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RESUMO

Introducdo: a eletroneuroestimulagdo é um dos tratamentos para bexiga hiperativa (BH) mais
utilizados e bem estabelecidos para esse tipo de disfuncdo, entretanto, os instrumentos usados
para avaliar a resposta ao tratamento tém sido variados entre estudos. Objetivo: analisar a
concordéncia entre os instrumentos usados (EVA e DVSS) para avaliacdo da melhora dos
sintomas urinarios pds-tratamento de eletroneuroestimulacdo em criancas e adolescentes com
BH. Métodos: estudo de corte transversal analitico incluindo criangas e adolescentes de 4 a
17 anos de idade com diagnostico de BH que realizaram 20 sessdes de eletroneuroestimulacéao
(TENS e PENS parassacral). Foram utilizados para avaliacdo dos sintomas urinarios diurnos
pos-tratamento o Dysfunctional Voiding Symptom Score (DVSS) e a Escala Visual Analdgica
(EVA), aplicada pelas equipes de fisioterapia e medicina. Foi considerado sucesso quando o
DVSS miccional apresentou uma escore zero e EVA > 90%. Os métodos EVA e DVSS,
aplicados depois do tratamento, foram inter-relacionados por meio da concordancia. A escala
EVA aplicada pelas equipes de fisioterapia e medicina foram comparadas entre si, para
analise de concordancia. Resultado: foram avaliados 49 individuos e, entre eles, 27 eram
meninas (55,1%). Entre todos os atendidos, a idade média foi 7,1 + 2,6 anos. Houve uma
concordancia na andlise dos dois instrumentos utilizados, DVSS e EVA, em 34 pacientes
(69,4%), com um Kappa moderado de 0,43. A EVA aplicada pelas duas equipes apresentou
uma concordancia moderada por meio do teste intraclasse e Bland-Altman. Conclusdo: No
presente estudo, pode-se identificar uma concordancia moderada entre os instrumentos DVSS
e EVA. Sendo assim, sugere-se que ambos possam ser importantes e, possivelmente,
complementares. Houve uma concordancia na EVA aplicada pelas equipes.

Palavras-chaves: Bexiga hiperativa. Eletroneuroestimulacdo. Crianga. Adolescente.



ABSTRACT

Introduction Electrical nerve stimulation is one of the most used and well altered treatments
for overactive bladder (OAB) for this type of dysfunction, however, the instruments used to
assess the response to treatment have been varied between studies. Objective: to analyze the
agreement between the instruments used Visual Analogue Scale (VAS) and Dysfunctional
Voiding Symptom Score (DVSS) to assess the improvement of urinary symptoms after
electrostimulation treatment in children and adolescents with OAB. Methods: cross-sectional
analytical study including children and adolescents from 4 to 17 years of age diagnosed with
OAB who underwent 20 electrical nerve stimulation sessions (TENS and PENS).
Dysfunctional Voiding Symptom Score (DVSS) and Visual Analog Scale (VAS), applied by
the physiotherapy and medicine teams, were used to assess daytime urinary symptoms after
treatment. It was considered successful when the voiding DVSS had a score of zero and VAS
> 90%. The VAS and DVSS methods, communicated after treatment, were interrelated
through agreement. The VAS scale applied by the physiotherapy and medicine teams were
compared with each other for agreement analysis. Result: 49 belonging were available and,
among them, 27 were girls (55.1%). Among all those attended, the average age was 7.1 + 2.6
years. There was agreement in the analysis of the two instruments used, DVSS and VAS, in
34 patients (69.4%), with a moderate Kappa of 0.43. The VAS applied by the two teams
presented a moderate agreement by intraclass and Bland-Altman test. Conclusion: In the
present study, it is possible to identify a moderate agreement between the DVSS and VAS
instruments. Therefore, it is necessarily necessary that both can be important and, possibly,
complementary. There was an agreement in the VAS applied by different evaluators.

Keywords: Overactive bladder. Electrical nerve stimulation. Child. Teenager.
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1 INTRODUCAO

A bexiga hiperativa (BH) é uma das disfun¢des do trato urinario inferior (DTUI) relacionadas
ao enchimento vesical. Segundo a International Children Continence Society (ICCS), essa
disfungdo é definida como urgéncia miccional associada ou ndo a urge-incontinéncia,
geralmente acompanhada do aumento da frequéncia miccional, manobras para contencdo de

urina e noctria, na auséncia de infeccéo do trato urinario (ITU) e alteracdes neurolégicas.

O diagnostico da BH é importante devido a diversos fatores. Estima-se que, de 5 % a 12% das
criancas de 5 a 10 anos apresentem algum sintoma urinario.” A BH também est4 associada a
constipacdo intestinal e a alteracBes psicolégicas como ansiedade, baixa autoestima,
agressividade e isolamento social. ®® Além disso, é uma relevante causa de ITU, refluxo
vesicoureteral e cicatrizes renais e que, se ndo tratada, pode perdurar, chegando a idade
adulta.” Criancas com BH sdo comumente tratadas por eletroneuroestimulagdo parassacral,
com resultados positivos em torno de 60%. ©

A avaliacdo da melhora dos sintomas urinarios pode ser avaliada por instrumentos como o
diario miccional, pelo Dysfunctional Voiding Symptom Score (DVSS) ou pela Escala Visual
Analdgica (EVA). O diério miccional € um instrumento que proporciona uma Visdo mais
detalhada e objetiva dos habitos miccionais, entretanto, quando preenchido por poucos dias,
pode ndo coletar informacdes e queixas menos frequentes, sendo possivel a ocorréncia de
preenchimento inadequado. Por sua vez, o DVSS, além de ser um escore validado, permite a
avaliacdo de diferentes sintomas individualmente. ) Por outro lado, escores como o DVSS,
que categorizam intensidade de sintomas, podem ser de dificil compreensdo, além de
necessitar um maior tempo de preenchimento, além de apresentar pregustas relacionadas a
constipacdo podendo atrapalhar a analise dos sintomas urinarios. A EVA, € rapida e facil de
ser aplicada e compreendida, porém a percepcdo de totalidade pode nédo refletir a melhora
especifica de determinado sintoma, além de existir a possibilidade de o paciente subestimar
ou superestimar sua pontuacdo. ©

Apesar dos métodos acima descritos serem conhecidos e amplamente utilizados, até o
momento ndo foram encontrados estudos que comparem melhora depois da
eletroneuroestimulacdo utilizando mais de um método avaliativo para determinacdo do mais
indicado. A ndo padronizagdo do método avaliativo pds-tratamento resulta na aplicacdo de

mais de um questionario com perguntas semelhantes, sem necessidade, prolongando o
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atendimento do paciente e, provavelmente, aumentando o risco de respostas contraditorias e
incertas. Além disso, a utilizacdo de diferentes métodos pode fazer com que a comparagédo

entre os estudos seja prejudicada.
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2 OBJETIVOS

2.1 Objetivo primario

Analisar a concordancia entre os instrumentos usados Escala Visual Analogica e
Dysfunctional Voiding Symptom Score, para avaliacdo da melhora dos sintomas urinarios pos-

tratamento de eletroneuroestimulagéo em criancas e adolescentes com BH.

2.2 Objetivo secundario

Avaliar a concordancia interavaliador da Escala Visual Analdgica aplicada pelas equipes de
fisioterapia e de medicina, pds-tratamento de eletroneuroestimulagdo em criancas e

adolescente com BH.



15

3 HIPOTESE

3.1 Nula - A EVA e o DVSS sdo metodos concordantes para avaliar a resposta pos
estroneuroestimulacdo no tratamento de criancas e adolescentes com bexiga hiperativa, bem

como existe uma concordancia entre a aplicacdo da EVA por diferentes profissionais.

3.2 Alternativa - A EVA e 0 DVSS ndo sdo métodos concordantes para avaliar a resposta pds
estroneuroestimulagéo no tratamento de criancas e adolescentes com bexiga hiperativa, bem

como ndo existe uma concordancia entre a aplicacao da EVA por diferentes profissionais.
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4 REVISAO DA LITERATURA
4.1 Bexiga hiperativa

A bexiga hiperativa € uma das disfuncdes do trato urinario inferior mais frequentes em
criangas acima de cinco anos. A ICCS define bexiga hiperativa como urgéncia miccional
associada ou ndo a urge-incontinéncia, geralmente acompanhada do aumento da frequéncia
miccional, manobras de contencdo da urina e noctaria, na auséncia de infeccdo do trato
urinario e das condices neuroldgicas. A urgéncia miccional é definida como necessidade
inesperada e imediata de urinar. A urge-incontinéncia € representada pela urgéncia miccional
associada a perda urinaria, e a nocturia é definida como o despertar da crian¢a durante o sono

para urinar.

As manobras de contencdo sdo estratégias realizadas pelas criancas, consciente ou
inconscientemente, para adiamento da miccdo ao apresentar uma urgéncia miccional. Essa
manobra pode ser realizada de diferentes formas: cruzando as pernas, ficando na ponta dos
pés, agachando-se ou empurrando a genitalia gerando compressdo no assoalho pélvico. Tais
condutas tendem a inibir e cessar o reflexo da mic¢do. Em meninas, durante a manobra, a
urina pode chegar ao meato uretral externo fechado pela contragdo do esfincter uretral
externo, retornando para a bexiga, podendo levar consigo bactérias. Por conseguinte,
infeccBes urinarias podem ser geradas pela postergacdo miccional, além de refluxo

vesicoureteral e cicatrizes renais. &2

O diagnostico na BH é clinico por meio das queixas urinarias, entretanto, a solicitacdo de
exames complementares pode auxiliar, afastando outras condi¢cGes associadas. A
urofluxometria avalia o esvaziamento vesical através do volume e tempo, sendo caracteristico
do paciente com BH o fluxo em sino ou em torre. ) A ultrassonografia de vias urinarias pode
apresentar um espessamento da parede vesical devido a hiperatividade detrusora. O residuo
pos-miccional geralmente inexiste ou é pequeno nos casos de BH. %

4.2 Metodos de avaliacdo BH

A avaliacdo pré e pos-tratamento da BH pode ser realizada de diferentes formas, a depender

do objetivo do trabalho. Comumente os métodos mais utilizados sdo exames como USG e
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Urofluxometria, EVA, DVSS e as perguntas Unicas e dicotbmicas, relacionadas as queixas
urinarias como urgéncia, urge-incontinéncia e incontinéncia. Muitos desses meétodos sdo
aplicados simultaneamente num mesmo paciente.

4.2.1 Escala Visual Analogica (EVA)

A Escala Visual Analdgica foi descrita pela primeira vez em 1921. Inicialmente criada para
avaliacdo da dor foi, ao longo do tempo, ampliada para avaliar outros sintomas, bem como a
melhora pés-tratamento.® Em 1960, a EVA passou a ser utilizada pela psicologia para medir
distarbios de humor.? O método original para avaliagdo da dor consiste em uma placa com
duas superficies distintas. A anterior (A) fica voltada para o paciente contendo apenas uma
linha horizontal com 10 cm, em que uma extremidade representa a auséncia da dor e a outra
caracteriza a presenca da dor. J& a superficie (B) posterior fica voltada para o profissional,
com pontuacédo crescente de zero (dor leve) a dez (dor intensa), ou seja, 0 paciente determina
o seu grau da dor sem a influéncia da numeragao. (Figura 1). ©*?

Figura 1 - Viséo anterior e posterior da EVA

AT T

(A)Vista anterior voltada para o paciente (B) Vista posterior — voltada para o
profissional

Fonte: http://www.merithus.com.br/eva

Posteriormente, essa forma de avaliacdo foi adaptada com uma linha horizontal de 10 cm e 10
tracos verticais representando a pontuacdo de zero a dez, e a utilizagdo de faces também
passou a ser uma das variagOes (Figuras 2 e 3). Diversas estratégias podem ser utilizadas
nesse processo de avaliagdo, bem como durante todos os atendimentos para observar uma
evolugdo processual ou no fim do tratamento para quantificar a melhora depois do tratamento
realizado. O método atualmente é visto como reprodutivel, seguro, simples e de rapida

aplicacdo. ©
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Figura 2 - Escala Visual Analdgica com escala de cor e numeracao

B SRR

Fonte:http://revista.hupe.uerj.br/?handler=artigo&id=426

Figura 3 - Escala Visual Analdgica de faces

Fonte: https://www.joinville.sc.gov.br/wp-content/uploads/2017/05/Exame- Escala-Visual-Analdgica-EVA.pdf

4.2.2 Dysfunctional Voiding Symptom Score (DVSS)

O Dysfunctional Voiding Symptom Score é um escore que avalia a gravidade da DTUI de
acordo com a frequéncia de sintomas. E amplamente utilizado e, de acordo com ICCS,
destaca-se por ter sido testado em diferentes culturas.® Possuindo validagdo para o portugués,
contém perguntas relacionadas as queixas urinarias, defecatorias e uma direcionada ao
aspecto psicologico. Trata-se de uma escala tipo Likert que mede a frequéncia dos sintomas.
Cada pergunta apresenta cinco opgdes de resposta: 0- nunca ou quase nunca; 1- menos da
metade do tempo; 2- metade do tempo; 3- quase todo o tempo e NA- ndo foi possivel
responder. Sua analise comparativa pré e pos-tratamento pode ser um indicador da resposta

clinica a intervencdo aplicada. **

O DVSS tem como caracteristica a discriminacdo de cada sintoma, abrangendo diferentes e
importantes aspectos envolvidos na DTUI. Entretanto, cada uma das dez perguntas apresenta
cinco opgdes de respostas podendo ser um questionario de dificil aplicacdo e interpretacao.
Assim a pontuacdo total do escore pode ter pouco valor clinico para compressdo da real

demanda do paciente e determinagéo do tratamento. ™
4.2.3 Escala Likert

A escala Likert foi criada em 1932 pelo professor, socidlogo e psicélogo estadunidense Rensis
Likert. ™ Suas pesquisas eram voltadas ao comportamento humano em ambientes industriais,
analisando seus sistemas de lideranca e gestdo na relagédo diretoria e subordinados. Trata-se de

uma escala habitualmente utilizada para avaliar a opini&o, por meio do nivel de discordancia
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ou concordancia de uma determinada afirmacéo. A escala contém cinco niveis de resposta: 1-
discorda totalmente; 2- discorda parcialmente; 3- indiferente; 4- concorda parcialmente e 5-
concorda totalmente. A escala pode ser aplicada de diferentes formas, inclusive, por uma linha
horizontal remetendo a escala visual analdgica. A Likert € muito utilizada e adaptada para
diferentes areas e objetivos, porém, a depender do nimero de perguntas, pode-se tornar uma

escala de aplicacdo longa. ™

4.2.4 Queixa miccional

Sendo clinico o diagnostico de BH, por meio das queixas miccionais, esse € um instrumento
de relevancia. A avaliacdo da queixa miccional é feita, em geral, pelo questionario estruturado
e € amplamente utilizada por alguns autores. Sdo perguntas como: sintomas e frequéncia de
urgéncia, urge-incontinéncia, incontinéncia, manobra de contengdo, entre outros. S&o
importantes, pois traduzem informagdes e queixas subjetivas em questfes objetivas,
auxiliando no monitoramento da disfuncdo ao longo do tratamento e da reavaliacdo.
Entretanto, por ndo se tratar de um instrumento validado, dificulta a reprodutibilidade em

pesquisas. )
4.2 .5 Diario miccional

O diario miccional é uma ferramenta muito utilizada, ndo invasiva, simples e objetiva para
avaliacdo da funcéo da bexiga por meio da documentacdo domiciliar. Sua aplicagdo pode ser
realizada antes ou depois do tratamento. Atualmente, a ICCS recomenda a utilizagdo do diario
de 48 horas, ndo necessariamente registrado em dois dias consecutivos. E realizada a
mensuracdo do volume urinado (ml), o horario das mic¢des e se ha presenca de urgéncia ou
incontinéncia. A ingesta hidrica também € contabilizada por volume, tipo de liquido e pelo
horario. De acordo com os dados preenchidos, sdo calculados o volume urinado méximo,
médio, a frequéncia urinada média e o ndmero de perdas urinarias. O diario possui a
desvantagem de um possivel preenchimento inadequado, podendo ndo representar o habito
miccional do paciente, interferindo, assim, no diagndstico ou no resultado terapéutico por
imprecisdo na coleta das informacdes. Em alguns casos, criangas que possuem episodios
menos frequentes de urgéncia ou incontinéncia, podem ndo ser capitados em um diario de

dois dias. ¥
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Entretanto, a aplicacdo de mais de um método para avaliar a melhora dos sintomas de BH
depois do tratamento pode ser repetitivo, cansativo, prolongado, assim como pode aumentar o
risco de viés. No nosso conhecimento até 0 momento, ndo ha trabalhos que comparem o0s

métodos avaliativos e estabelecam quais seriam os mais indicados depois do tratamento.

4.3 Tratamento da bexiga hiperativa

Os tratamentos mais utilizados em criangas com bexiga hiperativa sdo: uroterapia,
medicamentoso e eletroneuroestimulagdo.A uroterapia é considerada a primeira linha de
tratamento da BH, na qual séo realizadas orientagcbes comportamentais para pacientes e
familiares sobre a disfuncdo.’ Segundo a ICCS, a uroterapia abrange informages e
desmistificacGes a respeito da DTUI, com explicacdes do funcionamento normal da bexiga e
sobre a disfuncdo que o paciente esta apresentando.! Essa informacéo inclui instrucdes sobre
a resolucdo da disfuncdo por meio da modificacdo do comportamento, como habitos
miccionais regulares, postura de mic¢do adequada; evitar manobra de contencéo e ter habito
intestinal regular; orientacdes no estilo de vida como ingestdo hidrica equilibrada, evitar
substancias irritativas como a cafeina e padrdo regular de esvaziamento da bexiga e do
intestino; utilizacdo de recursos para acompanhamento dos sintomas e habitos miccionais
como o uso do diério miccional, apoio e incentivo de forma regular com o responsavel. Cerca
de 40% a 50% das criancas tratadas apenas com uroterapia apresentaram uma melhora nos
sintomas de urgéncia e frequéncia miccional. Porém, apesar de a uroterapia ser usada como
tratamento de primeira linha, muitos pacientes necessitam de tratamentos adicionais e

especificos, podendo ser indicados medicamentos ou a eletroneuroestimulacéo.

Os anticolinérgicos sdo o tratamento medicamentoso mais utilizado para a BH. Essa droga
age nos receptores muscarinicos, reduzindo o estimulo aferente da parede vesical e inibindo
as contracdes involuntarias e a urgéncia sensorial. Entretanto, algumas das desvantagens de
seu uso sdo: necessidade de administracdo prolongada, baixa adesdo e efeitos colaterais

indesejaveis como constipacédo, boca e olhos secos em cerca de 50% dos pacientes. (16)

A eletroneuroestimulacdo é uma técnica minimamente invasiva utilizada no tratamento dos
distarbios urinarios e, especialmente, nos casos refratarios a uroterapia. Sugere-se que 0
mecanismo de neuromodulacdo, pela eletroestimulacdo, permite um recondicionamento

fisiolégico neuronal em longo prazo por meio da neuroplasticidade.*” A aplicacdo mais
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utilizada € pela via transcutanea, por meio de eletrodos de superficie, na regido entre S2-S4.
®  Estudos randomizados tém demonstrado que a taxa de sucesso com a
eletroneuroestimulacéo transcutanea parassacral é em torno de 60%.® Um ensaio clinico
randomizado demonstrou que a eletroneuroestimulagdo transcutanea parassacral é tdo eficaz
quando a oxibutinina para o tratamento da BH. Neste estudo, a medicacdo foi eficaz na
reducdo da frequéncia miccional com resolucdo de 20%, porém a eletroneuroestimulacdo
transcutanea parassacral apresentou auséncia de efeitos colaterais e melhora da constipacéo,

com resolugdo dos sintomas em 46% dos casos. ‘®
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5 METODOS
5.1 Desenho do estudo

Trata-se de um estudo de corte transversal analitico, descritivo, com dados coletados no
periodo de outubro de 2018 a novembro de 2019, no Centro de Distdrbios Miccionais na
Infancia (CEDIMI), localizado no Centro Medico Bahiana Saude, na Escola Bahiana de
Medicina e Saude Publica (EBMSP), em Brotas, Salvador; Bahia.

5.2 Populacéo e critérios de inclusdo e exclusdo

Foram incluidos criancas e adolescentes na faixa etaria de 4 a 17 anos, com diagndstico de
BH que haviam realizado urofluxometria e ultrassonografia, preenchido o questionario
estruturado, o DVSS, a EVA, um diario miccional de dois dias e que realizaram o tratamento
completo da eletroneuroestimulacdo. No diario miccional, foram considerados elegiveis
aqueles com um ndmero minimo de quatro mic¢des por dia. Na urofluxometria, foram
considerados os pacientes que urinaram mais do que 50 ml e que apresentavam fluxo com
curva em sino ou torre. Na ultrassonografia, o residuo p6s-miccional deveria ser menor que
10% da capacidade vesical esperada para a idade da crianga, sendo ela igual a: (idade +1) x
30ml. DU Foram excluidos os pacientes com alteracdes anatdmicas e neuroldgicas

relacionadas ao trato urinario inferior. A amostra foi de conveniéncia.

5.3 Coleta de dados

5.3.1 Método de avaliacdo pré-tratamento

Durante a primeira consulta, foi preenchido um questionario estruturado, elaborado pelo
servico, contendo perguntas a respeito dos dados sociodemograficos e dos sintomas urinarios.
Esse instrumento, ndo validado, é composto por perguntas dicotdmicas (sim ou ndo) (Anexo
1).

O Dysfunctional Voiding Symptom Score, validado para a lingua portuguesa, aplicado pela
equipe médica, foi utilizado para identificar sintomas e quantificar a intensidade da DTUI.
Esse escore & composto por sete perguntas relacionadas as queixas urinarias, duas para as

questdes defecatorias e uma referente a fatores extrinsecos, como estresse emocional. Cada
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pergunta possui uma pontuacao de 0 a 3. A alteracdo do trato urinario é considerada quando a
pontuacdo final encontra-se acima de seis para meninas e acima de nove para meninos, ou

seja, quanto maior a pontuac&o mais severa serd a DTUI “® (Anexo 2).

Toda a avaliacdo foi conduzida na presenca dos responsaveis, em um ambiente privativo e
climatizado. Foram avaliadas as regifes lombo sacra, abdominal, coordenacdo perineal e
reflexos (anal, bulbocavernoso, cremastérico). O exame fisico foi realizado para descartar
qualquer alteracdo anatémica, neuroldgica ou, até mesmo, uma incoordenacdo do assoalho
pélvico. As perguntas foram direcionadas aos pacientes, porém, em caso de duvidas, a
resposta dos responsaveis era levada em consideracéo.

5.3.2 Tratamento

Depois da confirmacdo do diagndstico e dos esclarecimentos sobre a BH, os pacientes foram
encaminhados para a fisioterapia, sendo realizada as devidas explicagdes sobre o tratamento e
a uroterapia. A uroterapia consistiu em orientagdes sobre mudangas de comportamento como:
ndo postergar a miccdo por mais de trés horas, ingerir quantidade satisfatoria de liquidos
durante o dia, evitar liquidos e alimentos potencialmente irritantes para a bexiga como cha
preto, alimentos condimentados, refrigerantes, frutas e sucos citricos, café e chocolate preto.
Recomendou-se aos pacientes ndo reterem urina ou realizarem manobras de contencdo. Em
sequida, foi iniciada a eletroneuroestimulacdo, sendo ela realizada por Transcutaneous

Electrical Nerve Stimulation (TENS) ou Percutaneous Electrical Nerve Stimulation (PENS).

Os atendimentos ocorreram em uma sala climatizada, com dois pacientes por vez. Todas as
criancas realizaram um total de 20 sessdes de eletroneuroestimulacdo. A cada sessdo, 0s pais
foram questionados sobre episodios de urgéncia e a porcentagem de melhora diurna por meio
da EVA (Anexo 3). O aparelho utilizado para a eletroneuroestimulag¢éo foi o0 modelo Dualpex
961® (Piracicaba, Brasil), da marca Quark Medical. Todos os atendimentos foram conduzidos

por uma fisioterapeuta experiente.

As sessdes de TENS foram realizadas trés vezes por semana. As criangas eram posicionadas
em sedestacdo ou decubito ventral conforme a sua preferéncia. Dois autoadesivos (5x5 cm)

foram colocados paralelamente na regido entre S2 — S4. Os pardmetros utilizados foram:
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largura de pulso 700 ps (milissegundos), frequéncia de 10 Hz e intensidade, em mA

(miliamperes) de acordo com o tolerado pelo paciente, sem atingir o ponto motor. ¢

A eletroneuroestimulacdo com PENS foi realizada durante 20 sessées com duracdo de 2 min,
uma vez na semana, em sedestacdo ou em decubito ventral. A regido sacral (S3 e S4) era
limpa com alcool 70% e, em seguida, efetuada a marcacdo dos pontos. Foi utilizado uma
agulha de acupuntura em cada lado, de 0,25 x 0,15 mm ou 0,25x30 mm, a depender da
estrutura corporal da crianca. A regido mais distal da agulha era acoplada a um eletrodo tipo
jacaré. Os pardmetros utilizados foram: largura de pulso 250 s, frequéncia de 10 Hz, em mA,

de acordo com o tolerado pelo paciente, sem atingir o ponto motor. ¢
5.3.3 Avaliagdo pos-tratamento

A EVA foi aplicada no fim da Gltima sessdo por uma fisioterapeuta experiente e, em seguida,
na reavaliacdo pela equipe médica com um intervalo maximo de 15 dias. Esse método é
composto por uma linha horizontal de 10 cm, com linhas verticais marcando uma pontuacéo
de zero (sem melhora) e 10 (resolucdo completa dos sintomas) (Anexo 3). Para obtencéo do
resultado da EVA, cada pacientes com 0 seu respectivo responsavel, realizaram uma
marcacdo na linha horizontal que representasse a melhora dos sintomas miccionais diurnos.
Dessa forma, o paciente e seu responsavel responderam duas vezes a mesma escala, aplicada
por profissionais diferentes (EVA avaliado pela fisioterapia e EVA avaliado pela medicina).
Para melhor interpretacdo clinica do método, as notas obtidas em numeros absolutos foram
transformadas em porcentagem. Sendo considerado sucesso do tratamento os valores >90%.
Apesar de a ICCS considerar como resposta parcial 50 a 99% e resposta completa 100%,

consideramos, para efeito de maior poder estatistico na analise, sucesso a resposta > 90%.

O Dysfunctional Voiding Symptom Score foi aplicado no pré e pos-tratamento somente pela
equipe médica. Para a andlise estatistica dos sintomas miccionais, foram retiradas as
perguntas relacionadas as queixas defecatdrias (quesitos 3° e 4°) e ao estresse (quesito 10°).
Foi considerado sucesso, por meio do DVSS poés-tratamento, quando a pontuacdo obtida era

igual a zero, ou seja, quando o paciente deixava de ter a disfuncéo.

Os métodos avaliativos do tratamento foram inter-relacionados por meio da concordancia

entre 0 DVSS, aplicado pela equipe médica, e a EVA, aplicada pelas equipes de fisioterapia e
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de medicina. Avaliou-se também a concordancia entre a EVA aplicada pela fisioterapia e pela

medicina.

5.4 Aspectos éticos

O trabalho foi aprovado pelo Comité de Etica em Pesquisa pela Escola Bahiana de Medicina e
Saude Publica com o CAAE: n° 93368418.2.0000.5544. Todas as criangas maiores de seis
anos assinaram o Termo de Assentimento Livre e Esclarecido (TALE), assim como 0s pais ou
responsaveis legais o Termo de Consentimento Livre e Esclarecido (TCLE). E importante
salientar que néo foi realizado ou solicitado nenhum exame clinico complementar ou qualquer

tipo de tratamento diferente do que aqueles ja realizados no nosso centro.

5.5 Aspectos estatisticos

A anélise estatistica foi realizada pelo Sofware Statistical Package for the Social Sciences
(SPSS), versdo 14.0 para Windows. As variaveis continuas com distribuicdo normal foram
expressas em média e desvio padrdo (+ DP) e, aquelas com distribuicdo assimétrica, em
mediana e intervalo interquartil (11Q). Na avaliacdo do DVSS antes e depois do tratamento,
foi utilizado o teste Wilcoxon. Para a analise de concordéncia entre os métodos (EVA e
DVSYS), foi utilizado o teste Kappa sendo: < 0 sem concordancia; 0,00-0,20 fraco; 0,21-0,40
razoavel; 0,41-0,60 moderado; 0,61-0,80 consideravel; 0,81-1 excelente. O teste Wilcoxon foi
utilizado para avaliar a pontuacdo obtida por diferentes profissionais, Para a andlise da
concordéncia interavaliador, do EVA, aplicado pela equipe de fisioterapia e de medicina, foi
utilizado o Coeficiente de Correlacdo Intraclasse (confiabilidade: <0,5 fraca; 0,5-0,75
modersa; 0,75-0,9 boa; 0.90 excelente). Para as mesmas variaveis foi utilizado o Bland-
Altman na avaliacdo da magnitude das diferencas. Considerou-se o valor de P < 0,05 como

significante.
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6 RESULTADOS

Foram avaliados 49 pacientes, com idade média de 7,1 + 2,6 anos, sendo 27 (55,1%) do sexo
feminino. Todos os participantes apresentavam urgéncia miccional, 25 (52%) constipagéo; 40

(83%) urge-incontinéncia; 30 (62%) polaciuria e 37 (82%) realizavam manobra de contencao.
No DVSS, observou-se que, depois do tratamento com eletroneuroestimulagdo, houve uma
queda significativa na pontuacdo do DVSS urinario (Pré: mediana 9, 11Q 5,5-11 X e Pdés:

mediana 2, 11Q 0-5,5, p < 0,001), conforme demonstrado no Grafico 1.

Graéfico 1 - Comparacéo entre pontuacdo do DVSS pré e pds eletroneuroestimulagéo
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A Tabela 1 demonstra, em numero absoluto e em percentual, 0 que se considerou sucesso
depois do tratamento, variando de 37% a 63 %, de acordo com 0 DVSS=0e EVA > 90.

Tabela 1 - Taxa de sucesso avaliada por meio do DVSS e da EVA da equipe de fisioterapia e
de medicina

Critério n (%)
DVSS =0 18 (37)
EVA fisio > 90 31 (63)

n = namero; DVSS= Dysfunctional Voiding Symptom Score; EVA= Escala visual analégica; fisio = fisioterapia;
med= medicina.

Na comparagdo entre o DVSS e a EVA depois do tratamento, observou-se que, dos 18
participantes que apresentaram o DVSS igual a zero, 17 (94,4%) deles também obtiveram
melhora pelo EVA (> 90). Em contrapartida, de 31 pacientes com EVA > 90 %, 14 (45,2%)
tiveram DVSS maior do que zero (Tabela 2).

Tabela 2 - Concordancia entre taxa de melhora dos sintomas urinarios obtidos pela avaliacdo
da EVA e do DVSS (P=0,001)

DVSS =0 (N=18) DVSS > 0 (N=31)
EVA fisio (> 90%) (N=31) | 17 (94,4%) 14(45,2%)
EVA fisio (< 90%) (N=18) | 1 (5,6%) 17(54,8%)

DVSS= Dysfunctional Voiding Symptom Score; EVA= Escala visual analdgica; fisio = fisioterapia.

Na andlise do grau de concordancia entre DVSS e EVA aplicados pela equipe da fisioterapia,

foi observada uma concordancia moderada em 34 (69,4%) pacientes (Kappa= 0,43).

No gréafico 2 ¢ possivel observar a semelhanga entre as pontuacdes da EVA obtidas pela
avaliacdo da fisioterapia (mediana 90, 11Q 77 — 100) e medicina (mediana 90, 11Q 70 — 100), p
=0,22.



Graéfico 2 - Pontuacdo da EVA aplicada pela fisioterapia e medicina.
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Por meio da analise correlacdo intraclasse, a concordancia entre o EVA, aplicado pele equipe

de fisioterapia e de medicina, foi moderada (Kappa=0,54) com um intervalo de confiabilidade

de 95% de 0,31- 0,71.

Na analise da magnitude das diferencas da EVA, coletada pela equipe de fisioterapia e de

medicina, por meio da concordancia do Bland-Altman, o Grafico 3 demonstra boa

concordancia entre a pontuacdo de ambos, com um erro médio de 5%.

Graéfico 3 - Bland Altman: Concordancia entre EVA obtida pela equipe de fisioterapia e de
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7 DISCUSSAO

No presente estudo, foi observada uma concordancia moderada entre o instrumento EVA e 0
DVSS para avaliagdo da melhora depois do tratamento com eletroneuroestimulagdo em
criancas com bexiga hiperativa, porém, ndo se pode afirmar qual dos dois € o mais
apropriado. Ndo foram encontrados estudos que comparem o EVA e DVSS. Na analise
interavaliadores, a EVA, aplicada pela equipe de fisioterapia e de medicina, apresentou uma
semelhanca entre as pontuacdes, ou seja, a resposta dos pacientes sobre a melhora depois do

tratamento néo diferiu em relacédo ao avaliador.

Na literatura, muitos trabalhos utilizam mais de um método para avaliagdo do paciente com
bexiga hiperativa como a urofluxometria, diario miccional, DVSS, EVA ou questionamento
objetivo da presenca e frequéncia dos sintomas. Atualmente, a ICCS ndo recomenda ou
padroniza quais instrumentos deveriam ser utilizados para avaliar a melhora depois do
tratamento, deixando, assim, a critério do pesquisador. As Unicas recomendacfes sugeridas
sdo: realizacdo de trabalho com padrdo uniforme, permitindo que estudos e opcles de
tratamento possam ser comparados e avaliacdo de resposta ao tratamento baseada na reducgéo
dos sintomas de acordo com porcentagens padronizadas (abaixo de 50%, sem resposta; de 50

a 99%, resposta parcial e 100%, resposta completa.®

Diversos autores utilizam perguntas dicotdmicas para avaliagdo da melhora dos sintomas
urinarios, como presenca ou auséncia de urgéncia e urge-incontinéncia.!*?® A ICCS
reconhece como principio basico no diagndstico e tratamento de criancas com BH a avaliacdo
dos sintomas por meio de uma pergunta simples e objetiva, o que reduziria a chance de viés.®
E necesséario a investigacdo de outros sintomas, pois, apesar da urgéncia e urge-incontinéncia
serem as queixas mais prevalentes na BH, muitos pacientes podem apresentar outros sintomas
associados. Dessa forma, ndo podemos avaliar a melhora apenas por um sintoma isolado, mas

sim por um conjunto deles.

O Dysfunctional Voiding Symptom Score é um dos métodos de avaliacdo dos sintomas
miccionais, defecatérios e emocionais recomendados pela ICCS por ter sido testado em
diferentes culturas. No entanto, na literatura, observamos que o DVSS é amplamente utilizado
para avaliacdo dos pacientes, porém nao é o mais usado para avaliar a melhora dos sintomas

urinarios depois do tratamento de eletroneuroestimulagdo.®?? Apesar de ser um questionario



30

completo que envolve aspectos ndo s6 urinarios, sua aplicacdo pode ser mais demorada em
relacdo as outras, sendo que cada pergunta apresenta cinco opcdes de resposta, semelhantes a

escala Likert.

Laerhoven et al., ao aplicar em criangcas a EVA (simples- apenas com a linha), a EVA
(numérica) e a Likert (cinco opgdes de resposta), observaram uma correlagdo forte entre as
escalas. Os mesmos autores avaliaram a preferéncia desses participantes em responderem a
diferentes tipos de questionarios, sendo observada uma predilecdo pelos instrumentos na
seguinte ordem: escala tipo Likert; EVA (numérica) e, por ultimo, a EVA (simples)
independentemente da idade.®® Por outro lado, os autores ndo referem qualquer anélise de
concordancia entre os instrumentos, entretanto, foi observado que criangas imigrantes
acharam mais facil responder a EVA (simples). ® Pela similaridade entre o grau de
escolaridade, baixo vocabulario e a capacidade de interpretacdo das criangas imigrantes,
podemos inferir uma semelhanga com os participantes do presente estudo. Dessa maneira, a
escolha de determinado instrumento deve levar em consideracdo a preferéncia e facilidade da

crianca, assim como seu nivel de compreensao em responder as perguntas.

Barroso et al., em sua revisdo sobre eletroneuroestimulagdo no tratamento de bexiga
hiperativa, observaram que muitos trabalhos avaliavam a resposta clinica por meio da
categorizacdo da melhora, parcial ou completa. Apesar de ser um dado importante, esse tipo
de questionamento é muito subjetivo, podendo nio traduzir a real situagdo do paciente.®? Da
mesma forma, Voutilainen et al., ao avaliar a satisfacdo de adultos atendidos em ambiente
hospitalar, utilizando a Escala Visual Analdgica (0-10) e a escala Linkert (muito insatisfeito,
insatisfeito, neutro, satisfeito e muito satisfeito), afirmam que a EVA possui menor
vulnerabilidade ao viés de fatores confundidores, uma vez que o tempo para O Seu

preenchimento é menor, evitando o efeito teto em comparacéo com a escala Likert. ?

O termo efeito teto é utilizado para descrever respostas com uma tendéncia a pontuacoes
extremas. Essa situacdo pode ser observada na escala Linkert por apresentar mais perguntas
positivas, induzindo o participante a determinadas respostas. *? Laerhoven et al., observaram
que, na EVA, as criancas apresentam um padrdo de respostas & estrema esquerda, que indica
respostas positivas, entretanto, na escala Likert, as respostas sio mais centrais.®® Marsh W.
observou que criangas menores ou com piores habitos de leitura expressam dificuldade em

responder aos itens negativos.
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Barroso et al., a0 comparar o tratamento da eletroneuroestimulacao transcutanea parassacral
versos tibial posterior em criangas com BH, demonstraram uma melhor resposta a estimulagédo
parassacral com base na perspectiva dos pais (EVA), contudo, essa melhora ndo foi observada
na avaliacdo de melhora pelo DVSS. ¢”) Essa divergéncia entre os métodos pode ter ocorrido
devido a utilizacdo da versdo ndo validada do DVSS ou por terem incluido as perguntas
relacionadas a constipacdo que constam no questionario. Entretanto, ndo se pode descartar

que a discrepancia entre os métodos seja inerente a auséncia de forte correlagéo entre ambos.

A Escala Visual Analdgica era utilizada, inicialmente, apenas como ferramenta na avaliagcdo
da dor e, atualmente, vem sendo difundida e usada para analisar a resposta ao tratamento de
forma global 82122829 Dessa forma, alguns autores também fazem uso dessa escala para
avaliar a melhora dos sintomas urinarios, sendo sua aplicacdo variada e, a depender do
objetivo do estudo, é aplicada no fim do tratamento ou a cada sessdo de tratamento.®%329
Apesar de a escala apresentar caracteristicas basicas, existem diferentes tipos de escala como
as numéricas, ndo numéricas, de faces, em linhas horizontais ou verticais, ndo exigindo, até o

momento, uma recomendacédo padrdo de qual seria a mais apropriada.

Na aplicacdo da escala EVA por diferentes profissionais, foi possivel observar uma
semelhanca na pontuacao entre as escalas obtidas pela equipe de médicos e de fisioterapeutas,
ou seja, 0s pacientes tendem a dar respostas semelhantes para diferentes avaliadores. Rebok et
al., observaram que criancas acima de oito anos de idade apresentam capacidade de relatar
experiéncias e todos os aspectos em relacdo a sua saude, no entanto, criancas de 6 a 7 anos
apresentaram algumas dificuldades em relacdo aos termos utilizados, e apresentaram respostas
extremas.®? Laerhoven et al. concluiram que ndo sdo necessarios questionarios diferentes

para cada idade, pois as criancas compreenderam as questdes, mesmo com suas limitagoes. ¢

Nas pesquisas que avaliam aplicacdo e resposta a questionarios, ndo se pode descartar a
possivel existéncia de um viés do desejo social em que o entrevistado pode distorcer a
informacdo para causar uma impresséo mais favoravel e que seja socialmente mais aceita. %
Os vieses de memoria podem ter influenciado também, de alguma forma, pois, entre a
avaliacdo da fisioterapia e da medicina 39 dos 49 pacientes realizaram a avaliacdo com um
intervalo imediato de uma semana. Por outro lado, o vinculo criado com a fisioterapia durante
as 20 sessOes pode levar os pais e as criangas a superestimar a nota, para ndo gerar, no

profissional, a sensacdo de ineficiéncia do tratamento.
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7.1 LimitacOes

Quanto as limitagdes do presente estudo, salientamos o pequeno nimero de pacientes.
Entretanto, esse é o primeiro estudo a comparar dois instrumentos muito utilizados para
avaliacdo da melhora (EVA e DVSS), trazendo, com isso, a necessidade de novos trabalhos
que confirmem nossas observacOes preliminares. A aplicacdo da EVA foi realizada apenas
depois do tratamento, ndo apresentando uma visdo prévia a respeito das queixas diurnas.
Outro ponto a ser considerado na avaliacdo do interobservador € que o procedimento
obedeceu apenas a uma mesma sequéncia, ou seja, todos os pacientes foram avaliados
primeiro pela equipe de fisioterapia e, em seguida, pela de medicina, podendo ter havido
alguma interferéncia nas respostas, pontuacdes obtidas e algum viés nas respostas dos
pacientes. Ademais, apesar da participacdo ativa da crianca durante o preenchimento dos
questionarios, em casos de respostas divergentes, as perguntas eram redirecionadas aos

responsaveis, podendo néo representar uma total realidade do paciente.

Por se tratar de um dos primeiros estudos comparando dois métodos muito utilizados, sugere-
se como perspectivas futuras a avaliagdo do DVSS aplicado por diferentes profissionais.
Outro aspecto importante que deve ser levado em consideragdo, nos proximos estudos, é 0

nivel de compreensdo das criancas em relagcdo aos instrumentos.
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8 CONCLUSAO

No presente estudo, pdde-se identificar uma concordancia moderada entre os instrumentos
DVSS e EVA. Sendo assim, sugere-se gue ambos possam ser importantes e, possivelmente,
complementares. Houve uma concordancia de moderada a boa na EVA aplicada pelas equipes

de fisioterapeutas e de médicos, demonstrando que a utilizacdo, desse método, é reprodutivel.
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APENDICES

Apéndice A — Termo de Consentimento Livre e Esclarecido

Termo de Consentimento Livre e Esclarecido para os pais ou
responsaveis

O(A) senhor(a) e seu filho (a) estdo sendo convidados para participar da pesquisa
“ASSOCIACAO ENTRE UROFLUXOMETRIA E BEXIGA HIPERATIVA.”?

Por favor, leia este documento com bastante atencdo antes de assinad-lo. Este termo de
consentimento encontra-se impresso em duas vias de igual teor, sendo que uma coépia sera
arquivada pelo pesquisador responsavel e a outra ficard com vocé. Além disso, todas as folhas
deverdo ser rubricadas e assinadas no fim, por vocé, assim como pelo pesquisador
responsavel.

Essa pesquisa tem como objetivo avaliar a relagdo entre dados do exame de urofluxometria e
os sintomas clinicos de bexiga hiperativa e determinar, assim, um ponto de corte para
tratamento fisioterapéutico, ou seja, verificar qual a relacdo do tempo e da quantidade de xixi
com as queixas que ele tem.

O(A) seu(sua) filho(a) foi escolhido(a) a participar do estudo porgue é uma crianca com idade
de 5a 17 anos e que perde Xixi as vezes no caminho do banheiro ou tem que ir correndo para
fazer xixi.

Na primeira consulta, ele(a) respondera a um questionario com perguntas sobre como ele(a)
faz xixi (ex: se tem que ir correndo para o banheiro fazer xixi, se peder xixi na calcinha/cueca,
se faz xixi na cama enquanto dorme etc.) e cocd (ex: faz forca para o coco sair, se sente dor,
com que frequéncia faz cocd etc.). Ele(a) também serd submetido(a) a um exame fisico, que
consta de olhar e tocar a barriga da crianca, olhar as partes intimas, avaliar se ele contrai 0
anus quando o médico pede para ele apertar o bumbum. O meédico também vai olhar as costas
do(a) seu(sua) filho(a) para ver se tem algum tufo de cabelo ou outra alteracdo, tipo manchas
ou carocos. Se seu(sua) filho(a) apresentar qualquer alteracdo nos exames, sera
encaminhado(a) para um médico que cuida desses problemas.

O seu(sua) filho(a) s6 podera participar do estudo se realizar todos os exames estabelecidos
no protocolo de atendimento. Esses exames séo solicitados independentemente do(a) seu(sua)
filho(a)participar da pesquisa e séo utilizados para avaliar o problema do xixi. Esses exames
sdo: sumario de urina e urocultura (exames de laboratdrio para ver se tem bactéria no xixi);
urofluxometria (exame em que ele(a) vai faz xixi num vaso sanitario e vamos medir a
quantidade e forca do jato do xixi) e ultrassonografia (exame feito com a bexiga cheia para
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enxergar como ela esta por dentro). Para fazer parte do estudo seu(sua) filho(a) ndo pode
apresentar alteracGes neurologicas ou anatémicas no intestino, bexiga e rim, isto é, nos 6rgaos
responsaveis pelo xixi e coco.

O principal risco que pode vir a ocorrer nesse estudo é o desconforto ou a vergonha do
seu(sua) filho(a) durante as perguntas ou, até mesmo, durante o exame de urofluxometria.
Para minimizar esses constrangimentos, as perguntas seréo realizadas em uma sala privativa,
onde a equipe de psicologia estara a disposicdo, de forma treinada e capacitada para lhe
oferecer apoio e acolhimento durante as consultas, caso necessario.

Antes de iniciar o exame de urofluxometria, serdo coletadas informacgdes como os dados
sociodemogréficos, altura, peso, circunferéncia abdominal e frequéncia cardiaca (para saber o
quanto o coracdo bate por minuto) durante cinco minutos por meio de um frequencimetro
(polar), uma faixa elastica no peitoral. O profissional ira orientar o(a) seu(sua) filho(a) sobre
como fazer Xixi no vaso sanitario e, em seguida, ird se retirar da sada, deixando apenas 0
responsavel acompanhando, para evitar constrangimento ou alteracdo no exame. Ao término
do exame, o profissional ird retornar a sala quando solicitado e, pela ultima vez, vai aferir a
frequéncia cardiaca por cinco minutos.

A vantagem deste estudo é que ele vai ajuda-lo a saber se o(a) seu(sua) filho(a) tem muita ou
pouca vontade de ir correndo para fazer xixi, assim como se realmente o melhor tratamento
para ela seré a fisioterapia.

O(A) senhor(a) tem 0 nosso compromisso de que vamos garantir sigilo, confidencialidade e
anonimato, de que todas as informacdes coletadas, que ficardo em posse do pesquisador por
cinco anos, guardados em armarios confidenciais do CEDIMI e, posteriormente, descartados.
Diante de eventuais danos decorrentes ou causados pela pesquisa, devidamente comprovados,
vocé, paciente, poderé ser indenizado. Os resultados desta pesquisa poderdo ser apresentados
em reunides ou publicacbes, contudo, sua identidade ndo seré revelada nessas apresentacdes.
Em caso de dano proveniente da pesquisa, havera ressarcimento ao participante.

Duvidas, reclamacao, sugestdes ou esclarecimentos deverdo ser encaminhados ao pesquisador
responsavel Dr. Ubirajara de Oliveira Barroso Filho — (071) 2108-4670. Email:
ubarroso@uol.com.br; CEDIMI — Endereco: Ambulatorio Docente-Assistencial da Bahiana.
Av. Dom Jodo VI, 275 — Brotas — Salvador — BA. CEP- 40290-000, Salvador — Ba. Site:
urologiapediatrica.com.br/cedimi/. Telefone: (71) 3276-8215. Em caso de dendncia, contactar
o Comité de Etica em Pesquisa, situado na Escola Bahiana de Medicina e Satde Publica —
Fundacdo Bahiana para o Desenvolvimento das Ciéncias. Avenida Dom Jodo VI, n° 275 —
Brotas. CEP: 40.290-000. Salvador — BA. Telefone 71 3276-8225. E-mail:
cep@bahiana.edu.br.
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Assinatura do participante convidado

Impressdo do dedo polegar, caso néo
saiba assinar.

Assinatura do(a) pesquisador(a)

Assinatura da testemunha
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Apéndice B — Termo de Assentimento

Termo de Assentimento para crianca e adolescente

(maiores de 6 anos e menores de 18 anos)

_ Vocé esta sendo convidado(a) como voluntario(a) a participar da pesquisa
“ASSOCIACAO ENTRE UROFLUXOMETRIA E BEXIGA HIPERATIVA.”

Por favor, leia este documento com bastante atencdo antes de assina-lo. Este termo de
consentimento encontra-se impresso em duas vias de igual teor, sendo que uma copia serd
arquivada pelo pesquisador responsavel e a outra sera fornecida a vocé. Além disso, todas as
folhas deverdo ser rubricadas e assinadas no fim, por vocé, assim como pelo pesquisador
responsavel.

Essa pesquisa tem como objetivo avaliar a relagdo entre dados do exame de urofluxometria e
os sintomas clinicos de bexiga hiperativa e determinar, assim, um ponto de corte para
tratamento fisioterapéutico, ou seja, verificar qual a relacdo do tempo e da quantidade de xixi
com as queixas que ele tem.

Vocé ndo precisa participar da pesquisa se ndo quiser, € um direito seu e vocé ndo tera
nenhum problema nem sera prejudicado, assim como esta livre para desistir em qualquer
momento da pesquisa. Vocé ira receber o tratamento ja feito no servigco, com todo o apoio e
suporte de varios profissionais, participando ou ndo da pesquisa.

A entrevista ocorrera em uma sala privada com apenas o profissional e a pessoa responsavel
por vocé. O entrevistador vai fazer perguntas sobre como € feito o xixi e 0 coc6 e se ha algum
outro problema que Ihe incomode (ex: se molha a calcinha/cueca de xixi e/ou coc6, se faz xixi
na cama a noite etc.) e, no fim, ir4 olhar a sua barriga e suas partes intimas, sendo esse
momento importante para descartar outros problemas. Em seguida, serdo solicitados exames
que poderado ser agendados e realizados no nosso centro. Depois dos resultados prontos, vocé
vai retornar a consulta e o médico responsavel ird encaminhar vocé para o melhor tipo de
tratamento.

Os exames solicitados sdo: sumario de urina e urocultura (exames de laboratério para ver se
tem bactéria no xixi); ultrassonografia (exame feito com a bexiga cheia para enxergar como
ela esta por dentro) e urofluxometria (exame em que ele(a) vai fazer xixi num vaso sanitario e
vamos medir a quantidade e forga do jato do xixi).

Antes de iniciar o exame de urofluxometria, serdo coletadas informagdes como os dados
sociodemogréficos, altura, peso, circunferéncia abdominal e frequéncia cardiaca (para saber o
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quanto o coracdo bate por minuto) durante cinco minutos por meio de um frequencimetro
(polar), uma faixa elastica no peitoral. Durante esse exame serdo passadas as orientacdes para
vocé sobre como urinar no vaso sanitério. Para o seu conforto o profissional vai se retirar da
sala e sO ira retornar depois do término do exame. No fim, o profissional retornara a sala,
quando solicitado e, pela Gltima vez, vai aferir a frequéncia cardiaca por cinco minutos. O
responsavel pela pesquisa estara sempre disponivel para esclarecer suas duvidas.

A pesquisa sera feita no Centro de Distarbios Miccionais da Infancia (CEDIMI), no bairro de
Brotas, em Salvador, Bahia. VVocé e seus pais ndo gastardo nem receberdo nenhum dinheiro
para participar do estudo. Vocé pode ficar envergonhado(a) ao responder as perguntas do
questionario e com o exame fisico, mas eles sdo necessarios mesmo que VOcé ndo queira
participar. O principal risco que pode vir a ocorrer nesse estudo é vocé sentir algum
desconforto ou vergonha durante as perguntas ou, até mesmo, durante 0 exame de
urofluxometria. Para minimizar esses constrangimentos, as perguntas serdo realizadas em uma
sala privativa, onde a equipe de psicologia estara a disposicéo, de forma treinada e capacitada
para Ihe oferecer apoio e acolhimento durante as consultas, caso necessario.

Ninguém sabera que vocé esta participando do estudo; ndo falaremos a outras pessoas nem
daremos a estranhos as informacgdes que vocé nos der. Diante de eventuais danos decorrentes
ou causados pela pesquisa, devidamente comprovados, vocé, paciente, podera ser indenizado.
Os resultados da pesquisa vdo ser publicados, mas sem identificar as criangas que
participaram. Quando terminarmos a pesquisa, 0s resultados estardo a sua disposi¢do quando
finalizada. Os dados e instrumentos utilizados na pesquisa ficardo arquivados com o
pesquisador responsavel por um periodo de cinco anos e, depois desse tempo, serdo
destruidos.

Duavidas, reclamacdes, sugestdes ou esclarecimentos deverdo ser encaminhados ao
pesquisador responsavel, Dr. Ubirajara de Oliveira Barroso Filho — (071) 2108-4670. Email:
ubarroso@uol.com.br; CEDIMI — Endereco: Ambulatorio Docente-Assistencial da Bahiana.
Av. Dom Jodo VI, 275 — Brotas — Salvador — BA. CEP- 40290-000, Salvador — Ba. Site:
urologiapediatrica.com.br/cedimi/. Telefone: (71) 3276-8215. Em caso de dendncia, contactar
o Comité de Etica em Pesquisa, situado na Escola Bahiana de Medicina e Satde Publica —
Fundacdo Bahiana para o Desenvolvimento das Ciéncias. Avenida Dom Jodo VI, n° 275 —
Brotas. CEP: 40.290-000. Salvador — BA. Telefone 71 3276-8225. E-mail:
cep@bahiana.edu.br.
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Salvador, / /

Assinatura do participante convidado

Impressao do dedo polegar, caso ndo
saiba assinar.

Assinatura do(a) pesquisador(a)

Assinatura da testemunha



ANEXOS

Anexo 1 — Ficha de Avaliacdo Padronizada do CEDIMI
CEDIMI

AVALIAGAO PRIMEIRA CONSULTA

DATA:S sl ENTREVISTADOR:

A) IDENTIFICAGAO:
NOME: PRONTUARIO: IDADE:

TELEFON/CELULAR: DATANASCIMENTO.___ || RAGA:

() COM MENOS DE 02 ANOS ( )ENTRE 02 E 03 ANOS

( )APOS OS 03 ANOS ( )AINDA USA FRALDA
( )NAO

() SIM-DATA 1° EPISODI

20 ! DENTU

( )NAO ( )NAO
() SIM-QUANTOS EPISODIOS: ()SIM - QUANTOS EPISODIOS:
(1,2,30U4) (1,2,30U+)
( )NAO
( )NAO ( )SIM - FREQUENCIA:
t sp;mgmms
( )>10 NO
( )SIM-QUANTOSEPISODIOS: ( ) ENTRE 3 E 10 EPISODIOS NO MES
(1,2,30U+) ()<

()SIM - FREQUENCIA:
( ) DIARIA- X DIA
( )> 10 EPISODIOS NO MES
( )ENTRE 3 E 10 EPISODIOS NO MES
( ) <3 EPISODIOS NO MES

MOD ADAB 096 G Versdo 00- Pag. 1/5



( )NAO

) DIARIA- ____ XDIA

) > 10 EPISODIOS NO MES

) ENTRE 3 E 10 EPISODIOS NO MES
) <3 EPISODIOS NO MES

e e

e e
-

A
"
g

1

( )NAO
( )SIM,QUAL: ( )ANTICOLINERGICA
( )ALFA-BLOQUEADOR

( )SiM

( )NAO ( )NAO
( )SIM ( )SIM

( )NAO ( )NAO
( )sim™ ( )SIM

( )NAO ( )NAO
( )SIM ( )sIM

( )NAW ( )NAO
{8

( )SM ( )SIM

() CONTINUO

() INTERMITENTE

_— e~ o~
- e

%l

—

) NAO
( )Sm

( )TODOS OS DIAS

( )EMTORNO DE 3 X POR SEMANA
() <3XPOR SEMANA

() OCASIONALMENTE

RESPOSTA AO TRATAMENTO:
( )FALHA

( )POUCAMELHORA

() MELHORA SIGNIFICATIVA
( ) CURA COM RECIDIVA

( SIM se 5 e/ou 6, forem 'SIM’)

MOD ADAB 086 G
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44



" )NAQ* APLICAR CRITERIOS DE ROMA ABAIXO
( )NAO

22.1. 02 OU + EVACUAGOES NO VASO SANITARIO POR SEMANA:

) NAO

24.1. HA DILATAGAO RENAL DIRETA:

24.2. HA DILATAGAO RENAL ESQUERDA:
24.3. ESPESSAMENTO VESICAL:

24.4. PARENQUIMA DIMINUIDO:

245. AUMENTO DE ECOGENICIDADE DO PARENQUIMIA: (
24.6. RESIDUO POS-MICCIONAL:

24.7. DIAMETRO RETAL:
248. OBSERVAGOES:

(

(
(

)NAO
)NAO
)NAO
)NAO

(

)NAO (

) DESPREZIVEL

) SIGNIFICATIVO

ESPESSURA PAREDE RETAL:

) SIM

) SIM - LOCAL: (
(
) SIM — LOCAL: (
(

mi

ml

( n

( IV
)! i |

( v

) DIREITA
) ESQUERDA
) DIREITA
) ESQUERDA

( ( )SIM

22.2. PELO MENOS 01 EPISODIO DE INCONTINENCIA FECAL POR SEMANA: ( )NAO ( )SM
22.3. HISTORIA DE POSTURA RETENTIVA OU RETENGAO VOLUNTARIA: ( )NAO ( )SIM
22.4. EVACUAGOES COM DOR OU ESFORGO INTENSO PARA ELIMINACAO DAS FEZES: ( )NAO ( )SIM
22.5. PRESENGA DE GRANDE MASSA FECAL NO RETO: ( )NAO ( )SIM
22.6. HISTORIA DE FEZES GRANDES QUE OBSTRUEM O VASO SANITARIO: ( )NAO ( )SIM
22.7. TIPOS DE FEZES (UTILIZAR FIGURA): ( )TIPO 1 ( )TIPO 4

( )TIPO 2 ( )TIPO 5

( )TIPO 3 ( )TIPO 6 ( )TIPO 7
22.8. CLASSIFICAGAO DA DOR: S 4 (=)4

( )2 ( )5

()3 {90

C). EXAMES COMPLEMENTARES:
S iR RR R TR TP R

233. IMPACTAGAO FECAL: ( )NAO ( )SImM
23.4. REFLEXO ANAL: ( )PRESENTE ( )DIMINUIDO  ( )AUSENTE
23.5. REFLEXO BULBOCARVENOSO: ( )PRESENTE ( )DIMINUIDO  ( )AUSENTE
23.6. REFLEXO CREMASTERICO: ( )PRESENTE  ( )DIMINUIDO  ( )AUSENTE
23.7. COORDENAGAO PERINEAL: ( )PRESENTE ( )ALTERADA

MOD ADAB 086 G
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25.1. PRESENGA DE ESPINHA BIFID: ( )NAO ( )SIM

25.2. OBSERVAGOES:

26.1. ALTERAGOES NO SUMARIO DE URINA: ( )NAO ( )SIM-QUAL?

26.2. UROCULTURA: ( )NEGATIVA ( )POSITIVA=-QUAL O PATOGENO?

27.2. CUM: ( )NORMAL ( )ALTERADA - QUAIS ACHADOS ESTAO PRESENTES?

27.2. ALARGAMENTO DO COLO: ( )NAO ( )SIM
27.3. URETRA EM PIO: ( )NAO ( )SIM
27.4. TRABECULAGAO VESICAL: ( )NAO ( )SM
27.5. DIVERTICULOS: ( )JNAO ( )SIM
27.6. PRESENGA DE REFLUXO VESICOURETRAL: ( )NAO ( )SIM-GRAU DE REFLUXO ADIREITA:( I
¢ n
( ym
( WV
v
GRAU DE REFLUXO A ESQUERDA:( )|
¢
¢ ym
=L
£ )V

27.7. OBSERVAGOES:

d

28. VOLUME URUNARIO: X mL
28. UROFLUXOMETRIA: ml/seg
28. CURVA DA FLUXOMERIA: ( ) FORMA DE SINO ( )ACHATADA ( ) FRACIONADA

28. OBSERVAGOES:

29.1. TIPO DE ATIVIDADE PERINEAL: ( ) CONSTANTE ( )INTERMITENTE ( )AUSENTE

29.2. OBSERVACOES:
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NOME: PRONTUARIO:

PERIODO DE §= Koty

30.1. NUMERO MINIMO DE MICCOES POR DIA
30.2. NUMERO MEDIO DE MICGOES POR DIA

30.3. CAPACIDADE MAXIMA DA BEXIGA

30.4. CAPACIDADE MEDIA DA BEXIGA

30.5. EPISODIOS DE ENURESE NOTURNA

30.6. NUMERO DE EPISODIOS DE INCONTINENCIA
OBSERVAGOES

D) ESCORE DE TORONTO:
E) CONDUTA:

* DIAGNOSTICO:
* PACIENTE PARTICIPARA DE ALGUM ESTUDO?

( )SIM -

( )NAO
* PACIENTE RECEBEU O DIARIO MICCIONAL? () SIM ( )NAO
* PACIENTE RECEBEU O DIARIO SOL E CHUVA? ( )SIM ( )NAO
+ DATA DO RETORNO: [

(
( ) ELETROESTIMULAGAO PARASSACRAL

( ) ELETROESTIMULAGAO PERCUTANEA PARASSACRAL
(

) OUTRO(S)
OBSERVAGAO:

32.1. ESCALADE STRESS: ( )SIM ( )NAO
32.2. ESCALA DE STRESS:
32.2.1. VERSAO PARA PAIS/RESPONSAVEIS
CAPACIDADES: ( )NORMAL ( )LIMITROFE ( )ANORMAL
DIFICULDADES: ( )NORMAL ( )LIMITROFE ( )ANORMAL
32.2.2. VERSAO PARA CRIANGCAS
CAPACIDADES: ( )NORMAL ( )LIMITROFE ( )ANORMAL
DIFICULDADES: ( ) NORMAL

( )ESCORES POSITIVOS ( )NEUTROS () NEGATIVOS

ASSINATURA:

MOD ADAB 086 G Versao 00- Pag. 5/5
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Anexo 2 — Dysfunctional Voiding Scoring (DVSS) — Validado para a lingua portuguesa

“~  JBAHIANA €ADAB

ESCOUA BAHANA DE MEDICAA £ SAUDE PUBLICA

ESCORE DE TORONTO
Nome: N° do prontuario:
Data: Total:

No dltimo més Nuncaou | Menos da Metade do | Quase todo | Nio foi
quase metade do tempo o tempo possivel
nunca tempo avaliar

1. Tem molhado a

cueca/calcinha durante 0 1 2 3 N/A
o dia?

2. Quando ze molha, a

cueca/calcinha fica

ensopada? 0 1 2 3 N/A
3. Com que frequngia

ndo faz cocd todos os 0 1 2 3 NA
dias?

4 Tem que fazer forga 0 1 2 3 N/A
para fazer cocd?

5.Com que freqiiéncia

50 val ao banheiro 1 0 1 2 3 N/A
ou 2 vezes por dia?

6.Tenta segurar o xixi

cruzando as pemas, N/A
agachando, 0 1 2 3

“dancando™?

7.Quando tem que

fazer xixi tem que ir

rapido para o 0 1 2 3 N/A
banheiro?

8 Precisa fazer forga 0 1 2 3 N/A
para fazer xixi?

0. Sente dor ao fazer 0 1 2 3 N/A
xixi?

10. Passou por alguma Nao (0) Sim (3)

situagdo estressante™®?

*Beabé novo em casa, mudanca de casza, mudanga de escola, problemas escolares, abuso (sexual/fisico),
problemas em caza (divéreio, morte), eventos especials (aniversario), acidente/ferimento, outros.
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Anexo 3 — Ficha de Avaliacéo da Fisioterapia

CEDIMI
Nome:
Diagnéstico:
Uso de medicamento: sim( ) ndo Qual:
1) Data:
Seguindo orientagdes: simf ) ndo( )

Urgéncia:sim( ) ndo( ) __~~~ IWdumasm( ) ndo( ) —
Enurese:sim( ) ndo( ) |
o 1 2 = A s P > = < 110
a0 T

Melhom: % Sem alteragio: () Intensidade final: mA



Anexo 4 — Parecer Consubstanciado do CEP

ESCOLA BAHIANA DE
MEDICINA E SAUDE PUBLICA - W mo
FBDC

PARECER CONSUBSTANCIADO DO CEP
DADOS DA EMENDA

Titulo da Pesquisa: Associagédo entre urofluxometria e bexiga hiperativa.Correlagdo entre lag time da
urofluxometria e resposta clinica ao tratamento em criangas com bexiga
hiperativa.Atividade eletromiogréafica na urofluxometria dos muasculos do assoalho
pélvico em criangas com bexiga hiperativa.

Pesquisador: Ubirajara de Oliveira Barroso Junior

Area Temaitica:

Versao: 3

CAAE: 93368418.2.0000.5544

Instituicdo Proponente: Fundagdo Bahiana para Desenvolvimento das Ciéncias
Patrocinador Principal: Fundagéo de Amparo a Pesquisa do Estado da Bahia - FAPESB

DADOS DO PARECER

Numero do Parecer: 3.308.093

Apresentagao do Projeto:

A bexiga hiperativa (BH) encontra-se muito presente na populagao pediatrica e é classificada pela urgéncia
miccional associada ou ndo a urgeincontinéncia. As criangas que apresentam esse quadro merecem uma
atengdo especial a respeito dos aspectos psicolégicos pois o desejo miccional abrupto gera um desconforto
muito grande levando a crianga a interromper as suas atividades, nos casos em que o desejo miccional se
associa a perda urinaria o desconforto & ainda maior. Portanto é possivel observar que essas criangas
apresentam um sofrimento psicolégico associado a caracteristicas de ansiedade, atitudes
transgressoras,baixa auto estima e irritadicas. O diagnoéstico € clinico, porem exames como a urofluxometria
auxiliam no afastamento de outras disfung¢des do trato urinarios (DTU e fornecem informag¢des que ndo sdo
possiveis obter na entrevista clinica.

Enderego: AVENIDA DOM JOAO VI, 275

Bairro: BROTAS CEP: 40.290-000
UF: BA Municipio: SALVADOR
Telefone: (71)3276-8225 E-mail: cep@bahiana.edu.br
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ESCOLA BAHIANA DE
MEDICINA E SAUDE PUBLICA - Wﬂl"
FBDC

Continuagédo do Parecer: 3.308.093

Este protocolo ja foi aprovado por este CEP-Bahiana em setembro de 2018, sendo solicitado nesta
oportunidade uma emenda referente a inclusdo da valiagdo de mais um parametro (lag time) jaa
naturalmente inserido na avaliagao inicial.

Objetivo da Pesquisa:

Objetivo Primario:

Testar a hipotese de que o menor tempo de fluxo maximo associa-se a falha ao tratamento clinico da bexiga
hiperativa em criangas, obtendo, se comprovada associacdo, um ponto de corte com melhor sensibilidade e
especificidade para a resposta terapéutica

Objetivo Secundario:

Avaliar a associagao entre tempo de fluxo maximo e a gravidade dos sintomas clinicos de bexiga hiperativa

Através da emenda é solicitado a inclusdo de mais um objetivo secundario:

> Avaliar e comparar o lag time dessas criangas antes de realizarem o tratamento com eletroestimulagao
transcutédnea especificidade para a resposta terapéutica

Objetivo Secundario:

Avaliagdo dos Riscos e Beneficios:
N&o ha previsdo de risco ou beneficio diferenciados a partir da inclusdo do novo objetivo.

Comentarios e Consideragdes sobre a Pesquisa:

Segundo o pesquisador o presente adendo refere-se a inclusdo de mais um objetivo secundario referente
ao calculo mais

um parametro, o lag time, que é obtido a partir do mesmo exame do projeto inicial, a urofluxometria com a
eletromiografia. A avaliagdo deste parametro (lag time) de forma adicional & importante para diagnosticar e
avaliar a contratilidade pélvico de criangas com bexiga hiperativa. O presente estudo, objetiva, portanto,
avaliar e

comparar o lag time dessas criangas antes de realizarem o tratamento com eletroestimulagéo transcutanea
parassacral, e o lag time ap6s o tratamento. Assim, com o presente estudo, podera ser possivel

Enderego: AVENIDA DOM JOAO VI, 275

Bairro: BROTAS CEP: 40.290-000
UF: BA Municipio: SALVADOR
Telefone: (71)3276-8225 E-mail: cep@bahiana.edu.br
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ESCOLA BAHIANA DE
MEDICINA E SAUDE PUBLICA - "'%B’.d‘ormo
FBDC

Continuagao do Parecer: 3.308.093

avaliar se

o tratamento teve eficacia ou ndo, em reduzir o valor do lag time, cujo valor normal é de 2-6 segundos,
sendo 2 ou 6 > segundos, valores considerados patoldgicos. Associado a isso, a propria eletromiografia
permite observar a atividade elétrica dos musculos do assoalho pélvico, que sera também avaliada e feita
nos mesmos pacientes do projeto inicial (criangas com bexiga hiperativa). A avaliagao da atividade elétrica
muscular do assoalho pélvico tem um papel decisivo na elaboragdo do tratamento fisioterapéutico e no
conhecimento da disfuncdo, pois o nivel de atividade elétrica muscular pode interferir na classificagdo e na
gravidade dos disturbios miccionais da infancia, portanto faz-se necessario o estudo da avaliagdo dessa
atividade muscular para melhor compreenséao da atuagdo dos musculos do assoalho pélvico no disturbio da
bexiga hiperativa. Devido adigdo de forma complementar se faz necessario também a extensdo do
cronograma, como na coleta.

Consideragoes sobre os Termos de apresentagao obrigatéria:
Sem alteragoes relativas ao protocolo anteriormente aprovado.

Conclusdes ou Pendéncias e Lista de Inadequagoes:

A partir da analise bioética embasada na Resolugdo 466/12 do CNS e outros documentos afins, a emenda
solicitada a este projeto referente a inclusdo de mais um pardmetro de avaliagédo (lag time) foi julgada
exequivel ndo acarretando riscos previsiveis para os participantes do estudo.

Consideragodes Finais a critério do CEP:

Atencgdo : o ndo cumprimento a Res. 466/12 do CNS abaixo transcrita implicara na impossibilidade de
avaliagdo de novos projetos deste pesquisador.

XI DO PESQUISADOR RESPONSAVEL

XI.1 - A responsabilidade do pesquisador ¢ indelegavel e indeclinavel e compreende os

aspectos éticos e legais.

XI.2 - Cabe ao pesquisador: a)eb)(...)

Enderego: AVENIDA DOM JOAO VI, 275

Bairro: BROTAS CEP: 40.290-000
UF: BA Municipio: SALVADOR
Telefone: (71)3276-8225 E-mail: cep@bahiana.edu.br
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Continuagao do Parecer: 3.308.093

c) desenvolver o projeto conforme delineado;

d) elaborar e apresentar os relatdrios parciais e final;

Plataforma

e) apresentar dados solicitados pelo CEP ou pela CONEP a qualquer momento;

f) manter os dados da pesquisa em arquivo, fisico ou digital, sob sua guarda e

responsabilidade, por um periodo de 5 anos apds o término da pesquisa;

g) encaminhar os resultados da pesquisa para publicagdo, com os devidos créditos aos

pesquisadores associados e ao pessoal técnico integrante do projeto; e

h) justificar fundamentadamente, perante o CEP ou a CONEP, interrup¢éo do projeto ou

a nédo publicagao dos resultados

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

53

Tipo Documento Arquivo Postagem Autor Situagao
Informagdes Basicas|PB_INFORMAGCOES_BASICAS_130248| 27/03/2019 Aceito
do Projeto 2 E1.pdf 18:31:25
Outros Justificativa.pdf 27/03/2019 |Ananda Nacif Baido | Aceito
18:16:13 | Nunes

Qutros adendo.pdf 21/03/2019 |Ananda Nacif Baido | Aceito
11:28:18 _ |Nunes

TCLE / Termos de | TAcont.pdf 20/09/2018 |Ananda Nacif Baido | Aceito

Assentimento / 17:04:31 |Nunes

Justificativa de

Auséncia

Outros ResposPende.pdf 20/09/2018 |Ananda Nacif Baido | Aceito
15:49:43 _ |Nunes

Outros Cronograma.pdf 20/09/2018 |Ananda Nacif Baido | Aceito
15:46:23 | Nunes

Outros TApes.pdf 20/09/2018 |Ananda Nacif Baido | Aceito
15:44:42 | Nunes

Outros TCLEpes.pdf 20/09/2018 |Ananda Nacif Baido | Aceito
15:43:20 | Nunes

Outros TCLEcont.pdf 20/09/2018 |Ananda Nacif Baido | Aceito
15:42:14  |Nunes

Cronograma Cronogramame.pdf 18/09/2018 |Ananda Nacif Baido | Aceito
14:03:33 | Nunes

Projeto Detalhado / | projeto.pdf 05/07/2018 |Ananda Nacif Baido | Aceito

Brochura 11:07:53 |Nunes

Investigador

Declaragao de anuenciabahiana.pdf 05/07/2018 |Ananda Nacif Baido | Aceito

Instituicdo e 10:42:05 |Nunes

Infraestrutura

Endereco: AVENIDA DOM JOAO VI, 275

Bairro: BROTAS CEP: 40.290-000
UF: BA Municipio: SALVADOR
Telefone: (71)3276-8225 E-mail: cep@bahiana.edu.br
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ESCOLA BAHIANA DE
MEDICINA E SAUDE PUBLICA - 4§ Qfrevgy oM
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Continuagao do Parecer: 3.308.093
Folha de Rosto folhaderosto.pdf 04/07/2018 |Ananda Nacif Baido | Aceito

16:38:22 | Nunes

Situagao do Parecer:
Aprovado

Necessita Apreciagao da CONEP:
N&o

SALVADOR, 07 de Maio de 2019

Enderego: AVENIDA DOM JOAO VI, 275
Bairro: BROTAS
UF: BA Municipio: SALVADOR

Telefone: (71)3276-8225

Assinado por:
Roseny Ferreira
(Coordenador(a))

CEP: 40.290-000

E-mail: cep@bahiana.edu.br
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Anexo 5 — Parasacral transcutaneous electrical nerve stimulation in children with
overactive bladder: comparison between sessions administered two and three times
weekly

10-Jul-2020
Dear Mrs. Veiga:

It is a pleasure to accept your manuscript entitled *Parasacral transcutaneous electrical nerve stimulation in children with overactive bladder: comparison
between sessions administered two and three times weekly” in its current form for publication in the International Braz J Urol. The comments of the
reviewer|s) who reviewed your manuscript are included at the foot of this letter.

Thank you for your fine contribution. On behalf of the Editors of the International Braz J Urol, we look forward to your continued contributions to the Journal

Sincerely,

Dr. Luciano Favorito

Editor-in-Chief, International Braz J Urol
lufavorito@yahoo.com.br

Comment o he Author;

The authors have properly answered all questions and added all suggestions.
Abstract
Purpose: This study compares the results achieved following parasacral TENS administered
using two different weekly schedules. Materials and Methods: Children of at least four years
of age with a diagnosis of pure overactive bladder were included in this randomized clinical
trial and treated with parasacral TENS (2 versus 3 sessions per week). All the participants also
underwent standard urotherapy. Results: Sixteen children were included in the twice-weekly
group and eighteen in the three times weekly group. There were no statistically significant
differences between the two groups with respect to sex; however, there was a difference in
age. There were no significant differences regarding complete resolution of urinary symptoms,
with 8 children (50%) in the twice-weekly group and 11 children (61%) in the three times
weekly group having their symptoms completely resolved (p=0.73). There was a significant
difference in the DVSS score in both groups following TENS treatment compared to baseline
(p=0.0001 for both groups), but not between groups. Evaluation of the bladder diary showed
no difference between the groups before or after treatment. Conclusion: For children with
overactive bladder who are unable to undergo parasacral TENS treatment three times weekly,

the method can be administered successfully at twice-weekly sessions.
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Introduction

According to the International Children’s Continence Society (ICCS), overactive bladder
(OAB) is characterized by urinary urgency and may be associated with daytime incontinence,
frequency and holding maneuvers used to avoid involuntary loss of urine (1). Urinary
symptoms are present in 38% of children and consist of incontinence in 14% of cases and
urgency in 18%, with daytime symptoms being more common in girls compared to boys (2).
Lower urinary tract symptoms (LUTS) in children are associated with nocturnal enuresis,
recurrent urinary tract infections (UTI) and constipation (1). LUTS are also associated with
psychological alterations and social embarrassment. These issues tend to improve following

successful treatment of urinary incontinence (3).

Parasacral transcutaneous electrical nerve stimulation (TENS) has been used to treat OAB in
children since 2001 (4,5). TENS was applied daily for 1-2 hours/day for periods exceeding six
months. The success rate ranges from 13% to 86% depending on the form of stimulation and

the intensity of the problem (6).

Although parasacral TENS has been shown to be effective in randomized clinical trials, the
periodicity with which it should be performed has yet to be established. Various authors have
described daily applications conducted at home (4,5). In our clinic, parasacral TENS is
administered on an outpatient basis three times a week for a total of twenty 20-minute
sessions. In a randomized clinical trial, parasacral TENS was found to be associated with
partial or complete response of symptoms in 94% of cases (62% and 38%, respectively),
whereas only 31% of the sham group (TENS performed in the scapular region) had a similar

outcome (7). Another long-term study conducted in our center using the same method showed
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that of the patients with urinary urgency or incontinence prior to treatment, 84% and 74%,
respectively, remained asymptomatic for at least two years following treatment with parasacral

TENS, with a recurrence rate of 10% in that study population (8).

Therefore, the effectiveness of this technique applied three times weekly has already been well
documented. Nevertheless, this schedule is empirical and one involving fewer sessions could
be beneficial both insofar as the convenience of the family is concerned and in reducing costs.
The objective of the present study was to compare the results achieved following treatment

involving different weekly schedules (twice weekly and three times weekly).

Materials and Methods

This randomized clinical trial included children of at least four years of age with a diagnosis of
pure OAB who were treated with parasacral TENS. The internal review board of the Bahia
School of Medicine and Public Health approved the study protocol under reference CAAE:
12141113.0.0000.5544 in compliance with the requirements of Resolution 466/12 of the
Brazilian Ministry of Health. All the parents/guardians signed an informed consent form and

the children signed an assent form.

Overactive bladder was defined as symptoms of urinary urgency with or without urge
incontinence associated with a bell or tower shaped flow pattern at uroflowmetry and post-
void residual urine at ultrasonography <10% of the expected bladder capacity for age
(capacity in ml = age + 1 x 30) or <20 ml (1). Children with a urinary infection were treated
prior to enrollment. TENS was the first treatment for urinary symptoms, with children who

had previously been treated with anticholinergics or any other treatment being excluded from
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the study. Therefore, all the patients were treatment naive. A pediatric urologist conducted the
physical examinations, and children with urinary symptoms secondary to anatomical or

neurological lower urinary tract abnormalities were excluded from the study.

Randomization was performed in blocks of four. Opaque envelopes were used to guarantee
concealment of the study group allocation. An individual who was not involved in evaluating

or treating the patients performed the entire procedure.

The treatment consisted of the application of an electric current with the use of surface
electrodes placed symmetrically in the parasacral region (between S2 and S4), using a
Dualpex Uro 961 device (Quark, Piracicaba, Sdo Paulo, Brazil). The self-adhesive rubber
electrodes used measured 5 x 5 cm. A biphasic, symmetrical current with a frequency of 10Hz
and pulse width of 700 ps was used. Intensity was increased up to the level immediately
below the motor point and sessions were conducted for 20 minutes on two or three non-
consecutive days per week: Mondays, Wednesdays and Fridays in the case of the children

treated three times weekly and Mondays and Fridays for those treated twice weekly.

All the participants in the study were submitted to urotherapy, which consisted of the
following recommendations: to urinate at least every three hours; to avoid coffee, carbonated
drinks, chocolate and citrus fruits during treatment; to urinate before going to bed; to drink
more fluids during the day; and not to put off urinating when experiencing urgency. An
illustrated booklet adapted for children and containing the aforementioned guidance was given

to each participant.



59

Immediately after completion of the 20-session treatment, a professional who had not taken
part in the treatment and who was unaware of the group to which the participant had been
allocated evaluated the patients to analyze their response to treatment. If constipation was a
complaint, the children were instructed to eat fiber-rich food and were referred to a specialist.
The Rome 11l questionnaire (9) was also used to evaluate constipation and a two-day bladder
diary (as standardized by the ICCS) was used prior to and following treatment to evaluate

mean voiding frequency, as well as the mean and maximum urinary volume voided.

After the 20™ session of treatment, symptoms were evaluated in three ways: using a visual
analogue scale (VAS), by applying a structured questionnaire on the presence of lower urinary
tract symptoms (urgency, daytime incontinence, frequent urination) and using the
Dysfunctional Voiding Score System (DVSS). The version of the DVSS used has been
validated for use in the Portuguese language (10). In brief, this instrument is used to quantify
urinary symptoms and also includes two questions related to constipation and one on a history
of stressful events. Scores above 9 for boys and above 6 for girls are considered abnormal. The
VAS consists of a scale in which the patients and their parents/guardians record the degree of
improvement experienced following treatment, with O reflecting no improvement and 10

complete response to treatment (100% improvement).

The Statistical Package for the Social Sciences (SPSS), version 17.0 for Windows, was used to
create the database and to perform the descriptive and inferential statistics. The categorical
variables are expressed as absolute and relative values (n; %) and the continuous variables
with normal distribution as means + standard deviations (SD) of the mean. The inferences

with respect to the categorical variables were made using the chi-square test and McNemar’s
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test for paired samples. Student’s t-test and the Wilcoxon test were used to compare the

independent data. Significance was defined as p <0.05.

The groups were evaluated prior to treatment with respect to the frequency of urinary
symptoms, sociodemographic data, DVSS score and data from the two-day bladder diary.
After treatment, clinical response was evaluated within and between groups based on a
reduction in clinical symptoms, DVSS score and data from the bladder diary. The VAS was
used to compare the percentage of individuals who experienced complete response to

treatment between the groups.

Results

Sixteen children were included in the twice-weekly group and eighteen in the three times
weekly group. There were no statistically significant differences between the two groups with
respect to sex, with 68.8% of the twice-weekly group consisting of girls compared to 61.1% of
the three times weekly group. However, there was a difference in age, with a mean age of
6.44 + 2.12 years for the children in the twice-weekly group compared to a mean of 8.44 +

2.93 years in the three times weekly group (p=0.03).

There were no statistically significant differences regarding complete resolution of urinary
symptoms, as evaluated by the VAS, with 8 children (50%) in the twice-weekly group and 11
children (61%) in the three times weekly group having their symptoms completely resolved
(p=0.73). There was a significant difference in the DVSS score in both groups following
TENS treatment compared to baseline. In the twice-weekly group, the mean baseline score of

11.14 + 3.2 decreased to a mean of 4.57 * 4.3 after treatment (p=0.0001) and in the three times
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weekly group, the mean score of 10.5 + 4.65 prior to TENS treatment decreased to 3.18 + 3.18
after treatment (p=0.0001). There was no statistically significant difference in DVSS score

between the two groups following treatment (5.07 £ 4.57 versus 3.11 + 3.10; p=0.17).

Evaluation of the urinary symptoms prior to and following treatment in each group, as well as
an inter-group evaluation, is shown in Table 1. There was no statistically significant difference

between the two groups following treatment.

Evaluation of the bladder diary showed no difference in mean urinary frequency (p=0.87),
mean urine volume voided (p=0.5) or maximum urine volume voided (p=0.67) between the

two groups (Table 2).

Discussion

Parasacral transcutaneous electrical nerve stimulation has yielded good results for the
treatment of bladder dysfunction in children when administered three times a week (7). De
Paula et al. (11) reported that it is possible to administer treatment even once a week; however,
the number of patients evaluated in that study was very small. Other previous protocols have
been presented, but with the disadvantage that the treatment was more prolonged, although
that disadvantage was offset by the comfort of being able to administer treatment at home,
thereby reducing costs (4,5). One of the advantages of outpatient treatment is that it is
performed by a professional who is then able to reinforce the recommendations given during
standard urotherapy. In addition, there is the theoretical advantage of being able to achieve
greater current intensity levels when a physiotherapist is administering treatment compared to

when the patient’s parents are doing so; however, no studies have yet been conducted to
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compare the two methods. In this country, parents are not reimbursed for the costs of
purchasing the device to use at home. On the other hand, the state Department of Health or
the health insurance companies pay for outpatient treatment, making this form of therapy less

expensive for patients.

Going to the clinic for treatment three times a week involves indirect costs that cannot be
disregarded. The costs of transportation, food and having to miss work or school also have to
be taken into account. Therefore, an attempt to reduce the number of weekly sessions is fully
justified. The results of the present study show that it is possible to administer this treatment
twice a week, since there was a significant reduction in lower urinary tract symptoms in both
groups. There was also a reduction in enuresis and in constipation; however, this difference
was not statistically significant, probably because few patients were suffering from

constipation and enuresis prior to treatment.

One study, conducted in an attempt to reduce the number of sessions, evaluated patient
response to parasacral TENS administered once a week in association with urotherapy and
compared those patients to a control group submitted to placebo electrical stimulation in the
scapular area plus urotherapy (11). The patients were submitted to 20 treatment sessions. At
the end of the 20" session, there was no statistically significant difference between the groups
with respect to the symptoms of urinary urgency and daytime incontinence. Sixty days after
treatment, urinary urgency was found to have improved significantly only in the parasacral
TENS group. Although those data appear to show that some patients do respond to once
weekly sessions of parasacral TENS, it is impossible to know whether they would have
improved faster and to a greater extent if they had been submitted to a greater number of

sessions.
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Other studies have published results on twice-weekly TENS treatment. One study conducted
in Brazil treated 25 children with symptoms of urgency and urge incontinence using a protocol
similar to that used in the present study (12). There was no difference in symptoms of urgency
following TENS treatment; however, there was an improvement in the symptoms of urge
incontinence. No comparison was made with any other treatment group. Another randomized
controlled study compared sacral TENS in association with interferential current and
urotherapy with urotherapy alone in 36 children. Children diagnosed with bladder emptying
problems (infrequent voiding, straining at urination, post-void residual urine and an
interrupted pattern on uroflowmetry) were included in the study. The results were favorable,
with an increase in urinary frequency and a reduction in bladder volume (13). The sample
included and the treatment protocol both differed in that study from those of the present study.
In the present study, both groups experienced an improvement in symptoms of urgency and
urge incontinence. Nevertheless, despite a reduction in the percentage of children experiencing
incontinence following treatment in the twice-weekly group, this difference was not
statistically significant. Explanations for this may include a different response to treatment in

the two groups or a type 2 error due to a small sample size.

Briefly, TENS has been found to play a significant role in the improvement of urodynamic
patterns and the objective symptoms of OAB in children with neurogenic and non-neurogenic
dysfunctions (14-16) using differing numbers of weekly sessions. The search for safe and
effective treatment resources may benefit patients and their families. A recent publication
described a pilot study conducted to evaluate a new treatment option, percutaneous electrical
stimulation (PENS) applied in the sacral region (17). Further studies are currently being

conducted.
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The limitations associated with the present study include the small sample size of patients.
For almost all the symptoms, results were better when parasacral TENS was administered
three times weekly; however, this did not translate into statistical significance. Although there
could be a type 2 error, the present data show that from the clinical point of view and in
accordance with the results presented here, nerve modulation can be administered on a twice

weekly basis when parents are unable to attend the clinic three times a week.

The symptoms were evaluated subjectively; therefore, there could be a certain degree of
imprecision. Since it is impossible to blind the therapist, it is always possible that there could
be some effect of this bias in the results. In the present study, this is minimized by
randomization and by blinding the final evaluator. Furthermore, since all the patients were
submitted to standard urotherapy, the results may have been improved by the addition of this
treatment. Nevertheless, parasacral TENS is routinely administered together with standard
urotherapy and the idea of the present study was to replicate the usual clinical setting. It is
possible that the urinary symptoms of some patients could have been resolved if constipation
had been treated first. However, part of our investigation project includes a research protocol
in which TENS is evaluated as the first treatment for constipation. We believe that in view of
the high failure rate with the usual treatment methods and the high recurrence rate, TENS may

play a relevant role in the treatment of functional constipation in children.

Conclusion

The present study suggests that the results achieved with TENS administered twice weekly

may be similar to those achieved when TENS is administered three times weekly for the

treatment of symptoms of OAB in children.



65

Table 1: Comparison of urinary symptoms prior to and following parasacral transcutaneous electrical nerve stimulation administered two or three times
weekly

Twice a Week Three times a Week Twice versus
(n=16) (n=18) Three-times weekly
Before After p-value* Before After p-valuc* p-value**

Urgency (16) 16 (100%) 6(37.5%) Urgency (17) 17 (100%) 5(29.4%) 0.72

Urge incontinence (16) 14(87.5%)  7(43.8%) 0.039 Urge incontinence (18) 16 (89%) 5(27.8%) 0.001 047
Urinary incontinence (14) 12 (85.7%) 8(57%) 0219 Urinary incontinence (16) 15(94%) 5(31.3%) 0.002 026
Enuresis (16) 12 (75%) 8 (50%) 0289 Enuresis (18) 9 (50%) 7(39%) 05 073
Holding mancuvers (16) 12(75%) S(313%) 0016 Holding maneuvers (18) 17(944%)  4(22%)  0.000 0.7
Constipation (15) 7(46.7%) 5(333%) 0.688 Constipation (18) 8(44.4%) 4(22.2%) 0.289 0.69

The data presented in this table were taken from the d questionnaire used to evaluate urinary symptoms and from the Rome 111 criteria for the evaluation of constipation. In the case of
urgency, the p-value is missing since this was onc of the inclusion criteria, and therefore, a symp perienced by all participants. *McNemar's test. ** Chi-square test.

Table 2: Bladder diary data prior to and following treatment as compared between the

two and three-times weekly groups
Twice a week Three times a week
Before After Before After p-value

Urinary frequency 10.5=3.7 6.7 £1 7207 7.1+£0.6 0.87
Mean volume of

974+182 132.5x23.7 117=134 126.7=16.9 0.50
urine voided (ml)
Maximum volume of

186.2=34.7 241x47.7 248.6=43 233.6=21.6 0.67
urine voided (ml)
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Anexo 6 — Evaluation of autonomic function in children and adolescents with overactive
bladder
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Aims: Evaluate autonomic activity in children’adolescents with isolated overactive bladder.
Methods: Descriptive, analytical, non-interventional, cross-sectional study conducted
between February 2017 and January 2018 with individuals of 5 1o 17 years of age. Either
with an overactive bladder (OAB group) or symptomless. Neurological or anatomical
abnormalities, diabetes mellitus and kidney failure constituted exclusion criteria. The DVSS
and the Rome 111 questionnaire were applied, and heart rate vanability was assessed. The chi-
square test, Student’s t-test, analysis of variance (ANOVA) and the Mann Whitney U test
were used in the statistical analysis. Resulrs: 41 patients with OAB and 20 controls were
mcluded. In the OAB group, there were more girls (p=0.23) and more overweight/obese and
constipated patients. The DVSS score was higher in the OAB group (p<0.001). Heart rate
vanability was greater within the control group (p=0.02), the LF/HF ratio consideration was
also significant in the control group (p=0,05). In the intergroup evaluation, LF (Hz) was
predominant in the control group at the post-voiding evaluation moment (p=0.03).
Conclusion: Adaptive capacity during voiding was better in the control group, with a

predominance of sympathetic activity during urinary storage and better heart rate vanability.
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Introduction

Overactive bladder (OAB) s charactenized clinically by the presence of uninary urgency,
sometimes associated with daytime urinary incontinence and frequent urination. The
condition may present alone or together with other symptoms of lower unnary tract
dysfunction (LUTD) such as voiding postponement and dysfunctional voiding [1]). OAB is
commonly found in children and adolescents, affecting around 5-12% of children of Sto 10
years of age and 0.5% of adolescents up to 18 years of age [2-4] . Unnary tract infections
and/or vesicoureteral reflux are often present in cases of OAB. Constipation is also
commonly associated with OAB, affecting around 60% of cases and defining a condition

referred 1o as bladder and bowel dysfunction (BBD) [5].

Micturition is divided into the storage phase, which is coordinated by the sympathetic
nervous system, and the voiding phase, which is coordinated by the parasympathetic nervous
system. The storage phase occurs as a result of the action of norepinephrine on the B3 and
aldreceptors, promoting relaxation of the detrusor muscle, and on the al receptors,
promoting contraction of the bladder neck. The voiding phase occurs as a result of the action
of acetylcholine on the M3 muscaninic receptors leading to contraction of the detrusor muscle
and on M2 inhibiting the effect of adenyl cyclase to produce Cyclic AMP which leads 1o
bladder relaxation. The somatic nervous system exerts an effect on the external urethral

sphincter [6].

Few studies have evaluated autonomic activity in children with LUTD. Fazeli et al. reported

that children with BBD (n=40) had less heart rate vanability in the frequency domain (Total
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Power ms*/Hz).as well as less parasympathetic actuvity (HF ms?/Hz) between the resting
phase and bladder filling, compared a control group (n=19) [7). However, that study was

limited by the use of a heterogeneous classification of the patients with BBD, generating a

confounding bias, and by the fact that not all the data on heart rate vanability were effectively

measured or analyzed. Subsequently, Demir et al. analyzed 40 children with OAB and 28
controls. They used the methodology of the Sympathetic Skin Response (SSR) system to
analyze heant rate vanability (HRV) and the Mean RR during the normal breathing and

during deep breathing. They found that patients in the control group were better adapted

physiologically compared to the OAB group [8].

Therefore, the present study was designed to evaluate autonomic activity in children with

solated overactive bladder, 1.¢. unassociated with any other symptoms of LUTD.

Material and Methods

This was a prospective, descriptive, analytical, non-interventional, and cross-sectional study
conducted to evaluate children and adolescents of 5 10 17 years of age attending a referral
center for the diagnosis and treatment of LUTD between February 2017 and January 2018,
The institution’s internal review board approved the study protocol under reference number

5954316.7.0000.5544. All the parents/guardians of the children signed an informed consent

form.

To be included in the OAB study group, patients had to have urinary urgency, with bell- or
tower-shaped curve at uroflowmetry. Patients with neurological abnormalities, cognitive

abnormalities or anatomical abnormalities of the lower urinary tract, a diagnosis of diabetes
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mellitus, kidney failure, hypertension or abnormal thyroid function were excluded from the

study.

The unnary symptoms were evaluated using the Dysfunctional Voiding Scoring System
(DVSS), validated for use in Brazilian Portuguese [9.10]. Constipation was assessed using
the Rome Il questionnaire. Participants with > 2 Rome Il1 criteria were considered
constipated. Anthropometric data including weight, height and body mass index (BMI) were

measured i all cases.

While the patients with urinary urgency constituted the OAB group. individuals recruited n
the pediatric outpatient clinic of the same institute, whose age and gender matched those of
the OAB group, served as controls and were submitted to the same measurements. The
criteria for admission to the control group were a DVSS score of 0 and no imdication of

constipation according to the Rome Il critena

All the patients underwent analysis of heart rate variability at three different moments prior to
voiding: empty bladder (pre-voiding moment. pre VM), with a full bladder (fill bladder
moment. FBM) and after vouding (post-voiding moment, post VM). Measurements were
performed using a Polar H10 heant rate monitor that transmitted data via Bluetooth.
Placement of the heart rate monitor was performed by the same investigator in all the
participating children. Heart rate data were recorded over a 1-minute period in three different
phases: 1) After confirming that the child’s bladder felt empty (he/she did not want to
urinate ). he/she was asked to sit quietly for five minutes. After resting, the heart rate monitor
was placed on the child’s chest and the first measurement was taken (pre-voiding moment).

2) After dninking as much water as the child wanted, he/she was again asked 1o rest for five



minutes and heart rate was measured again when the child reported needing to urinate (full
bladder moment), 3) After spontaneous voiding into the uroflowmeter, the child was once
again was asked to sit down comfortably for five minutes before the final data recording(the
post-voiding moment). The collected data was sent via e-mail to another mvestigator, who was
blinded to the study groups, and who performed data processing and analysis using Kubios

2 2software.

The processed data were subjected to linear analysis, both as a function of the ime domain
and of the frequency domain, with the following endpoints being taken into consideration in
the study.
1. Linear analysis - Time domain
a. Mean RR nterval: changes in the intervals between successive heartbeats (RR
intervals) in milliseconds (ms) inferred by the peak of a QRS complex;
b. SDNN: standard deviation of normal to normal RR intervals recorded over an
interval of time, expressed in milliseconds (ms);
¢. RMSSD: the root mean square of successive differences in RR intervals
measured over an interval of ime, expressed in ms;
d. pNNS5O0: the proportion of differences in successive RR intervals greater than
50 ms;
2. RRindex: geometric analysis of the RR interval between heartbeats in ms.
3. Linear analysis - Frequency domain
a. High frequency (HF) component: vanation between 0.15 to 0.4 Hz that
corresponds to the respiratory modulation and is an indicator of
parasympathetic function (vagal tone);

b. Low frequency (LF) component: vanation between 0.04 and 0.15 Hz that s
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the result of the joint action of the vagal component and the sympathetic
component with sympathetic predominance.

¢. LF/HF ratio: this parameter reflects absolute and relative alterations between
the sympathetic and parasympathetic components. LF/HF ratio > | ndicates
sympathetic predominance.

d. Very low frequency (VLF) component: vanation of 0.003 10 0.04 Hz that
results from the action of the baroreceptors and visceral signaling.

Data analysis was conducted using the Statistical Package for the Social Sciences (SPSS),
version 22.0 for Windows. The Kolmogorov-Smimov test was used to verify the normality of
the data distribution. The descriptive variables with normal distnbution were described as
means and standard deviations, while those evaluated as non-parametric were described as
medians with their interquartile ranges. To analyze the parametric vanables involved in heart
rate vaniability, analysis of variance (ANOVA) (intragroup analysis) and Student’s t-test
(mntergroup analysis) were used, while the Friedman test (intragroup analysis) and the Mann
Whitney U test (intergroup analysis) were used for the non-parametric vanables. P-values <

0.05 were considered statistically significant.

Results

Sixty-one patients were recruited to this study, 41 to the OAB group and 20 1o the control
group. In the OAB group, 23 of the participants were girls and the mean age was 9.54 years
(range 5-15 years). In the control group, 8 were girls and mean age was 9.95 years (range 6-
17 years). However, there was no statistically significant difference between the groups

regarding sex and age (p=0.24 and p=0.64, respectively). Analysis of BMI showed that 2
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patients were underweight, 10were of normal weigh, 9 were overweight and 9 were obese in
the OAB group compared to 1 underweight, 14 of normal weight and 4 obese participants in

the control group (p=0.01).

The mean DVSS score of the participants in the OAB group was 9.59 (95%Cl: 8.14 - 11.03)
compared to 0 (95%Cl: 0-0) for the control group (p=0.000). In the OAB group, 19 patients
were classified as constipated compared to none in the control group. The principal
complaints were straining during bowel movements, hardened stools, rectal tenesmus and

frequent bowel movements (Table 1).

Uroflowmetry showed higher Qavg in control group 11.46 (95% CI: 8.02-14.89) compared to
6.70 (95% Cl: 5.16-8.24) at OAB group (p=0.02) and lower interval between the time to
Qmax at the control group 6.58 (95% Cl: 4.95-8.21) compared 10 8.22 (95% Cl1: 7.00-9.44)
OAB group (p=0.02). No difference between curve type, urine volume, Qmax and total time

of voiding was demonstrated. (Table 2)

The intra-group analysis of time domain data, HR mean revealed a statustical difference in the
control group demonstrating higher frequency at the pre VM (p=0,02). The frequency domain
analysis revealed that LF (nu) had a higher score at the pre VM when compared to the FBM
and post VM (p=0,01) in the control group and the LF/HF in the control patients was
different at prior to voiding moment when compared to the FBM and post VM (p=0,05).
These data suggested a sympathetic activity during the pre VM as physiologically expected.
There was trend that showed a nise in the OAB group with the FBM group having the highest

LF/HF ratio but this did not reach statistical significance. (Table 3)
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Since there were more obese and constipated individuals in the OAB group compared to
control group, an additional analysis was performed 10 evaluate whether these charactenstics
constituted confounding factors. When separately analyzing the participants whose weight
was normal we identified a statistical significance of mean RR (p=0.02) and the mean HR
(beats/minute) reached significance in the control group. When we consider only obese
patients we identified higher parasympathetic activity at post VM in the control group (HF
[ms] p=0,03). Likewise, when only non-constipated patients were evaluated, there were no

significant changes (supplementary data).

Measurements at the different evaluation moments were then compared between the OAB
and the control group (intergroup analysis). At the post VM, a statistically significant
difference was found between the two groups in relation 1o the frequency domain(LF peak
[Hz]; p=0.03) but it do not repeat at LF Power (nu) and LF Power (ms®) analysis (p=0,48 and
p=0.49 respectively). So we should be conservative and do not suggest a classic
predominance of sympathetic activity. No other statistically significant differences were
found for any of the other activities evaluated, either in the ime domain or in the frequency

domain (Table 4).

Discussion

Although an apparently simple process, micturition involves a network of complex
mteractions between the central nervous system and the peripheral nervous system. Attempts
have been made to show that autonomic alterations are capable of altering the bladder cycle
of filling and emptying. The present study divided this analysis into three different

physiological moments in the voiding cycle.



During the bladder-filling process, it is expected that there will be a predominance of

sympathetic acuvity, leading to detrusor muscle relaxation and contraction of the bladder

neck, while during the bladder-emptying phase a predominance of parasympathetic activity is

expected, promoting contraction of the detrusor muscle and relaxation of the urethral
sphincter.

The intragroup analysis revealed that there was a drop-in heart rate on the full bladder state.
Such a drop-in heart rate was preceded and followed by subsequent increases in hean rate.
These findings would imply normal responses to bladder emptying preparing the bladder to
accommodate urine demonstrating a sympathetic reflex while the reduction in heart rate in
the moment prior to voiding would indicate a predominance of parasympathetic activation
prepaning the bladder to empty in the controls [11,12].Healthy individuals are expected to
have a better ability to adapt to different situations, with this being shown by the greater
oscillation in heart rate [11,13].In the OAB group we did not see such changes, but actually
noted arise n HR at full bladder moment which would indicate a sympathetic response.
Unfortunately, this did not achieve statistical significance but this rise is in accordance with
what is seen in neuroimaging of patients with urgency in which marked activation of the
ACG is noted which is a center for sympathetic activation in the brain. The absence of these
oscillations in the OA B group may reflect autonomic dysregulation already at an early phase

in bladder filling.

Examining the frequency domain data we see that the HF power increases (p=0.09) and the
LF power decreases (p=0,02) with the moment prior 1o voiding which is consistent with the

finding in the time domain and indicative of parasympathetic activity predominating at this
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tume. Of note is the fact that in the OAB group there is little 10 no change in the HF or LF
activity at this moment. This lack of response can be explained by a potential constant state
of increased activity in the sympathetic activation with a subsequent response to bladder
filling to further increased sympathetic tone or by a lack of response to signaling. The former

is more likely to be supported by our findings but more work needs to be done on this matter.

This study helps elucidate and corroborate our understanding of the neurophysiology of
normal voiding in controls. Our findings are in line with what would be expected from what
we know about the principles of voiding. The findings in the OAB group appear 1o have a
different HRV pattemn than controls and indicate a loss of vanability in these pattemns which

would indicate a lack of sensing or signaling or more plausibly an imbalance in the

sympathetic/parasympathetic equilibrium.

Patients with OAB were more likely 1o be constipated compared 1o the control group and
were also more likely to be overweight or obese. These findings confirm data previously
published in the literature reporting an association between the presence of urinary
symptoms, with urinary urgency being one of these symptoms, and the presence of obesity
and abnormalities of the gastrointestinal tract [1.5,14,15). The incidence of OAB is greater in
obese children compared to children of normal weight due probably to frontal lobe
disinhibition, resulting in alterations both to eating behavior and in voiding control [15-

17]. With respect to constipation, the correlation between bowel symptoms and urinary
pattemns, referred to as BBD, is already well-established. The bowel's control is controlled by
autonomic function and constipation is associated with increased sympathetic tone. Children
with OAB are three times more likely to be constipated compared to children without uninary

urgency [5,18,19]. Therefore a disruption in the sympathetic/parasympathetic balance seen
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in OAB can also lead to the commonly seen effect of constipation in this group of patients.

With respect to the imitations of the present study, the duration of heart rate monitoring was
too short to collect adequate VLF data, additionally. longer imed collections would have
been more beneficial to allow for heart rate fluctuations to be minimized. We chose the
shorter ime frame to minimize the risk of urinary incontinence and of increasing this
patient’s stress levels which could have a confounding effect on the HRV data. It is possible
if we exposed patients especially the OAB group to a longer waiting period we may have
seen reverse effect compared to what was seen in the control group, that is an increase in HR
and predominance of LF and diminution of HF. Another limitation refers to the small
number of patients, both in the OAB group and in the control group; however, the sample
size was similar to those used in earlier studies. For example. Fazel et al.. who evaluated 40
children with BBD and compared them to a control group of 19 children, reported less hearnt
rate varability in patients with BBD [7]. Likewise, Demir et al. evaluated 40children with
OAB and 28 controls and showed greater heart rate variability during the Valsalva maneuver
mn participants of the control group: however, the methodology used did not involve a heart
rate monitor [8]. The sample size could have affected the ability of the study to detect a
difference between some variables, increasing the likelihood of atype 2 error. Finally. since
there were more overweight and constipated individuals in the OAB group. the possibility

cannot be ruled out that these variables could have interfered somehow in the findings.

Conclusions

The capacity for adaptation during the urination process was found to be better in the control
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group, with a predominance of sympathetic activity during the bladder-filling phase and
better heart rate variability. In patients with OAB, there is dysregulation in the autonomic
balance between the sympathetic nervous system and the parasympathetic nervous system

and less sympathetic activity at the post-voiding moment.

Table List ~ Legend.
Table 1: Frequency distribution of constipated participants as evaluated by the Rome 111
critena in the two study groups

OAB: Overactive bladder. * Qui Square Analysis

Table 2: Charactenstics of uroflowmetry
* Qui Square analysis

Table3: Heart rate vaniability within the overactive bladder (OAB) and control groups at
three evaluation moments: ntragroup analysis

'Repeated-measures analysis of variance (ANOVA); *Friedman test.

Tabled: Companson of heart rate vanability parameters between the two study groups at

three different evaluation moments: intergroup analysis

OAB: Overactive bladder. * Student’s t-test; * Mann Whitney test.
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Table 1:Frequency distnibution of constipated participants as evaluated by the Rome 11l

critenia in the two study groups
ROME Il criteria OABGresp  Comtrel Growp p-value
Stramimg during defecation © 7 s
1 4 s
2 2 o o
3 . o
4 2 0
Hard stoshs “ s "
1 4 3
2 2 o we
3 L] o
4 9 o
Semation of mcomplete cvacuation © 26 b1}
1 5 o
2 3 o s
3 3 o
4 4 0
Semation of anerectal olntruction L 2 1]
1 3 o
2 3 0 ols
3 o o
4 3 o
Manual mancuvers to aaltate defecation © ¥ m
1 2 o
2 v (] ('R}
3 o o
4 [0 [0
Number of cvacuations (timesweek) L 12 i proass
~ » "

OAB: Overactive bladder.



Table 2: Charactenstics of uroflowmetry

Parsmeaten P
OAB Commwl

Curve o

Bell 37 X

Towe 4

Lmae volane MA3S (1164747620 1197 (13004233 S0y (R

Qeuan 154813 001797 PET (15522952 ale

Quvg 670 (5 16K 24) 1146 & (2- 59 aux

lzanalbansn £22 (7005 48) SSR @ i) [T

bononm g-Qomay

Duoson 20 101737195 MM (1302495 (Rl
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Table3: Heart rate vanability within the overactive bladder (OAB) and control groups at

three evaluation moments: intragroup analysis

Parameters Greup Evaluation Mement ’
Pre-vesdmg Full bladder Post + coding
Mean RRi (ms) OAB 6172 172 eNI2125 4 @6111170 [
Coemrol 676712 1447 7402 107 ¥M4 11389 am
OAB Vixz 60 Net e MT2082 02’
Mcan HRibpm)
Conmral 72171 752160 ;42152 o
SDNN @ms) OAB TIOG (AR89 6) MM 3x1s slo s s
Contral 51902%.926) 9(3126%9) NS LTI asg:
PNNSO %) OAB 2. N92.5085 N2TSLY) 2013 s%S 08y’
Coemrol B2 Q504155 27651724675 2K 10 (5974650 0w
LF PeakiHn OAB 0086 © 901100 0082 (0043.0116) 0OTX (00L3011) Oty
Coamrol 0083 O 00 0R 003 (00370112 0 .09 (0.054-0.147) o’
LF Power (mm) OAB 5056 3430.6170) 51,65 (3250.71L90) 49.08 (35, 27.6552) 03s?
Cosmrol $645 4130990 .97 (0305562) $2.45(40,70.63,17) o’
LF Power (om%) OAB S5 (2682042 1099] (43 7. 185%) 318K (3142435 ass:
Cootrol 1579 (332.1845) 1009 (3631 195) 27K (2551529 as7:
HF PeakiHin OAB 0252 ©.167.0344) 0.2440,169.0.324) 0.0256 (0. 170.0336) ww
Coomrol 029 ©0,152.0369) 0268016 1.0.346) 0.0.239(0,152.0.358) o
HF Power (2a) OAB .12 0065100 0.0 31106400 4803 (27.95.67.80) s’
Conmrol 43,20 (K90-5600) 62 00 (36 304092) SLIR (M, 95.6552) o
HF Power (mw') OAB 3760 (2%8.2173) 2282 (R 241%) 4197 (#1717 0%
Coarol 1593 (149.2733) 006 (298 1 S8y 1566 (25713000 02xs?
LFHF aso OAB 1766 © 55018248 2.276 (0482-2.572) 1757 (0551.2.213) 03§52
Conmrol 2057 ©.765.2453) 1612 (051 2-1.909) 1,520 (0690.1,733) s

'Repeated-measures analysis of variance (ANOVA & “Fricdman test
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Tabled: Companison of heart rate vanability parameters between the two study groups at

three different evaluation moments: intergroup analysis

Evalmten Parameter analyzed OABGreup Ceatrel Group pralee
Mement m-dl) (20
Mo RRII(ms) 651 72 1272 676712 1447 0x7*
Mean HR(bcas mmunc) Y1512 60 2272171 ax3e«
SDNN (ms) NN $79(328828) 03s
PNNSO (%) 27 (955.503) N2QER00 o
LF Posk Gi2) 0086 © 051.0112) 0082 (00830 108%) 0N
Prevedding LF Power (ma) 50948 (6706170 56,45 (43,30.70.90) 029
LF Power (ma') 398 12872506 159 (302.4545) o
HF Peak (H2) 0253 O 1680343 02530 152 39) o
HF Fower (mm) 4576 0L30.63.12) 43 .20 (2890 S6.60) 024+
HF Powe (ms) 3653 (308.207%) 1593 (149.2733) o
LFHF rio 1759 0 597.264%) 2057 (07652 453) 0
Mem RRII(ms) W3 1258 IO 08 03¢
Mean HR (beas mmunc ) XTSI £782 160 02"
SDNN (am) 77.9% (45 3.51.5)) $39(332494) o
PNNSO () 122 (143.548) 276(T2467) 054
LF Pesk G12) 0081 © 083.0113) 0053 (070112 on
bl bladder LF Power (ma) $132 0 2.50.71.50) 43 97 (0303562 0
LF Power (m) JOT2S (480185 T) 1009 (363.1195) o
HF Peak (H2) 4397 (030 35,6 SLAR(M 95655 057
HF Power () 4097 G030 556 S1AS (M5 655 05
HF Powe (mx) 2998 (413.2399) 1006 (298.1568) ot
LF HF r2n 2213 0.AR2.2563) 161105121 909 057
Meam RRII(ms) 9% 12 1170 694s 1389 o
Mean HR (beass mmunc) 72142 $94s 152 g
SDNN (=) MI22889) NSB6LTI0_ o3
PNNSO () 314 (13RaKN) 251 (397465 o
i LF Pesk (2) 0075 @os3alll) 0,09 (0.053.0.147) oy
LF Power (m) W (525.6005) S2.45(200 63,17 0w
LF Power () 3049 (295.2436) 27RK (2551529 0
HF Peak (Hx) 0256 ©.177.0337) 023901520 35%) o3




HF Power (o) 075 ooty
HF Powe (ms) WSS a0 8T
LEHF 2o 1763 0 589.2235)

62,02 (36480 6092)

1566 (25743100

1520 (06401 733)

oW

02
o

OAB: Overactive bladder. * Student’s t-1est; * Mann Whitney test.
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Summary

Introduction: Parasacral transcutancous electrical nerve stimulation (PTENS) has been
used to manage lower urinary tract symptoms (LUTS) refractory to standard urotherapy.
Nevertheless, its actual effectiveness in the treatment of bladder and bowel dysfunction
(BBD) remains to be established. Objective: To evaluate the effectiveness of PTENS in
children with BBD. Study design: This was a randomized clinical trial conducted with
children and adolescents of 5-17 years of age diagnosed with BBD. The sample was
divided into two groups: a control group (standard urotherapy plus scapular/sham
electrotherapy) and a treatment group (urotherapy plus PTENS). All the patients were
submitted to three 20-minute electrotherapies (PTENS or sham) sessions/week for a
total of twenty sessions. Urinary symptoms were evaluated by structured questionnaire,
Dysfunctional voiding Symptom score (DVSS), and Visual analog scale. Constipation
was evaluated by Rome IV criteria, Constipation score, and Bristol scale. 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. LUTS improved in
both groups following treatment, with no statistically significant differences in
Dysfunctional Voiding Scoring System (DVSS) score, LUTS, or uroflowmetry patterns
between the groups. There was a significant improvement in functional constipation
post-intervention in the treatment group compared to the control group (70% vs. 20%,
p=0.001) with 71% (C1 0,28 - 0,88) of Relative Risk Reduction.

Conclusion: PTENS is effective for the treatment of BBD in children, particularly

insofar as functional constipation is concerned.
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Introduction

In children with bladder and bowel dysfunction (BBD), the treatment of lower urinary
tract symptoms (LUTS) is based principally on standard urotherapy, biofeedback,
anticholinergics, and electrical nerve stimulation [1]. Treating functional constipation
(FC) is known 10 be an essential step when treating children with LUTS and can lead to
an improvement in or even complete resolution of urinary symptoms [2,3].
Nevertheless, 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 one recurrence of the condition in the first five years after their initial
recovery and 25-30% of children FC will remain present even after pubenty, irrespective
of treatment given [4,5). Some factors that may influence response to treatment include
age, child’s motivation, often affected by cognitive and behavioral disorders, the
motivation of caregivers, dedicated and well-trained therapists in managing cases of
BBD [6]. Biofeedback, usually used in cases of dysfunctional voiding, has yielded
conflicting results in cases of FC [7.8]. In addition, anticholinergics that improve
symptoms of urinary urgency and daytime incontinence may exert a negative effect on

colonic transit, making FC worse [9].

Transcutaneous electrical nerve simulation (TENS) has been used as an altemative
treatment for patients with LUTS refractory to standard urotherapy, and this treatment
has also been reported to exert an effect on FC [10,11). Of various electrical nerve
stimulation techniques used, parasacral TENS (PTENS) has yielded positive effects in

children with LUTS. A pilot study has already shown that PTENS can simultaneously
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improve LUTS and FC in children with BBD, possibly reducing the duration of
treatment and the associated costs [ 12). Nevertheless, despite these promising results,
studies with a greater level of evidence have yet to be conducted on the effectiveness of
PTENS in children and adolescents with BBD. Therefore, the objective of the present
clinical trial was to evaluate the effectiveness of PTENS in BBD. To the best of our
knowledge, this is the first randomized clinical trial to evaluate neuromodulation for the

treatment of children with BBD.

Methods

This was a randomized, prospective, blind clinical trial with intention-to-treat analysis,
carnied out between October 2017 and December 2019. This study was conducted with
children attending an outpatient clinic for the diagnosis and treatment of urinary

disorders in childhood and adolescence.

Selection of the sample

Inclusion criteria consisted of children and adolescents of 5-17 years of age with BBD,
defined as the presence of FC associated with LUTS. Patients with neurological ¢/or
anatomical abnormalities of urinary ¢/or digestive tracts, those unable to attend
treatment sessions three times a week, individuals with diabetes mellitus or diabetes

insipidus, and those in use of anticholinergic drugs or laxatives were excluded from the

study.

Instruments
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Some instruments were used to evaluate LUTS prior to and following the intervention:
a) A structured questionnaire to evaluate LUTS (urinary urgency, daytime urinary
incontinence, urinary tract infection, frequent urination, nocturia, stress incontinence,
giggle incontinence, holding maneuvers and enuresis); b) Dysfunctional Voiding
Scoring System (DVSS) and ¢) A two-day bladder diary including records of urinary
frequency, mean voided volume, and maximum voided volume. A visual analog scale
(VAS) was used 10 measure perceived improvement in daytime urinary symptoms at the
end of the twenty sessions, with the response being classified as follows: no response:

<50%, partial response: 50-99% or complete response: an improvement of 100%.

FC was evaluated by: a) Rome IV criteria for children of 4-18 years of age, in which
children having at least two positive items of the six listed critenia for more than a
month were considered to be constipated; b) A modified constipation score for children
and adolescents based on an 8-item structured questionnaire on symptoms associated
with FC (1. Frequency of bowel movements; 2. Difficulty or pain on defecation; 3. A
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. The duration of constipation symptoms) and ¢) Bristol Stool Scale in

which types 1 and 2 were associated with FC.

All the children were submitted to uroflowmetry prior to and following the intervention,
including evaluation of maximum flow rate (Q.. ). time to Q... average flow rate,

voided volume, duration of flow, and flow curve pattern.
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Intervention

Randomization was performed by shuffling blocks of four sealed, sequentially
numbered brown envelopes. The patients were divided into two groups: the treatment
group- TG (standard urotherapy plus PTENS), and the control group- CG (standard
urotherapy plus sham-electrotherapy). All patients were submitted to electrical nerve
stimulation at 20-minute sessions held three imes 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 the
patient’s tolerance level, and without reaching the motor threshold. Four electrodes
were placed on each patient, two in the parasacral region, and two in the scapular region
(Figure 1). Electrodes located in the parasacral region were activated in TG, and
electrodes located in the scapular region were activated in CG. Parents, children, and
post-treatment evaluator were blinded about group allocation. The endpoints were

evaluated immediately following treatment.

All children received urotherapy consisting of the following instructions: not to wait
longer than three hours between voids; not to ingest foods such as coffee, tea,
carbonated drinks, chocolate, or citric fruits during treatment; to void before going to
sleep: to drink more fluids during the day (around 5 to 8 x 200-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: to avoid postponing voiding when urinary urgency
was present; appropriate consumption of fiber-rich foods for patients who had reported
poor consumption of these foods: 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 three times a day after their main meals.
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The study was registered in the Brazhan Clinical Trials Registry (RBR-58¢63h) and the
institute’s internal review board (No. 683884517.5.0000.5544). In all cases, patients
were only admitted to the study after their parents/guardians had signed an nformed
consent form or child, if over six years of age, had signed assent form. The dates were

collected only afier approval of the institute’s internal review board.

Statistical analysis

Analyses were performed using the Staustical Package for the Social Sciences (IBM
SPSS* Statistics), version 21 for Windows. The sample size needed for a power of 80%
(two-tailed alpha = 5%), with a 95% confidence interval (95%CI), was estimated using
the WINPEPI calculator [ 13]. Taking into consideration an expected rate of resolution
of voiding symptoms of 75% in TG and 31.3% in CG, as suggested by previous studies
[14,15], a total of 20 patients would be required in each group. Some numeric vanables
(constipation score, Qmax_voided volume, and duration of flow) were expressed in
logio(mean/ standard deviation) after transformation in symmetric vaniables and

evaluation by the Kolmogorov-Smirnov test.

In the intergroup analysis, Student’s t-test was used to compare the following variables
between TG and CG: constipation scoreiagi0, Qmaxigio, voided volumes, o and duration
of flowigio. DVSS, number of positive Rome IV criteria, Time 10 Qua, average flow
criteria were analyzed using the Mann-Whitney test. The chi-square test was used 1o
compare the categorical vaniables: LUTS, flow curve patterns, VAS score, and FC.

For the intragroup analysis, McNemar test was used to evaluate all the categoncal

variables prior to and following interventions evaluated in the intergroup analysis
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except for the variables FC in both groups, and urinary urgency in the treatment group,
since these were present in all patients before intervention. Wilcoxon test was used to
evaluate the following variables: average flow, time to Qumay, and DVSS score while the
paired Student’s t-test was used to analyze the duration of flowigio, Qmaxiyi o, voided
volumeyg 1o, and constipation scoreiagio.

Relative Risk, Relative Risk Reduction, Absolute Risk Reduction, and Number Needed
were calculated to evaluate the effect’s size of PTENS on statistically significant
associations.

P-values < 0.05 in the bivariate analysis were considered statistically significant in all

cascs.

Results

Fifty-one patients were eligible for the study, but 11 children were unable to attend
treatment sessions three times a week or were in use of Polyethylene Glycol. Finally, a
total of 40 patients with BBD were included in the study, with 52.5% being male. The
mean age of the participants was 8.4 + 2.8 years; mean BMI was 18.57 + 5.8 kg/m’.

One patient of TG stopped treatment (120. PTENS session) due to social problems.

The intragroup analysis showed daytime LUTS improvement in both groups. Regarding
nighttime symptoms, enuresis improved only in TG. Some uroflowmetry patterns also
changed significantly only in TG (Table 1). Intergroup evaluation showed no difference

between the groups concerning LUTS or uroflowmetry pattems. (Table 2)



In the intragroup analysis, despite CG demonstrated an improvement of constipation
SCOrCigi o, there was an improvement in only one item of Rome IV critena (fecal
incontinence; p=0.02). In CG the positive items of these criteria have reduced: however,

the median indicated the persistence of FC (median = 2; IQR = 0.25-3) (Table 3).

The mntergroup analysis showed an improvement in FC in TG, with only four patients in
this group (20%) requining laxatives following treatment. When each one of Rome IV
criteria was evaluated individually, an improvement was found in the frequency of
bowel movements, and retentive posturing in the children submitted to PTENS.
Following treatment, there was a greater reduction in the number of positive Rome IV
criteria in TG compared to CG (Table 4). Evaluating the effect of PTENS on CF, values
to Relative Risk and Relative Risk Reduction were 0.29% (C10.11 - 0.72) and 71% (Cl

~ 0.28 - 0.88), respectively.

In the present study, PTENS plus urotherapy was an effective approach for children
with BBD, particularly conceming FC, with an effect that was significantly greater than
that achieved with standard urotherapy. A statistically significant improvement in LUTS
was found in both groups, showing that standard urotherapy, although relatively

ineffective for CF, can be beneficial in reducing LUTS in BBD patients.

Although standard urotherapy is considered the only measure mitially required for many

children with LUTS, PTENS in association with urotherapy can be particularly
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beneficial in children with BBD, since 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 is to be resolved. Since parasacral TENS reduced the CF rate by 50%,
with the magnitude of the effect demonstrating the need to treat two patients to have a
positive effect on one patient, we observed that neuromodulation was beneficial when
compared to standard urotherapy. Thus, itis estimated that this is the first study to show
the efficacy of parasacral TENS on CF in the treatment of children with BBD, not only

using a control group but through a randomized clinical trial.

Randomized studies have shown the positive effects of PTENS on LUTS [ 14,15].
However, the results of the present study showed that, despite LUTS improvement
when electrical nerve stimulation was applied, the positive result 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, i1.¢. standard urotherapy, a measure that
would result in the selection of only refractory cases for the study, possibly benefitting
the TENS group to a greater extent, was not given previously. Children who postponed
voiding could also have affected our results. In an earlier population-based study, our
research group [ 16] 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 could represent the positive effect on

bladder emptying in the PTENS group.
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Another interesting finding is enuresis improvement in the PTENS group. This result
suggests that, by improving FC, PTENS also produces a positive effect on enuresis. An
association between enuresis and FC has been reported in the hiterature [ 17] and another
recent study found that FC could interfere negatively in the patient’s response to
desmopressin [18]. A previous study conducted by our research team showed that
PTENS can be useful in children with non-monosymptomatic nocturnal enuresis [19).

Interestingly, in children with BBD enuresis can also improve with PTENS.

The use of laxatives is the most recommended treatment for FC, yielding good
outcomes, particularly with the use of polyethylene glycol [20). Nevertheless, due to
the nsk of a recurrence of bowel dysfunction, the need for prolonged use of these drugs
can be quite expensive, ofien constituting a reason for the patient to abandon treatment.
Episodes of fecal incontinence and even fear of bowel damage due to their prolonged
use could also be a cause of treatment discontinuation [21). Therefore, PTENS could

prove a promising alterative particularly in cases of BBD.

The short follow-up time is a limitation, which is msufficient 1o allow us to affirm that
PTENS results in a lasting improvement in FC. The fact that t 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
situation that may have been attenuated by blinding the final evaluator and same weekly
electrotherapy regimen. Nevertheless, the use of previously validated evaluation
instruments such as the DVSS and the Rome IV criteria may have resulted in a shghtly

more precise analysis of the results.
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Conclusion

PTENS is effective as a therapeutic approach in children with BBD, particularly given
its effect on FC. Although electrical nerve stimulation leads to an improvement in

LUTS, the result is no different from that obtained with standard urotherapy.

Declarations of interest: None.

Funding: This research did not receive any specific grant from funding agencies in the

public, commercial, or not-for-profit sectors.

102



13

References

(]

Austin PF, Bauer SB, Bower W, Chase J, Franco I, Hoebeke P, etal. The
standardization of terminology of lower urinary tract function in children and
adolescents: update report from the Standardization Committee of the
International Children’s Continence Society. Neurourol Urodyn 2016;35:471-81.
https://doi.org/10.1002nau. 22751.

Loening-Baucke V. Unnary ncontinence and urinary tract infection and their
resolution with treatment of chronic constipation of childhood. Pediatrics
1997:100(2 Pt 1):228-32. hups//doi.org/10.1542/peds.100.2.228.

Borch L, Hagstroem S, Bower WF, Siggaard Rituig C, Rittig S. Bladder and
bowel dysfunction and the resolution of urmary mcontinence with successful
management of bowel symptoms in children. Acta Paediatr 2013;102:215-20.
https://doi.org/10.111 1/apa.12158.

Bongers ME, van Wik MP, Reitsma JB, Benninga MA. Long-term prognosis for
childhood constipation: clinical outcomes in adulthood. Pediatrics
2010;126:¢156-62. https://dor.org/10.1542/ peds. 2009-1009.

van Ginkel R, ReitsmaJB, Biller HA, van Wik MP, Taminiau JA, Benninga
MA. Childhood constipation: longitudinal follow-up beyond puberty.
Gastroenterology 2003;125:357-63. https://doi.org/10.1016/500 16-

5085(03 YOOR 88-6.

Arlen AM. Dysfunctional voiders: medication versus urotherapy? Curr Urol Rep
2017:18:14. hups://dororg/10.1007/511934-01 7-0656-0.

van Mill MJ, Koppen UJ, Benninga MA.. Controversies in the management of

103



10.

ll.

12.

13.

14.

14

functional constipation in children. Curr Gastroenterol Rep 2019:21:23.
http://doi.org/10.1007/51 1894-019-0690-9.

Rao SS, Benninga MA, Bharucha AE, Chiarioni G, Di Lorenzo C, Whitehead
WE. ANMS-ESNM position paper and consensus guidelines on biofeedback
therapy for anorectal disorders. Neurogastroenterol Motil 2015:27:594-609.
https://dot.org/10.111 1/nmo.12520.

Hesch K. Agents for treatment of overactive bladder: a therapeutic class review.
Proc (Bayl Univ Med Cent) 2007;:20:307-14.
https://doi.org/10.1080/08998280.2007.11928310.

Zivkovic VD, Stankovic I, Dimitrijevic L, Kocic M, Colovic H, Vlajkovic M, et
al. Are interferential electrical stimulation and diaphragmatic breathing exercises
beneficial in children with bladder and bowel dysfunction? Urology
2017;102:207-12. hup:// doi.org/10.1016/j.urology.2016.12.038.

van Wunnik BP, Baeten CG, Southwell BR. Neuromodulation for constipation:
sacral and transcutancous stimulation. Best Pract Res Clin Gastroenterol

201 1;:25:181-91. hutp//doi.org/10.1016/).bpg.2010.12.008.

Veiga ML, Lordélo P, Fanias T, Barroso Jr U. Evaluation of constipation after
parasacral transcutaneous electrical nerve stimulation in children with lower
urinary tract dysfunction: a pilot study. J Pediatr Urol 2013:9:622-6. 13.
Abramson JH. Age-standardization in epidemiological data. IntJ Epidemiol
1995:24:238-9. http//dororg/10.1093/1je/24.1.238.

http://doi.org/10.1016/.jpurol.2012.06.006.

de Paula LI, de Oliveira LF, Cruz BP, de Oliveira DM, Miranda LM, de Moraes

104



15.

16.

17.

18,

19.

20.

15

Ribero M, et al. Parasacral transcutaneous electrical neural stimulation (PTENS)
once aweek for the treatment of overactive bladder in children: a randomized
controlled tnal. J Pediatr Urol 2017;13:263.¢1-263 .¢6.
http://doi.org/10.101 6 jpurol 2016.11.019.

Lordélo P, Teles A, Veiga ML, Correia LC, Barroso Jr U. Transcutaneous
electrical nerve simulation in children with overactive bladder: a randomized

clinical tnal. J Urol 2010;184:683-9. http//doi.org/10.1016/).juro.2010.03.053.

Sampaio C, Sousa AS, Fraga LG, Veiga ML, Bastos Netto JM, Barroso Jr U.
Constipation and lower urinary tract dysfunction in children and adolescents: a
population-based study. Front Pediatr 2016:4:101.
http://doi.org/10.3389/fped 2016.00101

Averbeck MA, Madersbacher H. Constipation and LUTS: how do they affect
each other? Int Braz J Urol 2011:37:16-28. https:/dot.org/ 10.1590/51677-
5538201 1000100003,

Ma Y, Shen Y, Liu X. Constipation in noctumnal enuresis may interfere
desmopressin management success. J Pediatr Urol 2019;15:177.¢1-177 .¢6.
https://doi.org/ 10.1016/.jpurol. 2018.11.019.

Lordélo P, Benevides I, Kemer EG, Teles A, Lordélo M, Barroso Jr U. Treatment
of non-monosymptomatic nocturnal enuresis by transcutaneous parasacral
electrical nerve stimulation. J Pediatr Urol 2010:6:486-9.
https://doi.org/10.10164 jpurol 2009.11.005.

Bhatnagar S. Polyethylene Glycol vs. Lactulose in Infants and Children with

Functional Constipation: Pediatnic Gastroenterologist’s Viewpoint. Indian

105



Pediatr. 2019:56(5):418-9.

16

21.  Van Ginkel R, Reitsma JB, Biiller HA, Van Wijk MP, Taminiau JAJM, Benninga

MA. Childhood constipation: Longitudinal follow-up beyond puberty.

Gastroenterology. 2003;125(2):357-63.

KEYS

BBD - bladder and bowel dysfunction

DVSS - Dysfunctional Voiding Scoring System

FC - functional <onstipation

GC- control group

GT = test group

IQR - Interquartil range

Cl- Confidence interval

Qus - maximum fow rate

LUTS - lower unnary tract symploms

PTNS - Parasacral transcutaneous ¢ lectncal nerve stimulation

VAS - visual analogue scale
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Table 1. Intragroup comparison- urinary symploms and uroflowmetry patterns in the control and treatment groups.

Contrel Group Trestment Groap (PTNS)

Bancline Pot-intery enton praue Bascline Pastintervention Py e
DVSS, modisn (IQR) T3S (11-16) ®(02510) aper T8 (825.16.75) 109 @bt
Urinary wpency, 8 (%) 1965 708 <pn* 200100 708 .
Daytime incontmence, 8 (%) 18 00 £ (%) o> 17¢85) T08) o.0n2*
Holdng manaavers, a (%) 16 &0 () om* 17(8%) 6 (%) o001
Froquers wrination, n (%) 1165 2(0) ome 12¢600 4() oo
Nocturs, 0(%) 420 40) 1" 708 200) 00"
Emarcsis, n (%) 1765 1507%) o 150% 45 o
Duration of flow,y . means SD 1385402 136 4024 asr 13402 124016 oo
Tme © Q.. moedian GQR) 621N 905 613) sy ssoRym T(5.75.825) e
Ques b mecan + SD 1Iss0? 121403 sy 114021 1254022 <0001
Average flow, medin (IOR) 6(32500.3%) 946108 s 5097 £5(71229) o001+
Vaided volume, 4o man 1 SD 221403 22640107 oxa 217202 224021 0

* Wilcanon test: " McNemar fest; * Student's paired 14 DVss. Dysfinatiomal Vosding Scormg sysiem. bog - logarshm. n: number. SD. sandad devistin. IQR: imerquartile mage .

Quax: mavmum flow rak

Table 2. Intergroup comparison following intervention: urinary symptoms and

uroflowmetry pattemns
Pent-inter ve ntion
Cantrel Group Tr st o ot oo p peovalue
(PTNS)

DVSS modiom 1O ¥ 6 (0.25-10) 2(0-9) 02y
Urinary wgency, a (%) 705 708 Lao*
Daytime mcontinence, a (%) (40 T35 oM
Holing mamewvers, n (%) & (30 6 (3 Lo
Frequent urination, n (%) 2{1 402 0.
Nocunia, n (%) 4020 21y ax*
Enwesis, n (%) 15(7%) 948 aas”
Duration of MW, men + SD 1362024 1.2 £0.16 008
Time 10 Que, modian (IQR) D05 (513} TiR75-82%) 01¥
Qs g, mean + S0 121203 1.25 £ 022 0se
Average llow, median (1QR ) A (66114) S5 (%-1229) L
Voided volimesgn, mesn = SD 226 £037 221 021 o6e
Flow curve patierns, n (%) an

el shaped 15789 16 (%5.9)

Stsccain 1{5.3) 0

Tower -shaped 1{5.3) 1 5.6)

Intermiment {5 li5.6)
VAS score s

No respanse (VAS <507 ) 1i%) 2l

Partial respomie (VAS S0-99%) 12 60) 10(50)

Complew response (VAS =100%) T35 (40

* Smdent's Hest, ¥ Chissquare test, * Mann Whitaey ksi; n number; DVSS: Dysfuncional Voiding Scoring Syssemy

1OR: &

quartle ran e Qs

Now rate; bogiw: loganithm o, VAS: visusl smalog scake.
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Table 3. Intragroup comparison: bowel symploms pre- and post-intervention in the control and treatment groups

108

Cost ol Group Trestment group (PTNS)
Baschine Post-Intervention I Baslime Pedltavention  pralee
Consgution n (%) 20 (om 10w . 20¢10m 420 .
Postive Rome IV crvern, madion (JOR) em 200283 o 2528 o <omr
Raeme IV craria. n (%)
<2 bowel movemcmaw ok 945) 708) os» 600) 1S oo
Epnade of focal icontnance 115 40) o 1155 2000 L
Retentiwe potuning 1050 945 1000 1159 200 om
Pan seanmg st cvacumton 150% 1050 s Heon LY om
Lampy ar hard swook 40 1S5 o> 35 15 os
Stools that may bbod wiat s (@) (%) Lo 1155 420 o
Conggution scoro, . mods (SD) 1202 074037 om 09102 asoM <omr
Swal types 1 a0d 2 of the Brastal swal scale. a %) s o) 1050 asy» 9 5 525 o
T M Nemur to,* Wikconon &+ Stodern s pared 1At o mamba. IQR. micrquars ke range. SD. stndird devigion
Table 4. Intergroup comparison: bowel symptoms
Post-intervention
Conltrd Greup Treatmenl Group ralue
Constpatian, a (*s) H (70) 4(20) op01*
Rome IV critenia, a (%)
< 2 bowel movaments wook T(3%) 145) L
Epnode of fecal incomtinence 4(20) 2{W) [
Rewnine posmnng 945) 24M0) o.m=
Pam/'stranmg o evacuston 10 (50) 6(%) are=
Lumpy o hard siook 15 1(5) 1.
Stoals that may block todet £ (40) 4(2) e
Sioal types 1 and 2 of the Bnstol stoal scale, n (%) 10 (50) 5¢25) o=
Consbpuban s00fcy! «, mean (SD) 0.78:0.37 051034 o
Posttive Rome 1V crikeraa, median (IQR ) 2 (0.25-3) 040-1) 0002
Use of laxatives following ¥eatment. n (% 13 (65) 4(20) L

* Chrsquare tot, * Student’s Hest, Mana Wistacl1ast’, 8. sumbcr, SD—tndard dovubon. IQR-micrquartle range
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Supplementary Material

Table S1. Sociodemographic and anthropometric characteristics of the study sample at

baseline.
Control Group Treatment Group (FINS)
p-value
n=20 n=20

Sex, n (%) 0.3

Female X (40) 12(60)

Mak: 11(5%) 945
Age, mxan + SD 9231 78224 018"
Body mass mdex, mean + SD 177+39 195473 0.38%
Rectal diameter, mean £ SD lR:ox 241 0.35%
Rectal diameter 23 cm, 0 (%) 10(50) 529 0.1

* Pearson’s chi-square test, * Sudent's Hest n: number; SD: standard deviation.

Table S2. Baseline lower urinary tract symptoms and uroflowmetry patterns in the
study sample.

Contrd Group Treatment Group

NS prakic
=2 n=20

DVSS, meduan (IQR) 135¢11-16) 13(825.16.75) oS3
Urnary urgency. n (%9 199%) 2 (100) o3
Daytime incomtinence. n (%) 15(%0) 1785 0s3
Holdmng mancuvens, a (%9 16 (80) 17 (%5 068
Froquent wmation, n (%) 115%) 12 (60 07
Necmnaa (%) 420 743) 029
Enurcsis, a (%) 17(%5) 150% 043
Dwraton of flowige, mean = SD 135202 13202 0
Time 10 Qe medan (IQR) 96-1%) LE Tl A st
Qmuax syin, mean = SD LIS 2027 Liz021 029
Average flow, modian (IQR) 6(325-103%) S8 o
Vadad valume, o mean = SD 2212033 217202 08
Flow crwe patiems, a (%) oA

Belshpad 1400 15 (90)

Staccab 1¢5) o

Tower shaped 200 us)

Intcrmugent LI L) L)

* Chiaquare tost; *Mam Whithey test. © Student's Hest 52 aumber; SD: tandard devation; DVSS: Dysfunctonal

Voiding Scormg system; IQR: inkcrguartike range; Qmax: maximum flow tak; bgw logw thm.
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Table S3. Baseline bowel sympioms in the study sample.

Control Group Tire al v il

Group (PFTNS) pvalue

n=10 n =20
Constipation, a (%) 20 (104} 2004 1Ry -
Durastion ol constipation, a (%) 023
< | year 0 420)
1-3 yoars 4200 5(25)
3.5 years 5(25) 3(15)
5-7 years 5(25) 5(25)
»7 years 6 (30 3(15)
Rome IV criteria, m (%)
< 2 bowel movemenis'wedk Gi45) 603 033
Epnade of focal incontine noe 10 (55) 1 (55) 1 00
Reteniive posmring 10 (50} 11 {55) 0.75*
PamSstraining st cvacustion 15(75) 4 (0) 0.72%
Lumpy or hard siook 4(20) 3(15) 0.68*
Stools that may block tailat B (40) 11 (35) 034
Constipation scoraaye, mean (SD) 1.02:0,2 091202 013
Stoal types | and 2 of the Brisolstool scale, n (%) 8 (40) 945) 0.75

*Chi-square test; * Mann Whimey test; © Sudent dest; m number; SD: stndard deviation.

Figure 1. Position of he slectrodes durng PTENS and scapular electotherapy Chck hore 1o nccess/downioad Figure (upload each ligure separately, indicate
number in Descrption baox) Figume 1 Jpeg g




