neglected [2]. Therefore, the present study aims to conduct a systematic review of the

literature to assess the effects of IAH on maternal-fetal outcomes.

Materials and Methods

Design and Guiding Question

This was a systematic review of the literature undertaken according to the
recommendations of PRISMA (Preferred Reporting Items for Systematic Review and Meta-
Analyses) with the objective of answering the following guiding question: What are the

effects of intra-abdominal hypertension on maternal-fetal outcomes?
Protocol and registration

The review’s protocol was registered at the International Register of Systematic
Reviews (PROSPERO) under number CRD42020206526 on October 9, 2020. The last

update was on June 13, 2022.
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Information sources and eligibility criteria

Manuscripts written in Portuguese, English, French, or Spanish on non-laboring
normotensive pregnant women aged 18 years and above with gestational hypertension, with
elective cesarean section and IAP measured via bladder catheter were included.

Articles that evaluated the association between increased IAP/ACS and the presence
of abdominal mass, ascites, sepsis, and trauma were excluded. The case series, meta-

analysis, and systematic review designs were not the object of the present review.
Search strategy

The search strategy in the selected databases was performed considering the
following keywords: abdominal compartment syndrome, intra-abdominal hypertension,
cardiovascular, and pregnancy, in a combined way using Boolean operators (S1 table). The
search took place between 28™ June to 4™ July 2022 and was complemented by references
identified in selected articles. Cohort studies were selected regardless of the date they were

published.

Selection of articles, data collection process, quality assessment, and risk

of bias

The articles identified in the databases were initially evaluated for their titles and
abstracts and scrutinized with the help of Zotero® to identify duplications. Two reviewers
independently evaluated them, according to eligibility/exclusion criteria. Doubts and
disagreements were analyzed through consensus meetings. Papers that met the eligibility
criteria were read in their entirety.

The selected articles were evaluated for their methodological quality, especially
regarding risk of bias control based on the Newcastle-Ottawa scale (2021) [19]. The risk of

bias quality assessment of the articles included can be observed in the supplementary
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material (S2 table). The Newcastle-Ottawa scale [19], developed to assess the quality of non-
randomized studies from three perspectives (selection of study groups, comparability of
groups, and determination of exposure or outcome of interest), was used in a total of eight

sub-items.
Data extraction process and summary measures

A specific tool was developed to extract data from the selected studies, which
considered: the author's name, year of publication, place of study, observation period,
objectives, evaluated population, inclusion and exclusion criteria, gestational age (GA),
body mass index (BMI), birth weight, Sequential Organ Failure Assessment (SOFA) index,
placental malondialdehyde (MAD) levels, and the presence or absence of gestational

hypertensive disorders.
Evaluated variables.

IAH was the independent variable analyzed and defined by the parameters of the
Abdominal Compartment Society (WSACS) (IAP >12 mmHg and ACS when [AP >20
mmHg) [20]. IAP was observed in pregnant women with and without gestational
hypertension (GH) and PE, diagnosed according to the ACOG definition [21], which dictates
the presence of GH when systolic BP > 140 mm Hg and/or diastolic > 90 mm Hg, at least
twice within 4 hours, starting at the 20th week of pregnancy and in women with a previously
normal blood pressure condition. PE [21] is a type of gestational hypertensive disorder that
occurs most frequently after 20 weeks of gestation or near term, associated with signs and
symptoms that may or may not be accompanied by proteinuria.

The dependent variables evaluated were the SOFA index and placental MAD levels.
The SOFA index is based on six scores relating to the respiratory, cardiovascular, hepatic,
hematological, renal, and neurological systems. Each system has a sub-score from 0 to 4 in

which its numerical increase reflects the worsening of organ dysfunction [22]. It should be
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noted that although the SOFA index was created to assess inpatients with sepsis [23] and
acute morbidity from critical illness it has been widely validated as a tool for this purpose in
a variety of healthcare settings [22].

The serum level of MAD, a product of lipid peroxidation [24], is a biomarker of
oxidative stress. It marks a state of imbalance between reactive oxygen species and
detoxification mechanisms [25] and is related to the forming of free radicals.

IAP results were evaluated based on mean values, confidence intervals, and p-value

before and after emptying the abdominal cavity in cesarean section.

Result

Selection of manuscripts

Figure 1 contains the flowchart of the number of manuscripts identified in the distinct
stages of execution of this systematic review. The search strategy applied in the considered
databases returned a total of 6202 studies. To these was added one more article identified in
other sources, making a total of 6203. Of these, 588 were removed due to duplicity, and 5551
were excluded after reading the titles and abstracts. A total of 62 articles were read in full,

of which five [26-30] were selected.
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Figure 1: Flow diagram for systematic review which includes
searches of databases, registers, and other sources.
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Characteristics of the selected studies

The included manuscripts were published over 12 years, between 2010 and 2022,
and the research took place in countries such as the USA [26,30], India [28,29], and Turkey
[27]. The total number of pregnant women evaluated in developed countries (65) is less than
half of those in developing countries (228) (Table 1).

The selected articles included a total of 271 pregnant women, divided between 168
normotensives and 103 hypertensives, of which 242 underwent elective cesarean section,
with IAP measurement via a bladder catheter.

Only two studies previously performed sample size calculation [28,29], and bias
control in the collection of data was informed in 3 articles. Staelens et al [16] and Garg et al

[29] reported that they use a single examiner to avoid intra-observer bias, while Arora et al
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[28] ensured bias control by blinding the examiner to the clinical picture of the pregnant
woman.

With regards to the time of measurement of AP, one article reported measurement
of IAP only before delivery [29], and another after delivery [26], while majority (3 out of 5)
reported IAP measurements before and after delivery [27,28,30]. Regarding the type of
pregnancy, women with a single fetus [26-28] and twins [29,30] were evaluated.

Two studies sought to standardize IAP measurements in pregnant women by
comparing the supine position [26,29] with the semi-recumbent position [26] or with the 10°

left lateral tilt position [29].



50

Table 1: Characteristics of inclided studies reporting intra-abdominal pressure measurements in non-laboring pregnant women undergomg elective cesarean section

Study Population
. . . . . . . Outcome /
First author, Prospective observacional Non-laboring pregnant women undergoing elective CS .
commparison
year, country o
Design  Period Setting Aim N Inclusion criteria Exclusion criteria e
Obs & Gyn D IAP after CS
AbdebRazeq Apriaogy Ok & Gy Dep . . . i
Vale Univ Med  To estabilish normative values Elective primary or repeat __ with GH'PE
etal 2010, Cohort through _ . bl Not schedule CS .
FUA April2008 School New  of IAP in pospartum wommen cs and without
. 7 Haven Hospital GH
T IAP and Study tients wh . . . AP befi
Obs & Gyn Dep 0 eastre an : g.roup = en V0 ) ulfetal pregnancies, polyhydramnios, clore
. . placental levels of were diagnosed with e and after C$
Unsal et al., ; Karadeniz Univ ) L. e fetal abnormalities, dizbetes, )
2017 Cohort Not Hospit] malondialdehyde in patients hypertensive disorders, PE tromboohlia maternal renl disease T WORER
_ informed P . with PE; To investigate the and HELLP syndrome and . . with and
Turkey Trobzon tertiary ., . and severe maternal obesity .
relationship between IAP and control group normotensive ‘ without
referral center BMI=40kg/m®.
clinical features of PE pregnant women HG/PE
?\Ot Aaest & CHFC.al Age < 18 years, polyhydrammios or ~ IAP before
informed  Care Dep Univ To evaluate and compare . I
R s PE and normotensive fetal abnormalities, history of bladder  and after CS
Arora et al| After and Guruteg AP and its association with E . . i )
.~ Cohort = . . . patients, singleton pregnancy dysfunction or abdominal masses in women
2019, India consent  Bahadur organ disfinction/ faiure in . i g . , ,
. it . . and spinal anesthesia. contraindication to spinal block ad post- with PE and
April May Hospital New  PE and normotensive patients . .
. spinal sensory level lower than T6 without PE
2017 Delhi
=37 weeks gestation, IAP before
. Anaest & To estabilish and to compare elective primary or repeat CS in supine
. Critical Care  normative valies of TAP in CS, under single-shot L. e and lateral tlt
informed . . . . , .. DPreexisting organ disfintion/failure and ..
Dep Univ Col  supine vs 10° left lateral subarachnoid block, including . . ) positions by 4
Gargetal, After . . . . any contraindication to intravesical [AP °,
.~ Cohort Medical position; to evaluate the effect 100 those with complicated risks factors
2020, India consent . . . i . measurement, such as bladder surgery. .
October / Sciences and  on organ disfunction as well pregnancies; PE, diabetes, ematuria or neurosenic bladder obesity, PE,
i  GTB Hospital  as with certzin maternal risks multiple gestation. previous E ' multiple
. New Delhi characteristics CS and maternal gestation
hemorrhage previous CS
IAP before
and after CS
in left lateral
Ruptured membranes, uterine u}toiy':( )
After =18 years old , > 28 0/7 contractions with or without labor, iringp' I\' X
consent Obs & Gyn Dep To evahuate the effect of weeks of gestational agenon known jat!d.ommal-pehﬁc mas;.medlcal PE. ()
_ between L. \ . i emergent cesarean schedule, comorbidities that could result in i .
Narang et Mayo Clinic singleton vs twin gestation, as . . . . .. Twins: N X
., Cohort  August . with regional anesthesia, increased TAP, such as preexisting renal N
al2022, USA College of well normotensive vs PE, on . . . . . PE. (3)N:
2020 and . . including normotensive and  disease, neurogenic bladder, L
Medicine IAP during pregnancy i . .. Sing. X
December PE. diabetes,singleton and  pseudotumor cerebri inflammatory Twins, (4)
2021 multiple gestation bowel disease, known liver disease, and L
transplant PE: Smg. X
organ i Twins. All
results
compared
with maternal

CS, cesarean section; IAP, intraabdominal pressure; PE, preeclampsia; BMI, body mass index; Sing.,Singletons; N, normotensive; GH, gestational hypertension.

Assessment of quality and heterogeneity of studies

Assessment of the five selected articles showed a low risk of bias in the studies, all

of them being of good quality (S2 table2). Only the study by Arora et al [28] scored 100%,
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the others having lost points due to measurement bias [26,29,30] and single-time follow-up
[26,27]. Given the heterogeneity between the articles regarding the differences in the forms

of measurement, it was impossible to carry out a meta-analysis.
Different ways of measuring IAP

Observing the means adopted for measuring IAP, it was found that most of the
selected articles measured IAP according to the WSACS guidelines [3,31,32] , that is,
zeroing the transducer in the auxiliary midline [27-30] and instilling 25 ml of saline into the
bladder [26-29]. The exceptions were the study by Abdel-Razeq et al. [26], which measured
by zeroing the transducer in the pubic symphysis, and the study by Narang et al [30], which
instilled 50 cc of saline solution. Both used measurement parameters of the Kron technique

[33] (Table 2).

Table 2: Charactenstics of intra-abdominal pressue messeement technigues in the includad studies

& tudy author, . . Anssthesial . .. Tansdvcer zero  Tramsducer L L
N Measurament time mlatad to (2 tine Patient position . . saline mection
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beforespbarachmd . o s
.:11'[!.'2. ztal., B block and aferthe Just after surgery and 2 semsery block of T i WP, %
2010 N howrs later or higher
aonset of sensory block
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2000 100 and grice CS subarachnoide block tateral il 141 Pl
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“ Four AP messurement

" Tro positions supine and 107 keft lateral gt
Most articles reported factors known to influence the measurement of 1AP, such as
breathing, vertebral level, or dermatome affected by the anesthetic used and the
measurement position[26—30]. The exception in relation to the respiratory factor was Narang

et al [30], and in relation to the anesthetized region, the exception was Unsal et al [27], who
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measured it after delivery. In addition, Narang et al [30] did not stage the degree of left

lateral tilt they used for the measurement.
Comparison between pre and postpartum IAP values

In Table 3, we observed that 10.3% (25) of the pregnancies were multiple. Pregnant
women with GH/PE accounted for 43% of the sample and were unequally present in the
selected articles.

Based on the WHO classification [34], moderate to severe obesity was detected in
all selected studies, with the average sample from developing countries being eutrophic and
the one from developed countries obese. BMI values were always higher among women with
GH/PE.

During the prepartum period, 1AP values were lower in normotensive women with
singleton pregnancy (7.3£1.3 to 14.1+1 mmHg) than in women with GH/PE (12.0£3.3 to
18.3+2.6 mmHg). IAP values were, however, found to decrease during the postpartum
period in these pregnant women in both groups but the decrease was more in hormotensive
women (9.9 + 2.6 to 3.7+£0.8 mmHg) compared with women with GH/PE (11.0 + 9.9t0 8.5
+ 3.6 mmHg). In multiple pregnancies, lower prepartum IAP values were observed in
normotensive women (12.4 (10.2-13.1) vs 14.6 (11.7-16.8 mmHg) when compared to
women with GH/PE, with a drop in both groups in the postpartum period (6.2 £ 2.5 mmHg
Vs 6.5 £ 3.2 mmHg).

The IAP measurements in the semi-recumbent position (10.5 £ 5.5 vs. 5.8 + 4.6
mmHg) were higher than in the supine position in normotensive and GH/PE patients (17.3%
13.6 vs 11.0 £ 9.9 mmHg). A drop in IAP values was also observed among pregnant women
with and without complications of single or multiple fetuses in the left lateral tilt position

when compared to the supine position.
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Maternal risk factors and PIA outcomes (SOFA, MAD, prematurity, and

birth weight).
The mean GA of all normotensive women with a single fetus was consistent with
term delivery (37.4 + 3.0 and 38.9 + 1.7 weeks), which was not verified in those with GH/PE

(33 and 37.4 = 1.9 weeks). In multiple pregnancies, GA presented prematurity parameters in

both groups (Table 3).
Table 3: Comparison of maternal-fetal measurements with AP values from each study
author(s), vear Abdel-Razeqetal, 2010 a Unsal et al, 2017¢ Aroraetal, 2019¢ Garg et al, 2020¢ Narang et al, 2022¢
wihot HG ~ withHG |wihowtHG  wihHG  |wihowt HG  wihHG without HG with HG wihot HG  with HG
: ) 17 4 19 0 0 9 80 20 ne LS
Number of patients
31.8£5.0¢ 375258
i i M42+5 210+ 145 135 £37 17
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The weight of newborns (NB) was measured in three articles [27,28,30]. According
to the WHO [35], weight is classified according to gestational age and sex. The weight
measured was adequate in most single NBs in normotensive women. However, one [27]
woman with GH/PE presented small weight for gestational age. The weight of NBs
presented [30] in multiple pregnancies showed measurement bias, hence it could not be
classified, as it was presented as the sum of the weights of both NBs.

MAD levels were evaluated in only one study [27] that detected significantly higher
placental MAD levels in pregnant women with PE (p < 0.05) than in the control group.

SOFA levels were measured in 40% of the articles in healthy pregnant women
outside ICU admission, in order to observe a possible relationship between IAH and organ
dysfunction. Both articles observed impairment in the sub-scores of hepatic, respiratory, and
hematologic functions and inferred a similar median SOFA index. According to Arora et al
[28], although the individual incidence of dysfunctions was clinically high, there was no
statistical difference (p<0.05) between the groups of pregnant women. In the analysis of the
receiver's operational characteristics, both studies concluded that there was no significant
association between IAP and the occurrence of dysfunction in any of the evaluated systems
(P >0.05).

Discussion

This systematic review found evidence that prepartum IAP values, both in
normotensive pregnant women and in those with GH/PE, were compatible or close to IAH
in all measured positions. In the postpartum period, the values are always lower, both in
normotensive and in GH/PE women. In 80% of the studies, the IAP values were still at levels
close to or equal to the IAH among pregnant women with GH/PE. Studies carried out in

normotensive pregnant women and postpartum women under similar conditions also
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revealed the presence of IAH int the antepartum period and a drop in the postpartum period
[15-18].

The importance of controlling IAP during pregnancy was observed in the morbidity
and mortality risks associated with IAH. Research indicates that pregnancy would generate
a state of chronic IAH that would possibly be related to the development of adverse maternal-
fetal conditions [2,5,36,37] and the risk of ACS [38].

The data produced in many studies with pregnant women raise awareness about the
severity of the issue. A study involving critically ill pregnant women in the third trimester
observed maternal-fetal adverse effects at lower IAP levels than in non-pregnant women
with the same pathology[39].

According to another study [40] that evaluated 100 obstetric patients in critical
condition, there was an association between the fall in IAP and the prognosis of postpartum
survival. In this study, it was observed that all patients who developed IAH were pregnant.
However, in 67% of cases, the rates of IAH dropped to < 12 mmHg in the postpartum period,
and those who presented with rates > 12 mmHg (33%) died.

Most of the selected articles [27—30] support the current hypothesis that pregnant
women tend to have a compensated state of IAH such that failure by some pregnant women
to accommodate the content/continent (pregnant uterus/abdominal compartment) relation
would lead to the emergence of PE. Narang et al in their study involving twin pregnancies,
concluded that the difference in IAP in normotensive women with multiple fetuses was
physiological, whereas the increase in IAP among women with PE and singleton fetus was
pathological [30].

To verify the possible influence of IAP on maternal-fetal outcomes in pregnant
women, other cohorts [10,11] carried out research with women at various stages of

pregnancy. Women who had an increase of more than 4 mmHg within a 2-week period were
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more prone to complications. When this increase occurred in the early stages of pregnancy,
complications were even more severe. Their observations showed that high 1AP values
between 20 and 24 weeks of gestation preceded the onset of PE.

As for the factors that influence the measurement of IAP, obesity is an important
confounding factor to be controlled, as it increases the risk of IAH. Only the study by Narang
et al. [30] controlled for preoperative IAP between groups based on the setting of a
multivariable linear regression model adjusted for maternal BMI. Garg et al [29] presented
single BMI values for both normotensive and HG/PE women but found a different IAP value
for the 22 obese patients (BMI1>30kg/m?) present in their study. Abdel-Razeq et al [26] who
had a sample composed only of obese women, however, measured the 1AP values only after
emptying the uterine cavity, which excluded the influence of uterine weight, but not obesity.
The studies, however, pointed out that there was an association between obesity and
increased IAP which was more severe among women with GH/PE [26-28,30].

The measurement body position also affected the IAP values. The search for other
measurement positions reflects the question about the standard measurement position in
pregnant women. Studies recommend the supine position with left lateral tilt adopted by
40% of the selected papers [29,30] as the ideal for measurement in pregnant women, as it
would avoid compression of the uterus on the bladder [15,29,40].

With regards to perinatal outcomes, findings from the selected articles showed that
gestational age (GA) was lower among women with GH/PE. In three papers [26,27,30], it
was compatible with prematurity. Regarding birth weight, one study [27] showed small-for-
gestational-age newborns among women with GH/PE, to which the authors associated an
influence of IAH. However, both prematurity and small-for-gestational-age newborns were

common in women with GH/PE [21,41], which prevents a more effective causal relationship.
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Regarding the weight of multiple pregnancy NBs, the study by Narang et al. [30]
made any weight classification unfeasible as the gender was not declared and the weight of
each twin NB was not presented separately.

Despite research associating the increase in IAP with impairment of the functioning
of internal organs [1,40], the articles selected for the review [28,29] did not find a correlation
between IAP and SOFA indices in pregnant women. According to studies, it appears that
pregnant women at term can tolerate much higher levels of IAP than non-pregnant patients.

Unsal et al. analyzed the placental levels of MAD in pregnant women and found that
the levels were significantly high among patients with IAH [27]. The authors concluded that
since most pregnant women who had IAH also had PE, it can not be said that placental
ischemia and consequent increase in MAD levels were directly caused by IAH.

The strength of evidence from selected studies was compromised by the small size
of most samples. The methodological heterogeneity that included different forms, moments,
and measurement positions prevented the execution of a meta-analysis. However, the
systematic review was able to collect research that warns about a knowledge gap in relation
to pregnancy complicated by IAH and maternal-fetal outcomes.

Research on the subject is still scarce and recent. With this first review on the effects
of IAH on pregnant women, we hope to encourage further investigations on the topic, with

more robust samples.

Conclusion

Findings from this study revealed that mean values of IAP in pregnant women at term
were close or equal to IAH in normotensive women and compatible with gestational
hypertensive disorders even in the postpartum period. A significant correlation was found

between prematurity, low birth weight, pregnant women with hypertensive disorders, and
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high levels of intra-abdominal pressure. IAP values were consistently lower in supine
position with lateral tilt in both groups. However, there was no correlation between intra-
abdominal pressure (IAP) and Sequential Organ Failure Assessment (SOFA) indices. The
levels of malondialdehyde (MAD) were inconclusive.

Given the above, it would be interesting to evaluate the introduction of IAP control
during the prenatal period and the creation of a specific measurement for pregnant women
to control maternal-fetal effects. However, for a more in-depth assessment of the maternal-
fetal risks of increased IAP in pregnant women, a greater number of studies with more
studies with larger samples sizes are recommended.

Supporting information
S1 table 1. Search strategy
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Materials and Methods: This is a cross-sectional study with pregnant women

undergoing outpatient follow-up and hospitalized in a ward at Instituto Fernandes
Figueira/Fiocruz, between August 2021 and August 2022, during the SARS-CoV-2
pandemic. The study population was composed by 51 pregnant women between 28 and 40
weeks of gestation, over 18 years of age, allocated in a single group. Pregnancies with
multiple fetuses, malformations, premature rupture of the membrane, and active labor were
excluded. The procedures performed evaluated maternal-fetal hemodynamics using an
ultrasound examination with doppler velocimetry and maternal vital signs were measured

by an electronic blood pressure monitor, where each subject served as their own control.
Results: Mean systolic blood pressure variation after osteopathic manipulative treatment

was of 109.8 +13.3 vs 110.5 £12.8 (p=0.797), with diastolic blood pressure of 78.4 + 11.1
vs 77,9 £9.7 (p=0.825). Mean heart rate drops after osteopathic manipulative treatment were
85.0 £10.3 vs 81.3 £9.8 (p=0.065), while oximetry did not vary (98.5 +0.6 vs 98 .7 £0.7).
The mean pulsatility index (PI) of the uterine artery (1.9 +0.2, p=0.302), middle cerebral
artery (1.9 +0.5, p=0.825), right uterine artery (0.8 0.3 vs. 0.8 £ 0.4 p=0.434), and left
uterine artery (0.8 £ 0.3, p =. 0.8 £ 0.3, p = 0,571) remained stable after osteopathtic. No

statistically significant difference was recorded in any result.
Conclusion: Responses to osteopathic manipulative treatment in women in the third

trimester of pregnancy did not affect uteroplacental and fetoplacental circulation, nor did
they affect vital signs. The study responses attest to the safety of using the osteopathic

manipulative treatment for the fetus and for pregnant women with comorbidities.
Key words: Osteopathic Manipulative Treatment, pregnancy, doppler velocimetry,

doppler, circulation, fetal placental.
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Introduction

According to WHO recommendations [1], women's health care during the prenatal
period requires the adoption of various therapeutic and diagnostic practices. Within the
different types of care, the use of ultrasound (US) is an important diagnostic and prognostic
tool for maternal and fetal risks [2,3]. In recent years, US has become the most used
technique to predict human development in the first trimester [4]. Its use, combined with
doppler velocimetry (DV), allowed to understand the change in circulation during pregnancy
and to improve the knowledge of the pathophysiological mechanisms associated [5] with
fetal-placental diseases.

The evaluation of the uterine (UtA), umbilical (UA), and middle cerebral (MCA)
arteries allowed the detection of the risk of vascular complications in pregnancy [6],
provided information on the perfusion of the fetoplacental circulation and specific fetal
organs [7], in addition to allowing the prevention of perinatal complications in near-term
fetuses [7,8].

However, the various physiological changes resulting from pregnancy engage
multiple body systems. The list of changes that occur in the female body, such as ligament
loosening, weight gain, increase in physiological lordosis, change in the center of gravity,
and anteversion of the pelvis [9] make the musculoskeletal system one of the most affected.

The search for the accommodation of postural changes during pregnancy makes
manipulative practices an important therapeutic route. Several manipulative treatments are
used in pregnant women [10-15] due to pain conditions that routinely occur among them.
Osteopathic manipulative treatment (OMT) for treating musculoskeletal disorders (ICD-10,
M99.00-09), identified by TART parameters (Tenderness, Asymmetry, Range of motion,

Tissue texture abnormalities) [16], is a non-invasive therapy, centered on the individual and
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body self-regulation, where practitioners diagnose and treat somatic dysfunctions through
their hands [17]. In recent years, the demand for integrative and complementary practices in
the prevention and treatment of various diseases has led the World Health Organization
(WHO) to recommend that member States formulate laws to integrate these practices into
their health systems. [18].

However, OMT is not restricted to the musculoskeletal system. Research has already
observed neurophysiological effects of OMT on BP [19], on increased brachial blood flow
in patients with heart failure [20], and changes in cardiovascular autonomic parameters in
athletes [21]. Although there is a study on hemodynamic control in pregnant women after
OMT [22], research aimed at ensuring the safety of OMT on maternal-fetal hemodynamics
has not yet been carried out. This study aimed to evaluate the maternal-fetal hemodynamic

effects after OMT through DV in third-trimester pregnant women.

Materials and Methods:

Study design

This is a cross-sectional study to assess the variability of maternal-fetal
hemodynamics before and after OMT. Fifty-two women in the third trimester of pregnancy
were screened and allocated in a single group with a single treatment. After signing an
informed consent form attesting to their awareness and willingness to enter the study, they
authorized access to information on clinical, obstetric, and demographic data contained in
medical records. The procedures performed evaluated maternal-fetal hemodynamics with

the use of US and DV, and maternal vital signs were measured by an electronic BP monitor.
Study location, participants, and inclusion and exclusion criteria

The study was carried out between August 2021 and 2022, during the SARS-CoV-2

pandemic, with a convenience sample formed by patients from the pregnant women's ward



69

and the prenatal clinic of Instituto Fernandes Figueira (IFF-Fiocruz), in the city of Rio de
Janeiro, RJ. The research was carried out at the fetal medicine department of the same
Institute, and the IFF Research Ethics Committee approved the project under number

32216620.0.0000.5269.
Population

Inclusion criteria were pregnant women between 28 and 40 weeks of gestation, over
18 years of age, with prenatal outpatient follow-up or hospitalized in the pregnant women's
ward at IFF/Fiocruz from July 2021 to June 2022. Exclusion criteria were pregnant women
under 18 years of age, twins, malformation, premature rupture of the membrane, and active
labor. Gestational age (GA) was determined by the date of the first-trimester ultrasound
according to the recommendations of the International Federation of Gynecology and
Obstetrics (FIGO, 2021) [23]. Hypertensive disorders of pregnancy were defined by the
American College of Obstetricians and Gynecologists (ACOG, 2020) criteria [24]. All
clinical, obstetric, and demographic data of the pregnant women were taken from the

institution's medical records.
Variables

Primary measures were categorized into independent and dependent variables. The
independent variables measured were the mean BP, HR, and oximetry. The dependent
variables were the mean pulsatility index (P1) of the UA, MCA, and UtA. The cutoff points
for predicting risk to the conceptus followed the parameters of The Fetal Medicine
Foundation [25]. The secondary measures observed were demographic data (age, education,

gestational age, race, marital status, and family income).
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BMI measurements

BMI referred to the data collection day and was calculated using three measurements:
height, weight, and gestational age. According to the Institute of Medicine (I0M, 2009) [26]
the cutoff points for obesity are: underweight (< 18.5 kg/m?2), adequate weight (18.5-24.9
kg/m2), overweight (25 to 29.9 kg/m?), grade 1 obesity (30-34.9 kg/m?), grade 2 obesity (35

and 39.9 kg/m?) and grade 3 obesity (>40 kg/m?).
Outcomes

The primary outcome is the assessment of UA through US examination with DV.
Secondary outcomes were maternal vital signs, measured through systolic and diastolic BP,
heart rate and oximetry, and the assessment through US examination with DV of UtA and

MCA.
Procedures

The pregnant women who participated in the research followed the same procedure
and received a single treatment. Initially, a US examination with DV was performed to assess
fetal circulation. After the exam, BP, HR, and oximetry were measured. An OMT session
was then held, after which maternal vital signs assessment was repeated and finally fetal

circulation assessment.
Ultrasound evaluation by DV

All exams were performed on Volusom E10 and E8 GE equipment. Both devices
have the characteristics recommended by the ISUOG [28] for performing obstetric
examinations. The examinations were performed by two non-blinded doctors specializing in
fetal medicine.

Ultrasound evaluation with DV recorded three similar consecutive pulse waves to

visualize the UtA, UA, and MCA and assess the flow impedance with the PI through the
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transabdominal approach. Insonation of all vessels in this study was obtained during the
absence of fetal respiratory and body movements and following the recommendations of The

International Society of Ultrasound in Obstetrics and Gynecology (ISUOG) [28].
BP assessment

The BP of all patients was measured before and after OMT. The BP measurement
followed the clinical trial guidelines, which guide the use of electronic monitors. The
OMROM HEM 7320 device was used, which was validated [29] and recognized by the
Brazilian Society of Cardiology.

Blood pressure was measured before and after OMT in three positions, sitting, prone,
and left lateral decubitus, the first measurement being after a minimum rest period of five
minutes. The patient's measurement in the sitting position follows the manufacturer's
guidelines, which recommends the use of the cuff on the left arm, above the elbow, with the
arm and feet resting on a surface. In dorsal decubitus, the arm was kept along the body, and

in lateral decubitus it stretched forward.

OMT

All patients were always wearing a mask during the research and received the same
protocol, prepared for the study, which included osteopathic techniques for balancing
ligament tensions (BLT), myofascial, muscle, and cranial energy. High-velocity, low-
amplitude (HVLA) techniques were excluded. The OMT sessions ranged from 30 to 40
minutes and were performed by a single D.O osteopath with 20 years of practice, non-
blinded. The pregnant women were instructed to maintain standard obstetric and
pharmacological treatment. The OMT protocol with the techniques used is described in the

supplementary material (S1).
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Objective and hypothesis.

This study aims to evaluate the effects of OMT on the maternal-fetal hemodynamic

of third-trimester pregnant women through DV. It is hypothesized that OMT is safe.
Sample Calculation

The sample size was calculated using the umbilical artery pulsatility index. To
achieve a clinically significant difference with a standard deviation of 0.35 and a mean
difference of 0.20, an alpha error of 0.05 and a beta error of 0.10 were considered, and a total

value of 43 participants was obtained.
Statistical analysis

Statistical analysis was performed using the R software package version 4.1.1. It was
verified that all variables were parametric by the Shapiro-Wilk test (null hypothesis of non-
normality) and by analyzing the histograms between the groups before and after OMT. It
was found that practically all groups among the variables in question were parametric. Thus,
the mean and standard deviation were evaluated within each group and Student's t test was
used to verify the difference in the means of pressure and fetal-placental variables.

A comparative statistical analysis of the mean hemodynamic variability was also
performed before and after OMT between normotensive pregnant women and those with

hypertensive conditions, attached as supplementary material (S2).

Results

Figure 1 contains the flowchart with the number of patients included in the study.
The study was carried out between August 2021 and 2022 and 52 women in the third
trimester of pregnancy were screened to a single treatment. One pregnant woman was
excluded due to an infectious disease (scabies). There remained 51 women who, before and

after OMT, underwent procedures that evaluated maternal-fetal hemodynamics by means of
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an ultrasound examination with DV, whereas maternal vital signs were measured by an

electronic BP monitor. Each subject served as their own control.
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Sociodemographic characteristics and hemodynamic risks of the sample.

The sample is composed of normotensive (34) and hypertensive (17) pregnant
women (chronic or with gestational hypertensive disorders). The age range among pregnant
women was 29.4+7.4 (p=0.978). Pregnant women of advanced maternal age were more
numerous among normotensive women (9/51) and all <19 women were hypertensive. The
mean gestational age was 34.7 £3.3 (p=0.647) weeks of gestation, with no difference
between women with or without hypertension. Almost half (47%) of the sample completed
high school education, and 47% of normotensive women and 53% of hypertensive women
had an income between 2 and 3 minimum wages. However, the highest incomes are
concentrated among normotensive women (6/8). The sample is predominantly white (53%)
and the percentage of married women among normotensive women, 44%, is lower than
among those with hypertension, 53%, a fact that is reversed among those who declare to be

single (Table 1).
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Table 1: Sociodemographic characteristics of the pregnant women in the sample

Demographic variables Pregnant women

Age group 4

Age (mean and DP)
=19

20-34

35-39

=40

Education

illiterate

incomplete elementary
complete elementary
incomplete high school
complete high school
higher

Color/Race

white

black

brown

Marital status
married

single

Family income

= 1 minimum wage

2 to 3 minimum wages
= 3-5 minimum wages
Gestational Age (GA);
GA (mean and SD)
28-30

31-33

34-306

37-38

39-40

Abbreviations: 8D=standard deviation GA= gestational age

Normotensive (n* =34) Hypertensive (n* =17) Total

29.4 (6.7)
0 (0%)
25 (74%)
8 (24%)
1(29%)

0%
4
2
1

16
11

18
4
12

34.8(3.2)
4 (12%)
7 (21%)
12 (35%)
6 (18%)
5 (15%)

29.4 (6.4)
2 (12%)
11 (65%)
3 (18%)
1(2.9%)

0%

o

o o

=]

[ =]

34.4(3.5)
3 (18%)
3 (18%)
5(29%)
5 (29%)
1(5.9%)

4 and 3 Gestational age and age group refer to the dav of sample collection

* N (%); Mean (SD)

§Fisher's exact test; Welch Two Sample t-test

29.4 (7.4)
2 (3.9%)
36 (71%)
11 (22%)
2 (3.9%)

0%

9 (17.6%)
2 (4%)
1(2%)

24 (47%)

15 (29.4%)

27 (53%)
8 (15.7%)
16 (31%)

24 (47%)
27 (53%)

17 (33.3%)
25 (49%)
8 (15.7%)

34.7(3.3)
7 (14%)
10 (20%)
17 (33%)
11 (22%)
6 (12%)

gp-value
0.978

0.245
0.245
0.245
0.245

gp-value
0.647
0.7588
0.7588
0.758
0.758
0.7588

The women who made up the sample came from the prenatal clinic (38) and the

pregnant women’s ward (13). The patients admitted to the ward were mostly hypertensive

(69%) and those with gestational diabetes mellitus (GDM) were almost exclusively

normotensive (77.7%), with 30% being hospitalized due to increased blood glucose (Table

2).
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Six cases of maternal-fetal alloimmunization were in the group, but none of the

fetuses presented anemia. The only hospitalization was due to other causes. Among the 13

patients with anxiety, seven were hypertensive, and four were hospitalized. There were two

cases of epilepsy in outpatient follow-up and without seizures for years, and 2 cardiac cases

with controlled clinical status among normotensive women.

Table 2: Hemodynamic risk factors

Comorbidities Normotensive 1 Hypertensive: Total
Alloimmunizatione 4 2 6
GDM: 8 2 10
Heart diseases 2 0 2
Psychiatric condition/anxietys 5 8 13
Neurological disease (epilepsy)s 2 0 2
HIV, 1 1 2
Syphiliss 3 1 4
Toxoplasmosiss 3 1 4
BMI * (+ SD) 29.5 (4.0) 34.5 (6.0) 31.2 (5.3)
under weight ( < 18 kg/m?) 0 (0%) 0 (0%) 0 (0%)
suitable weight (18.5—24.9 kg/m?) 3 (8.8%) 0 (0%) 3 (5.9%)
overweight (25 to 29.9 kg/m?) 14 (41%) 3 (18%) 17 (33%)
erade 1 obesity (30 to 34.9 kg/m?) 12 (35%) 6 (35%) 18 (35%)
grade 2 obesity (35 and 39.9 kg/m?) 5 (15%) 5 (29%) 10 (20%)
grade 3 obesity (=40 kg/m?) 0 (0%) 3 (18%) 3 (5.9%)

Abbreviations: GDM= Gestational Diabetes mellitus, BMI= body mass index

*BMI based on the Institute of Medicine (IOM 2009)

Number (%); Mean (SD)

§Fisher's exact test; Welch Two Sample t-test

= one was hospitalized

1 four (4) pregnant women were hospitalized in the pregnant women's ward, one of whom was

waiting for a scheduled cesarean delivery.

§p-value

0.005

0.035
0.035

0.035
0.035
0.035

2 the group includes chronic hypertensive and gestational hypertensive disorders (GHD), nine (9) pregnant women

were hospitalized in the pregnant women's ward; there were five (5) with PE,
5 three (3) were hospitalized, of which 1 was also hypertensive and & obese.
4 one patient with cardiac arrhythmia

s four (4) were hospitalized and all were hvpertensive

¢ both with outpatient follow-up, one without a crisis for 4 vears and the other presented the condition in childhood.

7 three pregnant women were hospitalized. A normotensive woman also had GDM

s one was hospitalized and also had HDG. The other pregnant woman had congenital syphilis

g One with GDM association, the other hospitalized in the ward and also with syphilis, alloimmunization and GDM.
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The incidence of pregnant women with infectious diseases was 19.6%. HIV carriers
had undetectable rates. Among pregnant women infected with syphilis, one had the
congenital form that only manifested during pregnancy. In cases of toxoplasmosis among
pregnant women, it was associated with syphilis, GDM, and gestational hypertension.

Mean obesity was higher among hypertensive women (34.5+6 vs 29.5+4, p=0.005)
than among normotensive women and affected 60.8% (31) of the population, with most of

the hypertensive population obese (14/17).
Variation of hemodynamic factors before and after OMT

Table 3 shows the measurements taken before and after OMT, expressed as mean

values with the respective standard deviations and p-value.

Table 3: Comparison of mean maternal-fetal hemodynamics measured before and after OMT.

Characteristic Before OMT, n =51 After OMT, n= 51 p-value?
Mean Systolic Blood Pressure 109.8 (13.3) 110.5 (12.8) 0.797
Mean Diastolic Blood Pressure 78.4 (11.1) 77.9(9.7) 0.825
Mean Heart Rate 85.0 (10.3) 81.3(9.8) 0.065
Oximetry 98.5 (0.6) 98.7 (0.7) 0.404
Missing 0 1

Mean umbilical artery Pl 0.9 (0.2) 0.9 (0.2) 0.302
Missing 2 1

Mean cerebral artery Pl 1.9 (0.5 1.9(0.5) 0.825
Missing 1 1

Mean right uterine artery PI 0.8 (0.3) 0.8 (0.4) 0.434
Missing 2 1

Mean left uterine artery Pl 0.8 (0.4) 0.8 (0.3) 0.571
Missing 2 1

Mean (SD)

2Student’s t test

There was a slight upward variation in mean systolic BP after OMT (109.8 £13.3 vs
110.5 £12.8, p=0.797) and a slight decrease in diastolic BP after OMT (78.4 £11.1 vs 77.9

+9.7, p=0.825). Both results without statistical significance.
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Analyzing the BP histograms, it can be observed that despite the distributions being
very similar before and after OMT, we found that there is a higher concentration below the
mean values after OMT in the systolic. In diastolic, the dispersion of the group before OMT
is greater (minimum and maximum values of the curve tails), and after OMT there is a
greater concentration between the pressure values below the apex of the curve.

Mean HR drops after OMT (85.0 £10.3 vs. 81.3 £9.8, p=0.065). In the analysis of
the histograms, it is verified that the HR distributions in the group after OMT present lower
values than before OMT.

Oximetry practically does not vary (98.5 £0.6 vs. 98.7 £0.7). In the histograms, the
distributions between the groups are similar, and in the group after the OMT the minimum
value is 95.

As with BP, HR and oximetry results are not statistically significant.
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Figure 2: Histograms comparing vital signs before and after OMT
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Variability of Arteries

The mean PI of the UA (0.9 +0.2, p=0.302) and of the CMA (1.9 +0.5, p=0.825)
remained stable, and practically stable in the right UtA (0.8 £0.3 vs 0.8 +0.4 p=0.434) and
left UtA (0.8 £0.4 vs 0.8 0.3, p =0.571) after OMT.

The histograms show that the PI distributions are similar between the two groups in
all the arteries evaluated. However, UA and MCA follow the same pattern of greater
dispersion of the group before OMT (minimum and maximum values of the curve tails) and
of right-skewed values after OMT. The right and left UtA follow the same pattern in which
the dispersion of the group before the OMT is smaller and after the OMT the data are more

skewed to the right.



81

ﬂ?igure 3: Mean artery PI histograms before and after OMT
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Adverse events
No adverse events occurred or were reported.
Discussion

Analysis of the sample results showed that OMT did not change maternal-fetal
hemodynamics. The results were not statistically significant, but the pressure measurements
remained within normal parameters, as well as those of fetal circulation.

The data also made it possible to observe a heterogeneous population with varied
clinical conditions, which could be hospitalized or under outpatient follow-up at the IFF, a
high-risk tertiary unit specialized in women's health. Collection took place during the SARS-
CoV-2 pandemic in Brazil, a period marked by an impact on the mental health of pregnant
women [30]. Many of the pregnant women had one or more comorbidities, with the potential
to affect maternal-fetal hemodynamics and likely to be detected in an assessment by DV.

Regarding the particularities of the sample, it was evaluated that the hypertensive
condition of pregnant women was not related to advanced maternal age, a factor most
associated with pregnant women over 35 years of age [24]. On the other hand, there was
compatibility between pregnant women with hypertensive conditions and obesity (82.3%),
white race (53%), and anxiety (47%). Arterial hypertension is a pathology that impacts the
uteroplacental circulation, leads to intrauterine fetal growth restriction and directly affects
the UA and MCA [31].

Cases of diabetes were associated with obesity (80%) and anxiety (50%), but not
hypertension (10%). GDM is a pathology that affects the fetal cardiovascular system,
especially the umbilical vein and hepatic circulation, in addition to increasing the chances of
developing eclampsia and PE [32].

Obesity, present in most pregnant women, is another parameter with the power to

interfere with the UA PI, causing a negative effect on the fetus-placental vessels [33]. Other
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pathologies in the population, such as alloimmunization, also compromise fetal circulation
and are associated with increased blood flow velocity due to fetal compensations for
hemodynamic adaptations [34]. Viruses, such as toxoplasmosis and HIV virus, can be
detected by changes in UA [35,36].

Anxiety conditions in 25.5% of the total sample are significantly related to prenatal
stress and the UtA resistance index and PI, UA resistance index and PI, systolic/diastolic
ratio, MCA PI, cerebroplacental relationship, and umbilical vein blood flow [37].

Although an important share of the pregnant women in the study were subject to
pathologies with cardiovascular risks, the reference indices used [24] showed that the mean
values of systolic BP (109.8 £13.3 vs 110.5 £12.8, p=0.797) and diastolic blood pressure
(78.4 £11.1 vs 77.9 £9.7, p=0.825) after OMT remained within normal blood pressure
ranges, which can be observed even when we analyze the measurements separating the group
between normotensive (73.4 £7.7 vs. 74.1+ 6.7, p= 0.683) and hypertensive (88.3 £10.3 vs
85.6 £10.2, p=0.347) (S2). BP, as well as HR, are necessary signals for predicting maternal
health. Small threshold changes often affect clinical scores identifying physiological
deterioration [38]. During pregnancy, the increase in myocardial alpha receptors leads to an
increase in heart rate [38], which makes pregnant women more apt to responses such as the
increase in plasma and cardiac output induced by the pregnancy state, and on the other hand,
more responsive to situations of stress.

The osteopathic techniques used in the protocol aimed to balance myofascial
tensions, mainly correlated with the abdominal compartment, composed of bones and
muscles, in which the thoracic and pelvic diaphragms play an essential role. The thoracic
diaphragm is a muscle correlated with venous return and maintenance of thoracic and
abdominal pressures [39]. In pregnant women, the cephalad retraction of the diaphragm

interferes with its functionality, decreasing the respiratory amplitude and affecting the
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venous flow. Although the results are insignificant, the analysis of diastolic BP histograms
demonstrates an increase in the population below the curve’s apex after OMT.

Despite the sample having pregnant women with hypertensive conditions, the CV-4
technique related to decreased BP was not included [19]. Other studies with pregnant women
in the third trimester have already verified the safety [12,22,40] of its use, but the population
studied differs from the one presented here in that it only includes pregnant women at usual
risk. The technigue of rolling the temporals was chosen because it has no reported adverse
effects and is correlated with homeostatic pressure effects, which can be seen in the
distribution of the histograms.

The OMT responses in the fetal circulation were observed through DV, and the
pulsatility index (PI), which is the ratio of the result of the difference between the maximum
systolic velocity and minimum diastolic velocity divided by the average velocity [41] was
the index chosen for the data analysis. The Pl is the most used index in clinical practice
because it is more consistent from a mathematical point of view. It shows a linear correlation
with vascular resistance as opposed to RI, which shows a parabolic relationship with
increased vascular resistance. The PI value is not compromised when absent or inverted
diastolic values are obtained [28].

UA was the vessel chosen as a clinical safety parameter of the research because the
UA study provides information on the perfusion of the fetoplacental circulation and specific
fetal organs [7]. The study of the flow velocity wave allows analysis of the entire cardiac
cycle, being possible to distinguish the systolic and diastolic components. In pregnancies
with normal evolution, the trophoblastic invasion, and the appearance of low-resistance
vessels in the placental bed cause a decrease in the resistance to the umbilical artery blood

flow [5].
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The MCA is the vessel of choice when it is necessary to assess fetal cerebral
circulation. Compared to other brain vessels, the MCA is easily identified, showing good
reproducibility [41]. As normal pregnancy progresses, the MCA has high resistance to blood
flow, reflecting the reduced diastolic flow velocity on Doppler [5]. In cases of placental
insufficiency, MCA Doppler is used to investigate the existence of the central flow
redistribution process. This pathophysiological process occurs whenever the fetus is in a
hypoxemic environment. The conceptus, in these cases, promotes vasodilation of the
cerebral vessels. This can be evaluated through the DV of that vessel, where it is possible to
observe an increase in end-diastolic velocity, and consequently, a reduction in Pl [42], or by
the relationship between the Pl of the MCA and UA [41]. The investigation of the MCA (1.9
+0.5 vs. 1.9 £0.5, p=0.825) and its relationship with the UA (0.9 £0.2 vs 0.9 +0.2, p=0.302)
(brain-placental relationship) did not show any change in resistance before and after OMT.

Abnormal UA Doppler results, characterized by increased P1, arise when at least 30%
of the villous tree is obstructed. Progression to absent (zero diastoles) or reversed (reverse
diastole) flow occurs when 70% of the placental area is affected [43]. These findings reflect
severe placental failure, in which almost all the vessels of the fetal-placental circulation are
obstructed and are associated with a high incidence of fetal acidemia and neonatal morbidity
[42]. In the patients studied in the present study, there was no significant change in the
umbilical artery Pl before and after OMT, ensuring the safety of its use in this fetal
compartment.

The abnormal placentation that characterizes preeclampsia is associated with
increased resistance in the uteroplacental circulation. Based on this assumption, the analysis
of UtA's DV in the assessment of preeclampsia risk has been extensively studied, initially in
the second trimester and later at the beginning of pregnancy. Quantitative assessment

demonstrates the increase in Pl in cases with increased risk of placental insufficiency,
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intrauterine growth restriction, and PE [44]. As in the other territories, there was no
significant change in velocity indices in UtA (0.8 £0.3 vs 0.8 0.4, p=0.434) before and after
OMT.

The strength of the present study lies in the originality of the research. To date, no
publications have included pregnant women with diverse clinical conditions and associated
comorbidities. There are also no studies on the effects of OMT on uteroplacental and
fetoplacental circulation. Studies that evaluated OMT and hemodynamics in pregnant
women [22] were restricted to the effects on maternal hemodynamics. On the other hand,
the absence of further studies with such a diverse group of pregnant women limited the use
of techniques such as CV-4. Proving the safety of using osteopathic techniques paves the

way for new research with OMT and pregnant women with adverse clinical conditions.
Conclusion

Based on the research data, it was found that OMT responses in women in the third
trimester of pregnancy did not affect uteroplacental and fetal-placental circulation, as well
as vital signs. The study responses attest to the safety of using OMT for the fetus and

pregnant women with comorbidities.
Supporting information

S1 table 1. Osteopathic techniques
S2 table 2. Analysis of hemodynamic means of normotensive and hypertensive pregnant
women
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S2- Variation of hemodynamic factors before and after OMT between normotensive and

hypertensive pregnant women

Before OMT After OMT
o Overall, Normotensive Hyperiensive Overall, Normotensive Hypertensive p-
Characteristic n=51" : ‘ n=>51" : n=17 value?
n = 34" n=17" n = 34"
Mean Systolic Blood Pressure 1098 103.4 (83) 1226 (12.2) 110.5 1047 (85) 1222 (12.0) 0.683
(13.3) (12.8)
Mean Diastolic Blood 78.4 0.347
Pressure (11.1) 73.4(71.7) 88.3 (10.3) (779 (9.7 741 (6.7) 856 (10.2)
Mean Heart Rate (?g-g) 852(92) 846(125) (813(98) 81989 801118 |00
Oximetry 0.507
96 1(2.0%) 1(2.9%) 0 (0%)
97 1 (2.0%) 0 (0%) 1 (5.9%)
98 18 (35%) 12 (35%) 6 (35%) 13 (26%) 9 (27%) 4 (24%)
99 31 (61%) 21 (62%) 10 (59%) |36 (72%) 23 (70%) 13 (76%)
95 1(2.0%) 1 (3.0%) 0 (0%)
Unknown 1 1 0
Mean umbilical artery PI 0.9(0.2) 09(0.2) 09 (0.2) 0.9(0.2) 0.8(0.1) 09(0.2) 0771
Unknown 2 2 0 1 1 0
Mean cerebral artery Pl 1.9(05) 2.0(0.5) 1.8 (0.5) 1.9(05) 2.0(0.5) 1.6 (0.3) 0.208
Unknown 1 1 0 1 1 0
Mean right uterine artery PI 0.8 (0.3) 0.7 (0.3) 0.9 (0.4) 0.8(04) 0.8(04) 09(04) 0.939
Unknown 2 1 1 1 1 0
Mean left uterine artery Pl 0.8(04) 0.8(0.3) 0.9 (0.5) 0.8(0.3) 0.8(0.2) 0.8(0.5) 0.480
Unknown 2 1 1 1 1 0

"Mean (SD}; n (%) 2ANOVA: comparing before/after x hypertensive/normotensive
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ABSTRACT

Introduction

During pregnancy, the various changes women undergo can affect their health status.
Manual therapies are important aids because they do not use medication. This study aimed
to evaluate the influence of osteopathic manipulative treatment on the intensity of lumbar

and pelvic pain and changes in quality of life.
Methods

This prospective study was carried out in a tertiary health unit with pregnant women between

27 and 41 weeks, over 18 years old, during the COVID-19 pandemic. Pregnant women with
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fetal malformation, multiple fetuses, premature rupture of membranes, and labor were

excluded.

Results

Forty-six pregnant women were selected and divided into two groups of < 3 and > 4 visits.
Low back pain affected 59%, and pelvic pain affected 28.26% of the sample. There was a
statistically significant improvement in the intensity of maximum low back pain (7.54 + 1.47
vs. 3.815 £ 1.73, p= <0.01) and minimum low back pain (5.67 = 2.03 vs. 3.111 £ 1, 67, p=
<0.01), and in maximum pelvic pain (6.54 + 2.22 vs. 2.77 £ 1.64, p= 0.01) and minimum
pelvic pain (5.615 £ 2.21 vs. 2.615 £ 1.66, p =0.01).

Both groups achieved improvement in quality-of-life indices, with the >4-visits group being
statistically significant. The emotional aspects limitation index showed the most significant

positive variation (27.78 = 40.13 vs. 55.56 + 43.60, p= 0.004).
Conclusion
The osteopathic treatment was efficacious in reducing the intensity of lumbar and pelvic pain

and effective in improving the quality of life of pregnant women in the third trimester of

pregnancy.
Keywords: Quality of life, Pregnancy, Health-related quality of life, Osteopathic

manipulative treatment, Antenatal care, Visual pain scale.

INTRODUCTION

Pregnancy is a state that causes several hormonal, physiological, and postural
changes in the female body (Casagrande et al., 2015). Changes can cause discomfort that
affects the pregnant woman's quality of life (QoL) and interfere with the physical, mental,

and/or social aspects (Forger, 2005; Lagadec et al., 2018). According to WHO, a positive
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pregnancy experience includes physical and sociocultural normality and maintaining a
healthy pregnancy for the mother and baby (World Health Organization, 2022). Within an
individual-based view of health, looking at the pregnant woman's QoL is as important as
attention to the mother's and baby's mortality/morbidity rates (Mogos et al., 2013).

Intrinsic factors, such as cervical, lumbar, and pelvic pain, affect most pregnant
women and directly influence QoL. According to studies, pain affects 20% to 90% of
pregnant women, and the intensity and location of the pain vary according to the country
studied (Dunn et al., 2019; Gutke et al., 2018). In 20% of pregnant women, pain conditions
can be severe enough to require therapeutic intervention (Gutke et al., 2018). However,
pharmacological treatments in pregnant women are limited, and the adoption of non-drug
approaches, such as osteopathic manipulative treatment (OMT), becomes an option to be
used.

OMT uses many manual techniques to improve physiological functions and support
homeostasis altered by somatic dysfunction (Benchmarks for training in
traditional/complementary and alternative medicine. ost, 2010). Studies already developed
with OMT in pregnant women have shown it to be safe and effective in controlling low back
pain in pregnant women (Franke et al., 2017, 2014; Hensel et al., 2015; King et al., 2003;
Lavelle, 2012; Licciardone, 2017; Ruffini et al., 2022). Physical and mental benefits of the
use of OMT in pregnant women have also been observed (Sheraton et al., 2018).

Several validated instruments are used to measure the QoL of pregnant women, such
as the SF-36, which, although not specific, is widely used in different populations, including
pregnant women (Forger, 2005; Lagadec et al., 2018; Mogos et al., 2013). The eight health
domains in the QoL SF-36 represent the health aspects that are most evaluated and affected

by the diseases or therapies used (Campolina and Ciconelli, 2008).
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However, few data relate the variation in the QoL of pregnant women to the end of
pregnancy, where issues related to low back and pelvic pain are more evident. Therefore, the
objective of the research was to evaluate the intensity of lumbar and pelvic pain and changes

in QoL in pregnant women undergoing OMT.

METHODS

Study Design

This prospective study assesses the influence of OMT on QoL and the intensity of
low back and pelvic pain in pregnant women in the third trimester of pregnancy. The survey
was carried out between August 2021 and September 2022 during the COVID-19 pandemic
in Brazil.

The pregnant women were screened at the prenatal outpatient clinic of Instituto
Fernandes Figueira/Fiocruz (IFF), a tertiary health unit specialized in women's, children’s,
and adolescent health. The ethics committee of the IFF approved the research under number
32216620.0.0000.5269, and all pregnant women signed a free consent form before
participating in the study.

Participants

All pregnant women between 27 and 41 weeks of gestation over 18 years of age who
were followed up by the prenatal service of the institution were considered eligible. Pregnant
women with multiple pregnancies, malformation or congenital anomalies, premature rupture
of the membrane, or in labor, and those with less than two QoL assessments were excluded.

Gestational age was determined by the date of the first-trimester ultrasound
according to FIGO 2021 recommendations (Melamed et al., 2021). Hypertensive disorders
of pregnancy were defined by the criteria of the American College of Obstetricians and

Gynecologists (The American College of Obstetricians and Gynecologists, 2020). BMI data
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followed the requirements of the Institute of Medicine (IOM, 2009) (Rasmussen et al., 2009).
All pregnant women's clinical, obstetric, and demographic data were taken from the patient’s
medical records.

OMT consultations were linked to appointments with the obstetrics team at the
institution's prenatal clinic. The time between consultations varied depending on the clinical
condition of the pregnant woman and the fetus and the length of the pregnancy. In general,
in pregnancies of usual risk, the return was one month (for pregnant women between 28 and
32 weeks of GA), then biweekly (for pregnant women between 32 and 36 weeks of GA),
and then weekly in the last month of the gestation period—trimester (pregnant women with
GA ranging from 36 to 40 weeks).

To enable enough time for answering the QoL SF-36, the patient's entry into the study
had a deadline of 36 weeks of gestational age (GA). Due to the sample containing patients
with comorbidities and some with a history of prematurity, it was decided that the QoL

would be applied, when necessary, in less than one month.

Procedures

OoMT

All patients received the same protocol designed for the study, which included
osteopathic techniques for balancing ligament tension (BLT), myofascial, muscle energy,
and cranial tension. High-velocity and low-amplitude (HVLA) techniques were excluded.
OMT sessions ranged from 30 to 40 minutes and were performed by a single osteopath D.O.
with 20 years of practice. The pregnant women were instructed to maintain standard obstetric
and pharmacological treatment, and the OMT protocol with the techniques used is described

in the appendix (Al).
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QoL SF-36

The validated Brazilian version of the QoL SF-36 (Medical Outcomes Study 36 -
Item Short-Form Health Survey) was applied. It is a self-administered, multidimensional
instrument comprising 36 items, encompassed in 8 scales or components: functional
capacity, physical aspects, pain, general health, vitality, social factors, emotional elements,
and mental health. The score ranges from 0 to 100, where zero corresponds to the worst
general health status and 100 to the best health status (Ciconelli et al., 1999). The Brazilian

version of the QoL SF-36 can be seen in appendix (2).
Visual pain scale (VAS)

The Visual Analogue Scale - VAS is a unidimensional instrument to assess pain
intensity. It is a 10 cm line with pain scales ranging from 0 to 10, divided into mild (0 to 2),
moderate (3 to 7), and severe (8 to 10) groups. The scale also uses visual resources such as
drawings representing facial expressions (Martinez et al., 2011). In all consultations, the
patient was asked about the presence of pain. If the patient answered positively, the scale
was presented to the patient (Appendix 3).

Low back pain was defined as pain located between the last posterior ribs down to
the sacral promontory, and pelvic pain as pain located in the region of the pelvic girdle
(pubis, perineum, groin, pelvis, and hip joint).

Statistical analysis

Categorical variables were analyzed based on their absolute and relative frequencies
of occurrence, and numeric variables were based on the mean and standard deviation. The
evaluated groups were defined considering the number of OMT performed in < 3 and >4

sections.
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The Chi-square test was used to identify statistically significant differences in
categorical variables, and the Mann-Whitney test for categorical variables. Significant
variations in the quality-of-life scale were evaluated using the Wilcoxon test for paired
measures. All analyzes were performed in spss v23, and a p-value < 0.05 was adopted to

characterize statistically significant differences.

RESULTS

A total of 65 pregnant women were considered eligible, one of whom was excluded
due to fetal malformation confirmed after birth. Of the 64 pregnant women, 46 met the
eligibility criteria that determined a minimum of two assessments of the QoL SF-36.
Pregnant women were divided into two groups according to the number of visits, up to < 3
(22) and > 4 visits (24). Figure 1 shows the study's flowchart with the number of pregnant
women. The data analysis on pain intensity was linked to 46 of the QoL. Attached (Appendix
4) are data related to the total of women in the sample (64) who reported lumbar or pelvic

pain.
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total number of pregnant
women(65)

<3 OMT group=38 24 OMT group =27

<3 OMTgroup

) 24 OMT group
answered at least twice=23
) answered at least
1 excluded = fetal malformation twice=24

total number of pregnant women=46

27pregnant women with low back 13pregnant women with pelvic
pain (€ 30MT=10and =24 pain (€3 TMO=10and 24
OMT=17) TMO+17)

Most of the eligible patients were in the group with >4 visits (89%). The mean age
of pregnant women in both groups was equivalent (29, 7.1 vs. 29.9, 6.8, p=0.592). The
number of married/cohabitation women in the sample was the same as that of single women

(50%, p=0.555), while black/brown women were the majority (56.5%, p=0.147) (table 1).



Table 1: Demographic data of the sample

2

Variable <30OMT,N=22 24 OMT,N =24 total value
Age 0.592
Mean, SD 29.0,7.1 29.9,6.8
min, max 19.0, 44.0 20.0,44.0
Unknown 1 0
Marital status 0.555
Married/cohabitation 10 (45.5%) 13 (54.2%) 23 (50%)

Single® 12 (54.5%) 11 (45.8%) 23 (50%)
Color/race 0.147
White 12 (54.5%) 8 (33%) 20 (43. 5%)

Black/brown 10 (45.5%) 16 (66.7%) 26 (56.5%)
Family income 0.391
<2 minimum wages 6 (28.6%) 3(12.5%) 9 (20%)
2 a3 minimum wages 12 (57.1 %) 16 (66.7%) 28 (62.2%)
>3 minimum wages 3(14.3%) 5(20.8%) 8 (17.8%)
Unknown 1 (4.54%)
Job out 15 (68.2%) 20 (83.3%) 35(76.1%)  0.229
Job loss 2(9.1%) 0 (0.0%) 2 (4.3%) 0.131
Education 0.687
Elementary School 4 (18.2%) 3 (12.5%) 7 (15.2%)
High school 11 (50%) 15 (62.5%) 26 (56.5%)
University education 7 (31.8%) 6 (25%) 13 (28.3%)
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1 abbreviation: OMT = osteopathic manipulative treatment
2 pearson's Chi-squared test

3 Being single does not mean not having a partner. Only one pregnant woman in this sample did not have a partner.
The vast majority of pregnant women worked outside their home (76.1%, p=0.229),
earned between two and three minimum wages (62.2%), and 56.5% of the sample completed
high school (p= 0.687). Two (4.3%, p= 0.131) patients lost their jobs during the study.
Table 2 shows the clinical and obstetric data of the patients. The percentage of
normotensive pregnant women (69.6%, p=0.655) is higher than that of women with
hypertensive conditions (30.4%, p=0.655). Pregnant women with gestational diabetes were
more present in the group with < 3 consultations (7/10, p=0.159). Pregnant women with
overweight/obesity at the final weight (74.4%, p=0.922) had an equivalent percentage

between the two groups.
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Table 2: Clinical and obstetric data of the sample

Variables <3 OMT*,N=22 >4 OMT,N=24 total p-value'

Normotensive 0.655
16 (73%) 16 (67%) 32 (69.6%)

Hypertensive Conditions? 0.655
6 (27.3%) 8 (33.3%) 14 (30.4%)

Diabetes 0.1592
7 (31.8%) 3 (12.5%) 10 (22%)

Weight rating*

Initial weight obesity risk® 0.679

Eutrophic 7 (35%) 7 (29,2%) 14 (32%)

Obese/overweight 13 (65%) 17 (71%) 30 (68.2%)

Final weight obesity risk 0.922

Eutrophic 5 (26.3%) 6 (25%) 11 (25,6 %)

Obese/overweight 14 (74%) 18 (75%) 32 (74,4%)

Unknown 1 (4.54%) 0 (100%) 1(2,17)

Primiparous 0.277

5 (28%) 9 (37.5%) 14 (30.4%)

History of fetal malformation 0.575
4 (18.2%) 6 (25%) 10 (22%)

Anxiety/psychiatric condition 0.857
5 (22.7%) 6 (25%) 11 (24%)

History of domestic abuse/violence 0.166

0 (0%) 2 (8.3%) 2 (4.3%)

Physical activity 0.609
6 (27.3%) 5 (20.8%) 11 (24%)

Lung disease® /asthma 0.95
1(4.5%) 2 (8.3%) 3 (6.5%)

CoVvID 0.178%
4 (18.2%) 1 (4.2%) 5 (11%)

N (%)

Abbreviations: OMT* = osteopathic manipulative treatment.
1 Pearson's Chi-squared test, 2 Fisher's Exact Test

3Gestational hypertension = group composed of pregnant women with gestational hypertension (5), chronic hypertension (08), and PE (2).
% BMI based on the Institute of Medicine (IOM 2009) - relative data and final obesity

5 initial weight is pre-gestational and reported.

% There were two cases of asthma, one in each group. The lung disease was sleep apnea.

Primiparous women accounted for 30.4% (p=0.277), and the number of pregnant
women with a history of previous fetal malformation was 22% (p=0.575. In 24% (p=0.857)
of the sample, a condition was observed that required psychological and/or psychiatric
follow-up. Domestic violence cases were also verified in two (8.3%) patients in the group

with >four OMT. Only 13 (24%, p=0.609) pregnant women did some physical activity.
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Respiratory problems affected 3 (6.5%) pregnant women. COVID-19 affected 11%
(p=0.178) of the sample, with most cases (4) in the <3 OMT group.

Table 3 shows the results of the low back and pelvic pain intensity charts among
pregnant women. Lumbar symptoms were present in 59% of the pregnant women, being
prevalent (70.8%) in the group with more than three consultations. Pelvic pain was less
reported in both groups by the pregnant women in the sample (28.26%). The results showed
a statistically significant change in pain intensity from severe to mild in the average of
minimum and maximum values for low back pain, and moderate to mild for pelvic pain in

both groups after OMT, with values falling more sharply in the group with > 4 sessions.

Table 3: Mean minimum and maximum values of low back and pelvic pain intensity before and after OMT

Before OMT After OMT
p.
Variables group <3 p-value* p-value* group <3 p-value* group24  value*
N= 101 N :]_()1 N=17'
Low back pain N=17"(70.8%) Low back pain
(45.45%) (45.45%) (70.8%)
min values 6.5t1.8 0.07 5.18£2.07 0.01 min values 41118 0.07 261142 0.01
max values 7.35£1.6 0.05 7.64£1.45 <0.01 max values 4117 0.05 3.64£1.80 <0.01
N=6' N=7'
Pelvic Pain N=6'(27.27%) N =7"(29.16%) Pelvic Pain
(27.27%) (29.16%)
min values 7171172 0.027 4.28+1.70 0.017 min values 3.67£1.97 0.027 1.71£0.49 0.017
max values 7171172 0.027 6+2.58 0.018 max values 3.6711.97 0.027 2:0.82  0.018
The general

The general
average of low back  N=272 (59%) <0.01
pain in the sample

average of low

o N=27%(59%)  <0.01
back pain in the

sample
min values 5.67 % 2.03 min values 3,111+ 1,67
max values 7.54+1.47 max values 3.815£1.73
The general

The general
average of pelvic ~ N=13?(28.26%) 0.01
pain in the sample

average of pelvic N=132

o 0.01
pain in the (28.26%)

sample
min values 5.615+2.21 min values 2.615+1.66
max values 6.5412.22 max values 2.7711.64

*Asymp. Sig. (2-tailed)- Based on positive ranks- Wilcoxon Signed Ranks Test
Values expressed as mean with SD
"N based on complete pairs only

2N = The total sum of patients who had low back or pelvic pain in the sample of 46 pregnant women



106

The QoL SF-36 was analyzed based on its variation along the OMT. It is possible to
verify that all the evaluated items presented a statistically significant difference in
interpreting the QoL scores (table 4). The item ‘limitation of emotional aspects’ was the one
that obtained the score with the most significant variation of improvement indices (27.78 +
40.13 vs. 55.56 *+ 43.60, p=0.004), and the index of general health status showed the lowest

positive variation (54.04 + 16.04 vs. 57.8 + 14.46, p=0.003).



Table 4: QoL-SF 36 results

Variables

2Min functional capacity
211QR,31I1QR

Max functional capacity
211QR,3I1QR

Min physical aspect
311QR,31QR

Max physical aspect

311QR,3IQR
Min pain
211QR,3I1QR

Max pain
311QR,3IQR

Min General Health Status
211QR,3IQR

Max General Health Status
311QR,3I1QR

Min Vitality
311QR,3IQR

Max Vitality
211QR,3IQR

Min Social Aspects
311QR,3I1QR

Max Social Aspects
311QR,3IQR

Min emotional Aspects

$11QR,31QR

Max emotional Aspects
311QR,31I1QR

Min Mental Health
311QR,3IQR

Max Mental Health
211QR,3I1QR

Abbreviation OMT = osteopathic manipulative treatment

Groups<3 OMT
62.5 +28.54

42.5-82.5
62.86 £ 28.33

46.25-82.5
28.57 £37.80

0.0-56.25
30.36 £36.92

0.0-56.25

36.31+17.6
22-51

37.23 +£16.36
22-51
47.83 £23.045
42-64.5

47.83 +23.045

42-64.5
35.77 £17.54
20-50
35.77 £17.54

20-50
57.7 £30.42
31.25-87.5
58.65 +£29.92

31.25-87.5
43.59 £39.40

0.0-83.33

43.59 £39.40
0.0-83.33
55.08 £23.16
30-78
55.08 £ 23.16
30-78

p-value’

0.317

0.317

0.317

0.317

0.317

0.317

0.317

0.317

Values are 2mean + SD, mean (95% Cl) and 3median [IQR] range

! Wilcoxon Signed Ranks Test

Group 24 OMT
46.04 +22.46

25-65
61.46 £22.04
46.5-80
14.58 +26.49
0.0-25
30.21 £33.76

0.0-50
34.92 £13.48
31-41.75
47.25 +18.99
31-62
54.04 +16.04
43.25-65.75

57.8 £14.46

47-72
27.5 £16.15
16.25-43.75
38.96 £17.5

30-50
53.13 +26.39

25-72
66.15 + 24.86

50-87.5
27.78 £40.13

0.0-58.3

55.56 £43.60
00-100
53.33 £22.02
33-72
61.5 +£21.87
40-80
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p-value’
0.001

0.001

0.004

0.004

0.001

0.001

0.003

0.003

0.001

0.001

0.002

0.002

0.004

0.004

0.001

0.001
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DISCUSSION

The study observed an improvement in the intensity of lumbar and pelvic pain and
the quality of life of pregnant women undergoing OMT. The percentage of the sample that
had lumbar (59%) and pelvic (28.26%) pain was within the range described in other papers
(Dunn et al., 2019; Gutke et al., 2018). It should be noted that the pain intensity among the
pregnant women in the study before the OMT was never intense enough to require
hospitalization. Despite confounding elements for pain intensity, such as obesity and a
sedentary lifestyle, all groups showed a statistically significant improvement in lumbar and
pelvic pain.

However, for a better understanding of the results, it is necessary to consider intrinsic
subjective factors, such as the feeling of well-being, health, and satisfaction, and objective
factors extrinsic to the individual, such as their living and environmental conditions that
directly interfere with their quality of life (Lagadec et al. al., 2018). Thus, although there
were no questions related to COVID-19, for data analysis, it was necessary to consider the
existence of a pandemic scenario that generates a health, psychosocial, and economic crisis.

Data collection began during a critical period of the COVID-19 pandemic in Brazil,
with high mortality rates among pregnant women and the general population (Camacho et
al., 2022; Souza et al., 2022). The pandemic that lasted throughout the research period was
a source of stress for pregnant women due to periods of quarantine, social isolation, job loss,
fear of illness and of infecting the fetus and close people, directly affecting their quality of
life and the mental state of pregnant women (Nomura et al., 2021).

In addition to the fear of contagion during the emergency period, from May 2021 to
March 2022, social isolation and work from home were recommended for all pregnant

women, regardless of their clinical condition or severity (Camara dos Deputados, 2022; civil
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office, govt. .br, 2021). For women, COVID-19 has led to an overlapping of house chores
with professional work, with the closure of schools and daycare centers, disturbing the space
and time border between tasks for those who tended to their families (Aradjo and Lua, 2021).

Intrinsic emotional factors, such as anxiety/psychiatric illnesses (24%) and cases of
domestic violence (4.3%), were observed in a significant portion of the sample. Although it
is impossible to establish a direct causality between the sample data and the effects of the
pandemic on their emotional state, there is information that the pandemic has increased stress
levels among pregnant women and violence against women in Brazil. (de Souza Santos et
al., 2022; Nomura et al., 2021).

Part of the pregnant women (22%) also had a history of traumatic experiences of
losing a child or having children with malformations, which left substantial and lasting traces
(Korenromp et al., 2005) in a significant number of women. This scenario is justified, in
part, by the fact that the institution where the study was carried out is a reference in the
follow-up of high-risk pregnancies for the fetus.

The cases of COVID-19 (11%) that could have brought so many risks to a sample
with several comorbidities such as respiratory pathologies, obesity, hypertension, and
diabetes, were not severe enough for hospitalization.

Obesity, which affects 74% of pregnant women, is identified as the most common
health problem in women of reproductive age and is accepted as an aggravating factor for
joint muscle pain, hypertension, diabetes, and depression/anxiety during pregnancy
(Creanga et al., 2022). It is also recognized as a causal agent of the decrease in the QoL of
pregnant women (Amador et al., 2008; Boutib et al., 2022).

Equally high levels of sedentary lifestyle accompanied the expressive numbers of

obesity. Although physical activity is an essential tool for controlling anxiety, obesity, the
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intensity of joint pain, and quality of life in the last two trimesters of pregnancy (Krzepota
et al., 2018), it was neglected by the majority (76%) of pregnant women.

Despite the presence of extrinsic and intrinsic factors unfavorable to the results that
made up the physical component (functional capacity, physical aspects, and pain) of the
sample, an improvement was observed in the functional capacity of the group with >4 BMT
and in the physical aspect and pain in both groups.

There was even improvement in the items related to the mental component (mental
health, emotional aspects, social aspects). Mental health as emotional aspect improved
significantly in the >4-OMT group.

General health status did not change in the <3-OMT group but increased and
remained above average in the >4-OMT group. Despite the intense pressure on the social
fabric during the pandemic, the items ‘vitality’ and ‘social aspects’ increased significantly
in the group with >4 OMT.

Other studies on the effect of OMT on QoL and pain intensity had already
demonstrated improvement in pain among cancer patients with fiboromyalgia, and in a survey
with semi-structured questions with pregnant women (Arienti et al., 2018; Schulze, 2020;
Sheraton et al., 2018). Studies correlating QoL associated with pain intensity in pregnant
women and OMT have not yet been conducted. The study's positive results occurred even
though the research was conducted in an institution related to high maternal-fetal risk
pregnancies and within a severe health, psychosocial, and economic crises caused by

COVID-19.

Limitations

This study has some limitations that must be considered when evaluating the results.

One was the need to exclude data from pregnant women who only completed the QoL once.
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This loss may be related to the way the data collection was performed, which considered
delivering the SF-36 questionnaire to pregnant women upon arrival at the service and
collecting this instrument at the end. This was because these pregnant women underwent
multiple assessments during the consultation. It was considered that the most appropriate
procedure would be to let them fill out the questionnaire when they felt more comfortable
doing so. Hence, many pregnant women chose not to answer the questionnaire or to fill it
out partially, thus reducing the number of eligible patients.

The SF-36 itself can also be considered a limitation since it does not make any
correction according to the gestational age of the pregnancy. This correction is necessary
since the reasons for pain may be related only to hormonal changes or uterus enlargement,
being physiologically expected. For this reason, we chose to work with the SF-36 score
variation instead of the first and last evaluation. The hypothesis that the OMT causes changes
in the SF-36 scores overtime was worked on, and the results of this study demonstrate that
pregnant women with more OMT sessions tend to show a more significant variation in the

SF-36 score.
Clinical relevance

The clinical relevance of the study is due to the fact that QoL are tools that give the
patient a voice to express their physical, psychological, and emotional impressions about the
therapy used, improving the quality of health care models. Particularly, the QoL SF-36 is a
questionnaire that stands out for verifying the effectiveness of health interventions
(Campolina and Ciconelli, 2008). The positive results of statistically significant
improvement in all eight items that make up the questionnaire validate the OMT as an
effective therapeutic tool in improving the QoL of pregnant women in the third trimester of

pregnancy.
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CONCLUSION

Despite the extrinsic and intrinsic confounding factors of the patients in the sample,
OMT obtained statistically satisfactory results in reducing pain intensity and improving
pregnant women's QoL. Hence, OMT proves to be efficacious practice in reducing the
intensity of low back and pelvic pain and effective in improving the QoL of pregnant women
in the third trimester of pregnancy.
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Appendix 1: OMT protocol: nos anexos da tese.
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Appendix 2: The Brazilian version of the QoL SF-36: nos anexos da tese.
Appendix 3: VISUAL ANALOG PAIN SCALE: nos anexos da tese.
Appendix 4: Comparative bar graphs with mean low back and pelvic pain

value before and after OMT in the sample.
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Before OMT After OMT
. 24 <3 >4 <3
Variable ?\l"frgll" OMT, | OMT, | p-value ?\l"frg‘ﬂ' OMT, | OMT, | p-value
- N=27 | N=37 B N=27 | N=37
Low back <0.001* <0.001*
pain -freq.
19 15 19 15
0, 0,
37.(58%) | (7006) | (a1%) 37(58%) | (700) | (a1%)
low back
pain - 0.442** 0.800**
continuous
Mean,SD 3.3,34 3.1,3.3 | 3.6,3.5 1.0,1.8 0.9,1.7 | 1.1,2.0
Range 0.0,10.0 fOOO fOOO 0.0,8.0 | 0.0,8.0 | 0.0,7.0
Pelvic pain- 0.003* 0.017*
freq ' )
11 8 18 9 8
0,
19.(30%) | (3806) | (200%) (29%) | (35%) | (20%)
Pelvic- - -
continuous 0.084 0.030
Mean,SD 1.9,3.0 1.5,2.6 | 2.9,3.8 0.6,1.3 0.3,0.8 | 1.1,2.0
Range 0.0,10.0 fOOO 0.0,9.0 0.0,6.0 | 0.0,3.0 | 0.0,6.0

* Pearson's Chi-squared test

* Two Sample t-test

Low back pain affects 58%, and pelvic pain affects 30% of the population that
participated in the study (table). In the bar graph, a decrease in the mean intensity
of low back pain (3.3 + 3.4 vs. 1.0 £ 1.8, p=0.800) and pelvic pain (1.9 + 3.0 vs. 0
.6+1.3, p=0.03) of the sample can be observed. It is also noted that the intensity of
both lumbar and pelvic pain decreases more in patients who had =four
consultations, as well as the number of pregnant women who reported having pelvic

pain (p=0.03).
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9 DISCUSSAO

Os resultados da revisao sistematica mostraram evidéncias que a PIA nas
gestantes cursa com quadro HIA. Nas normotensas esses valores sao préximos ou
iguais a HIA e nas hipertensas compativeis com HIA.

Os dados analisados também apontaram que os valores de PIA sempre
foram maiores nas gestantes com DHG do que nas normotensas, tanto no pré como
no pos-parto. Foram também observadas relagdes entre HIA, prematuridade e fetos
com baixo peso.

Os textos selecionados hipotetizam que as normotensas tém um estado
compensado de HIA, em fungdo de uma melhor capacidade de acomodacgao do
CA.

Os achados da revisao sistematica serviram de base tedrica para elaboragao
da tese. A existéncia de uma correlacéo entre a complacéncia do compartimento
abdominal (CCA), aumento da PIA, estase venosa e PE abrem a possibilidade do
TMO poder contribuir, ndo sé, na acomodacao das alteragdes posturais e no
controle dos quadros algicos musculoesqueléticos, como buscar auxiliar a
hemodindmica materna. Outros artigos de osteopatia ja tiveram resposta
hemodinamicas com gestantes (32,96,120).

O protocolo criado visou mobilizar as estruturas que compdem o CA, como
diafragma, pelve, jungdo lombossacra, o perineo diafragmatico e areas com
conexdes miofasciais com o CA, como o arco lateral lombocostal, musculos
espinhais e a articulagdo coxofemoral. A mobilizagao de areas superiores do torax

e do cranio se devem ao conhecimento de que os compartimentos se comunicam
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por vias miofasciais € que as alteragdes ocasionadas, como estase venosa e
diminuicao da perfusao, serao percebidas nos outros compartimentos (64).

Os compartimentos corporais estdo presentes por todo o corpo e sao
limitados por fascias, ossos e musculos (64). As fascias formam uma rede presente
em todo o corpo e sao vistas na maioria das vezes como estruturas anatdbmicas
passivas. Artigos no entanto, apontam sobre uma habilidade inerente de se contrair
ativamente, além de ter um papel de transmissor de forga muscular (121,122). As
fascias ndo sdo uma estrutura uUnica, mas tipos de fascias com diferentes
caracteristicas anatdmicas e fisioldgicas (123). Uma fascia grande e espessa como
a fascia lombar pode modificar a sua rigidez de minutos a horas e alterar a
coordenagao motora neural (121). Trabalhos sobre a fascia superficial tendem a
melhorar o funcionamento do sistema linfatico e venoso superficial, e trabalhos na
fascia profunda se relacionam com a coordenacdo motora, propriocepcéao,
equilibrio, dor miofascial e caimbras (123).

O toque das terapias manuais tem como objetivo desembaragar a restricao
fasciais, liberando as estruturas corporais para um posicionamento de conforto
(124). Através do toque e do movimento o0 osteopata é capaz de acessar nao s6 0s
componentes miofascias, articulares, linfaticos, como afetar a dindmica dos fluidos
sanguineos. O TMO pode influenciar diretamente na dindmica do fluxo sanguineo
através da sua acdo sobre os componentes miofasciais relacionados como os
vasos sanguineos (120).

As repostas hemodinamicas produzidas pelo toque também estédo
associadas com o sistema nervoso auténomo (SNA). Efeitos como vasodilatagéo,
relaxamento da musculatura lisa, aumento da circulacdo e alteracées no tecido,

deve-se a interacdo do toque com o SNA (125). O toque produzido por praticas
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manuais ainda tem a capacidade de acionar uma cadeia de associag¢des de
estimulos vindos de varias modalidades sensoriais, criando uma rede crossmodal
que transmite sinais através de sensores proprioceptivos, interoceptivos e
exteroceptivos (126).

Para além das repostas neurofisiologicas que o TMO € capaz de produzir
através do toque, trabalhos manipulativos sobre estruturas do compartimento
abdominal como o diafragma, podem influenciar repostas hemodinamicas indiretas,
devido a relacdo do musculo diafragma com o mecanismo reflexo sobre a rede
vascular. Muito além da sua funcéo respiratéria, o diafragma se caracteriza como
um musculo que ao separar as estruturas toracica e abdominal, tem um papel no
controle da pressao intratoracica. Um aumento da presséao intratoracica é capaz de
ativar o sistema reflexo barorreceptor levando a alteracdo na circulacéo arterial
(127). Foi observado ainda uma funcdo no controle da hipotensao ortostatica, na
medida que a espessura do diafragma é capaz de alterar o funcionamento dos
pulmdes e influenciar o retorno venoso na posicdo ortostatica auxiliando a
drenagem dos membros inferiores pela VCI (127).

Sendo assim, através das suas praticas que conjugam o toque com
mobilizacbes e manipulacbes o TMO €& capaz de acionar respostas
neurofisioloégicas além de melhorar a amplitude de movimento, diminuir a dor,
alterar a biomecéanica da elasticidade e aumentar a flexibilidade dos tecidos
(125,128). A osteopatia é uma possivel via de controle de agentes estruturais
externos factiveis de levarem a disfuncdes nos diafragmas e a compressdes de
estruturas vasculo-nervosas (129).

Baseado na relacdo entre CA e circulagdo materno-fetal presente na

literatura, buscou-se averiguar os efeitos de um unico atendimento de TMO na
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hemodinamica materno fetal. A auséncia de estudos sobre o tema norteou a ideia
de um estudo sobre a seguranca do TMO em gestacdes de alto risco.

Através do exame de US com DV colorida sobre os vasos materno-fetais e
a avaliacdo dos sinais vitais maternos se pode constatar a auséncia de alteragdes
significativamente estatisticamente na hemodinamica materno-fetal. Os achados
permitiram observar que os efeitos do TMO em mulheres no terceiro trimestre de
gestacdo nao afetam a circulagéo uteroplacentaria e feto-placentaria, nem os sinais
vitais maternos. As repostas do estudo atestaram a seguranca do emprego do TMO
tanto para o feto quanto para gestantes portadoras de comorbidades.

A associacao entre a capacidade de acomodacgao das alteragdes posturais
advindas do crescimento uterino esta diretamente relacionada com a presencga de
dores lombo pélvicas e a queda na QV de gestantes. Varios estudos ja foram
realizados sobre as respostas do TMO aos quadros de dor em gestantes. Porém,
nenhum realizado com gestantes acompanhadas em unidade terciaria para alto
risco materno-fetal durante a pandemia de Covid-19. Os resultados, apesar da
conjuntura de crise sanitaria, econémica, social e psiquica gerados pela pandemia,
foram significantes estatisticamente tanto para reducao da intensidade das dores,
quanto para melhora na QV das gestantes. Observou-se ainda que as gestantes
com maior numero de atendimento possuiam melhores respostas.

A diferencga entre os estudos de campo vai além de objetivos e método de
captacao de dados diferentes. A populacdo dos dois estudos possuia uma
diversidade de gravidade. O estudo transversal contava com pacientes internadas
na enfermaria de gestantes com patologias e graus de gravidade diversos. Parte
da populacdo da amostra recebeu um unico atendimento de TMO. Ja o estudo

prospectivo era formado por gestantes com acompanhamento ambulatorial que
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receberam mais de uma intervencédo. Porém, & importante ressaltar que muitas
gestnates fazem parte dos dois estudos.

Um ultimo artigo sera construido com os dados das gravidas com
acompanhamento ambulatorial. Nessa coorte prospetiva constara pacientes que
receberam o TMO, grupo exposi¢cdo, e um grupo controle. Serdo avaliados os
dados pressoéricos maternos e perinatais como |G, tipo de parto e intercorréncias
nas ultimas 12 horas. Também serdo observados os dados fetais como apgar e
adequacao do peso a IG.

Dessa maneira pode-se ter um fechamento inicial sobre os efeitos de TMO
em populacdo de alto risco materno-fetal no terceiro trimestre de gestacéo.
Certamente, outros estudos com amostras mais robustas se fardo necessarios a

fim de aumentar o poder dos resultados.
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10 CONCLUSAO

A analise dos dados do estudo considerou que o tratamento manipulativo
osteopatico € seguro para o feto e para gestantes portadoras de comorbidades,
nao afetando os sinais vitais maternos e nem a circulacéo uteroplacentaria e feto-
placentaria. Os dados também apontaram que o tratamento osteopatico foi eficaz
na reducdo da intensidade da dor lombar e pélvica e efetivo na melhora da

qualidade de vida das gestantes.
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12.2 ANEXO B: TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO (TCLE)

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO (TCLE)

TITULO DA PESQUISA: EFEITOS bo TRATAMENTO MANIPULATIVO
OSTEOPATICO NA HEMODINAMICA DAS GESTANTES
PESQUISADORES: FERNANDO PEIXOTO MAIA

Contato: (21) 25541893

PESQUISADORA: MARIA LUISA ARRUDA CORREIA

Contato: (21) 25398311 ou 988648158

Instituicdo: Instituto Nacional de Saide da Mulher, da Crianca e do Adolescente
Fernandes Figueira — FIOCRUZ — Rio de Janeiro.

PARTICIPANTE DA PESQUISA:

N° Registro:

Estamos te convidando para participar do estudo sobre os efeitos do tratamento
manipulativo osteopatico na hemodinamica das gestantes. Esse estudo inclui gestantes
hipertensas e normotensas que ndo estejam gravidas de gémeos.

A osteopatia se caracteriza por uma terapia feita com as maos, com a intencédo de
relaxar algumas partes que se encontram mais tensas no nosso corpo. Esse tipo de tratamento
ndo utiliza nenhuma medicacéo, portanto, ndo sera utilizado nenhum medicamento extra ao
que VoOce ja usa.

Estudos com o uso de osteopatia em gestantes para reduzirem dores na coluna e
facilitar o parto existem e possuem muito bons resultados. Portanto, € um estudo que possui
sua seguranca ja verificada.

Como a gestante ndo pode fazer uso de muitos medicamentos, para ndo afetar a satide
do bebé, estamos realizando essa pesquisa com terapias que tratam somente com as maos.
Nosso intuito é descobrir outras formas de tratamento para gestantes que possam ajudar no
controle da dor, da pressdo arterial e levar uma melhora na sua qualidade de vida.

O tratamento seré realizado pela pesquisadora Maria Luisa Arruda Correia,
gue € uma osteopata com mais de 20 anos de pratica.

Durante a sesséo de osteopatia iremos mexer em algumas partes do seu corpo, como
a cabeca, pescoco, cintura e perineo. O objetivo é reduzir as tensdes e relaxar os musculos
dessas regides. Por isso, vocé podera se sentir mais relaxada ou respirando de forma mais
tranquila ao final do tratamento.

Os riscos do tratamento osteopatico séo pequenos, principalmente com o que faremos
aqui com vocé. Quando falo de risco € vocé se sentir meio mole ou um pouco tonta. Caso
sinta algo de diferente durante o tratamento, avise para que possamos decidir se
interrompemos ou ndo o tratamento. Normalmente, interromper a terapia é o suficiente para
acabar com qualquer mal-estar.

Queremos, no entanto, que vocé saiba que em caso de necessidade a equipe de
medicina fetal estara pronta a atendé-la.

Se vocé decidir participar da pesquisa como paciente, gostaria que vocé soubesse que
0 atendimento pode durar de 30 minutos a 40 minutos. VVocé ndo devera alterar em nada a
sua rotina de tratamento médico, ou seja, mantenha a sua medicagdo e todo o tratamento
indicado pelos seus médicos. Nossa intencdo com a terapia € ver o quanto podemos ajudar
no controle da sua presséo arterial.
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Caso vocé nao queira participar dos atendimentos, gostariamos de solicitar o uso dos
seus dados que estdo no seu prontuario médico. Se vocé liberar os seus dados, eles fardo
parte da pesquisa.

Os nossos encontros serdo feitos no ambulatorio de pré-natal do IFF, nos dias em que
vocé ja vira normalmente para atendimento e acontecerdo ao longo de sua gestacéo, até o
momento do parto. Iremos tirar sua presséo sempre antes e depois do tratamento, assim
saberemos 0 quanto o tratamento esta te ajudando a relaxar. Se vocé estiver ou for internada
na enfermaria de gestantes também poderemos realizar o seu tratamento e iremos fazer
ultrassom antes e ap0s o tratamento. Saiba que utilizaremos todos os seus dados que se
encontram na sua ficha do pré-natal.

Faremos também algumas perguntas a vocé que serdo colocadas num formulario
escrito para uso exclusivo da pesquisa. Nele ird constar seus dados pessoais como nome,
endereco e telefone. Também iremos lhe dar um questionario de vida, o sf36, que vocé ira
responder a cada vez que vier. As perguntas que existem nesse questionario tém a intencao
de saber como vai seu estado geral, fisico e emocional. Os dados desse questionario, ao final
da pesquisa, serdo revelados a vocé para que tenha um melhor conhecimento de quanto o
tratamento osteopatico te ajudou.

Também vamos perguntar sobre seu estado de saude, se vocé é diabética, fumante ou
se esta acima do peso, por exemplo. Queremos também saber dos seus habitos diarios, se
voceé faz exercicios, trabalha fora e se vocé possui qualquer desconforto ou dor no seu corpo.

N&o deixe de comparecer a consulta agendada, sendo necessario o reagendamento
caso haja algum impedimento. Orientamos, nesse caso, que ligue para o servico para o
ambulatorio de pré-natal para agendar uma nova data (veja os telefones abaixo).

Permaneceremos a sua disposicdo para fornecer todas as informacbes e
esclarecimentos que ainda deseje sobre o estudo, a qualquer momento, seja antes, durante
ou depois da sua participacdo. Também € garantido a vocé, caso seja da sua vontade,
abandonar ou sair do estudo quando quiser. Do mesmo modo, caso percebamos que vocé
ndo esta em condicdes de participar do atendimento, iremos solicitar a sua saida da pesquisa.

Caso deseje informagdes ou deixar de participar do estudo, pedimos que faga contato
com um dos pesquisadores mencionados acima. E importante que vocé saiba que sua
desisténcia de participar ndo tem prejuizo algum no seu atendimento ambulatorial.

Sua privacidade e identidade serdo sempre preservadas em sigilo.

Vocé recebera uma via idéntica deste documento assinada por um dos pesquisadores
do estudo.

A sua participacdo nesta pesquisa € voluntaria, ndo prevendo restituicdo de despesas
de deslocamento para o seu atendimento. Do mesmo modo ndo havera qualquer cobranca
pelos exames e pelos atendimentos que serdo realizados no estudo.

Conforme a Resolugdo 466/2012 do Conselho Nacional de Saude (CNS),
resguardamos a sua autonomia em requerer indenizacdo diante de eventuais danos
decorrentes da participacdo na pesquisa.

O Comité de Etica em Pesquisa (CEP) do Instituto Nacional de Satide da Mulher, da
Crianca e do Adolescente Fernandes Figueira (IFF/Fiocruz), encontra-se & disposi¢do para
eventuais esclarecimentos éticos e outras providéncias que se facam necessarias:

IFF/Friocruz: e-mail: cepiff@iff.fiocruz.br; Telefone: (21) 2554-1730; Fax: (21)
2552-8491



143

Autorizacgdes e Assinaturas:

autorizo, voluntariamente, a

minha participacdo nesta pesquisa.
Declaro que li e entendi todo o contetdo deste documento.

Assinatura:

Data: Telefone:

Testemunha (Caso necessario):

Nome:

Documento:

Endereco:

Telefone:

Assinatura;

Data:

Investigador:

Nome Assinatura;

Somente assine este documento se consentir integralmente com os termos deste.
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12.3 ANEXO C: PROTOCOLO DE ATENDIMENTO TMO.

1-Abertura toracica superior BLT. (1)

Paciente sentado com o pratico por tras e as mdos apoiadas sobre a cintura escapular
do paciente. O prético posiciona os polegares de cada lado da espinhosa de C7 e os dedos
minimos de forma a afastar o ombro da articulagédo acrémio clavicular. os outros dedos ficam
sobre as claviculas.

O prético executa ao mesmo tempo um afastamento dos ombros da clavicula com

0s minimos e eleva as claviculas, se utilizando dos polegares como ponto fixo.

2-Estiramento dos ligamentos suspensorios da pleura. (2)

Paciente sentado no bordo da maca, com o prético de pé por tras com o pé sobre a
maca do lado a ser tratado. O paciente com o braco do lado a ser tratado sobre a perna do
pratico, numa abducdo de 30° e sua cabeg¢a numa inclinacdo/ rotacdo oposta ao brago em
abducado.

O prético coloca a médo, do mesmo lado da perna que se encontra na maca, sobre o
musculo peitoral do paciente. A sua outra mao se coloca sobre a cabeca do paciente a fim de
posiciona-la como descrito acima.

Na fase de inspiracdo, o pratico faz uma resisténcia e na fase de expiracdo ele
traciona a mao do peitoral para baixo e a méo ceféalica num aumento da inclinagao/rotacéo

da cabeca do paciente. Segue assim até perceber um relaxamento dos tecidos.
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3-Relachamento e estiramento do arco lombocostal lateral. (2)

Paciente e pratico sentados lado a lado. O polegar da mao caudal do prético situa-
se abaixo da 12° costela do paciente, do lado a ser tratado. O pratico coloca a mao cefalica
no ombro oposto do paciente. Inicialmente leva-se o tronco do paciente numa posicao oposta
a méo e a cada expiracdo do paciente se entra mais com o polegar em direcdo mediocranial
do tronco do paciente. Depois, pede-se uma inclinacdo homolateral e o através do
relaxamento, 0 pratico consegue entrar mais, a0 mesmo tempo em que relaxa e estira o

ligamento lombocostal.

4-Técnica para o diafragma toracico. (3)

Paciente deitado em decubito lateral (DL) com o pratico por trds, com a méao
cefalica sobre as costelas inferiores e a méao caudal por baixo dessas Ultimas costelas. Vai
entrar com a mao caudal devagar por baixo das costelas, numa diregdo costal marginal,
enquanto a mao cefalica leva delicadamente as costelas inferiores para frente a fim de
melhorar o espaco de trabalho da médo caudal. Vai fazer pequenos movimentos com as 2
maos em varias direcGes, com o intuito de liberar as tensGes tissulares locais. Fazer

bilateralmente.

5-Técnica para liberacdo da musculatura lombar. (4)
Paciente em DL, préatico a sua frente de pé. Coloca as 2 méos, uma sobre a outra,
com o0s 8 dedos em contato com a musculatura lombar. Vai fazer movimentos para uma
tracdo delicada cima e para frente, para baixo e para frente e medialmente e para frente.

Fazer bilateralmente.

6-BLT para bacia para juncéo lombo sacra, pélvis e quadril. (1)

Paciente sentado na maca sobre suas tuberosidades isquiaticas, mantendo uma leve
curvatura lordética. O praticosentado de frente, um pouco abaixo do paciente de forma aos
pés do paciente ficarem lateralmente aos seus joelhos.

O pratico segura os pés do paciente, estendendo os joelhos do paciente até o ponto
onde ele ndo se curve para tras. O pratico entdo move a sua bacia de maneira a induzir um
movimento da pelve do paciente e avaliar o lado do movimento facilitado e que serd mantido.

Feito isso, pede-se ao paciente para mover a cabeca e 0 dorso numa direcao oposta

a perna que se encontra mais tracionada a frente. O movimento de torcdo deve se propagar
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até a articulacdo lombo sacra. Mantemos nessa posicao e podemos pedir uma apneia que

deixe ainda mais facilitado o movimento.

i » "'-ij," iﬁlv |
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7-Elevacao do assoalho pélvico. (2)
Paciente em DL, pratico sentado coloca os dedos alongados no assoalho pélvico da
paciente, entre a tuberosidade isquiatica e o reto. Através da cooperacdo respiratria da
paciente, a cada expiracdo o pratico os dedos na direcdo cefélica, até um momento que

percebe um relaxamento do assoalho pélvico.

8- Descompressao da articulacao atlas occipital. (5)
Fazer um contato préximo aos cdndilos do occipital levando a uma sustentacao

anterior, somada a uma tensao lateral e cefalica.



147

9- Liberacéo das tensdes do assoalho da boca. (6)
Paciente em decubito dorsal, com o préatico na cabeceira. Coloca os dedos de ambas
as maos pela parte medial da mandibula e procura fazer micro movimentos a fim de

equilibrar as tensdes tissulares locais.

10-técnica de flutuacdo lateral do LCR. (5)

A técnica se constitui numa compressdo suave sobre as mastoides a fim de leva-las
num movimento oposto, realizado até a percepcdo do equilibrio das tensoes.

Fotos: Feitas pela e com a terapeuta que iréa fazer a pesquisa.
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5- Magoun, Harold I- Osteopathy in the cranial field- third edition, Sutherland Cranial
Teaching Foudation,1976.
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12.4 Anexo D:Escala Analdgica Visual de Dor (EVA).

12.5 Anexo E: Verséo Brasileira do Genérico de Vida SF-36.

Versao Brasileira do Questionario de Qualidade de Vida -SF-36

1- Em geral vocé diria que sua salde é:

Excelente Muito Boa Boa Ruim Muito Ruim

1 2 3 4 5

2- Comparada ha um ano atras, como vocé se classificaria sua saide em geral, agora?

Muito Melhor | Um Pouco Melhor | Quase a Mesma | Um Pouco Pior | Muito Pior

1 2 3 4 5

3- Os seguintes itens s@o sobre atividades que vocé poderia fazer atualmente durante um dia
comum. Devido a sua salde, vocé teria dificuldade para fazer estas atividades? Neste caso,
quando?

. e . e N3ao, ndo
Atividades Sim, d|_f|culta Sim, dificulta dificulta de
muito um pouco
modo algum

a) Atividades Rigorosas, que exigem muito
esforco, tais como correr, levantar objetos 1 2 3
pesados, participar em esportes arduos.

b) Atividades moderadas, tais como mover
uma mesa, passar aspirador de poé, jogar
bola, varrer a casa.

c¢) Levantar ou carregar mantimentos

d) Subir varios lances de escada

e) Subir um lance de escada

) Curvar-se, ajoelhar-se ou dobrar-se
g) Andar mais de 1 quilébmetro

h) Andar varios quarteirdes

i) Andar um quarteirdo

j) Tomar banho ou vestir-se

[EEN
N
w
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4- Durante as Ultimas 4 semanas, vocé teve algum dos seguintes problemas com seu trabalho
ou com alguma atividade regular, como consequéncia de sua saude fisica?

Sim Né&o
a) Vocé diminui a quantidade de tempo que se dedicava ao seu 1 2
trabalho ou a outras atividades?
b) Realizou menos tarefas do que vocé gostaria? 1 2
c) Esteve limitado no seu tipo de trabalho ou a outras atividades. 1 2
d) Teve dificuldade de fazer seu trabalho ou outras atividades (p. ex.| 1 2
necessitou de um esforgo extra).

5- Durante as ultimas 4 semanas, vocé teve algum dos seguintes problemas com seu trabalho
ou outra atividade regular diéria, como consequéncia de algum problema emocional (como
se sentir deprimido ou ansioso)?

Sim Né&o
a) Vocé diminui a quantidade de tempo que se dedicava ao seu 1 2
trabalho ou a outras atividades?
b) Realizou menos tarefas do que vocé gostaria? 1 2
c) Nao realizou ou fez qualquer das atividades com tanto cuidado 1 2
como geralmente faz.

6- Durante as Gltimas 4 semanas, de que maneira sua saude fisica ou problemas emocionais
interferiram nas suas atividades sociais normais, em relacdo a familia, amigos ou em grupo?

De forma nenhuma Ligeiramente | Moderadamente | Bastante | Extremamente
1 2 3 4 5
7- Quanta dor no corpo vocé teve durante as Ultimas 4 semanas?
Nenhuma Muito leve Leve Moderada Grave Muito grave
1 2 3 4 5 6

8- Durante as Gltimas 4 semanas, quanto a dor interferiu com seu trabalho normal (incluindo
o trabalho dentro de casa)?

De maneira Um pouco | Moderadamente Bastante Extremamente
alguma
1 2 3 4 5

9- Estas questdes sdo sobre como vocé se sente e como tudo tem acontecido com vocé
durante as Gltimas 4 semanas. Para cada questdo, por favor dé uma resposta que mais se
aproxime de maneira como vocé se sente, em relacdo as ultimas 4 semanas.

A maior Umaboa | Alguma Uma
Todo pequena
parte do parte do | parte do Nunca
Tempo parte do
tempo tempo tempo
tempo
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a) Quanto tempo vocé
tem se sentindo cheio de
vigor, de vontade, de
forca?

b) Quanto tempo vocé
tem se sentido uma
pessoa muito nervosa?

¢) Quanto tempo vocé
tem se sentido tdo
deprimido que nada pode
anima-lo?

d) Quanto tempo vocé
tem se sentido calmo ou
tranquilo?

e) Quanto tempo vocé
tem se sentido com muital
energia?

f) Quanto tempo vocé
tem se sentido
desanimado ou abatido?

g) Quanto tempo vocé
tem se sentido esgotado?

h) Quanto tempo vocé
tem se sentido uma
pessoa feliz?

i) Quanto tempo vocé
tem se sentido cansado?

10- Durante as ultimas 4 semanas, quanto de seu tempo a sua saude fisica ou problemas
emocionais interferiram com as suas atividades sociais (como visitar amigos, parentes, etc)?

Todo A maior parte do Alguma parte do Uma pequena | Nenhuma parte
Tempo tempo tempo parte do tempo do tempo
1 2 3 4 5
11- O quanto verdadeiro ou falso é cada uma das afirmacGes para vocé?
Definitivamente A maioria ~ . /A maioria das| Definitiva-
. das vezes |Na&o sei
verdadeiro . vezes falso |mente falso
verdadeiro

a) Eu costumo obedecer
um pouco mais facilmente 1 2 4 5
que as outras pessoas
b) Eu sou tdo saudavel
quanto qualquer pessoa 1 2 4 5
que eu conheco
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c) Eu acho que a minha 9 3
salide vai piorar
d) Minha salde é excelente| 2 3

CALCULO DOS ESCORES DO QUESTIONARIO DE QUALIDADE DE VIDA

Fase 1: Ponderacdo dos dados.

Questao Pontuacao
01 Se a resposta for Pontuacéo
1 5,0
2 4.4
3 3,4
4 2,0
5 1,0
02 Manter 0 mesmo valor
03 Soma de todos os valores
04 Soma de todos os valores
05 Soma de todos os valores
06 Se a resposta for Pontuacéo
1 5
2 4
3 3
4 2
5 1
07 Se a resposta for Pontuacéo
1 6,0
2 5,4
3 4,2
4 3,1
5 2,0
6 1,0
08 A resposta da questdo 8 depende da nota da questédo 7
Se7=1ese8=1,o0valor daquestdo é (6)
Se7=2a6ese8=1, o0 valordaquestéo é (5)
Se7=2a6ese8=2,0valordaquestdo é (4)
Se7=2a6ese8=3, 0 valordaquestdo é (3)
Se7=2a6ese8=4,o0valordaquestdo é (2)
Se7=2a6ese8=3, 0 valordaquestdo é (1)
Se a questdo 7 ndo for respondida, o escorre da questdo 8 passa a ser 0 seguinte:
Se a resposta for (1), a pontuacao seré (6)
Se a resposta for (2), a pontuagéo sera (4,75)
Se a resposta for (3), a pontuagdo seré (3,5)
Se a resposta for (4), a pontuagéo sera (2,25)
Se a resposta for (5), a pontuagdo seré (1,0)
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09 Nesta questdo, a pontuacdo para os itens a, d, e ,h, devera seguir a seguinte

orientagéo:
Se a resposta for 1, o valor sera (6)
Se a resposta for 2, o valor sera (5)
Se a resposta for 3, o valor sera (4)
Se a resposta for 4, o valor sera (3)
Se a resposta for 5, o valor sera (2)
Se a resposta for 6, o valor sera (1)

Para os demais itens (b, c, f, g, i), 0 valor serd mantido o mesmo

10

Considerar o mesmo valor.

11 | Nesta questdo os itens deverdo ser somados, porém os itens b e d deverdo seguir a

seguinte pontuacao:
Se a resposta for 1, o valor sera (5)
Se a resposta for 2, o valor seré (4)
Se a resposta for 3, o valor sera (3)
Se a resposta for 4, o valor seré (2)
Se a resposta for 5, o valor sera (1)

Fase 2: Célculo do Raw Scale

Nesta fase voce ira transformar o valor das questdes anteriores em notas de 8 dominios que
variam de O (zero) a 100 (cem), onde 0 = pior e 100 = melhor para cada dominio. E chamado

de raw scale porque o valor final ndo apresenta nenhuma unidade de medida.

Dominio:

Dor

Vitalidade

Saude mental

Capacidade funcional
Limitacdo por aspectos fisicos

Estado geral de saude

Aspectos sociais
Aspectos emocionais

Para isso vocé deveréa aplicar a seguinte formula para o calculo de cada dominio:

Dominio:

Valor obtido nas questdes correspondentes — Limite inferior x 100

Variacédo (Score Range)

Na formula, os valores de limite inferior e variacdo (Score Range) sdo fixos e estdo

estipulados na tabela abaixo.

Dominio Pontuacédo das questdes Limite Variagéo
correspondidas inferior
Capacidade funcional 03 10 20
Limitag&o por aspectos 04 4 4
fisicos

Dor 07 + 08 2 10
Estado geral de saude 01+11 5 20
Vitalidade 09 (somente os itensa+e + g + i) 4 20
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Aspectos sociais 06 + 10 2 8

Limitac&o por aspectos 05 3 3
emocionais

Saude mental 09 (somente os itensb +c+d + f+ h) 5 25

Exemplos de calculos:
e Capacidade funcional: (ver tabela)

Dominio: Valor obtido nas questdes correspondentes — limite inferior x 100
Variagdo (Score Range)

Capacidade funcional: 21 — 10 x 100 = 55
20

O valor para o dominio capacidade funcional é 55, em uma escala que varia de 0 a 100,
onde 0 zero € o pior estado e cem € o melhor.

e Dor (ver tabela)

- Verificar a pontuacdo obtida nas questdes 07 e 08; por exemplo: 5,4 e 4, portanto

somando-se as duas, teremos: 9,4

- Aplicar formula:
Dominio: Valor obtido nas questdes correspondentes — limite inferior x 100
Variacdo (Score Range)

Dor:94-2x100=74
10

O valor obtido para o dominio dor é 74, numa escala que varia de 0 a 100, onde zero
é o pior estado e cem é o melhor.

Assim, vocé devera fazer o calculo para os outros dominios, obtendo oito notas no
final, que serdo mantidas separadamente, ndo se podendo soma-las e fazer uma média.

Obs.: A questdo numero 02 ndo faz parte do célculo de nenhum dominio, sendo utilizada
somente para se avaliar o quanto o individuo estd melhor ou pior comparado a um ano atras.

Se algum item nédo for respondido, vocé podera considerar a questdo se esta tiver sido
respondida em 50% dos seus itens.




