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Resumo

RESUMO

Introducédo: A constipacgéo intestinal € um distarbio de origem multifatorial e de
apresentacao clinica variada incluindo evacuaces infrequentes, com esforco,
de fezes volumosas, associados a episddios de incontinéncia fecal retentiva.
Diante desses fatos a constipacéo torna-se um problema comum em pediatria e
como forma de tratamento a neuromodulacéo foi incorporada a pratica clinica
para tratamento de muitos problemas de saude, variando de nauseas e vomitos
até problemas urinarios. Objetivo: Realizar uma revisédo sisteméatica atualizada
de ensaios clinicos randomizados disponiveis na literatura sobre os resultados
da neuromodulacdo transcutanea no tratamento da constipacéo intestinal e
incontinéncia fecal retentiva em criancas e adolescentes. Metodologia: Revisédo
sistemética de ensaios clinicos randomizados. Foi realizada uma pesquisa nas
bases de dados Medline (PubMed), PeDro, Scielo, Cochrane (CENTRAL),
Embase e Scopus de marco de 2000 a janeiro de 2022. Foram incluidos ensaios
clinicos que avaliaram o tratamento com neuromodulacdo comparados ou
associados a outros tipos de tratamento. Dois revisores selecionaram
independentemente os estudos relevantes, avaliaram a qualidade metodologica
e extrairam os dados. Resultados: Foram incluidos 3 estudos, com um total de
164 participantes. A qualidade metodoldgica dos estudos foi de baixo risco de
viés em todos os dominios avaliados. Trés estudos, geraram 2 meta-analises e
1 representacdo de meta-analise. Em relacéo a qualidade da evidéncia e o nivel
de recomendacéo em todas as meta-analises avaliadas, demonstraram segundo
o resultado da tabela GRADE que estamos muito confiantes que o verdadeiro
efeito esta préximo ao da estimativa do efeito. Conclusao: A neuromodulagao
transcutanea demonstrou-se eficaz como modalidade de tratamento adjuvante

para melhora da constipacéo intestinal e incontinéncia fecal retentiva.

Palavras-chave: Constipacdo intestinal; Ensaio clinico randomizado; Meta-

analise; Neuromodulacéo; Revisao sistematica



Abstract

ABSTRACT

Introduction: Constipation is a disorder of multifactorial origin and varied clinical
presentation, including infrequent defecation of bulky stool associated with
episodes of retentive fecal incontinence. Neuromodulation has been
incorporated into clinical practice to treat many health problems, ranging from
nausea and vomiting to urinary issues. Objective: To conduct an updated
systematic review of randomized clinical trials available in the literature on the
results of transcutaneous neuromodulation in treating constipation and retentive
fecal incontinence in children and adolescents. Methods: we performed a
systematic review of randomized clinical trials. We searched Medline (PubMed),
PeDro, Scielo, Cochrane (CENTRAL), Embase, and Scopus databases from March
2000 to January 2022. We included clinical trials evaluating neuromodulation
compared or associated with other types of treatment. Two reviewers
independently selected the relevant studies, assessed the methodological quality,
and extracted the data. Results: Three studies were included, with a total of 164
participants. The methodological quality of the studies was a low risk of bias in all
domains evaluated. Three studies generated two meta-analyses and one
representation of meta-analysis. According to the GRADE results, the quality of
the evidence, and the level of recommendation, we are very confident that the
actual effect is close to that of estimating the impact. Transcutaneous
neuromodulation is effective as an adjuvant treatment modality to improve
constipation and retentive fecal incontinence in children. Conclusion:
Transcutaneous neuromodulation is effective as an adjuvant treatment modality

for children with constipation.

Keywords: Constipation; Randomized clinical trial; Meta-analysis; Neuromodulation;

Systematic review
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1. INTRODUCAO

A constipacdo intestinal é um distirbio de origem multifatorial, com
apresentacao clinica variada, que incluir evacuagdes infrequentes, com esforco,
eliminacdes de fezes volumosas e episodios de incontinéncia fecal retentiva.
Estes sintomas podem estar associados a disturbios psicossociais, levando a

Impacto significativo na qualidade de vida (MOUSA et al., 2020).

Estudos relataram que a prevaléncia de constipacdo em criancgas varia entre
0,5 e 32,2%. Uma revisdo sistematica com metanalise, de 2018, evidenciou
prevaléncia global de constipacao funcional em criancas de 9,5% (IC 95% 7,5—
12,1%) (Koppen et al., 2018). A constipagéo intestinal é responsével por mais de
90% dos casos de constipacdo em criancas e € mais prevalente em criancas e
adolescentes em idade escolar (van der Wilt et al., 2016). Prevaléncia
semelhante de constipagdo é encontrada entre meninos e meninas (Koppen et
al., 2018).

Na prética clinica, a constipacdo intestinal € achado muito comum em
criancas, correspondendo a aproximadamente 3% das consultas médicas
pediatricas (MOUSA et al., 2020). E considerada uma das disfuncdes
gastrointestinais mais frequentes em criancas, com média de prevaléncia de
14% na América do Norte, variando entre 10 e 23% na América do Sul, entre
0,7 e 12% na Europa e entre 0,5 e 29,6% na Asia (Levy et al., 2017). Embora a
constipacao intestinal infantil ocorra em todos os continentes, atualmente faltam
dados sobre a prevaléncia na Africa e na Oceania. Muitos fatores fazem com
gue essa prevaléncia varie amplamente, incluindo os critérios utilizados para seu

diagndstico que podem variar entre os levantamentos (Tabbers et al., 2014).

O diagnéstico de constipacao intestinal na crianca é clinico, embasado na
anamnese e no exame fisico (Lin et al., 2007). Desde 1989, os critérios de Roma
vém sendo utilizados para este diagnostico, passando por atualizaces
periddicas. Atualmente, os critérios recomendados sdo os de Roma IV (2016)
(Benninga et al., 2016; Hyams et al., 2016), estratificados, de acordo com a faixa
etaria, para criangas com menos de 4 anos e para criancas mais velhas. Estes
critérios incluem os principais sinais e sintomas clinicos tipicos da constipacao

intestinal funcional, como diminuicdo da frequéncia evacuatoria, retencao fecal



e fecalomas, evacuacOes dolorosas ou com esforco, evacuacao de fezes
volumosas que podem entupir 0 vaso sanitario e episoédios de incontinéncia fecal
retentiva em criancas que ja tenham completado o treinamento evacuatoério. Para
o diagndstico de constipacgdo intestinal funcional ha a necessidade da presenca
de ao menos dois destes critérios, por pelo menos 1 més (Benninga et al., 2016;
Hyams et al., 2016; van der Wilt et al., 2016).

E de grande importancia o entendimento dos elementos anatémicos,
fisiologicos, neuroldgicos e psicoldgicos envolvidos no processo de defecacao,
a fim de compreender a fisiopatologia e identificar alvos terapéuticos eficazes

guando as criangas apresentam evacuacao disfuncional (MOUSA et al., 2020).

A fisiopatologia da constipacao intestinal em criangas continua incerta, porém
€ multifatorial (Kerur et al., 2014). O mecanismo mais comum de
desenvolvimento da constipacao intestinal, € o comportamento de retencao, que
se inicia ap6s uma evacuacdo dolorosa (Lewis et al., 2016). Em virtude da
retencdo das fezes, a mucosa colonica absorve agua e as fezes remanescentes
tornam-se progressivamente mais dificeis de serem eliminadas. Este processo
leva a um ciclo vicioso de retencéo de fezes que distendem o reto, resultando
em fluxo fecal incontinente (escape fecal), perda da sensacéo fecal e por fim,
perda da urgéncia para evacuar. O aumento do acumulo fecal no reto também
provoca diminuicdo da motilidade intestinal, distensdo abdominal e dor
(Vandenplas & Devreker, 2019). O escape fecal por transbordamento de fezes
acumuladas no reto € conhecido como encoprese ou incontinéncia fecal
retentiva (Tabbers et al., 2014).

Na crian¢a, a constipacdo intestinal, na grande maioria dos casos (até 95%)
é de origem funcional, sem nenhuma causa anatdomica e bioquimica identificavel.
Estes casos estdo relacionados principalmente a aspectos da dinamica
evacuatoria e dos padrdes alimentares. Fatores genéticos, psicolégicos,
comportamentais, relacionados ao microbioma intestinal ou a motilidade colonica
e a funcdo anorretal também podem ser responsaveis pelo desenvolvimento de
constipacéo intestinal (Vriesman et al., 2020). Por outro lado, causas organicas
sdo responsaveis por quadros de constipagdo intestinal com maior gravidade
clinica, como ocorre, por exemplo, nas doencas do sistema nervoso enterico,

como a Doenca de Hirschsprung (van der Wilt et al., 2016).



As complicacgbes da constipacgéao intestinal incluem dor abdominal recorrente,
incontinéncia fecal, sangramento retal, enurese e infeccdo urinaria (Berger et al.,
2012). Esses agravantes podem se associar progressivamente, influenciando
negativamente na qualidade de vida e gerando despesas, tanto para a familia
quanto para o sistema publico de saude (van den Berg et al., 2006).

Além do estabelecimento diagnéstico, é fundamental que a investigacao
clinica seja direcionada para afastar possiveis causas organicas de constipagao
intestinal. A identificacdo de sinais de alarme, como inicio dos sintomas no
primeiro més de vida, atraso na eliminacdo de meconio, presenca de sangue nas
fezes, déficit de crescimento pondero-estatural, febre, vomitos biliosos,
distenséo abdominal, eliminacdo explosiva de fezes, ou a falta de resposta ao
tratamento convencional exigem o0 encaminhamento a especialista para
investigacdo complementar pormenorizada. Enema opaco, manometria
anorretal, bidépsia de reto, dosagens séricas especificas, tempo de transito
colonico e defecografia fazem parte do conjunto de exames que podem auxiliar
nesta investigacao (Tabbers et al., 2014).

Embora seja uma doenca de diagndstico e tratamento relativamente simples,
a constipacdo afeta a integridade fisica e emocional da crianca, exigindo
abordagem multiprofissional e, muitas vezes, representando um verdadeiro

desafio para os especialistas envolvidos (Bailez et al., 2011).

O tratamento da constipagcédo intestinal deve ser estruturado em quatro
etapas: educacédo, desimpactacao fecal, recondicionamento do habito intestinal
normal e prevencéo da reimpactacdo (De Morais & Maffei, 2000). A etapa de
educacao inclui desmistificacdo, orientacdes para treinamento de banheiro, uso
programado do banheiro (3-4 vezes por dia, sempre apds as refeicdes),
estabelecimento de um sistema de recompensa e manutencédo de um diario de
defecacdo (Bharucha et al.,, 2013; Koppen et al., 2018). O passo seguinte,
principalmente em criangas maiores de 6 meses de idade, € o0 de se excluir a
presenca de impactacéo fecal, definida como uma massa endurecida palpada
no abdome inferior ou pelo reto dilatado e preenchido com grande quantidade de
fezes no exame digital retal ou pela identificacdo de grande quantidade de fezes
no colon distal em uma radiografia simples de abdome. Feito o diagndstico de
impactacéo fecal, o proximo passo deve ser realizar sua desimpactacao. Isto
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pode ser feito através da administracéo via oral de medicacdes laxativas ou de
lavagens intestinais (V Loening-Baucke, 2011). Apés a desimpactacéo, inicia-se
o tratamento de manutencdo, objetivando o recondicionamento do habito
intestinal normal e a prevencdo da reimpactacdo (Tabbers et al., 2014). A
escolha do medicamento para o tratamento de manutengao recebe influéncia
direta da adaptacdo de cada crianca e a dose adequada apresenta tambéem

grande variacdo entre os individuos (Bardisa-Ezcurra et al., 2010).

Estudos recentes sustentam que o PEG3350 é mais efetivo que a lactulose,
leite de magnésia, 6leo mineral ou placebo (Rasquin et al., 2006; Tabbers et al.,
2014). Por outro lado, 6leo mineral, hidroxido de magnésio e a lactulose sdo
opcOes também efetivas e seguras, sendo a lactulose considerada segura para
todas as idades (Tabbers et al., 2014). Laxantes estimulantes como a senna e o
picossulfato de sédio podem ser uteis em pacientes com constipacéo de dificil
controle, mas devem ser preferencialmente utilizados por um curto periodo
(Tabbers et al., 2014). OrientacBes nutricionais também fazem parte do
tratamento, através da recomendacdo de dieta balanceada, rica em fibras e
fluidos (Bardisa-Ezcurra et al., 2010; Vera Loening-Baucke, 2011). O tratamento
de manutencdo deve ser mantido por pelo menos 2 meses. A retirada das
medicacles laxativas deve ser gradual e deve-se iniciar somente apdés um

periodo minimo de 1 més sem sintomas (Tabbers et al., 2014).

Muitas criancas com constipacdo respondem positivamente ao tratamento
convencional (Tabbers et al., 2014). indices de melhora de até 50% s&o
relatados em criancas atendidas em centros terciarios, com retirada das
medicacdes laxativas apds 6 a 12 meses (Bongers et al., 2010). Por outro lado,
uma parcela significativa de pacientes pode apresentar resposta insatisfatoria ou
apenas pequena melhora dos sintomas, sendo consideradas, portanto,
refratarias ao tratamento convencional (Vriesman et al., 2020). Até 40% dos
pacientes podem manter sintomas apés 1 ano do inicio do tratamento (Pijpers et
al., 2010). Além disso, cerca de 25% dos pacientes mantém sintomas de
constipacdo na idade adulta (Bongers et al., 2010). Estudos de
acompanhamento de longo prazo tem demonstrado que a longa duracéo dos
sintomas pode resultar em prejuizo da qualidade de vida, relatada pela crianca

e pelos pais (Youssef et al., 2005).



As opcdes de tratamento para criangcas com constipacdo refrataria ao
tratamento convencional sdo poucas e apresentam resultados variaveis. As
diretrizes mais recentes apresentam como potenciais alternativas a injecao de
toxina botulinica no esfincter anal, lavagens intestinais retrogradas ou
anterégradas, acupuntura, transplante de microbiota fecal, derivacdes intestinais
(estomias), resseccdes colorretais amplas e a neuromodulacdo (Lecompte et al.,
2015; Veiga et al., 2016; Volk et al., 2007).

A neuromodulagéo foi incorporada a pratica clinica para tratamento de muitos
problemas de saude, variando de nauseas e vomitos até problemas urinarios
(Knowles et al., 2010). Neuromodulacdo ou eletroestimulacdo sao termos
encontrados na literatura para definir o uso da estimulacgéo elétrica em diferentes
campos clinicos. Ela reine um conjunto de procedimentos mediante os quais
circulam uma corrente elétrica, com a finalidade de se obter uma determinada
resposta fisioldgica, que vai depender da intensidade, da frequéncia e da largura
de pulso (Lecompte et al., 2015). Em criangas, a utilizacdo desse tipo de
tratamento é ainda mais recente, com potencial beneficio para aquelas que
apresentam sintomas refratarios ao tratamento clinico convencional, incluindo
criancas com constipacéo intestinal e incontinéncia fecal retentiva (Tabbers et
al., 2014).

Diversos métodos de neuroestimulacdo foram introduzidos para tratar
disturbios de eliminacdo fecal e urinaria, resistentes ao tratamento padréo
(lacona et al.,, 2019). Estas modalidades podem ser consideradas como
invasivas, incluindo técnicas com eletrodos implantaveis para estimulacédo
sacral, e ndo invasivas, através de estimulacdo por eletrodos transcutaneos,

sacral ou tibial posterior (Rasquin et al., 2006).

A estimulacdo dos nervos espinhais sacrais por meio de terapias
neuromoduladoras  implantaveis (ENS) pode melhorar os sintomas da
constipacdo. A ENS tem sido cada vez mais indicada para casos graves de
constipacdo em adultos e criangas. Entretanto, a ENS é um método caro e
invasivo, que requer pelo menos uma anestesia geral, com taxas de
complicagéo que variam de 17,2 a 50% (Joensson et al., 2015). A estimulacéo
elétrica transcutanea (EET) pode ser uma alternativa promissora, ndo invasiva,
e mais acessivel financeiramente, em comparacdo a ENS (Joensson et al.,
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2015). A estimulagéo transcutanea pode ativar as redes neuronais aferentes de
forma nao invasiva, levando a reflexos sacrais que podem melhorar a motilidade
do célon (Igbal et al., 2016).

A estimulacao elétrica transcutanea parassacral (EETP), através de eletrodos
colocados sobre o sacro, € uma forma de intervencdo minimamente invasiva,
com potencial para tratamento de disfun¢des urinarias e evacuatorias (Vriesman
et al., 2020). A EETP vem sendo utilizada para reduzir a contratilidade da bexiga
e 0s sintomas urinarios em criangas com bexiga hiperativa (Hagstroem et al.,
2009; Quintiliano et al., 2015). Em criancas, o impacto da EETP nos sintomas de
constipacao foi avaliado apenas em pacientes que possuiam uma variedade de
causas subjacentes associadas. Autores encontraram uma redugao significativa
nos sintomas de constipacao intestinal em 14 criangcas com disfuncao do trato
urinario inferior apés 20 sessdes de EETP (Veiga et al., 2013). Em outro estudo,
do mesmo grupo, houve resolucdo da constipacao, de acordo com os critérios
de Roma lll, em 15 das 25 criangcas com bexiga hiperativa submetidas a EETP
(Veiga et al., 2016). Ha apenas um estudo publicado sobre os efeitos da
Eletroestimulacdo Transcutanea Tibial Posterior (ENTP) sobre a funcéo
intestinal de criancas, com numero bastante limitado de pacientes, e focado
principalmente na avaliagdo de incontinéncia fecal, em pacientes com
malformacgbes intestinais ou medulares, mas que apresentou resultados

positivos (Lecompte et al., 2015).

A neuromodulacao transcutanea interferencial é uma técnica que utiliza
correntes de média frequéncia, por meio de eletrodos colocados sobre a pele.
Este tipo de estimulacédo € o resultado da utilizacdo de duas ondas de média
frequéncia independentes. Uma destas configura-se como frequéncia portadora
(f1), que apresenta uma frequéncia constante, geralmente de 2.000 ou 4.000 Hz,
e a outra é a moduladora (f2), com uma frequéncia ajustavel. Esta diferenca das
frequéncias (f2 — f1) é chamada de interferéncia. Em geral, a corrente é capaz
de penetrar mais profundamente, atingindo tecidos mais profundos de forma
mais agradavel (Fuentes et al., 2010). Classificada como uma corrente de media
frequéncia nao polarizada, ndo apresenta os efeitos deletérios da polaridade,
sendo mais adequada para o tratamento de estruturas profundas.

Diferentemente do que ocorre nas correntes polarizadas, os eletrodos séao



capazes de produzir, simultaneamente, processos elétricos e eletroliticos, com
auséncia de hiperemia local, variagdo da permeabilidade da membrana
lipoproteica, variacao de eletrotbnus e sem riscos de cauterizacao (Goats, 1990).
A vantagem desse tipo de corrente é em relacdo a diminuicdo da impedancia
dos tecidos. Os pulsos elétricos muito curtos séo capazes de causar estimulagao
nervosa através da modulacdo da amplitude. Essa modulacdo permite que as
frequéncias pré-estabelecidas de estimulos se alterem automaticamente em um

tempo especifico, facilitando sua entrada no tecido (Fuentes et al., 2010).

A neuromodulacdo pode ser utilizada em associacdo ao treinamento da
musculatura do assoalho pélvico (TMAP). Neste caso, a neuromodulacdo
promove conscientizacdo da contragdo muscular para aqueles pacientes que
nao apresentam boa percepc¢do cinestésica. A neuromodulacéo ira fornecer uma
informacdo neuromuscular relevante para a retomada da atividade consciente
dos musculos do assoalho, estimulando a contracdo do musculo elevador do
anus e do esfincter anal. O objetivo do condicionamento neuromuscular com o
emprego das técnicas de treinamento pélvico é restaurar o padrdo normal de
defecacao, buscando, assim, corrigir a incoordenacéao funcional da musculatura
abdominal, retal e dos esfincteres anais e, também, melhorar a percepcao retal
em pacientes com sensibilidade retal diminuida (Ladi-Seyedian et al., 2020a;
Sharifi-Rad et al., 2018).

Uma revisao sistematica avaliou a efetividade e seguranca da EET na
melhora da constipacdo em criancas. Os autores concluiram que ndo existem
evidéncias suficientes para estabelecer conclusdes e sugeriram que deveriam
ser realizados ensaios clinicos controlados randomizados avaliando a EET no
manejo da constipacdo infantil (Ng et al., 2016). Anos depois, uma nova revisao
sistemética foi desenvolvida, incluindo estudos de diferentes desenhos
metodologicos e cenarios variados, afim de analisar os efeitos da
eletroestimulagcdo em criangas diagnosticadas com constipagdo e ou
incontinéncia fecal. Este estudo apresentou resultados positivos e encorajadores
(lacona et al., 2019), mas nao foram realizadas meta-analises. Desta forma,
ainda ndo ha uma definicdo sobre a verdadeira efetividade e os potenciais

beneficios das terapias de neuromodulacdo em pacientes com constipacao
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intestinal, que possam sustentar, baseada em evidéncias cientificas, a sua

indicacdo clinica.

Diante disso, nés decidimos elaborar uma revisédo sistematica da literatura
com o objetivo de analisar, através de analise estatistica adequada, o papel das
diferentes modalidades de neuromodulacdo transcutanea, em comparagcao a
outras intervencbes ou placebo, na melhora da constipacdo intestinal, da
incontinéncia fecal retentiva (encoprese) e da qualidade de vida em criancas e

adolescentes com constipacao intestinal funcional.
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2. OBJETIVO

Realizar uma reviséo sisteméatica atualizada de ensaios clinicos randomizados
disponiveis na literatura sobre os resultados da neuromodulagéo transcutanea
no tratamento da constipacdo intestinal e incontinéncia fecal retentiva em

criancas e adolescentes.

2.1.0bjetivo primario

Analisar a efichcia da neuromodulacdo transcutdnea para melhora da
constipacdo e para melhora da incontinéncia fecal retentiva em criancas e

adolescentes com constipacao intestinal funcional.

2.2.0bjetivo secundério

Analisar a eficacia da neuromodulacédo transcutanea na melhora da qualidade

de vida em criancas e adolescentes com constipacéo intestinal funcional.
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3. HIPOTESE DO ESTUDO

3.1.Pergunta

A neuromodulacdo transcutanea quando comparada a outra forma de
tratamento ou nenhuma intervencéo, é mais eficaz na melhora da constipacéo
intestinal, na melhora da inconténcia fecal e da qualidade de vida, em pacientes

com diagnéstico de constipacgéo intestinal ou incontinéncia fecal retentiva?

3.2.Hipoteses nulas

v A neuromodulacdo transcutdnea ndo é mais eficaz quando
comparada a quaisquer formas de tratamento na melhora da

constipacao intestinal ou da incontinéncia fecal;

v A neuromodulagéo transcutanea néo é mais eficaz quando comparada
a nenhum tratamento ativo ou grupo sham na melhora da constipacéo

intestinal ou da incontinéncia fecal;

3.3.Hipoteses alternativas

v A neuromodulac&o transcutanea é mais eficaz quando comparada a
quaisquer formas de tratamento na melhora da constipacao intestinal

ou da incontinéncia fecal;

v" A neuromodulacéo transcutanea € mais eficaz quando comparada a
nenhum tratamento ativo ou grupo sham na melhora da constipacdo

intestinal ou da incontinéncia fecal;
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4. METODOLOGIA

Essa pesquisa seguiu as recomendacOes para realizacdo de revisdes
sistematicas propostas pelo Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) (Moher et al., 2009) e pela Colaboragéo Cochrane
(Higgins et al., 2019).

4.1.Cadastro do protocolo da revisdo sistematica

O protocolo dessa revisdo estd cadastrado na International Prospective
Register of Systematic Reviews (PROSPERO) sob n°® CRD42020153176 (Anexo
1).

4.2. Comité de ética em pesquisa

O Comité de Etica e Pesquisa da Faculdade de Medicina de Botucatu —
Universidade Estadual Paulista “Jalio de Mesquita Filho” (CEP/FMB/UNESP),
concedeu dispensa da necessidade de aprovacdo para esta revisao, sob oficio
n° 048/2019 — CEP/FMB/UNESP (Anexo 2).

4.3.Tipo de estudo

Revisdo Sistematica de Ensaios Clinicos Randomizados.

4.4.Local do estudo

Universidade Estadual Paulista “Julio de Mesquita Filho” (Unesp), Faculdade
de Medicina de Botucatu (FMB), Departamento de Cirurgia e Ortopedia,

Programa de Pos-Graduacao em Cirurgia e Medicina Translacional.

4.5. Amostra

Ensaios clinicos randomizados encontrados e que preencheram os critérios

de inclusao previamente definidos.
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4.6.Critérios de incluséo

v Tipo de estudos incluidos: ensaios clinicos randomizados, sem
restricdo de idioma, nos quais foram avaliados os tratamentos da
neuromodulacdo transcutanea para o0 tratamento da constipacao
intestinal e ou incontinéncia fecal, comparados ou associados a outros

tipos de tratamentos ou procedimento sham

v Tipo de Participantes: foram incluidos estudos com criancas e
adolescentes (até 18 anos), independentemente do sexo e etnia,

diagnosticados com constipagéo intestinal e ou incontinéncia fecal.

v Tipos de Intervencdes: neuromodulagédo transcutanea, com eletrodos
nao implantaveis, associada ou ndo a outros tipos de tratamento para
constipagdo e/ou incontinéncia fecal. N&o houve restricdo do tipo do
equipamento, parametros (por exemplo, com corrente continua ou
intermitente), duracéo da aplicacéo da técnica ou forma de colocacao dos

eletrodos.

v Grupos de comparacdo: quaisquer intervencdes com objetivo de
diminuir a frequéncia de constipacao intestinal ou incontinéncia fecal, tais

como:
v" Nenhum tratamento ativo, placebo ou sham;

v' Medicamentos (e.g., polietilenoglicol, lactulose, 6leo mineral,
hidroxido de magnésio, sene e bisacodil);

v' Cirurgias (e.g., colectomias, esficterotomias, apendicostomia,

construcdo de neoesfincteres);

v' Tratamentos complementares (e.g., homeopatia, acupuntura,

uroterapia e treinamento da musculatura do assoalho pélvico).
4.7.Critérios de exclusédo

Foram excluidos estudos com outros desenhos metodolégicos, incluindo
revisdes sistematicas, bibliogréaficas, integrativas, estudos de caso, estudo de
coorte, estudos com animais, estudos in vitro e estudos de opinido de

especialistas.
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4.8.Desfechos clinicos estudados

v Numero de pacientes com melhora da constipacdo, definidas pelos
critérios de Roma;

v" Numero de pacientes com melhora da incontinéncia fecal retentiva
(encoprese);

v" Medida da qualidade de vida (QV).

4.9. Método de busca

Pesquisamos em diferentes bases de dados como MEDLINE (PubMed),
Physiotherapy Evidence Database (PeDro), Scientific Electronic Library Online
(Scielo), Cochrane Central Register of Controlled Trials (CENTRAL), Excerpta
Médica dataBASE (EMBASE) e SciVerse Scopus Author Details (Scopus), com
periodo de busca de marco de 2000 a Janeiro de 2022. Utilizamos estratégia de
busca ajustavel para cada base de dados citada, conforme demonstrado na

figura 1.

Figura 1 Descritores em ciéncia da saude associados a operadores booleanos.

((Constipation) OR (Colonic Inertia) OR (Dyschezia)) AND ({ Fecal Incontinence) OR (Bowel
Incontinence) OR (Fecal Soiling) OR (Incontinence, Bowel) OR {Incontinence, Fecal) OR (Scilings, Fecal))
AND ((Hirschsprung Disease) OR (Aganglionic Megacolon) OR (Aganglionosis, Colonic) OR (Aganglionosis,
Rectosigmoid) OR (Aganglionosis, Rectosigmoid Colon) OR (Aganglionosis, Total Colonic) OR (Colonic
Aganglionosis) OR (Congenital Intestinal Aganglionosis) OR (Congenital Megacolon) OR (Disease,
Hirschsprung) OR (Disease, Hirschsprung's) OR (Hirschsprung's Disease) OR (Megacolon, Aganglionic) OR
(Megacolon, Congenital] OR {Rectosigmoid Aganglionosis) OR (Rectosigmoid Colon Aganglionosis) OR
(Total Colonic Aganglionosis)) AND ((Electrical Stimulation) OR (Electrical Stimulations) OR (Electric
Stimulations) OR (Electric Stimulation) OR (Electric Stimulation Therapy) OR (Therapeutic Electrical
Stimulation) OR Electrotherapy OR (Therapeutic Electric Stimulation) OR (Electrical Stimulation Therapy)
OR (Transcutaneous Electrical Stimulation) OR (Percutaneous Electric Nerve Stimulation) OR
(Percutaneous Electrical Nerve Stimulation) OR OR (Transcutaneous Electrical Nerve Stimulation) OR

(Transcutaneous Electric Stimulation) OR Electroanalgesia))
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4.10 Localizacao dos estudos

Dois revisores (R1 e R2) avaliaram independentemente os titulos e os
resumos de todos os estudos identificados na busca eletrdnica utilizando o
software Rayyan (Ouzzani et al., 2016). Apds esse primeiro screening houve
uma nova checagem e discussao com o terceiro revisor (R3). Os estudos que
preencheram os critérios de inclusdo foram obtidos na integra. Em caso de
discordancia, um quarto revisor (R4) foi contatado para garantir a qualidade do
processo, como orienta o diagrama da revisao sisteméatica (Figura 2).

Figura 2 Diagrama estratégia da revisao sistemética adaptado de (Ross et al.,
2000).
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SELECAODOESTUDO == | ARTIGOS |
j
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AVALIACAODA AVALIACAODA
QUALIDADE QUALIDADE
COLETADE P ‘ COLETADE
DADOS DADOS

E=————p== | EXCLUSAODE |
ARTIGOS

TABULACAO DE DADOS

0
ANALISE DE DADOS
0

INTERPRETAGAODOS
RESULTADOS
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4.11 Extracao de dados

Dois revisores (R1) e (R2), extrairam os dados dos artigos incluidos,
utilizando formulario padronizado. Este formulario foi baseado no Cochrane

Handbook (Cumpston et al., 2019) e esta apresentado no Apéndice 1.
4.12 Analise do risco de viés dos estudos incluidos

A qualidade do risco de viés dos estudos incluidos nesta revisdo foi
avaliada usando o critério descrito no Cochrane Handbook. Foram analisados os
seguintes critérios: viés de selecdo, geracdo da sequéncia aleatdria, ocultagdo
de alocacéo, viés de performance, cegamento de participantes e profissionais,
viés de deteccdo, cegamento de avaliadores de desfecho, viés de atrito,
desfecho incompletos, viés de relato, relato de desfecho seletivo e outros vieses,

e outras fontes de vieses (Higgins et al., 2011).

As informacfes relevantes para estabelecer julgamento em relacdo a
ocorréncia de viés dos itens citados anteriormente foram anotadas em uma
tabela de avaliacdo para cada estudo incluido. Informacdes adicionais e
disponiveis dos autores também foram inseridas na tabela, porém com indicagéo
que ndo foram publicadas. Dois revisores (R1) e (R2), realizaram
independentemente o julgamento do risco de viés para cada critério,
classificando-os em: alto, incerto ou baixo risco de viés. Discordancias referentes
as classificacdes foram resolvidas por meio de reunies de consenso entre 0s

revisores (R3). As tabelas de avaliacdo estdo disponiveis no Apéndice 2.

4.13 Viés de publicacao

O viés de publicacao foi avaliado por meio do grafico de funil (funnel plot),

para os estudos incluidos na reviséo (Higgins et al., 2011).

4.14 Andlise estatistica

Para desfechos dicotdmicos os resultados foram expressos em risco

relativo (RR), com 95% de intervalo de confianca (IC). Para dados continuos os
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resultados foram expressos como médias e desvios-padrdo, calculando-se a

diferenca de média com intervalo de confianca a 95%.
4.15 Heterogeneidade

As inconsisténcias entre estudos somados em metanalises foram
quantificadas, utilizando teste de heterogeneidade 12 = [(Q - df) /Q] x 100%,
sendo Q o qui-quadrado e df (degree of freedom) o grau de liberdade. De acordo
com o Handbook da Colaboracdo Cochrane (Higgins et al., 2019), interpretamos

o grau de heterogeneidade como demonstrado na Tabela 1.

Tabela 1 Andlise do grau de heterogeneidade dos estudos baseado no

Handbook Cochrane.

0% - 30% Pode né&o ser importante.

30% - 50% Pode representar heterogeneidade moderada
>50% Pode representar heterogeneidade substancial
75% - 100%: Consideravel heterogeneidade.

4.16 Qualidade da evidéncia e nivel de recomendacéo

Os resultados da qualidade da evidéncia e nivel de recomendacéo, foram
interpretados utilizando os principios do sistema Grading of Recommendations
Assessment Develoment Evaluation (GRADE). O sistema GRADE é o manual
de graduacédo da qualidade da evidéncia e for¢ca de recomendacao para tomada
de decisdo em saude, baseado na estimativa de efeito ou associacéo e na forca
das recomendac0Oes (Brozek et al., 2021).
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5. RESULTADOS

5.1. Descricao dos estudos excluidos e incluidos

v Selecédo dos estudos

A estratégia de busca identificou 482 titulos, sendo 106 pelo Pubmed, 219
pelo Embase, 99 pelo Scopus, 49 pela Cochrane, 9 pela PeDro e sem nenhum
artigo encontrado na Scielo (principal base de dado latino-americana onde n&o
ha nenhuma publicacdo sobre a tematica estudada). Apo6s remocdo das
referéncias duplicadas, que somaram ao todo 182, permaneceram 300 estudos
que aparentemente atenderam os requisitos minimos, sendo considerados como
referéncias em potencial. Ap6s uma segunda andlise, foram excluidos 282
estudos que, em algum momento, ndo se enquadravam nos critérios de incluséo
da nossa revisdo. Dezoitos estudos atenderam o0s requisitos tematicos
considerados para inclusdo nesta revisdo, sendo que, em todos, foi realizada
andlise qualitativa. Apos analise pormenorizada, foram excluidos 15 estudos (7
nao randomizados; 2 estudos-piloto; 3 revisdes de literatura; 1 estudo de coorte
prospectivo,1 estudo retrospectivo e 1 ensaios clinicos randomizados (cuja
exclusdo foi determinada pela auséncia de resultados dos desfechos de
interesse). Ao final incluimos 3 estudos, como demonstra a Figura 4. As

caracteristicas dos estudos excluidos estdo apresentadas no Apéndice 3.
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Figura 3 Diagrama de fluxo de acesso e selecdo dos estudos excluidos
incluidos adaptado de (Stovold et al., 2014).
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5.2.Qualidade metodolbgica

v Estudos incluidos

Foram incluidos 3 estudos (de Abreu et al., 2021; Ladi-Seyedian et al., 2020a;

Sharifi-Rad et al., 2018), estes estudos estdo apresentados no anexo 3.

v" Desenho e cenario dos estudos

Todos os estudos incluidos preencheram os critérios por serem considerados
estudos clinicos randomizados. Dois estudos foram conduzidos em Tehran, Ir&,
(Ladi-Seyedian et al., 2020a; Sharifi-Rad et al., 2018) e sdo de um mesmo grupo
de pesquisa. O ultimo estudo foi desenvolvido no Centro de Distarbios Urinarios
da Crianca (CEDIMI), na Escola Bahiana de Medicina e Saude Publica, Salvador,
Bahia, Brasil (de Abreu et al., 2021).

v NUumero de participantes

No total participaram 164 criangas, estratificadas em 90 criangas no estudo
de (Sharifi-Rad et al., 2018), 34 criancas no estudo de (Ladi-Seyedian et al.,
2020a) e 40 criancas no estudo de (de Abreu et al., 2021).

v Tempo de seguimento

Em relacdo tempo de seguimento, o estudo de (Sharifi-Rad et al., 2018), foi
conduzido entre janeiro de 2014 a abril de 2017, correspondendo a 40 meses. O
estudo de (Ladi-Seyedian et al., 2020a) foi desenvolvido entre maio de 2015 e
fevereiro de 2018, correspondendo a 26 meses. O estudo de (de Abreu et al.,
2021) foi desenvolvido entre outubro de 2017 a dezembro de 2019, totalizando
26 meses. Vale ressaltar a duracdo do tempo do seguimento dos pacientes

nestes estudos variou de 2 a 3 anos.
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v' Diagnéstico dos participantes

Os trés estudos incluidos (de Abreu et al., 2021; Ladi-Seyedian et al., 2020a;
Sharifi-Rad et al., 2018), utilizaram os Critérios de Roma Il ou IV para o

diagnéstico de constipacéo funcional.

v' Tipos de intervencdes:

Em relacéo a intervencdo os estudos,(de Abreu et al., 2021; Ladi-Seyedian
etal., 2020a; Sharifi-Rad et al., 2018), utilizaram a neuromodulag&o transcutanea
associada a exercicios da musculatura do assoalho pélvico (TMAP) em
comparacao a neuromodulacédo transcutanea (sham) associada TMAP ou TMAP
isolada. O tipo de neuromodulagéo utilizada foi igual em ambos os estudos,
sendo utilizada a corrente interferencial. Os parametros de duracao de pulso,
frequéncia e cobertura de varredura também foram semelhantes. A TMAP
também foi semelhante nestes dois estudos, sendo realizada por exercicios
regulares, ao menos 15 minutos/dias, com contragdo muscular por 10 segundos,
seguindo por relaxamentos de 30 segundo. O estudo de (de Abreu et al., 2021),
utilizou neuromodulacdo transcutanea sacral associada a uroterapia versus
neuromodulacdo transcutdnea (sham) associada uroterapia. A uroterapia

consistiu em orientagcdes comportamentais urinarias e orientacdes dietéticas.

v' Desfechos avaliados

Os estudos (de Abreu et al., 2021; Ladi-Seyedian et al., 2020a; Sharifi-Rad
et al., 2018), avaliaram primariamente o niumero de pacientes com presencga ou
auséncia de constipacéo de acordo com os critérios de Roma lll ou IV e 0 nimero
de pacientes que apresentavam ou nao incontinéncia fecal (encoprese). O Unico
estudo que apresentou como desfecho secundario os indicadores para
qualidade de vida foi o de (Sharifi-Rad et al., 2018), que utilizou um questionario

especifico de avaliacdo de qualidade de vida associado a constipacao.
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5.3.Analise do risco de viés e qualidade metodolégica

Em relacdo a qualidade metodolégica dos estudos, podemos observar que,

predominantemente, os itens foram classificados em baixo risco de viés, como

demostra a Figura 5.

Figura 4 Resumo do risco de viés: analise dos julgamentos dos autores sobre

cada item de risco de viés para cada estudo incluido.

De Abreu et al., 2021

Sevedian etal., 2020

® | ® | @ | selective reporting (reporting bias)

® | ® | ® | otherbias

® | ® | @ | Blinding of participants and personnel (performance hias)
® | ® | @ | Blinding of outcome assessment (detection bias)
® | ® | ® | Incomplete outcome data (attrition bias)

® | ® | ® | Random sequence generation (selection bias)
® | ® | @ | ~location concealment (selection bias)

Sharifi-Rad etal., 2018

v Randomizacdao (geracdo da randomizacao)

Os estudos de (de Abreu et al., 2021; Ladi-Seyedian et al., 2020a; Sharifi-
Rad et al., 2018), relataram adequadamente a geragéo da randomizacéo e foram

classificados como baixo risco de viés.
v" Ocultacao da alocacao

Os estudos (de Abreu et al., 2021; Ladi-Seyedian et al., 2020a; Sharifi-Rad
et al., 2018), relataram adequadamente os métodos de ocultacédo da alocacéo e

foram classificados como baixo risco de viés.
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v' Mascaramento de participantes (Viés de performance)

Sobre 0 mascaramento dos participantes, os estudos de (de Abreu et al.,
2021; Ladi-Seyedian et al., 2020a; Sharifi-Rad et al., 2018), utilizaram métodos
adequados de mascaramento dos participantes e foram classificados como

baixo risco de viés.

v" Mascaramento de avaliadores de desfecho (Viés de detecc¢éo)

Sobre o viés de detecgdo, os estudos de (de Abreu et al.,, 2021; Ladi-
Seyedian et al., 2020a; Sharifi-Rad et al., 2018), utilizaram métodos adequados
de mascaramento dos avaliadores de desfecho e foram classificados como baixo

risco de viés.

v' Dados dos desfechos incompletos

Os estudos de (de Abreu et al., 2021; Ladi-Seyedian et al., 2020a; Sharifi-
Rad et al., 2018), ndo apresentaram dados dos desfechos incompletos sendo

classificados em baixo risco de viés.

v Relato seletivo dos desfechos

Em todos os estudos incluidos ndo observamos evidéncias de relato seletivo
dos desfechos, sendo todos classificados em baixo risco de viés (de Abreu et al.,
2021; Ladi-Seyedian et al., 2020a; Sharifi-Rad et al., 2018).

v Outros vieses

Nenhum estudo relatou conflitos de interesse (de Abreu et al., 2021; Ladi-
Seyedian et al., 2020a; Sharifi-Rad et al., 2018).
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5.4.Resultados das comparacdes dos efeitos das intervencdes

Consideramos apresentar nesta revisdo somente as meta-analises, ou
seja, as analises estatisticas com dois ou mais estudos. Para o desfecho
secundario qualidade de vida, apresentamos uma representacdo de analise
pelo fato de este desfecho ter siso apresentado por apenas um dos estudos
incluidos. Foram plotadas trés meta-analises, como apresentado na Tabela
2.

Tabela 2 Resultados extraidos dos estudos incluidos na sintese de meta-analise.

Desfechos N° estudos N° Método estatistico Estimacao de efeito
Participantes

Odds Ratio 0.97 (0.46, 2.05)

Qualidade de vida (QoL) 1 89 (M-H, Radom, 95% IC)
3 163 Odds Ratio 0.15 (0.07, 0.31)

Constipacéo Intestinal (M-H, Radom, 95% IC)

0.44 (0.26,0.73)
3 163 Risk Ratio
Incontinéncia fecal (M-H, Fixed, 95% IC)

5.5.Representacdo de meta-analise score qualidade de vida (QoL)

Nessa representacdo de meta-andlise (Figura 5) foi incluido apenas um
anico estudo (Sharifi-Rad et al., 2018) que avaliou como desfecho secundario a
qualidade de vida. Podemos observar que todos os momentos da avaliacdo da
qualidade de vida pelo questionario (QoL) demonstrados no grafico tocam a linha
da hipotese nula, evidenciando que ndo houve diferenca estatistica no desfecho
de qualidade de vida comparando o grupo neuromodulacédo associada a TMAP

versus grupo TMAP associada e neuromodulacao Sham.
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Figura 5 Representagdo de meta-andlise, comparando 0S grupos
neuromodulacdo transcutanea associada a TMAP versus TMAP associada a
neuromodulacdo Sham, avaliados pelo questionario Score de Qualidade de Vida

relacionada a constipacdo (QoL).

Neuromodulagao TMAP Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight N-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 Antes do tratamento
Sharifi-Rad etal., 2018 B 45 4 44 24.5% 1.54 [0.40, 5.87]
Subtotal (95% CI) 45 44 245%  1.54[0.40,5.87]
Total events G 4
Heterogeneity: Mot applicable
Testfor overall effect Z=063 (F=0.53)
1.1.2 Apos o tratamento
Sharifi-Rad etal., 2018 ] 45 6 44 7T T% 0.79[0.22, 2.81] — &
Subtotal (95% CI) 45 44  37.7% 0.79[0.22, 2.81] "*"
Total events ] 4
Heterageneity: Mot applicable
Testfor overall effect Z=036 (F=0.72)
1.1.3 Apos 6 meses de tratamento
Sharifi-Rad etal., 2018 g 45 B 44 AT T% 0.79[0.22 2.81] —
Subtotal (95% CI) 45 44  37.7% 0.79[0.22, 2.81] e
Total events ] 4
Heterogeneity: Mot applicable
Testfor averalleffect Z=036 (P=072)
Total (95% CI) 135 132 100.0% 0.97 [0.47, 2.04] e
Total events 16 16
Heterogeneity: Chi*=0.65, df=2 (P=072); F=0% ) t t |
Testfo?overgll effect £= DI.DT (Pi 0.95) ’ b0t o1 = 1o 100

Meuromodulagdo TMAP

Test for subaroun differences: Chi*= 065, df=2 (P=072). F=0%

5.6.Meta-analise para melhora da constipacéo intestinal

Nesta meta-analise (Figura 6) foram incluidos 3 estudos, contendo 163
participantes ao total. Foram comparados 2 grupos: grupo neuromodulacao
transcutanea associada a outras terapias (Grupo 1) versus grupo outras terapias
com ou sem sham (Grupo 2). O grupo 1 incluiu pacientes submetidos a
neuromodulagéo associada a uroterapia (de Abreu et al., 2021; Ladi-Seyedian et
al., 2020a; Sharifi-Rad et al., 2018). O Grupo 2 incluiu pacientes submetidos a
uroterapia ((de Abreu et al., 2021)) ou TMAP (Ladi-Seyedian et al., 2020a;
Sharifi-Rad et al., 2018), sem neuromodulacdo (Ladi-Seyedian et al., 2020a;
Sharifi-Rad et al., 2018) ou com neuromodulacdo simulada (Sham) (de Abreu et
al., 2021; Sharifi-Rad et al., 2018).

Podemos observar que o estudo de (Ladi-Seyedian et al., 2020a) toca a
linha da hipotese nula. Entretanto, os estudos de (de Abreu et al., 2021; Sharifi-
Rad et al., 2018) e o diamante, que significa a somatoria dos 3 estudos incluidos,
sédo favoraveis ao uso da neuromodulacdo transcutédnea associada a outras

terapias (Grupo 1) quando comparada ao grupo outras terapias com ou sem

27



sham (Grupo 2. Em relacdo ao numero de eventos sobre o total de participantes
(desfecho estatistico dicotbmico), notamos que o0 grupo 2 apresentou um nimero

maior em relacdo aos eventos de constipacao.

Figura 6 Meta-analise comparando a neuromodulacdo transcutanea associada
a outras terapias (Grupo 1), versus outras terapias com ou sem sham (Grupo 2),
para melhora da constipacéo intestinal.

Grupo 1 Grupo 2 Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
De Ahreu etal, 2021 4 20 14 20 286% 0,11 (0,03, 0,46] S —
Sevadian etal, 2020 9 17 14 17 16,8% 0,24 (0,08, 1,16] I —
Sharifi-Rad et al, 2018 T 45 25 44 54.5% 0,14 (0,048, 0,38] —i—
Total {95% Cl) 82 81 100,0% 0,15 [0,07, 0,31] e
Total events 20 K]
[R—— _ _ m— | | ) ,
Heterogeneity: Chi®= 057, df=2 (P=0,75), F=0% 'D.D1 DH 1'0 1UD'

Testfor overall effect Z=515 (F = 0.00001) Grupo 1 Grupao 2

5.7 Meta-anéalise na melhora da incontinéncia fecal

Nesta meta-analise (Figura 7) foram incluidos 3 estudos, contendo 163
participantes ao total. Foram comparados 2 grupos: grupo neuromodulacao
transcutanea associada a outras terapias (Grupo 1) versus grupo outras terapias
com ou sem sham (Grupo 2). O grupo 1 incluiu pacientes submetidos a
neuromodulacéo associada a uroterapia (de Abreu et al., 2021; Ladi-Seyedian et
al., 2020a; Sharifi-Rad et al., 2018). O Grupo 2 incluiu pacientes submetidos a
uroterapia ((de Abreu et al., 2021)) ou TMAP (Ladi-Seyedian et al., 2020a;
Sharifi-Rad et al.,, 2018) sem neuromodulacdo (Ladi-Seyedian et al., 2020a;
Sharifi-Rad et al., 2018) ou com neuromodulacao simulada (Sham) (de Abreu et
al., 2021; Sharifi-Rad et al., 2018)

Podemos observar que os estudos de (de Abreu et al., 2021; Ladi-
Seyedian et al., 2020a), tocaram a linha da hipétese nula. Entretanto, o estudo
de (Sharifi-Rad et al., 2018) e o diamante, que significa a somatoria dos 3
estudos incluidos, é favordvel ao uso da neuromodulagdo transcutanea
associada a outras terapias (Grupo 1) quando comparado ao grupo outras

terapias com ou sem sham (Grupo 2). Em relacdo ao niumero de eventos sobre
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o total de participantes (desfecho estatistico dicotbmico), notamos que o grupo

2 apresentou um numero maior em relacao aos eventos de incontinéncia fecal.

Figura 7 Meta-andlise comparando a neuromodulacdo transcutanea associada
a outras terapias (Grupo 1) versus outras terapias com ou sem sham (Grupo 2),

na melhora da incontinéncia fecal.

Grupo 1 Grupo 2 Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H,Fixed, 95% Cl M-H, Fixed, 95% CI
De Abreu etal., 2021 2 4 20 127%  0,50(0,10,2.43] —
Seyedian etal,, 2020 o017 1 17 46%  0,33[0,01,7.65]
Sharifi-Rad etal, 2018 12 45 27 44 832%  043[0,25,0,74] B
Total (95% CI) 82 81 100,0% 0,44 [0,26,0,73] -
Total events 14 12
Heterogeneity, Chi®= 0,06, df= 2 (P=087); F= 0% ) } } {
Testfor overall efiect Z= 3,19 (P = 0,001) 0.01 o1 Grupo 1 Grupo 2 10 100
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5.8 Analise do viés de publicacéo pelo gréafico de funil

O grafico em funil, ou funnel plot, € a representacéo grafica do viés de
publicacdo. No funnel plot, o efeito do tratamento (ou da associagcéo) - o odds
ratio - de cada estudo que compfe a meta-analise é representado no eixo
horizontal, e o erro padréo do estudo, no eixo vertical (Duval & Tweedie, 2000;
loannidis & Trikalinos, 2007; Kossmeier et al., 2019; Terrin et al., 2005) A escala
logaritmica € utilizada para garantir que efeitos de mesma magnitude, mas de
direcOes diferentes (OR de 0.5 e 2, por exemplo) figuem equidistantes de 1
(Duval & Tweedie, 2000; loannidis & Trikalinos, 2007; Kossmeier et al., 2019;
Terrin et al.,, 2005). Os estudos com tamanhos amostrais pequenos ficam
dispostos na parte inferior do gréfico, pois a precisdo em estimar uma medida de
associacdo, ou o efeito de um tratamento (erro padrdo), € proporcional ao
namero de participantes (Kossmeier et al., 2019; Terrin et al., 2005). Na auséncia
de viés, espera-se que 0s estudos primarios figuem dispostos no grafico de
maneira simétrica, assemelhando-se a um funil invertido Assim, deve haver
estudos demonstrando resultados positivos e negativos, de tamanhos pequenos
e grandes, em propor¢cao similar (Kossmeier et al., 2019; Terrin et al., 2005).
Apresenta na escala horizontal a medida de efeito e na escala vertical alguma
medida que reflete o tamanho de amostra ou precisao dos estudos incluidos. A
simetria pode ser avaliada objetivamente por meio de métodos estatisticos. A
aparéncia simétrica sugere que ndo houve viés de publicacdo, como

demonstrado nas Figuras 8 e 9
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Figura 8 Grafico de funil da andlise comparativa Neuromodulacao transcutanea
associada a outras terapias versus outras terapias associadas com ou sem

Sham, para o desfecho incontinéncia fecal.
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Figura 9 Grafico de funil da analise comparativa Neuromodulacéo transcutanea
associada a outras terapias versus outras terapias associadas com ou sem

Sham, para o desfecho constipacao intestinal.
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5.9 Qualidade da evidéncia e nivel de recomendacdes

NOs usamos os principios do sistema GRADE (Brozek et al., 2021), para
analisar a qualidade e o corpo das evidéncias associadas com os desfechos
especificos analisados (melhora do nimero de evacuacbes e incontinéncia
fecal), e construimos um sumario de achados utilizando a tabela GRADE (Figura
10).

A abordagem de classificacdo da tabela GRADE, avalia a qualidade da
evidéncia baseado em sua extensdo, na qual podemos ter certeza de que a
estimativa de efeito ou associacao refletem o item que esta sendo avaliado.
Alguns itens relevantes fazem parte para classificacdo em relacdo ao seu nivel
de evidéncia, sendo considerados o risco de viés, a qualidade metodoldgica, a
heterogeneidade dos estudos, a precisdo nas estimativas de efeito e o risco de

viés de publicacao.
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Figura 10 Qualidade da evidéncia cientifica e forca de recomendacao para os

desfechos de incontinéncia fecal e constipacéao intestinal

Neuromodulagao transcutinea associada a outras intervengées comparado a outras
intervengbes com ou sem sham

Paciente ou populagao: Criangas com idade variavel de 5 a 17 anos
Contexto: Constipacéo Intestinal ou incontinéncia fecal
Intervengéo: Neuromodulagéo transcuténea

Comparagao: outras intervencdes com ou sem sham

Efeitos absolutos potenciais*

(95% Cl)
Risco com
outras Certainty of
intervengoes Risco com Ne de the
comou sem Neuromodulagao WSEICN{EIEINToM BeE{gilelfoF [l RIS B0 60
Desfechos sham transcutanea (95% CI) (estudos) (GRADE) Comentarios
Ani 174 por 1.000 RR 0.44
Incontinéncia 163 OCDDD
fecal 395por 1.000 (103 para 288) (0-3672)3“ (3 ECR) Alta

221 por 1.000 OR0.15

i0acA 163 CO0D
Constipagdo 654 por 1.000 (117 para 370) (0.82?)&"’6 (3ECRs) Al

* O risco no grupo de intervengéo (e seu intervalo de confianga de 95%) é baseado no risco assumido do grupo comparador e o efeito
relativo da intervengéo (e seu IC 95%).

CI: Confidente interval; OR: Odds ratio; RR: Risk ratio

GRADE WORKING GROUP GRADES OF EVIDENCE

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there
is a possibility that it is substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of
effect.

Baseado no sistema GRADE os desfechos incontinéncia fecal e
constipacao intestinal apresentam alta certeza em relacdo ao nivel de evidéncia,
demonstrando que ha elevado grau de confianca de que o verdadeiro efeito se

aproxima da estimativa do efeito.
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6. DISCUSSAO

A constipacéo intestinal € uma condi¢do muito prevalente na infancia, mas
seu tratamento pode ser bastante desafiador. Uma parcela significativa dos
pacientes apresenta resposta insatisfatoria ao tratamento padrdo, composto por
medidas farmacologicas e ndo farmacoldgicas. Estes pacientes podem evoluir
com sintomas crbénicos e prejuizo a qualidade de vida. Assim, a busca por
métodos adjuvantes ao tratamento padrdo vem sendo crescente e tem
apresentado boas perspectivas recentemente (Tabbers et al., 2014; Vriesman et
al., 2020).

O uso da neuromodulacdo no tratamento de desordens gastrointestinais
€ reportado desde 1911, para tratamento da constipacéo e ileo paralitico, mas
seu uso em pacientes pediatricos € recente. Nas Ultimas décadas, a
neuroestimulacdo vem sendo incorporada como uma nova estratégia para o
tratamento de sintomas que variam, desde nauseas e vOmitos, até desordens
intestinais e urinarias. A experiéncia com o uso desta modalidade como terapia
adjuvante para criancas com disturbios gastrointestinais vem crescendo, sendo
considerada uma estratégia promissora para tratamento de criangcas com
constipacgdo funcional refrataria ao tratamento convencional (lacona et al., 2019;
Lu & Di Lorenzo, 2016).

Dentre as modalidades disponiveis para neuromodulacdo, as técnicas
transcutédneas apresentam vantagens substanciais, com destaque para menor
invasividade, custos e riscos de complicacfes, além da capacidade de ajuste e
reversibilidade, particularmente Uteis para a populacao pediatrica (lacona et al.,
2019; Lu & Di Lorenzo, 2016). Assim, a presente revisao buscou especificamente
analisar os resultados obtidos por técnicas transcutaneas de neuromodulagéo
para o0 tratamento da constipacdo em criangcas e adolescentes. A
neuromodulacao transcutdnea mostrou-se eficaz, como terapia adjuvante, para
a melhora da constipagdo e da incontinéncia fecal retentiva em criangas e
adolescentes com constipacdo. Este efeito foi identificado quando a
neuromodulacdo esteve associada a outras formas de tratamento (TMAP e

uroterapia) em comparagao a grupos controle ou controle simulado (Sham).
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A estimulacao transcutanea pode ser alcangada por correntes alternadas
(interferencial), através de dispositivos mais caros e complexos, ou com corrente
pulsada, por meio de dispositivos mais simples (aparelhos portateis com a
corrente TENS) que sdo baratos, facilmente disponiveis e que podem ser
aplicados em carater domiciliar, apos treinamento feito pelo especialista para os
pais. Acredita-se que a neuromodulacdo transcutanea possa atuar em diferentes
niveis neurais, na tentativa de restaurar um balanco entre as regulacfes
excitatorias e inibitorias do sistema nervoso central e periférico (Kumsar et al.,
2015). A corrente empregada pode levar a estimulacdo das fibras nervosas, ou
estimulacdo de forma profunda, promovendo a ativacdo parassimpatica e
melhora do peristaltismo. H& indicios de que o nervo vago seja uma via
importante de estimulacdo (Lundby et al., 2011). Essa acao se inicia por estimulo
das fibras sensoriais e ndo motoras, aumentando a percepgdo ao enchimento
vesical e retal (Michelsen et al., 2006). O giro cingulado, o cortex sensorio-motor
e 0 mesencéfalo atuariam nesta sensacdo progressiva de plenitude, a qual
modularia os impulsos eferentes e reflexos miccionais e defecatdrios (Kenefick
et al.,, 2003; Ladi-Seyedian et al., 2020a; Sharifi-Rad et al., 2018). Em nossa
revisdo, dois dos trés artigos incluidos utilizaram neuromodulacéo transcutanea
com corrente interferencial (Ladi-Seyedian et al., 2020a; Sharifi-Rad et al., 2018),
e um estudo utilizou corrente pulsada, com estimulagéo sacral (de Abreu et al.,
2021), permitindo a andlise conjunta de diferentes modalidades de

neuromodulacao transcutanea.

Sabe-se que a constipacdo esta intimamente associada a sintomas
urinarios na infancia, caracterizando a chamada Disfuncao Vesical e Intestinal
(Blader and Bowel Dissfunction — BBD). A BBD vem sendo considerada como
uma entidade muito comum na infancia e possivelmente subdiagnosticada,
composta por sintomas do trato urinario inferior, como incontinéncia urinaria,
urgéncia miccional, hesitacdo e disuria, acompanhados de queixas intestinais,
principalmente constipagdo e/ou incontinéncia fecal retentiva (Dos Santos et al.,
2017). As bases fisiopatologicas para a BBD sustentam-se nas interagfes
embriologicas, anatdmicas e funcionais entre a bexiga e o intestino. O acumulo
de fezes no reto pode afetar o esvaziamento e a capacidade de retencédo da

bexiga, por compressdo mecanica ou por alteracbes dos estimulos neurais da
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bexiga e dos musculos do assoalho pélvico. Em contrapartida, a retencdo
urinaria voluntaria pode levar a sensacéo reduzida para evacuar, resultando em
constipacdo e/ou encoprese (Halachmi & Farhat, 2008).0 tratamento destes
pacientes € complexo, multiprofissional e envolve medidas comportamentais
(uroterapia padrdo), terapia medicamentosa e terapias adjuvantes como a
neuromodulacéo e o biofeedback (Dos Santos et al., 2017).Cabe destacar que
dois dos trés artigos incluidos em nossa revisao (de Abreu et al., 2021; Ladi-
Seyedian et al., 2020b), incluiram pacientes com BBD, cujo diagnostico de
constipagdo havia sido estabelecido de constipagdo com base nos critérios de
Roma IV (Drossman, 2016), mas que possuiam também sintomas do trato

urinario inferior.

O treinamento da musculatura do assoalho pélvico (TMAP) consiste em
uma série de exercicios simples que buscam aumentar a conscientizacdo das
criancas sobre a musculatura pélvica e sobre a acédo sinérgica abdominal e
perineal. O TMAP pode ter um papel relevante ao ensinar a crianga a relaxar
esses musculos durante a defecacéo (Kegel, 1951). Apéds treinamento realizado
por fisioterapeuta, os pacientes sdo orientados a repetir os exercicios em carater
domiciliar, varias vezes ao dia. A utilizacdo desta terapia em criangcas com
constipacdo ou BBD tem potencial para melhorar os sintomas de constipacao,
sendo considerada como uma opcéo de tratamento adjuvante (Sharifi-Rad et al.,
2018; van Engelenburg-van Lonkhuyzen et al., 2017). Dois dos trés artigos
incluidos em nossa reviséo utilizaram o TMAP como tratamento associado, tanto
no grupo de pacientes submetidos a neuromodulacéo, quanto nos pacientes do
grupo controle (Ladi-Seyedian et al., 2020b; Sharifi-Rad et al., 2018).

A constipacdo estd associada a impacto negativo sobre a qualidade de
vida da crianca, justificada pela presenca de sintomas fisicos (como dor, esforco
evacuatoério) e pela repercussao social e psicologica causada principalmente
pela incontinéncia fecal retentiva (Faleiros & Machado, 2006; Vriesman et al.,
2020). A avaliacdo da qualidade de vida na populagdo pediatrica € uma
ferramenta relevante para a promoc¢ao de saude e analise da repercussao da
doenca sobre a vida da crianca. Esta avaliacdo é realizada por meio de
instrumentos especificos para avaliacdo de atitudes e comportamentos nas

esferas social, emocional e fisica (Faleiros & Machado, 2006; Vriesman et al.,
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2020). No entanto, a maioria dos ensaios clinicos incluidos nesta revisdo nao
realizaram avaliacdo da qualidade de vida como desfechos primario ou
secundario (de Abreu et al., 2021; Ladi-Seyedian et al., 2020b). O Unico estudo
gue relatou impacto na qualidade de vida (Sharifi-Rad et al., 2018) n&o revelou
impacto significativo sobre os escores de qualidade de vida de criangas
submetidas a neuromodulacao transcutanea. Este resultado, entretanto, pode
ser explicado pelo numero limitado de pacientes incluidos neste Unico estudo,

impedindo o estabelecimento de conclusdes consistentes.

Duas revisdes sistematicas prévias investigaram o0s efeitos da
neuromodulacdo no tratamento de criangcas com constipacédo. Ng et al.,(2016)
relataram néo existir evidéncias suficientes para estabelecer conclusdes em
relacdo a efetividade e seguranca para neuromodulacdo transcutanea em
criancas com constipacdo. Entretanto, os autores incluiram apenas um ensaio
clinico randomizado, com 46 criancas com constipacéo de transito lento (Chase
et al., 2015). lacona et al (2019) realizaram reviséo sistematica ampla, incluindo
estudos com diferentes delineamentos, e diferentes modalidades de
neuromodulacéo. Devido a incompatibilidade dos dados, néo foi possivel realizar
qualquer analise estatistica. Apesar disso, 0s autores relataram resultados sao

positivos e encorajadores.

Nossa revisao sistematica traz como pontos fortes sua metodologia bem
delineada e criteriosa, em acordo com as principais orienta¢cdes metodoldgicas
(Higgins et al., 2019). A busca na literatura foi abrangente, em diferentes bases
de dados, e conseguiu identificar estudos relevantes com boa qualidade
metodolégica. Além disso, diferentemente das revisdes sisteméticas
previamente publicadas sobre este tema, foi possivel realizar duas metanalises
sobre os principais desfechos clinicos: constipacdo intestinal e incontinéncia
fecal retentiva. Os estudos incluidos apresentavam viés de publicacao
considerado como inexistente pelo funnel plot e a heterogeneidade das meta-
analises foram consideradas como nula, o que fortalece o nivel de evidéncia e
recomendacdo. A qualidade metodoldgica dos estudos incluidos foram
classificadas como alta na avaliacdo da qualidade da evidéncia e da forca de

recomendacdo pelo sistema GRADE, permitindo, pela primeira vez, evidéncias
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robustas da efetividade da neuromodulacdo transcutdnea como método

adjuvante para o tratamento de criangas com constipacao intestinal.
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7. CONCLUSAO

A neuromodulagéo transcutanea demonstrou-se eficaz como modalidade
de tratamento adjuvante para criangas com constipagao intestinal. A associacéo
de neuromodulacdo transcutanea a outras modalidades de tratamento (TMAP
ou uroterapia) demonstrou eficacia significativa para melhora da constipacéo e

da incontinéncia fecal retentiva.

Os resultados para os desfechos avaliados nesta revisdo sao
concretos. O grau de evidencia cientifica e a forca de recomendacao para uso
da neuromodulacdo e considerado com alto, em relagdo aos desfechos
estudados por essa revisao.

7.1 ImplicacBes para praticas clinicas

A utilizacdo da neuromodulagédo transcutanea como método adjuvante
para tratamento da constipacao intestinal em criancas apresenta nivel alto de

recomendacao.

7.2. Implicacdes para pesquisas futuras

Sugere-se que a conduc¢do de novos ensaios clinicos randomizados que
avaliem o papel da neuromodulagdo como modalidade isolada na melhora da
constipacao intestinal na crianca e no adolescente e que também avaliem, como
desfecho secundario, o impacto da neuromodulacédo sobre a qualidade de vida

associada a constipacéo
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7. APENDICES

7.1. Tabela do julgamento de risco de viés (apéndice 1)

TABELA RISCO DE VIES
BASEADA NO COCHRANE HADDBOOK 2019

Risco de viés

Julgamento

Justificativa

Viés de selecao

Geragao da sequéncia aleatoria

Baixo risco de viés (verde)
Incerto risco de viés (amarelo)

Alto risco de viés (vermelho)

Descricao do julgamento

Ocultacao de alocacao

Baixo risco de viés (verde)
Incerto risco de viés (amarelo)

Alto risco de viés (vermelho)

Descricao do julgamento

Viés de performance

Cegamento de participantes e

profissionais

Baixo risco de viés (verde)
Incerto risco de viés (amarelo)

Alto risco de viés (vermelho)

Descricao do julgamento

Viés de deteccao

Cegamento de avaliadores de desfecho

Baixo risco de viés (verde)
Incerto risco de viés (amarelo)

Alto risco de viés (vermelho)

Descricao do julgamento

Viés de atrito

Desfechos incompletos

Baixo risco de viés (verde)
Incerto risco de viés (amarelo)

Alto risco de viés (vermelho)

Descricao do julgamento

Viés de relato

Relato de desfecho seletivo

Baixo risco de viés (verde)
Incerto risco de viés (amarelo)

Alto risco de viés (vermelho)

Descricao do julgamento

Qutros vieses

Outras fontes de viés

Baixo risco de viés (verde)
Incerto risco de viés (amarelo)

Alto risco de viés (vermelho)

Descricao do julgamento
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7.1.1. Tabela julgamento do risco de viés (de Abreu et al., 2021).

Parassacral Transcutaneous Electrical Nerve Stimulation for the Treatment of Children and

Adolescents with Bladder and Bowel Dysfunction: A Randomized Clinical Trial

Risco de viés Julgamento Justificativa

Viés de selecao

Geracao da sequéncia aleatoria Baixo risco de viés Geracdo de nimeros randomicos por
computador.
Ocultacao de alocacao Baixo risco de viés Envelope  sequenciais = numerados,

opacos e selados.

Viés de performance

Cegamento de participantes e Baixo risco de viés Cegamento  de participantes e
profissionais profissionais assegurado, e € improvavel

que o cegamento tenha sido quebrado.

Viés de deteccao

Cegamento de avaliadores de desfecho Baixo risco de viés Cegamento de avaliadores de desfecho
e foi realizado, e é improvavel que o

cegamento tenha sido quebrado.

Viés de atrito

Desfechos incompletos Baixo risco de viés Nao houve perda de dados dos

desfechos.

Viés de relato

Relato de desfecho seletivo Baixo risco de viés 0 protocolo do estudo esta disponivel e
todos os desfechos primarios e
secundarios pré-especificados que sao
de interesse da revisao foram
reportados de acordo com o que foi

proposto.

Qutros vieses

Outras fontes de viés Baixo risco de viés 0 estudo parece estar livres de outras

fontes de viés.
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7.1.2. Tabela julgamento do risco de viés (Ladi-Seyedian et al.,

2020a)

Management of Bladder Bowel Dysfunction in Children by Pelvic Floor Interferential Electrical

Stimulation and Muscle Exercises: A Randomized Clinical Trial

Risco de viés

Julgamento

Justificativa

Viés de selecao

Geragao da sequéncia aleatoria

Baixo risco de viés

Geragao de numeros randémicos por

computador.

Ocultacdo de alocacao

Risco de viés incerto

Informacao insuficiente sobre o
processo de ocultacao de alocacao para

permitir julgamento.

Viés de performance

Cegamento de participantes e

profissionais

Baixo risco de viés

Cegamento de  participantes e
profissionais assegurado, e é improvavel

que o cegamento tenha sido quebrado.

Viés de deteccéo

Cegamento de avaliadores de desfecho

Baixo risco de viés

Cegamento de avaliadores de desfecho
e foi realizado, e é improvavel que o

cegamento tenha sido quebrado.

Viés de atrito

Desfechos incompletos

Alto risco de viés

Razoes para perda de dados pode estar
relacionada ao desfecho investigado,
com desequilibrio na quantidade de
pacientes ou razdes para perdas entre

os grupos de intervencao;

Viés de relato

Relato de desfecho seletivo

Baixo risco de viés

0 protocolo do estudo esta disponivel e
todos os desfechos primarios e
secundarios pré-especificados que sao
de interesse da revisao foram
reportados de acordo com o que foi

proposto.

Qutros vieses

Outras fontes de viés

Baixo risco de viés

0 estudo parece estar livres de outras

fontes de viés.
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7.1.3. Tabela julgamento do risco de viés (Sharifi-Rad et al., 2018)

Management of Bladder Bowel Dysfunction in Children by Pelvic Floor Interferential Electrical

Stimulation and Muscle Exercises: A Randomized Clinical Trial

Risco de viés

Julgamento

Justificativa

Viés de selecao

Geracao da sequéncia aleatoria

Baixo risco de viés

Geracdo de nimeros randomicos por

computador.

Ocultacao de alocacao

Risco de viés incerto

Informacdo  insuficiente sobre o
processo de ocultacao de alocacao para

permitir julgamento.

Viés de performance

Cegamento de participantes e

profissionais

Baixo risco de viés

Cegamento de  participantes e
profissionais assegurado, e € improvavel

que o cegamento tenha sido quebrado.

Viés de deteccao

Cegamento de avaliadores de desfecho

Baixo risco de viés

Cegamento de avaliadores de desfecho
e foi realizado, e é improvavel que o

cegamento tenha sido quebrado.

Viés de atrito

Desfechos incompletos

Alto risco de viés

Razobes para perda de dados pode estar
relacionada ao desfecho investigado,
com desequilibrio na quantidade de
pacientes ou razoes para perdas entre

os grupos de intervencao;

Viés de relato

Relato de desfecho seletivo

Baixo risco de viés

0 protocolo do estudo esta disponivel e
todos os desfechos primarios e
secundarios pré-especificados que sao
de interesse da revisao foram
reportados de acordo com o que foi

proposto.

Qutros vieses

Outras fontes de viés

Baixo risco de viés

0 estudo parece estar livres de outras

fontes de viés.
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7.1.4. Formulario de extracdo de dados (apéndice 2)

FORMULARIO DE EXTRAGAO DE DADOS
COCHRANE HADBOOK
ID — Autor, ano da publicagdo:
O que sera pergutnado ao autor:
METODO

Desenho:

Multicentrico ou Unico-centro:

Perido do estudo:

Justificativa para o tamanha da amostra:
Geragdo da alocagdo:

Oultagdo da alocagdo:

Mascaramento dos participantes e investigadores:
Mascaramento dos avaliadores de desfecho:
. Dados dos desfechos incompletos:

10. Relato seletivo:

11. Outros vieses:

©®NO U A WN R

PARTICIPANTES

N:

Sexo:

Idade (média):
Cenario do estudo:
Critério de inclusdo:
6. Critério de exclusdo:

B N

INTERVENCAO

1. Grupo experimental:
2. Grupo controle:

DESFECHOS AVALIADOS
1. Desfechos:
NOTA

1. Observagoes:
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7.1.5. Formulario de extracdo de dados (de Abreu et al., 2021)

FORMULARIO DE EXTRAGAO DE DADOS
COCHRANE HADBOOK

ID — Autor, ano da publicagdo: de Abreu etal., 2021

O que sera pergutnado ao autor:

METODO

1. Desenho: ensaio clinico randomizado.

2. Multicentrico ou Gnico-centro: Unico- centro - Centro de Distiirbios Urindrios da Crianca (CEDIMI), Escola
Bahiana de Medicina e Satide Publica, Salvador, Bahia, Brasil.

3. Perido do estudo: maio de 2015 a fevereiro de 2018, totalizando 26 meses.

4. Justificativa para o tamanha da amostra: ndo relata.

5. Geragdo da alocagdo: Geragdo de niimeros randémicos por computador. (Baixo risco de viés).

6. Oultacdo da alocacdo: envelope sequencias numerados, opacos e seledaos. (Baixo risco de viés).

7. Mascaramento dos participantes e investigadores: Cegamento de participantes e profissionais assegurados
e é improvdvel que o cegamento tenha sido queadro. (Baixo risco de viés).

8. Mascaramento dos avaliadores de desfecho: Cegamento de avaliadores de desfecho e foi realizado, e é
improvdvel que o cegamento tenha sido quebrado. (Baixo risco de viés).

9. Dados dos desfechos incompletos: ndo houve perda de dados dos desfechos. (Baixo risco de viés).

10. Relato seletivo: o protoloco do estudo estd disponivel e todos os desfechos pré — especificafos que sdo de
intersse foram reportados de acordo com o que foi proposto. (Baixo risco de viés). O estudo parece estar
livres de outras fontes de viés. (Baixo risco de viés).

11. Outros vieses: o estudo parece estar livre de outras fontes de viés. (Baixo risco de viés).

PARTICIPANTES

1. N:40 participantes.

2. Sexo: ndo relata.

3. Idade (média): 5 -7 anos.

4. Cendrio do estudo: Neuromodulagéio (PTNS) versus Grupo Sham.

5. Critério de inclusdo: pacientes que buscavam tratamento de urologia de 5 a 17 anos com disfungéo da bexiga
e do intestino, definida como presenga de Constipagdo intestinal funcional associada a sintomas do trato
urindrio inferior, sem tratamento prévio.

6. Critério de exclusdo: pacientes com alteracdes neurolégicas e/ou anatémicas do trato urindrio e/ou
digestivo, impossibilitados de comparecer ds sessées de tratamento 3 vezes por semana, portadores de
diabetes mellitus e/ou diabetes insipido e em uso de anticolinérgicos ou laxantes.

INTERVENCAO
1. Grupo experimental: Neuromodulagédo (PTNS).
2. Grupo controle: Grupo Sham.

DESFECHOS AVALIADOS

1. Desfecho: Critérios de Roma IV avaliar constipagdo intenstinal funcional (1. frequéncia das evacuagdes;
2.dificuldade ou dor ao defecar; 3. sensagdo de incompletoevacuagédo; 4. dor abdominal; 5. tempo gasto no
banheiro >5 minutos; 6. uso de laxantes ou assisténcia digital; 7.tentativas fracassadas de evacuagéo por
24 horas; e 8. Constipagdo duragdo dos sintomas). A Escala de Fezes de Bristol. A ultrassonografia avaliou a
urina residual pés-miccional e diGgmetro retal.

NOTA
1. ObservagGes: ndo relata.
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7.1.6. Formulario de extracdo de dados (Ladi-Seyedian et al., 2020a)

FORMULARIO DE EXTRAGAO DE DADOS
COCHRANE HADBOOK

ID — Autor, ano da publicagdo: Ladi-Seyedian et al., 2020

0 que sera pergutnado ao autor:

METODO

NG 0 ol W N

10.

11.

Desenho: Ensaio clinico randomizado.

Multicentrico ou Unico-centro: Unico- centro —em Teerd, Ird.

Perido do estudo: maio de 2015 a fevereiro de 2018, correspondendo 26 meses.

Justificativa para o tamanha da amostra: ndo relata.

Geragao da alocagdo: Geragdo de numeros randémicos por computador. (Baixo risco de viés).

Oultagdo da alocagdo: envelope sequencias numerados, opacos e seledaos. (Baixo risco de viés).
Mascaramento dos participantes e investigadores: Cegamento de participantes e profissionais assegurados
e é improvdvel que o cegamento tenha sido queadro. (Baixo risco de viés).

Mascaramento dos avaliadores de desfecho: Cegamento de avaliadores de desfecho e foi realizado, e é
improvdvel que o cegamento tenha sido quebrado. (Baixo risco de viés).

Dados dos desfechos incompletos: razées para perda de dados pode estar relacionada ao desfecho
investigado, com desequilibiro na quantidade de pacientes ou razées para perdas entres os grupos de
intervengdo. (perdas maiores de 20%). (alto risco de viés).

Relato seletivo: o protoloco do estudo estd disponivel e todos os desfechos pré — especificafos que sdo de
intersse foram reportados de acordo com o que foi proposto. (Baixo risco de viés). O estudo parece estar
livres de outras fontes de viés. (Baixo risco de viés).

Outros vieses: o estudo parece estar livre de outras fontes de viés. (Baixo risco de viés).

PARTICIPANTES

1. N: 34 participantes.
2. Sexo: 6 meninos e 28 meninas.
3. Idade (média): 7,4 +2,2 anos.
4. Cenario do estudo: Neuromodulagéo (corrente interferencial) versus treinamento da musculatura do
assoalho pelvico associado a neuromodulagédo (corrente inteferencial).
5. Critério de inclusdo: criangas com mais de 5 anos, histéria de disfungdo do trato urindrio inferior com base
nos sintomas clinicos, preenchimento dos critérios diagndsticos de constipagdo de acordo com os critérios
de Roma IV.
6. Critério de exclusdo: doeng¢a neuropdtica, defeitos anatémicos e retardo mental.
INTERVENGCAO
1. Grupo experimental: Neuromodulagéo (corrente interferencial).
1. Grupo controle: treinamento da musculatura do assoalho pelvico associado a neuromodulagéo (corrente
inteferencial).
DESFECHOS AVALIADOS
1. Desfecho: utilizando pardmetros subjetivos (presenga ou auséncia de constipagdo, incontinéncia diurna,
molhagem noturna e niimero de episédios de molhagem).
NOTA
1. Observagoes: ndo relata.
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7.1.7. Formulario de extracdo de dados (Sharifi-Rad et al., 2018)

FORMULARIO DE EXTRAGCAO DE DADOS
COCHRANE HADBOOK

ID — Autor, ano da publicagdo: Sharifi-Rad et al., 2018

O que sera pergutnado ao autor:

METODO

N R W N e

10.

11.

Desenho: Ensaio clinico randomizado.

Multicentrico ou Unico-centro: Unico- centro —em Teerd, Ird.

Perido do estudo: Janeiro de 2014 a abril de 2017, correspondendo 40 meses.

Justificativa para o tamanha da amostra: néo relata.

Geragdo da alocagdo: Geragdo de nimeros randémicos por computador. (Baixo risco de viés).

Oultagdo da alocagdo: envelope sequencias numerados, opacos e seledaos. (Baixo risco de viés).
Mascaramento dos participantes e investigadores: Cegamento de participantes e profissionais assegurados
e é improvdvel que o cegamento tenha sido queadro. (Baixo risco de viés).

Mascaramento dos avaliadores de desfecho: Cegamento de avaliadores de desfecho e foi realizado, e é
improvdvel que o cegamento tenha sido quebrado. (Baixo risco de viés).

Dados dos desfechos incompletos: ndo houve perda de dados dos desfechos. (Baixo risco de viés).

Relato seletivo: o protoloco do estudo estd disponivel e todos os desfechos pré — especificafos que sdo de
intersse foram reportados de acordo com o que foi proposto. (Baixo risco de viés). O estudo parece estar
livres de outras fontes de viés. (Baixo risco de viés).

Outros vieses: o estudo parece estar livre de outras fontes de viés. (Baixo risco de viés).

PARTICIPANTES

1. N:90 participantes.

2. Sexo: 46 meninos e 44 meninas.

3. Idade (média): 6,5+ 2,3 anos.

4. Cendrio do estudo: Neuromodulagdo (corrente interferencial) versus treinamento da musculatura do
assoalho pelvico associado a neuromodulagéo (corrente inteferencial).

5. Critério de inclusdo: Pacientes pedidtricos que apresentavam constipagéo, frequéncia de defecagéo inferior
a trés vezes por semana, histéria positiva para passagem de fezes duras, episddios de sujeira fecal, forma
anormal de fezes e defecagdo dolorosa.

6. Critério de exclusdo: doengas inflamatérias e metabdlicas, distirbios neurolégicos e psiquidtricos, doenga
de Hirschsprung e também histéria positiva de cirurgias de esfincter abdominal ou anal.

INTERVENCAO
1. Grupo experimental: Neuromodulagéo (corrente interferencial).
7. Grupo controle: treinamento da musculatura do assoalho pelvico associado a neuromodulagéo (corrente

inteferencial).

DESFECHOS AVALIADOS

1

NOTA

Desfecho: O desfecho primdrio foi definido como auséncia de constipagdo funcional de acordo com os
critérios de Roma lll. Os resultados secunddrios foram medir um aumento na frequéncia de defecagéo de
duas vezes por semana mais do que o valor basal, auséncia de episddios de sujeira fecal, auséncia de forma
anormal de fezes, medigéo da dor e escores de constipagdo. As mudangas nos escores de QV relacionados a
constipagdo também foram comparadas entre os dois grupos.

Observagdes: ndo relata.
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7.1.8. Caracteristicas dos estudos excluidos (apéndice 3)

Estudo Razéo de excluséo
Chase Este foi um estudo piloto de grupo Unico de oito criangas (7 a 16 anos)
2005 avaliando os efeitos do TENS (Transcutaneous electrical nerve
stimulation) em criancas que tinham constipacdo crénica resistente ao
tratamento e sujeira que ndo tinham varias op¢oes de tratamento
Excluido com base no desenho do estudo
Chase Este foi um estudo piloto ndo randomizado que avaliou a eficacia do TENS
2009 (Transcutaneous electrical nerve stimulation) doméstico diario na melhoria
dos habitos intestinais de crian¢as com constipacéo por transito lento
Este estudo recrutou criancas que responderam mal em um ensaio clinico
randomizado (RTC) anterior sobre TENS (Transcutaneous electrical nerve
stimulation) e constipacédo por transito lento
Excluido com base no desenho do estudo
Clarke Este foi um estudo de grupo Unico ndo randomizado antes e depois que
2012 avaliou a sequéncia de propagacéo do colon de um grupo de criangas com
constipacdo por transito lento apds a aplicacdo de TENS (Transcutaneous
electrical nerve stimulation)
Excluido com base no desenho do estudo
Dwyer Um estudo de coorte prospectivo que avaliou o uso de neuromodulacdo
2014 sacral em criangas com sindrome de eliminagdo disfuncional, que incluiu
disfuncéo intestinal ou da bexiga
Excluido com base no desenho do estudo e na populagdo avaliada
lacona Uma revisdo sistematica da literatura sobre o uso de neuromodulacdo em
2019 criancas para constipacdo e sujidade refrataria ao médico tratamento.
Excluido com base no tipo de artigo
Ismail Um estudo de acompanhamento ndo randomizado que avaliou a eficacia da
2009 aplicagdo diaria do TENS (Transcutaneous electrical nerve stimulation) em

casa em participantes que responderam mal & aplicagdo trés vezes por
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semana do TENS (Transcutaneous electrical nerve stimulation) em um

ensaio clinico randomizado (RCT)

Excluido com base no desenho do estudo

Joensson Um ensaio randomizado duplo-cego controlado que avaliou o efeito agudo
2015 da estimulagdo elétrica nervosa transcutdnea na motilidade retal em
criangas com bexiga hiperativa
Excluido com base nos desfechos de interesse
Ng RT Uma revisdo sistematica da literatura avaliando a eficacia e seguranca do
2016 TENS (Transcutaneous electrical nerve stimulation) quando empregado
para melhorar a funcdo intestinal e os sintomas relacionados a constipacao
em criangas com constipacao.
Excluido com base no tipo de artigo
Thomas Uma revisao da literatura avaliando o efeito da estimulagdo do nervo sacral
2013 em adultos e criangas com constipacao de transito lento
Excluido com base no tipo de artigo
Yik Este foi um estudo ndo randomizado de grupo Unico antes e depois que
2012a avaliou a sequéncia de propagacdo do colon de um grupo de criangas com
constipacdo por transito lento apds a aplicacdo de TENS (Transcutaneous
electrical nerve stimulation)
Excluido com base no desenho do estudo
Yik Este foi um estudo ndo randomizado de grupo Unico antes e depois que
2012b avaliou os sintomas clinicos de um grupo de criancas com constipacao por
transito lento ap6s a aplicacdo diaria de TENS (Transcutaneous electrical
nerve stimulation) em casa, além do tratamento laxante
Excluido com base no desenho do estudo
Yik Esta auditoria retrospectiva teve como objetivo determinar se 0 uso de
2012c TENS (Transcutaneous electrical nerve stimulation) afetou as taxas de

formacéo de apendicostomia

Excluido com base no desenho do estudo
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Um estudo de grupo Unico antes e depois que avaliou os efeitos do TENS
(Transcutaneous electrical nerve stimulation) entregue inicialmente na
clinica do fisioterapeuta por 4 semanas, em seguida, em casa em 62 criangas

com sintomas clinicos relacionados a constipagédo
Publicado em forma abstrata

Excluido com base no desenho do estudo

<
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N
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Um estudo ndo comparativo de grupo unico que avaliou os efeitos do TENS
(Transcutaneous electrical nerve stimulation) inicialmente na clinica do
fisioterapeuta por 4 semanas, depois em casa por 3-6 meses em 62 criangas

com sintomas clinicos relacionados a constipacdo
Publicado em forma abstrata
O conjunto de dados relatado era semelhante a (Yik 2013a)

Excluido com base no desenho do estudo
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8. ANEXOS

8.1.Cadastro do protocolo da revisao sistematica PROSPERO (anexo 1)

N I H R l National Institute PROSPERO
for Health Research International prospective register of systematic reviews

Para permitir que o PROSPERO se concentre nos envios do COVID-19, esse registro de registro passou
por verificagdes automatizadas basicas de elegibilidade e é publicado exatamente como enviado. A
PROSPERO nunca forneceu revisado por pares, e a verificagdo usual pela equipe da PROSPERO néo
endossa o conteudo. Portanto, registros publicados automaticamente devem ser tratados como qualquer
outro registro PROSPERO. Mais detalhes sdo fornecidos aqui .

Citacao

Luis Felipe Gameiro, Pedro Luiz Toledo De Arruda Lourengéo, Ronny Rodrigues Correia. Andlise entre as
modalidades de eletroestimulagéo versus outras intervengdes ou placebo, em pacientes constipados ou
com incontinéncia fecal, na melhora do nUmero de evacuagdes e qualidade de vida. . PROSPERO 2020
CRD42020153176 Disponivel

em: https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020153176

Pergunta de revisao
Uma neuro-estimulagao, diagnéstico ou terapia, outras formas de tratamento, melhora dos sintomas e da
qualidade da constipacdo intestinal ou incontinéncia fecal?

Pesquisas

Os estudos serdo selecionados pelo meio das seguintes bases de dados: MEDLINE, via PubMed (1990 até
31 de margo de 2020), Embase (1990 até 31 de margo de 2020) e LILACS (1990 até 31 de margo de 2020),
Registro de Ensaios Controlados da Colaboragdo Cochrane, CENTRAL.

Tipos de estudo a serem incluidos
Tipo de estudos incluidos

Ensaios clinicos randomizados, nos quais sdo permitidos os testes de estimulacéo elétrica com eletrodos
para tratamento da constipacgdo intestinal e incontinéncia fecal, comparados ou associados a outros tipos de
uso ou procedimento sham.

Condicao ou dominio que esta sendo estudado

A Constipacao intestinal crénica € comumente associada a defecagéo frequente e ou dolorosa,
possibilidade de incontinéncia fecal e célicas abdominais. Tém como consequéncia mudangas privadas que
podem gerar ansiedade e a vida social principalmente em idade escolar. Uma incontinéncia fecal representa
um grave problema de saude, que comumente leva a barreiras para a promogao social, com consequéncias
psicolégicas devastadoras. A incontinéncia fecal é definida por mudangas nao conscientes, em pacientes
que ja tém condigdes fisiolodgicas para controle esfincteriano, isto €, com mais de 4 anos de idade. Nas
ultimas décadas, uma neuroestimulacao foi interna a pratica clinica para tratamento de um grande nimero
de problemas de saude, variando de nauseas e voos até problemas urinarios. Em criancas,

Participantes/populacéo
[Tipo de Participantes

Pacientes, sem faixa etaria, restricdo de sexo e etnia, com inclusdo de pacientes com constipagéo intestinal
/ ou em pacientes definidos.

Intervencao(oes), exposicao(des)
Tipos de Intervencdes

Intervencéo de interesse: Neuroestimulagao elétrica com eletrodos implantaveis ??e ndo implantaveis, sem
restricdo de tipo de equipamento, ou Configuragdes (por exemplo, corrente continua ou intermitente), ou
duracéo e forma de colocacéo dos eletrodos.

Page: 1/4
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N I H R [ National Institute PROSPERO
for Health Research International prospective register of systematic reviews

Comparador(es)/controle
Grupos de comparagéo: Permitidos com objetivo de diminuir a frequéncia de constipacao intestinal ou
incontinéncia fecal, como:

* Nenhum tratamento ativo, placebo ou sham;

« Tratamento conservador (estimulagédo do nervo tibial posterior), eletroestimulagéo parassacral e
transsacral;

* Medicamentos (por exemplo, polietilenoglicol, lactulo, éleo mineral, hidréxido de magnésio, seno e
bisacodil);

« Cirurgias (por exemplo, colectomias, esficterotomias, apendicostomias, construgdo de neoesfincteres);
« Tratamentos Complementares (por exemplo, homeopatia, acupuntura).

Principais resultados

que este projeto pode verificar a necessidade de realizagdo da neuroestimulagéo intestinal e / ou terapias
de tratamento de pacientes com conscontinéncia. A comprovagao cientifica desses beneficios pode
sustentar uma indicagao clinica desta terapia no tratamento destas condi¢cdes patoldgicas.

Medidas de efeito

Como medidas de efeito sdo muitos pela

medidas ou subtracdo de ocorréncia ou ocorréncia, observadas em dois subgrupos distintos de uma mesma
populagdo. Esta medida é usada para estimar uma magnitude ou uma “for¢ga” de associagédo entre
exposicao

de risco) e a doenga (questdo) em questédo

Resultado(s) adicional(is)
Nenhum.

Medidas de efeito
N&o aplicavel.

Extracéo de dados (selecao e codificacdo)

(A) Dra. Regina El Dib, seguindo etapas importantes desde a estruturacéo e design do projeto, nimero de
participantes, tipos de exibicdo e resultado de testes, além da complementagdo em relagédo a analise
estatistica utilizada, linha de base dos participantes.

Avaliacéo do risco de viés (qualidade)

A qualidade dos estudos incluidos nesta revisdo sera definida como critério ou critério no Cochrane
Handbook. Os pedidos de andlise sdo pedidos: geracéo e ocultacdo de alocagdo mascaramento em
relacionamento de participantes, investigadores e avaliadores de resisténcia e audiéncias, ocorréncia de
tipos de relacionamento de participantes durante o acompanhamento do estudo, relacionamento
selecionado de resultados e outros de conflito de interesses.

Estratégia para sintese de dados

Para determinagdes sé@o expressos tais como dicotémicos, como melhora dos sintomas e melhora o nimero
de evacuagdes24h), os resultados sdo expressos em risco relativo (RR), com 95% de intervalo de confianca
(IC).

Para continuar como o numero de fechamentos de evacuacao, os valores de média de acordo com o
numero de dados de vida, os resultados sdo expressos como o padrdo e a midia de midia, se uma diferenca
com o intervalo de confianca da midia 95%.

Analise de subgrupos ou subconjuntos
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Como os participantes selecionados estdo de acordo com o grupo de estudos que estao sendo elaborados
para os quais os recursos estudados sdo realizados para determinar esses recursos e os que estdo sendo
avaliados.

Detalhes de contato para mais informacgdes
Luis Felipe Gameiro
Ifgameiro85@gmail.com

Afiliagao organizacional da revisao
Unesp - Faculdade de Medicina - Campus de Botucatu

Revise os membros da equipe e suas afiliagdes organizacionais [1 alteragao]

Dr Luis Felipe Gameiro. Unesp - Faculdade de Medicina - Campus de Botucatu

Professor Adjunto Pedro Luiz Toledo De Arruda Lourengédo. Unesp - Faculdade de Medicina - Campus de
Botucatu

Sr. Ronny Rodrigues Correia. Unesp - Faculdade de Medicina - Campus de Botucatu

Colaboradores

Professor Assistente/Associado Pedro Luiz Toledo De Arruda Lourencéo. Unesp - Faculdade de Medicina -
Campus de Botucatu

Sr. Ronny Rodrigues Correia. Unesp - Faculdade de Medicina - Campus de Botucatu

Tipo e método de revisao
Intervencéo, Meta-analise, Revisdo sistematica

Data de inicio prevista ou real
NaN indefinido NaN

Data prevista de conclusao
NaN indefinido NaN

Fontes de financiamento/patrocinadores
Sem fontes de patrocinadores ou financiamentos.

Conflitos de interesse

Lingua
inglés
Pais
Brasil

Fase de revisao
Revisdo em andamento

Status dos termos de indice de assunto
Indexacdo de assuntos atribuida pelo CRD

Termos de indice de assunto
Os titulos MeSH nao foram aplicados a este registro

Data de registro no PROSPERO
28 de abril de 2020

Data da primeira submissao
01 de outubro de 2019

Fase de revisao no momento desta submisséao
A revisdo nao comegou
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PROSPERO

N I H R l gartllf:aa;lt;n;g:::?ch International prospective register of systematic reviews
Estagio Iniciado Concluido
Pesquisas preliminares Nao Nao
Pilotagem do processo de selegcdo de estudos Nao Nao
Triagem formal dos resultados da pesquisa em relagéo aos critérios de Nao Nao
elegibilidade

Extracdo de dados Nao Nao
Avaliacdo do risco de viés (qualidade) Néo Nao
Anélise de dados Nao Nao

O proprietario do registro confirma que as informagées fornecidas para este envio sdo precisas e completas
e entende que o fornecimento deliberado de informagbes imprecisas ou a omiss&o de dados pode ser
interpretado como ma conduta cientifica.

O proprietario do registro confirma que atualizara o status da revisdo quando ela for concluida e adicionara
os detalhes da publicagdo no devido tempo.

Versdes
28 de abril de 2020
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8.2.Dispensa comité ética em pesquisa da faculdade de medicina de
Botucatu (Unesp) (anexo 2)

&awv  UNIVERSIDADE ESTADUAL PAULISTA

EXG > Comité de_Etica gm Pesquisa
u nesp “JULIO DE MESQUITA FILHO” em Seres Humanoy

Campus de Botucatu

Telefone; (14) 3880.1608/3880.1609
E-mail cep@fmb.unesp br

Endereco: Chacara Buttignolli s/n - Rubiao Junior - Botucatu - SP Registrado na CONEP em 3010411597
CEP: 18618-970

Oficio n° 048/2019 - CEP-FMB-UNESP
Botucatu, 20 de setembro de 2019

Prezado Senhor

Conforme apresentado ao Comité de Etica em Pesquisa da Faculdade de Medicina de Botucatu, 0 Projeto

de Pesquisa intitulado: “Andlise entre as lidad de eletroestimulacio versus outras intervengbes ou
placebo, em pacientes constipados ou com incontinéncia fecal, na melhora do namero de evacuagdes e
qualidade de vida.”, que sera conduzido pelo pesquisador Ronny Rodrigues Correia, sob sua orientagdo, informo que
ndo ha necessidade de parecer ético pelo sistema CEP/CONEP, por tratar-se de revisao sistematica de literatura, em
conformidade ao artigo 1° da Resolugdo n° 510, emitido pela CONEP, em 07 de abril de 2016.

Situacdo: projeto de pesquisa dispensado de analise ética.

Atenciosamente,

Profa. Associada Silvana Andréa Molina Lima

Coordenadora do Comité de Etica em Pesquisa
Faculdade de Medicina de Botucatu - UNESP

Ilustrissimo Senhor

Prof. Dr. Pedro Luiz Toledo de Arruda Lourengao
Departamento de Cirurgia e Ortopedia
Faculdade de Medicina de Botucatu-UNESP
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9. Estudos incluidos (anexo 3).
9.1.Estudo de (Sharifi-Rad et al., 2018)

ORIGINAL CONTRIBUTIONS

Effects of Interferential Electrical Stimulation
Plus Pelvic Floor Muscles Exercises on Functional
Constipation in Children: A Randomized Clinical Trial

Lida Sharifi-Rad, PT, MS*23, Seyedeh-Sanam Ladi-Seyedian, MD*#, Navid Manouchehri, MD*#, Hosein Alimadadi, MD*#,
Bahar Allahverdi, MD*#, Farzaneh Motamed, MD'#4 and Gholam-Hossein Fallahi, MD"4

OBJECTIVES:  Functional constipation is a common condition in children. We assessed the effectiveness of
combined interferential (IF) electrical stimulation and pelvic floor muscle (PFM) exercises on

functional constipation in children.

METHODS: We conducted a single-center, double-blind randomized clinical trial study during 2014-2017 in
Tehran, Iran. Ninety children, aged 5-13 years, who fulfilled Rome Il criteria were enrolled and
randomly assigned into two treatment groups. Case group (n=45) underwent IF electrical stimulation
and PFM exercises, whereas the control group (n=45) received PFM exercises plus sham stimulation.
A complete bowel habit diary (with concerning data on the frequency of defecation per week, stool
form, and the number of fecal soiling episodes), a constipation score questionnaire, and a visual pain
score were recorded before, after the treatment and 6 months later for all participants. In addition,
children in both groups were assessed with a constipation-related quality-of-life questionnaire before,
after the end of treatment sessions, and 6 months after the treatment.

FUNCTIONAL GI DISORDERS

RESULTS: Treatment success was achieved for 88.4% of children in the case group compared with 43.2%
of children in the control group after the treatment (P<0.003). The median constipation score was
reduced in both groups, with the cases having significantly lower scores after the treatment

(4 vs. 8, P<0.000). Stool form normalized in 75.6% of the cases and 45.5% of the controls after

the treatment (P<0.01).

CONCLUSIONS: Our results showed that using IF electrical stimulation as an adjuvant therapy to the medical and
rehabilitation programs significantly boosts the effects of treatment among these patients.

Am ] Gastroenterol advance online publication, 19 December 2017; doi:10.1038/ajg.2017.459

INTRODUCTION

Functional constipation is a common problem among pediatric
populations with a prevalence ranging from 0.7 to 29.6% (mean
12%) (1). It has a significant impact on the quality of life (QOL)
and social well-being of the affected children (2). Most of the con-
stipated children have no underlying organic causes; thus, their
condition is defined as functional constipation (3,4). The main
characteristics of functional constipation are infrequent, hard/

painful defecation that is often accompanied with involuntary
loss of feces. The main etiology of functional constipation is
retentive posturing after experiencing a hard and painful defeca-
tion (5). This holding maneuver leads to dyssynergic defecation,
incomplete evacuation of feces, fecal impaction, overflow fecal
incontinence, and reduced rectal sensation (6). Conventional
treatments of childhood constipation such as dietary modifica-
tions and laxatives succeed in relieving the symptoms in many

'Pediatric Gastroenterology and Hepatology Research Center, Pediatric Center of Excellence, Children’s Hospital Medical Center, Tehran University of Medical
Sciences, Tehran, Iran (IRI); 2Department of Physical Therapy, Pediatric Center of Excellence, Children’s Hospital Medical Center, Tehran University of Medical
Sciences, Tehran, Iran (IRI); *Pelvic Floor Rehabilitation and Urotherapy Group (PFRUG), Universal Scientific Education and Research Network (USERN),
Tehran, Iran (IR1); *“Department of Pediatrics, Pediatric Center of Excellence, Children’s Hospital Medical Center, Tehran University of Medical Sciences, Tehran,
Iran (IRI). Correspondence: Lida Sharifi-Rad, PT, MS, Pediatric Gastroenterology and Hepatology Research Center, Department of Physical Therapy, Pediatric
Center of Excellence, Children’s Hospital Medical Center, Tehran University of Medical Sciences, No. 62, Dr Qarib's Street, Keshavarz Boulevard, Tehran 14194

33151, Iran (IR1). E-mail: I-sharifirad@farabi.tums.ac.ir
Received 29 July 2017; d 30 October 2017
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of the cases; however, in a fraction of the patients with intrac-
table symptoms, more invasive methods may be needed (7-9).
Recently, other alternative treatments have been investigated; die-
tary change, behavioral interventions, pelvic floor muscle (PFM)
exercises, and biofeedback have resulted in favorable outcomes
(10-17).

Neuromodulation through the use of interferential (IF) elec-
trical stimulation on the abdominal wall and pelvic floor has
recently been suggested to have promising results for the treatment
of intractable constipation and bladder dysfunction in patients
with myelomeningocele or post-operative Hirschsprung’s disease
(18-24). It has been suggested that transcutaneous electrical
stimulation is an effective method to treat constipation (25,26).
Here we assessed the efficacy of IF electrical stimulation as an
adjuvant therapy in treating pediatric patients with functional
constipation.

METHODS

Participants and setting

We conducted a single-center, double-blind randomized clini-
cal trial study in Tehran, Iran from January 2014 to April 2017.
Ninety children with functional constipation, who were referred
to the Children’s Hospital Medical Center in Tehran, were enrolled
in the study. All recruited patients were primarily examined and
evaluated for constipation by a pediatric gastroenterologist. The
diagnosis of functional constipation had been confirmed for them
based on Rome IIT criteria. All included patients had undergone
routine medical interventions such as dietary modifications and/
or laxatives (polyethylene glycol; 0.2-0.8 gkg™" per day) and had
failed to see desirable results.

Pediatric patients who had constipation, defecation frequency
of less than three times per week, positive history for passing of
hard stool, episodes of fecal soiling, abnormal stool form (Bristol
Stool Form 1-3) (27), and painful defecation were enrolled in the
study. Constipation was defined according to the Rome III criteria
(28) as having at least two of the following symptoms for at least
2 months; a maximum of two defecation times per week, at least
one episode of incontinence after toilet training, painful defeca-
tion, and passing of hard stool with large diameter, positive history
of fecal impaction, or bowel movements that clogged the toilet. In
addition, all included patients had failed to response to at least 6
months of conventional therapy such as dietary modification and
use of laxatives.

Exclusion criteria were inflammatory or metabolic diseases,
neurologic and psychiatric disorder, Hirschsprung’s disease, and
also positive history of abdominal or anal sphincter surgeries.
All the interventions were approved by the local ethics commit-
tee of Tehran University of Medical Sciences (project number
30373). The trial was registered at the Iranian Registry of Clinical
Trial no: IRCT2016030617876N2 (http://www.irct.ir/). All proce-
dures complied withthe Declarationof Helsinki. Allpatients/parents
were educated about the study protocols and then a signed
informed consent form was collected from all participating
patients/parents.

The American Journal of GASTROENTEROLOGY

Randomization and blinding

Out of 134 patients with persistent constipation who were
evaluated for eligibility, 90 patients met inclusion criteria.
Patients were randomly allocated into two equal treatment
groups in a balanced randomization study using random block
sizes of 4 (ratio; 1:1). A computer-generated list of random
numbers was used to allocate the participants. Case group
(n=45) underwent PFM exercises plus IF electrical stimula-
tion, whereas the control group (n=45) received PFM exer-
cises plus sham IF electrical stimulation. All patients/parents
and physicians were blind to the group enrollment (case or
control). The physiotherapist was not blind to the treatment
interventions, although the outcome assessors were blinded.
An independent person recorded the coded trial data in Statis-
tical Package of Social Science software (version 19).

Baseline assessments

At the baseline, all participants underwent a complete medical
history and physical examination, as well as neurological evalu-
ation including inspection and evaluation of perineum and its
sensation. A 14-day diary of bowel habits providing data on the
frequency of defecation per week, stool form, and the number of
painful defecation episodes were filled out by parents before the
treatment program, at the end of treatment sessions, and also 6
months later. A pediatric incontinence/constipation score ques-
tionnaire (scale 0 to 29) (29) and a visual pain score (scale of 0 to
10, 10 being the worst) were recorded according to the patients/
parent’s report, both before and after the end of treatment ses-
sions, and also after 6 months follow-up. Patients with a large fecal
mass in the rectum received oral polyethylene glycol (1-1.5gkg™
for a maximum of 6 days) for fecal disimpaction. The laxative
regimen (polyethylene glycol; 0.2-0.8gkg™ per day) was contin-
ued for all patients during the therapy.

Patients in both groups were assessed with a constipation-related
QOL questionnaire before and after the end of treatment sessions,
and also 6 months after the treatment. The QOL questionnaire
comprised of 37 questions containing 4 fields: constipation related
(3 item), emotional functioning (13 items), social functioning
(11 items), and treatment/intervention (10 item).

Treatment/intervention

Ninety patients between 5 and 13 years of age were enrolled either
in the case or the control group. Patients in both groups underwent
a 10-session treatment program, 2 times per week in the physio-
therapy clinic at Children’s Hospital Medical Center of Tehran
University of Medical Sciences. Patients in both groups (cases and
controls) received conventional treatment of functional constipa-
tion including the simple explanation and education about gastro-
intestinal tract function, use of high fiber diet and fruit, hydration,
toilet training, and correct defecation posture to the patients
and their parents. In addition, all participating patients (or their
parents) were advised to use fresh fruits, fiber-rich foods, and take
fluid daily, especially water, and apple, pear, and/or prune juice,
as well as to avoid foods with high fat contents, such as French
fries and processed foods. Correct defecation posture and using
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foot support in smaller patients were practiced in each treatment
session, in order to obtain optimal toilet training. An important
part of this therapy program was stool regulation; patients were
asked to sit on the toilet three times a day after mealtime in a
relaxed position for 5min. Use of polyethylene glycol was advised
or their current use was adjusted if it was necessary.

Moreover, patients in the case group underwent IF electrical
stimulation and PFM exercises, whereas patients in the control
group received sham IF stimulation and PFM exercises during
each treatment session. In order to support the training pro-
gram and to enhance compliance, all participating patients
underwent monthly clinical visits during the 6 months of
follow-up.

PFM exercises

The physiology and function of gastrointestinal tract, bladder, and
pelvic floor were described by a pediatric physiotherapist to the
parents, while using painted pictures for patients at the initiation
of treatment program. Physiotherapist trained all participants in
both groups to do regular exercises for at least 15min daily. The
exercises included contraction of the PFM for 10s followed by 30's
of relaxation, abdominal straining, and bear-down maneuver. All
patients were educated to do precise PFM contraction and to keep
the abdominal muscles relaxed during the PFM contraction by a
physiotherapist by thoroughly placing the hands on the perineum
and abdominal wall. In order to coordinate PFMs with surround-
ing muscles of the pelvis and also to train the muscle fibers in
different plans of movement, all patients underwent individual
training on functional PFM exercises. All patients were asked
to repeat the exercise 10 times each day at home under parental
supervision.

IF electrical stimulation

Ten courses of IF electrical stimulation were performed for 20 min
during each session, twice a week. For all patients in both groups,
IF current device of 126 DS model, double-channel Tavanbakhsh
Novin, Tehran, Iran, was used. Machine delivered a 4kHz carrier
frequency, a beat frequency sweep covering of 5-25Hz for dura-
tion of 250 s, and a repeat time of 6s with adjustable amplitude
(0-50mA). A physiotherapist applied IF electrical stimulation
according to the method of Chase et al. (20). Two rectangu-
lar self-adhesive (2.5x3.5cm) electrodes, one from each chan-
nel, were placed on the skin of anterior abdominal wall bellow
the costal margin bilaterally and two other electrodes from each
channel were crossly placed on the back between T12 and L4 on
either sides of the patients. The current from each channel crossed
inside the abdomen. In the case group, the intensity was increased
until the patient declared a strong but comfortable level of sen-
sory awareness with no muscle contractions. Maximum current
intensity was less than pain threshold and patients tolerated the
stimulation well.

Patients in the control group also underwent an identical setting
of procedure without increasing the intensity and conveying the
IF therapy, for 10 courses, 20 min per each session, and 2 times
per week.

© 2017 by the American College of Gastroenterology

Electrical Stimulation for Functional Constipation

Outcome measurements

The primary outcome was defined as the absence of functional
constipation according to the Rome III criteria. Secondary out-
comes were to measure an increase in defecation frequency of
two times per week more than baseline, absence of fecal soiling
episodes, absence of abnormal stool form, measuring the pain,
and constipation scores. Changes in the constipation-related
QOL scores were also compared between two groups.

Sample size

The required sample size was calculated to detect the absence of
functional constipation according to the Rome III criteria, as well
asan increase in frequency of defecation per week (two times per
week more than the baseline in both groups). The sample size
was set in agreement with the study of Ladi-Seyedian et al. (23)
according to an increase in defecation frequency per week after
treatment (Case group: 5.8+1.6 per week vs. Control group: 4+2.3
per week (P<0.05)). Based on a two-sided 5% significance level, a
power of 80% and an expected drop-out rate of 20%, a sample size
of 43 patients per group was essential.

Statistical analysis
Statistical analysis was performed using Statistical Package
of Social Science software (version 19). Categorical data were
reported as frequencies and percentages. To analyze data, x> or
Fisher’s exact tests was applied for nonparametric statistical com-
parisons before and after the treatment in both cohorts. Mann—
Whitney U-test and Student’s t-test were performed wherever
applicable, to compare the values between the case and control
groups. Data are expressed as median and meanzs.d. P levels of
<0.05 were considered statistically significant.

All authors had access to the study data and reviewed and
approved the final manuscript.

RESULTS

Study population

A total number of 90 children with established functional con-
stipation were enrolled in the study. The meants.d. of age among
cases and controls were 6.5+2.3 (range: 5-12) and 6.1+1.9
(range: 5-13) years, respectively (P<0.3). There was no signifi-
cant difference between case and control groups regarding their
age, gender, and pre-intervention bowel habit diary (P>0.05,
Table 1). Only one patient in control group was lost to follow-
up and dropped out from the analysis. The flow diagram of the
study process is presented in Figure 1. No adverse effects were
reported by patients/parents during the therapy and follow-up
of the study.

Outcomes

Constipation was present in all of the cases and controls before
intervention. Number of patients fulfilling the diagnostic criteria
reduced in both cases (38/45 patients, 84.4%) and controls (19/44
patients, 43.2%) at the end of treatment sessions, which was a
statistically significant reduction in the case group compared
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with the controls (P<0.003). After a 6-month follow-up period,
number of patients fulfilling the diagnostic criteria were still sig-
nificantly lower in the cases (32/45 patients, 71.1%) than in the
controls (16/44 patients, 36.4%), (P<0.001).

The baseline median of defecation frequency per week among
the cases and controls was 3. Treatment increased the frequency
of defecation in both groups; however, there was a significantly

Table 1. Demographic and clinical feat

case and control groups

of children in the

Case group (45) Control group (44)

better outcome among the cases (median 7 vs. median 3 times
per week, P<0.003). The median of defecation frequency per week
decreased in both groups at the 6 months follow-up but the dif-
ference between cases and controls remained significant (P<0.005,
Figure 2).

Before the intervention, 71.1% (32/45) of the cases and 59%
(26/44) of the controls had painful defecation (P<0.186). Pain-
ful defecation significantly improved in the case group compared
with the control group after end of the treatment sessions (13.3
vs. 31.1% respectively, P<0.03). The difference was also statistically
significant after the 6 months follow-up period with persistent
painful defecation in 15.6% of the cases and 33.3% of the controls
(P<0.04, Table 2).

Age (years) 6.5+2.3 (Range 5-12)  6.1+1.9 (Range 5-13) The stool form was not normal in any of the patients in both
Gender groups at the baseline. After end of the treatment sessions, 75.6%
oo 25 (55.5%) 21 (47.7%) of the cases (34/45) and 45.5% of the controls (20/44) had normal
. . stool form (Bristol stool Form 4) (P<0.01). After 6 months, 57.8%
s 2ot SR of the cases (26/45) and 33.3% of the controls (15/44) had nor-
Stool form before study mal stool form; however, statistical significance was not achieved
Large 22 (49%) 18 (41%) (P<0.06).
Small pieces 23 (51%) 26 (59%) At the baseline, 86.7% (39/45) of the cases and 79.5% (35/44)
Nertaal 0 0 of the controls had fecal soiling episodes (P<0.602). Although
the number of patients who had fecal soiling after the treatment
e reduced in both groups, this finding was significant in the case
Assessed for eligibility (n=134)
Excluded (n=44)
% + Not meeting inclusion criteria (n=23)
« Declined to participate (n=12)
« Other reasons (n=9)
Randomized (n=90)
Allocation 1
Control group
2 _Case grop Allocated to intervention (n=45)
Allocated to intervention (n=45) « Received allocated intervention (n=45)
» Received allocated intervention (n=45) : 3 : 3
. . . N - Did not receive allocated intervention (n=0)
« Did not receive allocated intervention (n=0)
Lost to follow-up (give reasons) (n=0) Follow-up Lost to follow-up (n=1)
Discontinued intervention (n=0) Discontinued intervention (n=0)
Analysed (n=45) Analysis Analysed (n=44)
« Excluded from analysis (n=0) « Excluded from analysis (n=1)

Figure 1. Flow diagram of the study.
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group (12/45, 27.3%) compared with the controls (27/44, 61.4%,
P<0.001). Median of fecal soiling episodes was also reduced in
both groups with a significantly better outcome among the cases
(P<0.000). This difference remained significant during 6 months
follow-up (P<0.02, Table 2).

The median of constipation score and pain score were reduced
in both groups with the cases having significantly lower scores
after the treatment (P<0.000 and P<0.03, respectively, Table 2).
Significantly better outcomes for constipation score (P<0.000) and
pain score (P<0.03) were also observed among the cases after the
6 months follow-up (Table 2).

@=gm Case group
whgd= Control group

8

7

6

5

4

o -t i

2

1

Afterend of
treatment sessions

Before treatment After 6 months

Figure 2. Median of defecation frequency per week pre and post therapy.

Electrical Stimulation for Functional Constipation

The treatment in both groups yielded significant improvement
regarding the constipation-related QOL score (P<0.001); however,
no significant differences were observed between the groups after
the treatment or after the 6 months follow-up (P<0.1, Table 2).

Table 3 presents changes in all Rome III criteria after the treat-
ment in both groups, which was reported by a pediatric gastro-
enterologist.

The dose of laxative was reduced in patients who responded to
the treatment at the end of the treatment sessions; it was discontin-
ued in patients who sustained their response to the treatment after
6 months follow-up.

DISCUSSION

Pediatric functional constipation with no response to conven-
tional corrective medical and dietary treatments poses a burden
on the affected patients and may prompt a need for invasive sur-
gical interventions (10). To the best of our knowledge, this is the
first study that evaluated the effects of IF electrical stimulation
plus PFM exercises on functional constipation in children. Our
results showed that using IF electrical stimulation as an adjuvant
therapy to the conventional and rehabilitation programs signifi-
cantly boosts the affectivity of treatment among these patients.
Regarding the treatment success in each group, both groups have
shown improvement; however, the IF therapy group benefited
more from the dual therapy and this advantage lasted throughout
the follow-up period, proving that beneficial effects of IF therapy
on constipation are considerable and long lasting.

Table 2. Change in constipation symptoms after end of treatment courses and 6 months of follow-up in both groups

Variables (median) (IQR) Groups Before treatment After end of treatment sessions After 6 months
Defecation frequency per week Case group 3() 74 5@)
Control group 3(1) 3(D 3(1)
i 0944 0.01 0.005
Fecal soiling episodes per day Case group 3@) 0(1.25) 0(2)
Control group 4(5) 2(2) 2(1)
Iz 0.385 0.000 0.027
Constipation score (0-29) Case group 11 (4) 4(1) 4(5)
Control group 10(5) 8(4) 8(6)
B 0.769 0.000 0.000
Pain score (0-10) Case group 7(2) 00 04
Control group 6(4) 0(6) 2(4)
B 0.9 0.032 0.037
Quality-of-life score Case group 60 (6) 64 (5) 65 (5)
Control group 62 (4) 62 (6) 63 (6)
P 0.106 0.069 0.074

IQR, interquartile range.
3Mann-Whitney U-test.
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Table 3. Changes in 6 Rome Ill criteria after the treatment

Rome Il criteria Groups

Two or fewer defecations in the toilet per week Case group
Control group
P

At least one episode of fecal incontinence Case group

per week
Control group
P

History of painful or hard bowel movements Case group
Control group
P

History of retentive posturing or excessive voli- Case group

tional stool retention
Control group
P

Presence of a large fecal mass in the rectum Case group
Control group
P

History of large diameter stools which may Case group

obstruct the toilet
Control group
P

a-test.

The frequency of weekly bowel movement increased signifi-
cantly after the combination of IF electrical stimulation with
PFM exercises in the case group in comparison with the only
PFM exercises in the control group. This finding is in agreement
with other studies that had used IF current to treat constipation
not only in children but also in adults (30,31). Recently, it has
been suggested that the increase in defecation frequency could
be explained with improvement in colonic transit time after IF
therapy. Clarke et al. (32) reported that IF therapy significantly
speeded up colonic transit in children with slow transit constipa-
tion compared with those who underwent sham IF stimulation.

In another survey, Yik et al. reported improvement of constipa-
tion symptoms in children with treatment-resistant constipation
and isolated holdup in the anorectum by transcutaneous electri-
cal stimulation (33). They concluded that transcutaneous electri-
cal stimulation produced a global clinical improvement of bowel
function in a group of children with chronic constipation, who had
anorectal retention: defecation frequency increased to a normal
range in 50% of children, fecal incontinence episodes reduced, and
QOL improved in 90% of them (33). However; results of our study
showed improvement of constipation symptoms in 84% of patients
in case group at the end of treatment sessions and it persisted in
71% of those patients during the 6 months follow-up.

Stool form is an important factor in treatment of functional
constipation among children. Coarser and drier fecal matter

The American Journal of GASTROENTEROLOGY

Before treatment (Pt.No)

After 10 sessions (Pt.No)  After 6 months (Pt.No)

16/45 1/45 3145
16/44 7/44 8144

1 0.02 0.108
39/45 12/45 17/45
35/44 27/44 27/44
0.602 0.001 0.03
31/45 6/45 7145
26/44 14/44 15/44
0.186 003 0.04
15/45 4/45 3145
17/44 1044 8144
0.660 0.081 0.108
22/45 3145 5/45
14/44 8/44 11/44
0.085 0.108 0.098
945 2/45 2145
8/44 5/44 7144
0.788 0.238 0.079

with larger diameter makes defecation more painful, which in
return worsens the constipation. Normalization of stool form was
achieved in both of our groups; however, children in IF therapy
group benefited more from the treatment.

IF current is a form of transcutaneous electrical stimulation
using medium-frequency currents with a sinusoidal waveform
and it can modulate neural activity. Two medium frequency cur-
rents cross in the target tissue with producing beating effects.
Medium frequency currents reduce tissue impedance, penetrate
more deeply and more easily, and cause less discomfort. In com-
parison with other types of electrical stimulation, IF current only
causes a feeling of tingling sensation in patients, which could result
in minimal discomfort and ensure patients’ compliance, especially
in the pediatric setting. Moreover, proper electrode placements
deliver the electrical stimulation precisely at the desired point in
the cross over area with the least unwanted effect on the surround-
ing organs. Another advantage of IF electrical stimulation is that
this current uses sweep frequencies; therefore, nerves would not
accommodate to a constant signal.

In spite of these advantages, the exact therapeutic mechanisms of
electrical therapy are not completely clear, but transcutaneous
IF current on the abdomen probably stimulates local skin
nerve fibers; deeper stimulation could activate parasympathetic
outflow to the intestine and nerves within the intestine (20,21). IF
current stimulates the sacral nervous plexus and it triggers colonic
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motility more often, which leads to looser stool (20,34). This could
also explain why the difference of the outcomes between two
groups was decreased after cessation of IF stimulation. In addi-
tion, Clarke et al. (34) have shown that conventional medical treat-
ment over many years has no effect on underlying colonic motility.
Moreover, Leong et al. (35) reported the long-term effects of IF
electrical stimulation for treatment of children with slow transit
constipation. The mean long-term follow-up of their patients was
3.5 years (range 1.7-4.7 years). They reported that improvement
in constipation occurred in two thirds of their patients, lasting
more than 2 years in one-third, whereas symptoms recurred after 6
months in one-third of the patients (35). As a result, colonic func-
tion was improved after IF therapy and lasted for several years. In
addition, some children were even able to withdraw the medica-
tion after IF therapy.

In a study by Silva and Motta (13), the effect of combined
medical treatment and physiotherapy vs. medical treatment alone
was evaluated in 72 children. Their patients were between 4 and 18
years old, affected by functional constipation according to Rome
III criteria. After 6-week of treatment, defecation frequency was
significantly higher in the physiotherapy group (5.1 days per week)
compared with the medical treatment group (3.9 days per week)
(P=0.01). However, the fecal incontinence frequency remained
unchanged in these patients (13). Contrary to their findings, our
patients in both groups had worse conditions regarding the fecal
soiling. However; both groups had less soiling after the treatment
program and fecal soiling was significantly less frequent in the case
group than controls (73 vs. 38%, P<0.001). The fact that a much
better outcome was achieved among cases than controls could
be explained by the effect of IF therapy in the case group com-
pared with the sham stimulation in the controls. The stimulating
electrodes were placed near the waist, so the connected currents
crossed within the abdomen. Through this method, the electrical
stimulation could stimulate local skin nerve fibers in this area and
deeper stimulation could activate the hypogastric plexus and vagal
parasympathetic outflow to the intestine and also nerves within the
intestine. Furthermore, IF electrical stimulation can affect sacral
reflexes in the neural network, which control bowel function.

Both the constipation and pain scores were significantly
improved in both groups after the treatment; in both instants, IF
therapy group had significantly better results that lasted through-
out the follow-up period; however, when compared for the QOL
scores, there was no differences between the groups. Except for
the QOL scores, across all other categories, relative relapses were
observed after the 6 months follow-up period; however, in all of
the categories the relapses were minimal and beneficial effects
were still significant.

In this study, we found that IF electrical stimulation along with
PFM exercises as a rehabilitation program effectively increases
frequency of defecation, decreases constipation severity and fre-
quency of fecal soiling episodes, and improves painful defeca-
tion. In order to offset placebo effects, we used sham IF electrical
stimulation in the control group. Although both treatment groups
had considerable improvement in their constipation symptoms,
relieving symptoms in the case group was more prominent.

© 2017 by the American College of Gastroenterology

Electrical Stimulation for Functional Constipation

Although PFM exercises are not a standard treatment for func-
tional constipation, we used these simple exercises in order to
increase children’s awareness about their PFMs and synergic action
of abdominal and PFMs. This method can have an important role
in teaching the child to relax these muscles during defecation.

There are some limitations in the present study. Small number
of patients in both groups limited our results. Other limitations
of our study were short-term follow-up and single-center study.
Therefore, a large multicenter study with larger sample size and
longer follow-up is needed to compensate these limitations.

CONCLUSION

This study showed combination of PFM exercises with IF
electrical stimulation for the management of constipation in
children with functional constipation has significant efficacy
in improving the symptoms. This treatment program increased
defecation frequency, and decreased fecal incontinence frequency
and painful defecation as well. The results were better compared
with children whose treatments included only PMF exercises
and conventional treatment. More importantly, this method is a
safe and non-invasive intervention that prompts further investi-
gations with larger samples and longer follow-up periods.
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Pediatric Urology

Management of Bladder Bowel ®
Dysfunction in Children by Pelvic Floor -
Interferential Electrical Stimulation

and Muscle Exercises: A Randomized
Clinical Trial

Seyedeh-Sanam Ladi-Seyedian, Lida Sharifi-Rad, and Abdol-Mohammad Kajbafzadeh
OBJECTIVE

To assess efficacy of combined pelvic floor interferential (IF) electrical stimulation and muscle
exercises on bladder bowel dysfunction (BBD) in children.

A rtotal of 34 children with BBD (6 boys, 28 girls; mean age 7.4 + 2.2) were included in this study.
Children were evaluated with kidney and bladder ultrasounds, uroflowmetry + electromyography
(EMG), and a complete voiding and bowel habit diary before treatment. Exclusion criteria were neuro-
pathic disease, anatomical defects, and mental retardation. Participants were randomly allocated into 2
treatment groups including group A (n = 17) who underwent IF electrical stimulation in addition to
pelvic floor muscle (PFM) exercises and group B (n = 17) who received PFM exercises alone. All chil-
dren were re-evaluated by kidney and bladder ultrasounds, uroflowmetry + EMG and a voiding and
bowel habit diary at the end of treatment sessions and 6 months later.

Constipation improved in 14 of 17(82%) and 8 of 17(47%) children in group A and B respec-
tively at the end of treatment sessions (P = .03). Daytime incontinence improved in all children
in group A and 2 of 8(25%) children in group B after the treatment (P = .007). Urinary tract
infection improved in 8 of 10(80%) and 5 of 13(38.4%) children in group A and B respectively,
6 months after the treatment (P = .02). No significant difference was observed in uroflowmetry

MATERIALS AND
METHODS

RESULTS

measures between 2 groups after the treatment.

CONCLUSION

Combination of IF electrical stimulation and PFM exercises is an effective and safe modality for

treatment of BBD in children. UROLOGY 144: 182—187, 2020. © 2020 Elsevier Inc.

ladder bowel dysfunction (BBD), previously referred

as dysfunctional elimination syndrome, defines as

concomitant bladder and bowel disturbances in chil-
dren of all age groups.’ The close relationship and functional
interaction between bowel and bladder are properly
described in the literature.” Recent studies have shown that
more than 50% of children with lower urinary tract (LUT)
dysfunction fulfill the diagnostic criteria for functional defe-
cation disorders.” Bladder dysfunction presents with urinary
incontinence, symptoms of urgency, frequency, and urinary
tract infection (UTI). Bowel dysfunction presents with
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constipation and fecal incontinence, as well as abdominal
pain, pain during defecation, and withholding of stools.”
The most common underlying etiology of childhood BBD is
functional or idiopathic. Moreover, epidemiological studies
have shown that BBD is the second most common disorder
in children.*

Treatment of BBD includes educating the child/family
(ongoing support, instruction, education, and patience),
dietary advice (adequate fiber and fluid intake), regular
optimal voiding regimens, bowel programs, daily physical
activity, normalizing the toilet regime, behavioral inter-
ventions, pelvic floor muscle awareness and relaxation,
neuromodulation and pharmacological therapy.’”

Pelvic floor muscle (PFM) awareness as a treatment
option requires educating patients and families about nor-
mal voiding and bowel habits.” As the abdominal muscle
and PFM act synergistically, it is important to have
both relaxed during voiding and defecation.” On the
other hand, PFM training is proved as an effective treat-
ment for dysfunctional voiding and often improves the
voluntary control of these muscles.'”

© 2020 Elsevier Inc.
All rights reserved.
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Neuromodulation via interferential (IF) electrical
stimulation on the abdominal wall and pelvic floor has
offered promising results for the treatment of intractable
constipation and LUT dysfunction in children.'""*
These studies showed that transcutaneous electrical stim-
ulation is an effective method to treat constipation and
bladder dysfunction. Therefore, in this study, we assessed
the efficacy of pelvic IF electrical stimulation as an adju-
vant therapy to PEM exercises in treatment of children

with BBD.

MATERIALS AND METHODS

A total of 34 children with BBD were enrolled in this random-
ized clinical trial. The study protocol was approved by the local
ethic committee at Tehran University of Medical Sciences. All
participants’ parents signed a written informed consent. All pro-
cedures were complied with the Declaration of Helsinki.

Patients and Setting

Six boys and 28 girls (aged 5-13 years) with non-neuropathic
BBD were included in the study. Participants were selected from
outpatient pediatric urology clinic and were referred for pelvic
floor rehabilitation to physiotherapy clinic at Children’s Medical
Center, Tehran, Iran. International Children’s Continence
Society (ICCS) describes BBD as a spectrum of LUT symptoms
associated with bowel complaints.'

Inclusion study criteria were children older than 5 years, history
of LUT dysfunction based on the clinical symptoms, fulfilling the
diagnostic criteria for constipation according to the Rome IV cri-
teria, and abnormal flow curve shape. According to ICCS guide-
lines, flow pattern was defined as abnormal (interrupted, staccato,
and plateau) and normal (bell shapc)<1 Children with anatomical
defects, spinal cord abnormalities, neuropathic bladder and bowel,
and developmental delay were excluded from the study. Partici-
pated children had different LUT symptoms such as holding
maneuver, recurrent episodes of UTI, urgency, constipation and
urinary incontinence with no response to conventional medical
treatment for at least 3 months.

Of 73 children who were assessed for eligibility, 34 children
met inclusion criteria and were randomly allocated into 2 equal
treatment groups using random block sizes of 4 (ratio; 1:1).
Children in group A (n = 17) underwent IF electrical
stimulation + PFM exercises and children in group B (n = 17)
received PFM exercises alone.

Baseline Evaluation
History taking and a complete physical examination focusing on
anal tone and voluntary control of the anal sphincter, the bulbo-
cavernous reflex, lower limb reflexes, and perineal sensitivity
were performed for all children. Diagnostic urological evalua-
tions consisted of urine analysis and urine culture to asses UTI,
renal and bladder ultrasounds to assess anomalies, bladder capac-
ity and post-void residual volume, lumbo-sacral spine X-ray, a
voiding and bowel habit diary, a LUT symptom questionnaire,'”
uroflowmetry + electromyography (EMG) at least in 2 separate
sessions and a voiding cystourethrography (VCUG) for patients
with a history of UTlIs.

Additionally, a 7-day-voiding and bowel habit diary com-
prised of a 7-night recording of incontinence episodes to asses

UROLOGY 144, 2020

enuresis, a 48-hour daytime frequency, and a volume chart
including episodes of wetting, voiding frequency, voided vol-
ume, fluid intake (time, volume, and type), defecation fre-
quency, stool form, and episodes of fecal soiling filled out by
parents. Constipation was determined according to Rome [V cri-
teria as having 2 or more of following features for at least
1 month: defecations frequency <2 per week, at least 1 episode
of incontinence per week after the acquisition of toileting skills,
history of excessive stool retention, history of painful, or hard
bowel movements, presence of a large fecal mass in the rectum
and history of large diameter stools that may obstruct the toi-
let.'® Nighttime wetting was considered as wetting the bed at
least once a week.

Kidney and bladder ultrasounds, uroflowmetry + EMG and
completion of the 7-day-voiding and bowel diary were performed
before, at the end of treatment sessions and also 6 months later
for all children. Any medication with potential influence on
bladder function was discontinued prior to uroflowmetry/EMG.
Adpvised antibiotics were continued when necessary. Mild laxa-
tives were also advised to all patients who were refractory to diet.

Treatment Interventions

Standard urotherapy comprised of simple explanation and
education about urinary and gastrointestinal tract function,
diet, adapted fluid intake along with timed voiding (every 2 or
3 hours) in addition to toilet training was described to all patients/
parents at the baseline. Abdominal and pelvic floor relaxation dur-
ing voiding and defecation were instructed to all children in
order to facilitate optimal voiding and defecation posture. Each
child in group A underwent transcutancous IF electrical
stimulation + PFM exercises for 10 sessions while children in
group B underwent only PFM exercises for the same sessions.

Transcutaneous IF Electrical Stimulation. A physiotherapist
applied pelvic IF electrical stimulation for 20 minutes at each
treatment session in group A. IF machine (model 126 DS, dou-
ble-channels, Tavanbakhsh NOVIN, Isfahan, Iran) generated a
4-kHz carrier frequency and a beat frequency sweep covering at
5-25 Hz, for a duration of 250 s, and a repeated time of 6 sec-
onds with adjustable amplitude (0-100 mA). Two rectangular
self-adhesive (2.5 x 3.5 cm) electrodes, 1 from each channel,
were bilaterally placed on the skin of the symphysis pubis, and
2 other electrodes from each channel were placed crosswise on
the skin under the ischial tuberosity; with this approach, the cur-
rent from each channel crosses along the pelvic floor and blad-
der. The intensity was increased until the child reported a strong
but comfortable level of sensory awareness. Maximum current
intensity was used below the pain threshold. Children tolerated
the electrical stimulation well.

PFM Exercises. Simple explanation about the physiology and
function of gastrointestinal tract, bladder and pelvic floor to the
parents/patients was performed by a physiotherapist at the initia-
tion of the treatment program. Participants in both groups were
trained to do daily regular exercises for at least 15 minutes. The
exercises included contraction of the PFM for 10 seconds fol-
lowed by 30 seconds of relaxation, abdominal straining and
bear-down maneuver. All patients were educated to do precise
PFM contraction, and to keep the abdominal muscles relaxed
during the PFM contraction by a physiotherapist by placing
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both hands on the perineum and abdominal wall. In order to
coordinate PFMs with surrounding muscles of the pelvis and also
to train the muscle fibers in different plans of movement, all
patients underwent individual training on functional PFM exer-
cises. All patients were asked to repeat the exercise 10 times a
day at home under parental supervision until 6 months.

Outcome Measures

Primary outcome was measured, utilizing subjective parameters
(presence or absence of constipation, daytime incontinence,
nighttime wetting and number of wetting episodes) and second-
ary outcomes were objective parameters (uroflowmetry/EMG
results, voiding pattern, UTI, and postvoid residual). BBD out-
come was evaluated according to the ICCS definition in which
“no response” is defined as <50% reduction in BBD symptoms
according to fulfilling of diagnostic criteria for Rome IV, bladder
and bowel diary and LUT questionnaire, a “partial response” as
50%-99% reduction in BBD symptoms and a “full response” as
100% reduction in BBD symptoms after the treatment.'

All children were re-evaluated at the end of treatment sessions
and 6 months after the treatment. VCUG was performed in
patients who revealed vesicoureteral reflux at the beginning of
the study or had a new episode of UTI. Urine analysis and urine
culture were assessed during monthly clinical visits in all children
who had symptomatic UTIs before their recruitment in the study.

Sample Size and Statistical Analysis

Using a two-sided 5% significance level, a power of 80% and an
expected drop-out rate of 20%, a sample size of 15 patients per
group was required. Statistical analysis was performed using Sta-
tistical Package of Social Science software (version 19, SPSS).

To analyze data, chi-square or Fisher’s exact test was applied. In
addition, student ¢ test and Mann—Whitney U tests were per-
formed to determine the significance of the differences between
the two groups. In order to compare variables in each group
before and after treatment, Wilcoxon signed-rank test was exe-
cuted. Data were expressed as Mean £ SD and a P value of less
than .05 was considered statistically significant.

RESULTS

From May 2015 to Feb 2018, a total of 34 children (mean age:
7.5 £ 2.2 years) with BBD were enrolled in this study. There
were 13 girls and 4 boys in group A and 15 girls and 2 boys in
group B. There was no significant difference in terms of their
age, gender and bladder and bowel habit diary between 2 groups
before the treatment. Any adverse event was not observed dur-
ing the study. Flow diagram of the study process is shown in
Figure 1.

Outcomes
A full response to the treatment (100% reduction in bladder and
bowel symptoms) was observed in 11 of 17 (64.7%) patients in
group A compared to 5 of 17(29.4%) patients in group B at the
end of treatment sessions (P <.03). Two of 17(11.7%) patients
in group A and 8 of 17 (47%) patients in group B had no
response to the treatment (P = .02). In addition, partial response
was observed in 4 patients from each group at the end of treat-
ment sessions (Fig. 2).

All patients had constipation based on Rome IV criteria
before the study. Constipation improved in 14 of 17(82%) and
9 of 17(53%) children in group A and B respectively, at the end
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Figure 1. Flow diagram of study process. (Color version available online.)
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uGroup A = Group B
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Figure 2. Response to the treatment in both groups after
end of treatment sessions. (Color version available online.)

of treatment sessions (P = .03). Constipation relapsed only in 1
patient in group A after 6 months of follow-up (Table 1).

Mean defecation frequency per week was 2.7 + 0.7 and
2.7 £ 097 in group A and B respectively before the treat-
ment. Mean defecation frequency per week significantly
increased in group A compared to group B (5.8 & 1.5 vs 4.5
+ 1.8 per week, respectively) at the end of treatment ses-
sions (P <.04, Table 1).

Before treatment, 5 of 17(29.4%) patients in group A and
8 of 17(47%) patients in group B had daytime incontinence
(P = .290). Daytime incontinence significantly improved in all
children who had this symptom before treatment in group A
compared to 2 of 8(25%) children in group B after end of treat-
ment sessions and maintained at 6 months of follow-up
(P =.007; Table 2).

All children had abnormal urine flow curve at the baseline.
Urine flow curve became normal in 12 of 17(76%) and 10 of 17
(58%) patients in group A and B respectively after end of treat-
ment sessions. No significant differences were observed in uro-
flowmetry measures between both groups after treatment
(Supplementary Table 1).

COMMENT

BBD is defined as the combination of functional constipa-
tion and LUT symptoms’. We compared 2 treatment
plans for children with persistent BBD despite conserva-
tive medical treatment in this study. To the best of our
knowledge this is the first study that evaluated the effects
of pelvic IF electrical stimulation plus PFM exercises on
BBD in children. Our results showed that combination of
pelvic IF electrical stimulation as an adjuvant to the PFM
exercises has significant effect on BBD improvement in
affected patients compared to only PFM exercises in these
children. Both treatment groups have shown improve-
ment; however, group A benefited more from the dual
therapy and this benefit lasted throughout the follow-up
period. This study revealed a significant decrease in day-
time incontinence, urgency and constipation in patients
who underwent a combination of IF current and PFM
exercises compared to patients treated with PEM exercises
alone.

Results of our study, same as previous findings, showed
that BBD is higher in girls than boys.'” The reason of why
BBD is more frequent in girls than boys is not well under-
stood. Additionally, increased dysfunctional voiding in
girls versus boys in the same age group has been observed
in prior studies.'” The coexistence of constipation and
LUT dysfunction is well described in the literatures.'”
BBD plays a significant role in development of recurrent
UTIs. BBD causes incomplete bladder emptying as an
important risk factor for development and recurrence of
UTI in children. On the other hand, rectal distention can
compress the adjacent bladder neck and trigone region
leading to detrusor overactivity and possible bladder out-
let obstruction.” According to ICCS recommendation,
treatment of BBD starts with conservative management,
that is, behavioral modification and monitoring the
changes with several clinical means. With respect to

Table 1. Clinical features of bowel dysfunction in children before, at the end of treatment sessions and 6 months later

At the end of treatment 6 Months After
Before Treatment sessions Treatment
Variables Groups Pt No. Pt No. Pt No.
Constipation (%) Group A 17/17 (100%) 14/17 (82%) 13/17 (76.4%)
Group B 17/17 (100%) 9/17 (53%) 9/17 (53%)
P a .007 451
Abnormal stool form (%) Group A 17/17 (100%) 3/17(17.6%) 4/17 (23.5%)
Group B 17/17 (100%) 8/17 (47%) 8/17 (47%)
P a 0.06 0.151
Fecal soiling (%) GroupA 3/17 (17.6%) 0/17 (0%) 0/17 (0%)
Group B 1/17 (5.8%) 1/17 (5.8%) 1/17 (5.8%)
P* 724 .310 .310
Pain (%) Group A 8/17 (47%) 2/17 (11.7%) 2/17 (11.7%)
Group B 9/17 (53%) 6/17 (35.2%) 7/17 (47%)
P% 732 .106 3
Defecation frequency per week Group A 2.7+0.7 58+15 57419
Group B 2.7+0.9 45+1.8 4.2+2
P’ 323 .04 .02
Pt No = patient number.
* Chi-square test.
' Student t test.
UROLOGY 144, 2020 185
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Table 2. Clinical features of bladder dysfunction in children before, at the end of treatment sessions and 6 months later

Before Treatment

At the End of
Treatment Sessions

6 Months After
Treatment

Variables Groups Pt No. Pt No. Pt No.
Daytime incontinence (%) Group A 5/17 (29.4%) 0/17 (0%) 0/17 (0%)
Group B 8/17 (47%) 6/17 (35.2%) 6/17 (35.2%)
p* .290 .007 .007
Nighttime incontinence (%) Group A 7/17 (41%) 1/17(5.8%) 1/17 (5.8%)
Group B 4/17 (23.5%) 3/17 (17.6%) 3/17 (17.6%)
P* 271 .287 .287
Urgency (%) Group A 7/17 (41%) 3/17 (17.6%) 3/17 (17.6%)
Group B 6/17 (35.2%) 4/17 (23.5%) 5/17 (29.4%)
p* 724 671 419
Urinary tract infection (%) Group A 10/17 (58.8%) 2/17 (11.7%) 2/17 (11.7%)
Group B 13/17 (76.4%) 6/17 (35.2%) 8/17 (47%)
p* 271 .106 .02
Abnormal voiding pattern (%) Group A 17/17 (100%) 4/17 (23.5%) 4/17 (23.5%)
Group B 17/17 (100%) 6/17 (35.2%) 7/17 (41%)
P* 452 274
Vesico-ureteral reflux (%) Group A 5/17 (29.4%) 1/17(5.8%)
Group B 3/17 (17.6%) - 2/17(11.7)
p* 419 .545

Pt No = patient number.
* Chi-square test.

the patient’s prominent presentation, pharmacological
options could be offered. Moreover, surgical procedures
are the last option with consideration of risk—benefit out-
comes of the intervention.”

Children with urgency, do withholding maneuvers
(crossing their legs, squatting, or compressing the glans)
in order to inhibit urination and avoid voiding. These
maneuvers can cause the postponement of defecation as
well.' In the majority of constipated children, abnormal
defecation pattern due to stool withholding behavior,
contraction of the external anal sphincter and puborecta-
lis muscle during defecation were observed.'” As pelvic
floor dysfunction has important role in the development
of BBD, we used PFM exercises in this study to increase
children’s awareness regarding their PFMs and synergetic
action of abdominal and PFMs and taught them how to
relax these muscles during voiding and defecation. How-
ever, full response to the treatment was significantly
higher in patients who underwent IF therapy and PFM
exercises compared to patients who underwent PFM exer-
cises alone (67.4% vs 29.4%). Also in a study by Zivkovic
et al, the significant improvement of BBD was reported in
children who underwent trans-abdominal IF electrical
stimulation + diaphragmatic breathing exercises and
behavioral modification compared to only diaphragmatic
breathing exercises and behavioral modification.'’

Both non-invasive and invasive electrical stimulation
modalities have been studied and reported for management
of bladder and bowel dysfunction in children.” Administra-
tion of electrical stimulation via transcutaneous patch
electrodes over sacral dermatomes/pudendal area, or percu-
taneous tibial nerve stimulation with needle and sacral
implanted neuromodulator are considered as a treatment
option for BBD.”>*! Several studies have shown that elec-
trical stimulation can improve constipation, overactive

186

bladder symptoms, and fecal and urinary incontinence as
well.'"***! Although the exact mechanism of action of
electrical stimulation on the LUT is not completely clear,
but prior studies have shown that electrical current can
involve regulation of the cortex, spinal pathway and
PFMs.

The possible theories about the effects of electrical
stimulation on bladder and bowel systems have been
reported in the prior studies.”” It is suggested that electri-
cal stimulation can influence over the neuroaxis at several
levels within the peripheral and central nervous systems
to restore the balance between excitatory and inhibitory
regulation. In addition, it can activate the afferent bladder
somatosensory fibers through increased feedback to the
micturition sensors in the brain as well as activation of
the hypogastric sympathetic nerves. Additionally, repeti-
tive stimulation causes a decay and downregulation in the
bladder's response and reduces detrusor muscle activity.
Moreover, stimulation of afferent sacral nerves in pelvis or
lower extremities increases the inhibitory stimuli to effer-
ent pelvic nerve and reduces detrusor contractility. Fur-
thermore, it causes stimulation of the hypogastric nerve
through activation of sympathetic fibers at low bladder
volumes and the pudendal nerve nuclei in the spinal cord
at maximal bladder volume.

Prior studies have shown that LUTdysfunction in adults
are inherent and longstanding, therefore, an advantage
use of electrical stimulation in children would be the
increased neuroplasticity of the central and peripheral
nervous systems with the potency of modified long-term
Z Additionally, electrical stimulation affects
intestinal transit and can be used to diminish fecal incon-
tinence and constipation. Moreover, different mecha-
nisms of action in colorectal motility have been studied
earlier.”’ In a study by Veiga et al, the efficacy of

9,
outcomes.
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parasacral transcutaneous electrical nerve stimulation for
treatment of constipation in children with LUT dysfunc-
tion was evaluated.”* They treated 9 boys and 5 girls in
which 10 patients had overactive bladder and 4 patients
had voiding dysfunction. After the treatment, constipa-
tion symptoms resolved in 85.7% of the children. The
authors reported that all urinary symptoms in their
patients improved after treatment.””

Some limitations need to be taken into account when
interpreting our results. Small sample size and short term
follow-up limited our study. Another limitation of this
study was single center study. In order to offset these limi-
tations, a multicenter study with larger sample size and
longer follow-up are needed.

CONCLUSION

Results of this study showed that combination of IF elec-
trical stimulation and PFM exercises are effective treat-
ment for BBD in children. Further studies with larger
sample size and longer follow-up are needed to confirm
these finding.

SUPPLEMENTARY MATERIALS

Supplementary material associated with this article can
be found in the online version at hrtps://doi.org/10.1016/
j-urology.2020.07.015.
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Parasacral Transcutaneous Electrical Nerve Stimulation for the
Treatment of Children and Adolescents with Bladder and

Bowel Dysfunction: A Randomized Clinical Trial
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From the Center for Children’s Urinary Disorders (CEDIMI), Bahiana School of Medicine and Public Health, Salvador, Bahia, Brazil

Purpose: Parasacral transcutaneous electrical nerve stimulation has been used to
manage lower urinary tract symptoms refractory to standard urotherapy. Nevertheless,
its actual effectiveness in treatment of bladder and bowel dysfunction remains to be
established. We sought to evaluate the effectiveness of parasacral transcutaneous elec-
trical nerve stimulation in the treatment of children with bladder and bowel dysfunction.
Materials and Methods: This was a randomized clinical trial conducted with
children and adolescents of 5—17 years of age diagnosed with bladder and bowel
dysfunction. Patients with neurological or anatomical abnormalities of urinary or
digestive tracts, those unable to attend treatment sessions 3 times a week, in-
dividuals with diabetes mellitus or diabetes insipidus and those using anticholin-
ergic drugs or laxatives were excluded from the study. The sample was divided into
2 groups: a control group submitted to standard urotherapy plus sham electro-
therapy applied to the scapular region and a treatment group submitted to uro-
therapy plus parasacral transcutaneous electrical nerve stimulation. All the
patients were submitted to 3, 20-minute electrotherapy (parasacral transcutaneous
electrical nerve stimulation or sham) sessions/week for a total of 20 sessions.
Results: Forty patients were evaluated, 20 in the control group and 20 in the
treatment group. Mean age (+standard deviation) was 8.4+2.8 years and 52.5%
were male. In 15 patients (37.5%), rectal diameter was >3 cm. Lower urinary tract
symptoms improved in both groups following treatment, with no statistically
significant differences in Dysfunctional Voiding Scoring System score, lower uri-
nary tract symptoms or uroflowmetry patterns between the groups. Intragroup
evaluation showed a significant improvement in enuresis in the treatment group.
There was a significant improvement in functional constipation post-intervention
in treatment group compared to control group (70% vs 20%, p=0.004).
Conclusions: Parasacral transcutaneous electrical nerve stimulation is effective
for treatment of bladder and bowel dysfunction in children and adolescents,
particularly insofar as functional constipation is concerned.

Key Words: constipation, lower urinary tract symptoms, child, adolescent,
transcutaneous electric nerve stimulation

IN children with bladder and bowel
dysfunction, treatment of lower uri-
nary tract symptoms is based princi-
pally on urotherapy, biofeedback,

anticholinergics, and electrical nerve
stimulation.! Treating functional con-
stipation is known to be an essential
step when treating children with
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1786 TREATMENT OF CHILDREN AND ADOLESCENTS WITH BLADDER AND BOWEL DYSFUNCTION

LUTS and can lead to an improvement in or even
complete resolution of urinary symptoms.?? Never-
theless, despite success rates of 40%—50% for LUTS,
standard urotherapy may be insufficient for the
management of FC. Approximately 50% of children
with FC experience at least 1 recurrence of the con-
dition in the first 5 years after their initial recovery
and in 25%—30% of children FC will remain present
even after puberty, irrespective of treatment given.®
Some factors that may influence response to treat-
ment include age, child’s motivation, often affected
by cognitive and behavioral disorders, caregivers’
motivation and the need for a team of dedicated
therapists well trained in managing cases of BBD.®
Biofeedback, the form of physiotherapy used in cases
of dysfunctional voiding, has yielded conflicting re-
sults in cases of FC.”® In addition, anticholinergics
that improve symptoms of urinary urgency and
daytime incontinence may exert a negative effect on
colonic transit, making FC worse.?

Transcutaneous electrical nerve stimulation has
been used as an alternative treatment for patients
with LUTS refractory to standard urotherapy, and
this treatment has also been reported to exert an effect
on FC.1>! A pilot study has already shown that par-
asacral transcutaneous electrical nerve stimulation is
able to simultaneously improve LUTS and FC in
children with BBD, possibly reducing the duration of
treatment and the associated costs.'> Nevertheless,
despite these promising results studies with a greater
level of evidence have yet to be conducted on the
effectiveness of PTENS in patients with BBD. There-
fore, the objective of the present clinical trial was to
evaluate the effectiveness of PTENS in the treatment
of LUTS and FC in children with BBD. To the best of
our knowledge, this is the first randomized clinical
trial to evaluate PTENS in patients with BBD.

METHODS

This was a randomized, prospective, and blind clinical
trial. Data collection took place between October 2017 and
December 2019.

Selection of Sample

Inclusion criteria included patients who were seeking
treatment from urology of 5—17 years of age with BBD,
defined as the presence of FC associated with LUTS, with
no previous treatment. Patients with neurological and/or
anatomical abnormalities of the urinary and/or digestive
tracts, those unable to attend treatment sessions 3 times a
week, individuals with diabetes mellitus and/or diabetes
insipidus and those taking anticholinergic drugs or laxa-
tives were excluded from the study.

Instruments

Some instruments evaluated LUTS prior to and following
the intervention: 1) a structured questionnaire evaluated
LUTS; 2) Dysfunctional Voiding Scoring System evaluated
LUTS intensity (scores of 6 for girls and 9 for boys being
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the cutoff points); and 3) a 2-day bladder diary recorded
urinary frequency, mean voided volume, and maximum
voided volume. A visual analogue scale measured the
improvement in daytime urinary symptoms at the end of
the treatment, with response being classified as no
response—<50%, partial response—50%—99%, or complete
response—an improvement of 100%.

Rome IV criteria evaluated FC for children of 4—18
years of age, in which patients who had at least 2 positive
items of the 6 listed criteria for more than a month were
constipated. A modified constipation score for children
and adolescents based on an 8-item structured question-
naire on symptoms associated with FC was used to eval-
uate its intensity (1. frequency of bowel movements; 2.
difficulty or pain on defecation; 3. sensation of incomplete
evacuation; 4. abdominal pain; 5. time spent on the toilet
>5 minutes; 6. use of laxatives or digital assistance; 7.
failed evacuation attempts per 24 hours; and 8. con-
stipation symptoms’ duration; This score has a maximum
score of 30 points). The Bristol Stool Scale was also
applied, and types 1 and 2 were associated with FC.

Ultrasonography evaluated post-void residual urine and
rectal diameter. The rectum was considered distended
when its transverse diameter was >3 cm. All patients were
submitted to uroflowmetry prior to and following the
intervention, including evaluation of maximum flow rate,
time to Qumax, average flow rate, voided volume, duration of
flow and flow curve pattern.

Intervention

Randomization was performed by shuffling blocks of 4
sealed, sequentially numbered brown envelopes. The pa-
tients were divided into 2 groups: treatment group
(standard urotherapy plus PTENS) and control group
(standard urotherapy plus sham electrotherapy). All pa-
tients were submitted to PTNS at 20-minute sessions held
3 times a week for a total of 20 sessions at a frequency of
10 Hz and pulse width of 700 ps, with intensity varying
according to patient’s tolerance level and without reach-
ing the motor threshold. Four electrodes were placed on
each patient, 2 in the parasacral region (TG) and 2 in the
scapular region (CG) (fig. 1).

All patients received urotherapy consisting of the
following instructions: not to wait longer than 3 hours be-
tween voids; not to ingest foods such as coffee, tea,
carbonated drinks, chocolate or citric fruits during treat-
ment; to void before going to sleep; to drink more fluids
during the day (around 5 to 8x200 ml glasses/day
depending on age), with those complaining of enuresis to
avoid drinking fluids for at least 2—3 hours before going to
sleep; and to avoid postponing voiding when urinary ur-
gency was present. Instructions were also given regarding
the appropriate consumption of fiber-rich foods for all pa-
tients; however, neither fiber supplements nor specific
nutritional diets were recommended for either group. All
patients were instructed to sit appropriately on the toilet
for 5—10 minutes 3 times a day after their main meals.

Parents, patients, and post-treatment evaluator were
blinded to group allocation. The endpoints were evaluated
7 to 14 days after the last PTENS session.

The study was registered in the Brazilian Clinical
Trials Registry (ReBEC) under number RBR-58¢63h. The
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Figure 1. Position of electrodes during PTENS and scapular
electrotherapy

institute’s internal review board approved the study pro-
tocol under reference 683884517.5.0000.5544. Patients
were only admitted to the study after their parents/
guardians had signed an informed consent form or pa-
tient, if over 6 years of age, had signed an assent form.

Statistical Analysis

Descriptive and comparative analyses were performed
using the Statistical Package for the Social Sciences (IBM
SPSS™ Statistics), version 21 for Windows®. The sample

size needed for a power of 80% (2-tailed alpha=5%), with a
95% confidence interval, was estimated using the WIN-
PEPI calculator.’® Taking into consideration an expected
rate of resolution of voiding symptoms of 75% in the TG
and 31.3% in the CG, as suggested by previous studies,'**
a total of 20 patients would be required in each group.

For intergroup analysis, Student’s t-test compared the
following variables between TG and CG: rectal diameter, con-
stipation scorejog1, QMaxi,gio, voided volumeyg1o and duration
of flowig10. DVISS, number of positive Rome IV criteria, time to
Qmax, and average flow criteria were analyzed using the Mann-
Whitney test. The Fisher test compared categorical variables:
LUTS, flow curve patterns, VAS score and FC.

For the intragroup analysis, the McNemar test was used
to evaluate all categorical variables prior to and following
interventions evaluated in the intergroup analysis except for
the variables FC in both groups and urinary urgency in the
TG, since these were present in all patients prior to inter-
vention. Wilcoxon signed-rank test evaluated the following
numerical variables prior to and following the intervention:
average flow, time to Qmax, and DVSS score while the paired
Student’s t-test was used to analyze duration of flowiogio,
Qmaxog10, voided volumey,gyo and constipation scorejegio. p
Values <0.05 in the bivariate analysis were considered
statistically significant in all cases.

RESULTS
Forty patients with BBD were included in the study
(fig. 2). The mean age of the participants was 8.4+2.8

Excluded (n=11)

Laxatives usage (n = 6)

Approach — |

Approaches (n = 51)

Unable to attend treatment

'

sessions 3 times/week (n = 5)

Enrollment _I Assessed for eligibility (n = 40) ‘

v

Randomized (n = 40)

|

}

Test group (n = 20) | I

Allocation

I l Control group (n = 20) |

Lost to follow-up (n=0)

Discontinued intervention (n=1)

(Death of family member)

Lost to follow up (n=0) |

[
'

l

l Analyzed (n=20) I

}

| Analyzed (n=20)

Figure 2. Consort flowchart

RIGHTS L1 N Ky

Copyright © 2021 American Urological Association Education and Research, Inc. Unauthorized reproduction of this article is prohibited.

81



1788 TREATMENT OF CHILDREN AND ADOLESCENTS WITH BLADDER AND BOWEL DYSFUNCTION

Table 1. Intragroup comparison: urinary symptoms and uroflowmetry patterns in control and treatment groups

Control Group

Treatment Group (PTNS)

Baseline Post-Intervention p Value Baseline Post-Intervention p Value
Median DVSS (IQR) 135 (11-16) 6 (0.25—-10) <0.001* 13 (8.25—16.75) 2 (0-9) <0.001*
No. urinary urgency (%) 19 (95) 7 (35) <0.0011 20 (100) 7 (35) -
No. daytime incontinence (%) 18 (30) 8 (40) 0.0021 17 (85) 7 (35) 0.002f
No. holding maneuvers (%) 16 (80) 6 (30) 0.01t 17 (85) 6 (30) 0.001t
No. frequent urination (%) 1 (55) 2 (10) 0.004t 12 (60) 4 (20) 0.008t
No. nocturia (%) 4 (20) 4 (20) 1.00t 7 (35) 2 (10) 0.061
No. enuresis (%) 17 (85) 15 (75) 0.50t 15 (75) 9 (45) 0.03t
Mean duration of flow,gq (£SD) 135 + 02 136 £ 024 0.97¢ 133 £ 02 122 + 016 0.07¢
Median time to Q. (IQR) 9 (6218 9.05 (6—13) 0.89* 85 (7-123) 7 (5.75-8.25) 0.007*
Mean Quax togio (£SD) 118 + 027 121+ 03 0.55¢ 1.1 £+ 021 125 + 022 <0.001%
Median av flow (IQR) 6 (3.25—10.38) 94 (6—114) 0.35" 5 (3-973 85 (7—1229) 0.001*
Mean voided vl (£SD) 2271 + 03 226 + 037 0.84¢ 217 + 028 221 = 021 0.37¢

*Wilcoxon test.
T McNemar test.
1 Student's paired t-test.

years; mean body mass index was 18.57+5.8 kg/m?
mean rectal diameter was 2.9+0.9 cm and 52.5% of
the sample was male. Rectum was distended (>3 cm)
in 15 patients (37.5%) prior to treatment, with a mean
diameter of 3.84+0.6 cm (supplementary table 1,
https://www jurology.com). Baseline urinary and in-
testinal symptoms are shown in supplementary tables
2 and 3 (https://www jurology.com), respectively.

In the intragroup analysis, all daytime urinary
symptoms improved in both groups. With respect to
nighttime symptoms, enuresis improved only in the
TG. Some uroflowmetry patterns changed significantly
in the TG alone, with an increase in average flow and
in Quax and a reduction in time to Q. (table 1).

Intergroup evaluation showed no difference be-
tween the groups in relation to LUTS or in uro-
flowmetry patterns. LUTS resolved completely in 12
patients in the sample (30.8%), as expressed by a
post-intervention DVSS score of 0. Five of these
patients (25%) were in the CG and 7 (36.8%) were in
theTG (table 2).

In the intragroup analysis, despite an improve-
ment of constipation score,g;o in the CG, there was
an improvement in only 1 Rome IV criteria (fecal
incontinence; p=0.02). There was a reduction in
number of positive Rome IV criteria in the CG;
however, the median indicated the persistence of FC
(median=2; IQR 0.25—3; table 3).

Intergroup analysis showed an improvement in
FC in the TG, with only 4 patients in this group
(20%) requiring laxatives following treatment.
When each of the Rome IV criteria was evaluated
individually, a significant improvement was found
in frequency of bowel movements and in retentive
posturing in the TG. Following treatment, there was
a greater reduction in the number of positive Rome
IV criteria in the TG (table 4).

Evaluating the measures of association regarding
the magnitude of the effect of PTENS on FC, values

RIGHTS L1 N Ky

to relative risk, absolute reduction of risk and number
necessary to treat were 0.29%, 50% and 2, respec-
tively. The effect size for constipation scorej,g 10 Was
0.79 (Cohen’s d).

DISCUSSION

In the present study, PTENS plus behavioral ther-
apy was an effective approach for FC in children
and adolescents with BBD. An improvement in
LUTS was found in both groups, showing that

Table 2. Intergroup comparison following intervention: urinary
symptoms and uroflowmetry patterns

Post-Intervention

Treatment Group p

Control Group (PTNS) Value
Median DVSS (IQR) 6 (025—10) 2 (0-9) 023"
No. urinary urgency (%) 7 (35) 7 (35) 1.00t
No. daytime incontinence (%) 8 (40) d (35) 1.00t
No. holding maneuvers (%) 6 (30) 6 (30) 1.00t
No. frequent urination (%) 2 (10) 4 (20) 066t
No. nocturia (%) 4 (20) 2 (100 066t
No. enuresis (%) 15 (75) 9 (45) 011t
Mean duration of flowy,q 136 + 024 122 + 022 0.08

(+SD)

Median time to Quax (IQR) 905 (6—13) 7(575—-825 013"

121 + 031 125 £ 022 059
94 (6.6—114) 85 (7—-1229) 06"
226 + 037 22 + 01 064+

Mean Qay 1og10 (£8D)
Median average flow (IQR)
Mean voided voliggio (SD)

No. flow curve patterns (%): 072t
Bell-shaped 15 (789) 16 (88.9)
Staccato 1 (5.3) 0 0)
Tower-shaped 1 (653) 1 (5.6)
Intermittent 2 (105) 1 (5.6)
No. VAS score (%): 075t
No response (VAS <50%) 1 (5) 2 (10)
Partial response (VAS 50% 12 (60) 10 (50)
—99%)
Complete response 7 (35) 8 (40)
(VAS =100%)

*Mann-Whitney test.
1 Fisher test.
1 Student's t-test.
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Table 3. Intragroup comparison: bowel symptoms pre-intervention and post-intervention in control and treatment groups

Control Group

Treatment Group (PTNS)

Baseline Post-Intervention p Value Baseline Post-Intervention p Value

No. constipation (%) 20 (100) 14 (70) - 20 (100) 4 (20) -
Median pos Rome IV criteria (IOR) 3 (2-3) 2 (0.25-3) 0.03* 25(2-3) 0 (0-1) <0.001*
No. Rome IV criteria (%):

<2 Bowel movements/wk 9 (45 7 (35) 0.63t 6 (30 1 (5) 0.06t

Episode of fecal incontinence 1M1 (55 4 (20) 0.02t n (55) 2 (10) 0.004t

Retentive posturing 10 (50) 9 (45) 1.00t 1 (65 2 (10) 001t

Pain/straining at evacuation 15 (75 10 (50) 0.18t 14 (70 6 (30) 001t

Lumpy or hard stools 4 (20 1 (5) 0.37t 3 (15) 1 (5) 063t

Stools that may block toilet 8 (40 8 (40) 1.00t 1 (69 4 (20) 0.04t
Median constipation scorejgia (+SD) 1.02+0.2 0.78 + 0.37 0.002+ 091402 05 + 034 <0.001*
No. stool types 1 + 2 of Bristol stool scale (%) 8 (40 10 (50) 0.63t 9 (45 5 (25) 028t

*Wilcoxon test.
T McNemar test.
1 Student's paired t-test.

standard urotherapy, although relatively ineffective
for FC, can be beneficial in reducing LUTS in BBD
patients. An interesting finding was that there was
an improvement in enuresis only in the PTENS
group.

Although standard urotherapy is considered the
only measure initially required for many children
with LUTS, PTENS in association with urotherapy
can be particularly beneficial in children with BBD,
as FC is a symptom that is always present in BBD.
In this group of patients, the advantage of PTENS
in improving FC and reducing the need for laxatives
should be emphasized, since it is well known that
the treatment of FC is vital if LUTS are to be
resolved. Another important aspect to be taken into
consideration is the marked improvement in fecal
incontinence and pain following PTENS, which
were found in the intragroup evaluation. Both
symptoms are known to be a symptom that greatly
distresses children and is often associated with a

Table 4. Intergroup comparison: bowel symptoms

Post-Intervention

Control Treatment

Group Group p Value
No. constipation (%) 14 (70 4 (20 0.004*
No. Rome IV criteria (%):
<2 Bowel movements/wk 7 (35) 1 (5) 0.04*
Episode of fecal incontinence 4 (200 2 (10) 0.66*
Retentive posturing 9 (45) 2 (10 0.03*
Pain/straining at evacuation 10 (500 6 (30) 0.33*
Lumpy or hard stools 1 (5) 1 (5) 1.00*
Stools that may block toilet 8 (40) 4 (20) 0.30*
No. stool types 1 + 2 of Bristol 10 (50) 5 (25) 0.19*
stool scale (%)
Mean constipation scorey,q;o (£SD) 0.78+0.37 05 +0.34 0.02t

Median pos Rome IV criteria (IQR) 2 (025-3) 0 (0-1) 0.002%
No. use of laxatives following 13 (65) 4 (20) 0.01*
treatment (%)

* Fisher test.
t Student's t-test.
+ Mann-Whitney test.
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reduction in quality of life.'® Since PTENS reduced
FC rate by 50%, with the magnitude of the effect
demonstrating the need to treat 2 patients to have a
positive effect on 1 patient, we observed that neu-
romodulation was beneficial when compared to
standard urotherapy. Thus, it is estimated that this
is the first study to show the efficacy of PTENS on
FC in BBD patients, not only using a control group,
but through a randomized clinical trial.
Randomized studies have shown the positive ef-
fects of PTENS on LUTS.'%1517 However, the re-
sults of the present study showed that, despite
LUTS improvement when PTENS was applied, the
difference found in the treatment group was the
same as that achieved in the control group. This
finding may have occurred since washout was not
performed, ie standard urotherapy, a measure that
would result in the selection of only refractory cases
for the study, possibly benefitting PTENS group toa
greater extent, was not given previously.'® Patients
who postponed voiding could also have affected our
results. In an earlier population based study, our
research group has already shown that children
with BBD are more likely to postpone voiding and
more likely to perform holding maneuvers.’® In
addition, it is well known that these patients are
generally those who benefit most from urotherapy.
Nevertheless, changes in uroflowmetry patterns
were found only in the PTENS group. The increase
in average flow and in Quax and the reduction in
time to Qmax only in the PTENS group may be proof
of the positive effect of parasacral transcutaneous
electrical nerve stimulation on bladder emptying.
Another relevant finding is enuresis improvement
in the PTENS group. This result suggests that by
improving FC, PTENS produces a positive effect on
enuresis. An association between enuresis and FC
has been reported in the literature?® and another
recent study found that FC could interfere negatively
in the patient’s response to desmopressin?! A
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previous study conducted by our research team
showed that PTENS can be useful in children with
nonmonosymptomatic nocturnal enuresis.?? Inter-
estingly, in children with BBD enuresis can also
improve with PTENS. We observed that BBD
affected more boys than girls. We believe that this
sample was distributed in this way at random.
Nevertheless, sex maybe not have affected our re-
sults since we had already observed in previous
studies that sex does not affect PTENS results.??
The use of laxatives is the most recommended
treatment for FC, yielding good outcomes, particu-
larly with the use of polyethylene glycol.>* Never-
theless, due to the risk of a recurrence of bowel
dysfunction, the need for prolonged use of these
drugs can be quite expensive, often constituting a
reason for the patient to abandon treatment. Fear of
episodes of fecal incontinence resulting from reduced
fecal consistency and even fear of bowel damage due
to their prolonged use could also be a cause of
treatment discontinuation.>?® Therefore, the use of
PTENS could prove a promising alternative in cases
of BBD, since in addition to improving LUTS it also
results in a significant improvement in FC. In other
words, its use may be particularly beneficial in chil-
dren and adolescents with BBD, perhaps enabling

the dose of laxatives to be reduced, decreasing the
time of use of these drugs or helping control FC when
anticholinergics are necessary.

The short followup time is a limitation, which is
insufficient to allow us to affirm that PTENS results
in a lasting improvement in FC. The improvement in
FC in the immediate evaluation is a promising
finding; however, a long-term analysis is required to
enable this finding to be confirmed. The fact that it
was impossible to blind the professionals who
administered PTENS and that there were doubts
regarding the effectiveness of the blinding procedure
in the families may have led to some biases, a situ-
ation that may have been attenuated by blinding the
final evaluator and same weekly electrotherapy
regimen. Nevertheless, the use of previously vali-
dated evaluation instruments such as the DVSS and
the Rome IV criteria may have resulted in a slightly
more precise analysis of the results.

CONCLUSIONS

PTENS is effective as a therapeutic approach on FC
in patients with BBD. Although PTENS leads to an
improvement in LUTS, this result is no different
from that obtained with standard urotherapy.
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EDITORIAL COMMENT

This interesting study adds to the literature evalu-
ating effectiveness of PTENS on BBD studied in a
randomized controlled trial. Unfortunately, no ran-
domized controlled trial can provide absolute proof
of effectiveness of a treatment as even randomized
controlled trials can be biased. Evidence should be
viewed as an ongoing process that evolves over time.
This study should be followed by larger studies or
aggregate data analysis in order to strengthen the
evidence for transcutaneous electrical nerve stimu-
lation as treatment for BBD.

The current study has some limitations: remote
computerized randomization is preferred over block
randomization with concealed envelopes. Blinding of
patients, parents and clinicians in a study on trans-
cutaneous electrical nerve stimulation is challenging.
One can imagine that smart parents might be able to
unblind treatment allocation and therefore introduce
a placebo effect. Conscious or unconscious differential

@ CrossMark

attention and emphasis on the urotherapeutic advice
could be a source of bias introduced by the therapist.

Another limitation might be the sample size.
Transcutaneous electrical nerve stimulation might
have only marginal additional effects to urotherapy.
For a treatment with low effect size, high power is
needed. A sample size of 40 might be too small.
Interestingly, the authors found a significant effect
on constipation, but could not reproduce significant
improvement of LUTS. This could be a type II error. I
encourage the authors to continue their research
with more studies and more power to confirm the
beneficial effect of transcutaneous electrical nerve
stimulation on BBD.
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