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RESUMO

Introducdo: A Estimulacdo Elétrica Nervosa Transcutanea (TENS) parassacral € um método
eficaz para o tratamento da Bexiga Hiperativa (BH), além de melhorar os sintomas da
constipacdo. Entretanto, ainda ndo é conhecido se a constipacao per si é um fator de risco de
falha para a resolugdo dos sintomas de BH apds a TENS. Além disso € possivel que a a¢do do
TENS em relacdo a BH seja diretamente associada com a melhora da constipacdo. Objetivos:
Avaliar a presenca da constipacdo como fator progndstico na resolucéo dos sintomas de Bexiga
Hiperativa Isolada (BHI) em escolares tratados com TENS parassacral. Testar a hipotese de que
o efeito da TENS parassacral na BHI seria devido ao fato de que a constipagdo € melhorada
com este método. Materiais e Métodos: Estudo prospectivo de escolares com BHI, constipadas
ou nédo, que foram submetidas a TENS parassacral. A melhora dos sintomas miccionais foli
avaliada pela Escala Visual Analdgica e o Critério Roma Il foi usado para diagnosticar a
constipacdo antes e apds o tratamento. Os sintomas de urgéncia, urge-incontinéncia, Infecgéo
do Trato Urinario (ITU), polacilria, noctiria, manobras de contencdo, enurese e constipacao
foram avaliados. Todos os pacientes foram orientados quanto a uroterapia padrao, exceto em
relacdo ao tratamento da constipacdo. Além disso, nenhuma crianca fez uso de medicamento
anticolinérgico. Resultados: 51 criancas com BHI foram incluidas no estudo, tendo resolucao
completa dos sintomas em 25 (49%). Vinte e cinco criangas eram constipadas antes do
tratamento e obtiveram resolugdo dos sintomas em 15 casos (60%). N&o houve diferenga
estatisticamente significativa entre idade, sexo e 0s sintomas urinarios entre as criangas
constipadas e ndo constipadas. Houve uma melhora na urgéncia, urge-incontinéncia e na
realizacdo de manobras de contencdo nos dois grupos, porém ndo houve melhora significativa
da enurese. Nao houve diferenca significante na resolucdo da BHI nas criancas constipadas ou
ndo. A resolucdo da BHI ndo foi associada com a resolucdo da constipacdo e vice-versa.
Conclusdo: A presenca de constipacdo antes do tratamento ndo foi associada a um pior
progndstico para a resolucdo de sintomas de BHI. A melhora da BHI ndo esta associada a
melhora da constipacdo com a TENS parassacral.

Palavras chave: Bexiga Hiperativa Isolada, Crianca e Eletroestimulacdo Transcutanea



ABSTRACT

Introduction: Parasacral transcutaneous electrical nerve stimulation (TENS) is an effective
method for the treatment of overactive bladder (OAB) and improve the symptoms of
constipation. However, it is not yet known if constipation itself is a risk of failure factor for the
resolution of the symptoms of OAB after TENS. Furthermore it is possible that the action of
TENS compared to OAB is directly associated with the improvement of constipation.
Objective:To assess the presence of constipation as a prognostic factor in resolving symptoms
of isolated OAB in children treated with parassacral TENS. To test the hypothesis that the
effect of parasacral TENS in isolated OAB would be due to the fact that the constipation is
improved with this method. Material and Methods: This is a prospective study children of
with isolated OAB who were submitted to parasacral TENS. The Rome Il criteria were used
to diagnose constipation. Symptoms of urgency, urge incontinency, UT]I, frequency, nocturia,
holding maneuvers, enuresis and constipation were evaluated by visual analog scale. All
patients were informed about the standard uyotherapy, except for the treatment of constipation.
In addition, no child made use of anticholinergic medication. Results: 51 children with isolated
OAB were included in the study, with complete resolution of symptoms in 25 (49%). Twenty-
five children were constipated before treatment and achieved resolution of symptoms in 15
cases (60%). There was no statistically significant difference between age, sex, and urinary
symptoms among the constipated children and not constipated. There was an improvement in
urgency, urge incontinence and carrying out holding maneuvers in both groups, but no
significant improvement in bedwetting. There was no significant difference in the resolution of
isolated OAB in constipated children or not. The resolution of isolated OAB was not associated
with resolution of constipation and vice versa. Conclusion: The presence of constipation before
treatment was not associated with a worse prognosis for resolving symptoms of isolated OAB.
Improved isolated OAB is not associated with improvement in constipation with parasacral
TENS.

Keywords: Overactive Bladder Isolated, Child and Transcutaneous electrical stimulation
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1 INTRODUCAO

A Bexiga Hiperativa (BH) é o disturbio miccional mais comum na infancia e esta
presente em, aproximadamente, 6% das meninas e 3,8% dos meninos com 7 anos de idade.!
Seu inicio pode ser lento, com o aumento gradual na piora da urgéncia, ou ocorrer
repentinamente com episodios importantes de incontinéncia urinéria, podendo persistir com o
tempo, com impacto na funcdo da bexiga e mais casos de infeccdo do trato urinario (ITU) na
idade adulta.> Além de consequéncias fisicas, criancas com urgeincontinéncia podem
apresentar alteracbes comportamentais, como maior agressividade, isolamento social e deficits
de atencéo.® A BH pode ter associacdo com alguma alteracio na fase de esvaziamento vesical,
porém quando apresenta fluxo em sino e auséncia de residuo p6s miccional, pode ser

denominada de Bexiga Hiperativa Isolada.

A constipagdo, queixa frequente na infancia, é considerada um problema de salde
publica devido a sua alta prevaléncia em toda a populacdo, representando um significativo
impacto nos servigos de salide com um custo de 3,9 bilhdes por ano, nos EUA.* Definida como
um conjunto de sinais e sintomas relacionados a eliminacdo das fezes, o que inclui diminuicao
da frequéncia evacuatoria, fezes grandes, duras ou em pequenos pedacos, dor abdominal, fezes

retidas no reto e escape fecal.>®

A relacdo entre a constipacdo e os sintomas do trato urinario inferior, em criancas, é
bem conhecida, sendo chamada de bladder bowel dysfunction (BBD). A BBD esta associada a
um maior risco de ITU e refluxo vesicoureteral (RVU).”® A constipacdo pode associar-se a
disfuncéo do trato urinario inferior (DTUI) por algumas razdes: 1) fezes endurecidas e retidas
no reto podem comprimir a bexiga e o colo vesical, contribuindo para um pior esvaziamento
vesical; 2) A contracdo da musculatura perianal, usada na retencdo de fezes, pode contrair o
esfincter uretral externo, predispondo a uma maior retencdo de urina; 3) Uma hiperatividade do
assoalho pélvico pode dificultar o esvaziamento vesical; 4) ContracGes do esfincter uretral
externo, para evitar a incontinéncia urinaria, podem, por conseguinte, contrair a musculatura
imaturidade neurofisiologica e sem relacdo de causa e efeito; 6) Pela mesma origem
embriologica, alteracbes aferentes ou eferentes espinhais e supraespinhais podem estar

envolvidas em ambas as condigdes.®°
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Recentemente, Veiga et al demonstraram que ndo somente a micgédo disfuncional, mas
também a Bexiga Hiperativa (BH) com miccéo coordenada estdo associadas a constipagéo.*!
Criancas com BH Isolada apresentaram uma chance quase trés vezes maior de apresentar
constipacdo do que as assintomaticas. Sendo assim, é primordial que, na abordagem da crianca,

ambas as disfuncdes sejam tratadas.

Antimuscarinicos podem ser usados para o tratamento da BH, mas uma desvantagem
importante é a sua acgio negativa sobre a funcdo defecatéria.’> TENS (Transcutaneous
Electrical Nerve Stimulation) parassacral tem se mostrado eficaz no tratamento da BH em
criangas.'® Do mesmo modo, a TENS tem mostrado resultados favoraveis para a constipacéo,**
portanto, uma vantagem adicional da TENS parassacral é que, além da melhora dos sintomas
miccionais, ha também resolucio da constipacdo em um nimero significativo de criangas.'>
Entretanto, ainda ndo € conhecido se a constipacao per si € um fator de risco de falha para a
resolucdo dos sintomas de BHI apds a TENS.

Além disso, alguns autores tém demonstrado que o tratamento da constipacao por si s6
faz os sintomas do trato urinario inferior melhorarem.®!’ No estudo de Loening-Baucke et al, a
melhora da constipagdo levou a corre¢do da incontinéncia em 89% dos casos.'® Como a TENS
tem efeito positivo na resolucdo dos sintomas miccionais e de retencdo fecal, poder-se-ia
teorizar que a acdo desse método na BH poderia estar diretamente relacionada a melhora da
constipacdo. Em outras palavras, que a acdo da TENS parassacral na BH seria, basicamente,

devido a resolucdo da constipagao.
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2 OBJETIVO

2.1 Objetivo Geral

e Avaliar a presenca da constipacdo como fator prognostico na resolucgdo dos sintomas de

BHI em escolares tratados com TENS parassacral.

2.2 Objetivo Especifico

e Testar a hipotese de que o efeito da TENS parassacral na BHI seria devido ao fato de

que a constipacdo é melhorada com este método.
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3 HIPOTESE CIENTIFICA

e A presenca da constipacdo prévia ao tratamento com TENS é fator de risco para falha

da resolucdo de sintomas de BHI ap6s o procedimento.

e O efeito da TENS parassacral na Bexiga Hiperativa Isolada associa-se a melhora da
constipacdo com este método.
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4 REVISAO DA LITERATURA

4.1 Bexiga Hiperativa

A BH é um tipo de disturbio do trato urinario inferior e é definida, pela International
Children’s Continence Society (ICCS), como a presenca de urgéncia miccional com ou sem
incontinéncia urinaria, geralmente acompanhada de aumento da frequéncia urinaria e da
enurese. E uma alteracdo da fase de enchimento vesical, na auséncia de ITU ou de outra
patologia associada,'® podendo apresentar, de forma associada, alguma alteracio no
esvaziamento vesical, como fluxo em staccato ou residuo significativo. Para as criancas que
ndo apresentam nenhuma alteracdo no esvaziamento da bexiga, como a urofluxometria em
formato de sino ou torre e residuo p6s miccional desprezivel, o distdrbio urinario pode ser

denominado de Bexiga Hiperativa Isolada (BHI).

O controle para a mic¢do pode ser adquirido entre 0s 3 e 5 anos e envolve centros
corticais superiores no cérebro, medula espinhal, sistema autondmico e somatico, receptores
aferentes sensoriais, além de componentes anatdmicos do trato urinario inferior. O centro
miccional do cérebro tem um papel relevante na percepcao sensorial de plenitude da bexiga e
controle motor da mic¢do, como diversas outras areas cerebrais (centro pontino da micgéo,

substancia cinzenta periaquedutal, talamo, insula, giro cingulo anterior e cortex pré-frontal).?

Uma possivel teoria para a BH na infancia seria um atraso da aquisi¢cdo da inibicao
cortical nas contrac6es involuntarias do detrusor, no decurso da maturacdo do padrdo miccional,
gue pode ser nas vias reticuloespinhais da medula ou no centro inibitério do cortex. Além disso,
um retardo na sincronia entre coordenacdo esfincteriana durante a miccdo pode causar

contragdes do detrusor no enchimento.?

A BH pode estar associada a sintomas urinarios como urgeincontinéncia, enurese, ITU
de repeticdo, refluxo vesicoureteral e hidronefrose. Criangas com urgéncia miccional tendem a
realizar manobras, como cruzar as pernas ou agachar para anulagdo do desejo e postergacao da
miccdo durante uma contracdo involuntaria da bexiga ou momento de grande urgéncia
miccional, proporcionando, momentaneamente, um relaxamento reflexo do detrusor. A

persisténcia isométrica do esfincter contra o detrusor e 0 seu incompleto relaxamento pode
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ocasionar a hipertrofia da musculatura vesical.??> Essa hipertrofia favorece a diminuicéo
progressiva da capacidade funcional vesical e persisténcia ou aumento da hiperatividade. Além
disso, a contracdo dos musculos do assoalho pelvico pode propiciar o retorno da urina para a
bexiga nas meninas, muitas vezes infectada.” Essa é uma possivel explicacdo para o quadro
clinico de criangas que nao tém residuo p6s miccional, porém apresentam historico de ITU de

repeticéo.

Em adicdo a esse evento, a dificuldade imposta pela crianca para a saida da urina durante
as contragdes da bexiga pode possibilitar o retorno da urina pelos ureteres, em graus variados,
podendo levar a hipertrofia da bexiga e ao aparecimento de diverticulos. O aumento da presséo
vesical e o refluxo vesicoureteral podem, também, levar & hidronefrose.? Além disso, a enurese
estd comumente associada a BH. Este fato pode ser explicado por uma fisiopatologia comum,
pois a incapacidade neurofisioldgica de controlar a bexiga durante o dia também persiste pela

noite.?*

Com a cronicidade dos sintomas relacionados ao distarbio miccional, a crianca tende a
uma inibicéo sucessiva do ato, resultando em consequéncias emocionais, com um maior grau
de ansiedade, autoimagem negativa e afastamento do convivio social.® Da mesma forma, 1U
esta associada a alterac@es de internalizagdo e externalizacéo.® A associagdo das consequéncias
fisicas e emocionais decorrentes da BH deve ser de grande importancia no manejo das criancas,

sendo necessaria uma equipe multidisciplinar para a sua abordagem.

Um dos tratamentos utilizados para BH € o uso de medicamentos anticolinérgicos que
agem nos receptores muscarinicos, reduzindo o estimulo aferente da parede vesical ou inibindo
a contracdo involuntaria da bexiga. Esse tratamento, devido a acdo generalizada em todo o
sistema nervoso parassimpatico, pode acarretar diversos efeitos colaterais, que inclui uma maior
propensdo a constipacio, boca seca e intolerancia ao calor.’> Além dos efeitos adversos, a

necessidade de uso diario da medicacdo dificulta a sua utilizagdo na populacéo pediatrica.

4.2 Constipacao

A constipagdo é definida como um conjunto de sinais e sintomas relacionados a

eliminacdo das fezes que inclui diminuicdo da frequéncia evacuatoria, fezes grandes, duras, ou
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em pequenos pedacos, dor abdominal, fezes retidas no reto e escape.>® Outros sintomas
desagradaveis e bastante angustiantes podem estar associados, como hiporexia, anorexia,

nauseas e vomitos.28

A constipacdo corresponde de 3 a 5% das visitas ao pediatra?’ e 25% aos consultorios
de gastroenterologistas.?® O seu diagndstico é basicamente clinico, sendo realizado através do

Critério Roma I11.1°

A constipagdo pode ser classificada em orgéanica (etiologia neuroldgica ou enddcrina) e
funcional. Neste caso, o fator causal é desconhecido e sua apresentacdo clinica varia de acordo
com o periodo de vida da crianca, correspondendo a 95% das causas da constipacao infantil.?’
Pode ser desenvolvida em trés momentos a partir de uma experiéncia defecatoria desagradavel:
com a introducdo de cereais e alimentos solidos na vida do lactente, no periodo do treino

defecatorio e no inicio da vida escolar.?®

.....

mudanga na rotina, tentativa de chamar atencéo dos pais ou irmaos, falta de atencéo, alteragdes
psicoldgicas e até abuso sexual. Um inicio de treino defecatdrio precoce e sob pressao dos pais,
postura inadequada (sem tocar os pés no chdo), inseguranca de usar o toilet e pouca ingestao de
fibras causando fezes endurecidas também podem levar a constipacdo.?®3® Na escola, as
criancas sao pressionadas a ndo abandonarem a sala de aula e, muitas vezes, recusam-se a usar
um toalete sem a devida higiene; isso pode propiciar a retencdo fecal. Independente do fator
precipitante, a associacdo da memdria ou expectativa da dor durante a defecacdo, que pode ser
consequéncia desses outros fatores, leva a um ciclo vicioso com defecaces dolorosas e

supressdo de ida ao toalete.?” 3132

A inibicdo da defecacdo com posturas retentoras empurram as fezes de volta ao canal
retal, reduzindo a urgéncia defecatoria. Com a reabsorcéo de &gua e eletrdlitos ha um acimulo
de fezes endurecidas e de grande didmetro, ocasionando evacuagGes com mais dor e possivel
fissura anal. A impactagdo fecal e a distensdo retal prejudicam os estimulos sensoriais
provocados pela chegada das fezes, a forca propulsiva do reto, assim como o desejo de
defecar,?”* podendo levar a diminuicdo do ténus, contribuindo ainda mais para o retardo da

defecacéo.
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A constipacdo, muitas vezes, é subdiagnosticada pelos pais, o que dificulta seu
tratamento pela demora da identificagcdo e da intervencéo terapéutica. Um estudo encontrou
uma elevada frequéncia de constipacdo em criancas enuréticas, quando avaliadas por
questionario, porém com baixa correlagdo, quando comparada com a opinido dos pais sobre o

diagndstico da constipacéo (36,1% versus 14,1%; Kappa=0,155, p=0,003).%

Comorbidades comportamentais sdo frequentemente encontradas em criancas
constipadas, principalmente quando relatam incontinéncia fecal associada. Essas alteracdes
psicolégicas podem ser, ainda, mais agravadas quando associadas a incontinéncia urindria,

sendo 3 a 6 vezes maior quando comparadas com criangas sem alguma incontinéncia.>

4.3 Relagao entre Bexiga Hiperativa e Constipacao

O trato urinario e gastrointestinal sdo sistemas anatomicamente e fisiologicamente
interdependentes. Isso inclui a mesma origem embrioldgica da bexiga e reto, musculos do
assoalho pélvico com a mesma funcdo para enchimento e esvaziamento da urina e das fezes e
inervacéo sacral e supraespinhal.®1" Em individuos saudaveis, esses sistemas devem funcionar

em sincronia.

A constipacdo e os sintomas urinarios sdo frequentemente encontrados na populagédo
pediatrica. Essa proximidade entre esses dois sistemas designou o termo de Dysfunction
Elimination Syndromes,’ porém engloba apenas alteragdo na fase de evacuacéo de urina e fezes.
Entretanto, criancas com sintomas de BHI (alteracdo apenas no enchimento da bexiga) tém uma
chance quase trés vezes maior de apresentar constipa¢do quando comparadas as criangas que
n&o tém queixas miccionais, com uma frequéncia de quase 60%.!! Dessa forma, o termo melhor
empregado para designar a relagdo dos sintomas é a Bladder and Bowel Dysfunction (BBD),*°

independente se ocorrem na fase de enchimento ou esvaziamento vesical.

E provével que a associacdo entre BH e constipacdo seja multifatorial. A principal
hipdtese é a de que, como 0s centros espinhais e supraespinhais envolvidos na defecacéo e
funcdo do trato urinario inferior sdo comuns, parece provavel que uma alteragédo

neurofisioldgica (ainda completamente desconhecida) desses centros pudesse levar a essas
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condicBes. Estudos de ressondncia magnética funcional tém demonstrado que o cortex pré-
frontal e cértex cingulado, além de outros centros, como insula e porcdo anterior do
mesencéfalo apresentam-se alterados em individuos com urgéncia miccional e constipagdo.?
Outros fatores comportamentais podem, também, predispor a essas duas condi¢cdes. Muitas
criangas com BH evitam tomar liquidos durante o dia para ndo passarem pelo inconveniente de
perderem urina, principalmente no periodo escolar. Essa baixa ingestéo de liquidos pode causar
retencdo fecal ou piorar uma constipacdo leve. Além disso, sabe-se que criancas com BH
contraem o assoalho pélvico quando fazem manobras de retencéo para evitar a perda urinéria.
A contracdo da musculatura esfincteriana anal causa feedback negativo, inibindo a contracdo
retal e, portanto, estimulando a retencéao fecal. A presenca dessa manobra, varias vezes ao dia,

pode, entdo, causar a constipacdo em muitas dessas criancas.

Por outro lado, em alguns casos, também é possivel que a constipacdo predisponha a
BH. Estudos tém demonstrado que o reto repleto pode piorar a funcdo vesical. Um estudo em
que um baldo foi insuflado no reto, simulando plenitude retal, em dois grupos (criangcas com
DTUI associado a constipacdo e sem sintomas fecais), 0s autores evidenciaram que a distenséo
retal aguda afeta a funcdo da bexiga em criangas com DTUI, independente da existéncia de

constipagdo cronica, através de uma resposta excitatoria vesical a distenséo retal.®

4.4 Eletroestimulacéo Transcuténea Parassacral

A Estimulacdo Elétrica Nervosa Transcutanea ou Transcutaneous Electrical Nerve
Stimulation (TENS) tem emergido como uma op¢ao terapéutica eficaz para o tratamento da BH
em criancas. Em 2001, Hoebeke et al. e Bower et al descreveram, pela primeira vez, 0s
resultados da utilizagdo da TENS no tratamento de sintomas do trato urinario inferior.3"%
Embora tenha relatado sucesso com essa técnica, o tratamento foi realizado, atraves de sessdes

diarias e prolongadas, ao longo de meses.

Em seguida, um estudo mostrou os resultados do tratamento de estimulacdo elétrica
feita em nivel ambulatorial (20 sessdes, 3 vezes por semana) com resolugdo completa dos

sintomas da BH em 62% dos pacientes.®® O acompanhamento dessas cringas, a longo prazo,
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mostrou que pacientes com urgéncia ou incontinéncia urinaria, antes do tratamento (84% e
74%, respectivamente), permaneceram assintomaticos durante um minimo de 2 anos apos o

tratamento de TENS parassacral.*

Estudos randomizados também demonstraram que a TENS parassacral pode ser mais
eficaz do que o tratamento placebo.***2 Por ser um método de facil uso e sem efeitos adversos
aparentes, a TENS parassacral tem emergido como um tratamento de primeira linha da BH em

criancas.

A TENS, também, parece melhorar a constipagdo na infancia, demonstrada em ensaios
clinicos randomizados.'**3 Exame de ressonancia magnética funcional apds distens3o retal ndo
dolorosa demonstrou ativacdo do talamo, insula, giro cingulo anterior e cortex pré-frontal;*
regides semelhantes no controle vesical?® sdo ativadas na eletroestimulagio sacral, o que pode
justificar a sua agdo em ambos os problemas. Veiga, et al em um estudo piloto, que utilizou
TENS parassacral em criangas constipadas com BHI, encontrou uma melhora dos sintomas da
constipacdo em 86% e 93% da urgeincontinéncia.l® Apesar dos resultados promissores, trata-

se de um estudo com pequena amostra e sem grupo controle.
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5 PACIENTES E METODO

5.1 Tipo de Estudo

Trata-se de um ensaio clinico ndo controlado, cuja coleta de dados ocorreu no periodo
de julho de 2013 a julho de 2015.

5.2 Local do Estudo

O estudo foi realizado no Centro de Distdrbios Miccionais na Infancia (CEDIMI),
servico do ADAB (Ambulatério Docente Assistencial de Brotas), localizados na Unidade
Académica da Escola Bahiana de Medicina e Saude Pablica, que se encontram no bairro de

Brotas, na cidade de Salvador — Bahia.

O CEDIMI é um centro especializado e multidisciplinar em Distdrbios Miccionais na
Infancia que possui médicos, fisioterapeuta, enfermeira e psicologa. Todos 0s exames
necessarios para o diagnéstico das criancas e material para o tratamento sdo de propriedade do

ADAB ou financiados pelas pesquisas que ocorrem no centro.

5.3 Populacéo do Estudo

A populacdo-alvo selecionada para este estudo foi composta de escolares de ambos 0s
sexos, com idade de 4 a 14 anos. A populacdo acessivel foi de criangas com diagndstico de
BHI, com constipacdo ou ndo, que compareceram para o atendimento no CEDIMI.

5.3.1 Critérios de Inclusdo

Os critérios de incluséo foram escolares com BHI, definida como queixa de urgéncia ou
urge-incontinéncia, urofluxometria com curva em sino ou em torre, residuo pos-miccional
menor do que 20 ml ou menor que 10% da capacidade esperada para a idade [(idade + 1) X

30],° avaliados através da ultrassonografia.



23

5.3.2 Critérios de Exclusao

Os critérios de exclusdo foram questionarios incompletos de ambos 0s grupos, pacientes
com alteragdes neuroldgicas, cognitivas e anatbmicas do trato urinario inferior ou que néo

pudessem realizar o tratamento 3 vezes por semana.

5.2 Coleta de dados

Todas os pacientes foram avaliados previamente por um urologista para afastar casos de
alteracdes anatdbmicas do trato urinario (ex: valvula de uretra posterior, ureterocele ou ureter
ectopico), bexiga neurogénica e distarbios cognitivos, os quais foram excluidos do estudo. Em
seguida, essas criancas foram encaminhadas para avaliacao da historia miccional e fecal. Todas

as perguntas foram direcionadas para as criancas, com auxilio dos responsaveis.

Para avaliacdo da historia miccional, utilizou-se um questionario estruturado sobre
sintomas de DTUI (Apéndice A). Perguntas sobre presenca de urgéncia, urgeincontinéncia,
ITU, polacidria, noctdria, manobras de contencdo (a menina sentar sobre o calcanhar, 0 menino
apertar a glande ou ambos cruzarem as pernas para evitar a micc¢do) e enurese foram

analisadas.

Foi aplicado o questionario Dysfunction Voiding Scoring System (DVSS)* (Anexo A),
traduzido na lingua portuguesa, para quantificar os sintomas como urgéncia miccional,
incontinéncia urinaria, manobras de contencdo, ITU e constipacdo. O ponto de corte para
sintomas de DTUI é de 6 para meninas e 9 para meninos.

Para o diagnostico da constipacdo, utilizou-se o Critério Roma Il1 infantil para criancas
de 4 a 18 anos'® (Anexo B), questionario usado como referéncia, com resposta positiva na

presenca de, pelo menos, dois ou mais itens entre 0s seis, presentes por mais de dois meses.

Os resultados de melhora dos sintomas do trato urinario inferior foram avaliados através
da escala visual analogica (EVA — ANEXO C). Foi solicitado, a cada sessdo, que 0s

responsaveis e a crianga referissem uma nota de 0 a 10 de melhora (10 sem queixa miccional
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diurna) sendo essa nota transformada em porcentagem. Foi considerada resolucdo completa,
uma melhora de 100% na EVA, durante a reavaliacao feita apos a 20? sessdo de TENS. Além
disso, todas as criancas foram reavaliadas com o questionario DVSS para quantificar a
diminuicdo dos sintomas, além do diario mcional de 3 dias, antes e ap0s o tratamento. A

constipacéo foi reavaliada pelo Critério Roma Il apds o tratamento.

5.3 Procedimento

A TENS parassacral foi administrada por uma unica fisioterapeuta (pesquisadora).
Todas as criangas foram tratadas com 20 sessdes de eletroestimulacéo transcutanea parassacral,
através de um gerador de corrente (Dualpex Uro 961, Quark, Piracicaba) aplicadas 3 vezes por
semana, alternadamente, com duragdo de 20 minutos. A frequéncia utilizada foi 10Hz, largura
de pulso de 700 ps. Foram colocados dois eletrodos autoadesivos Axelgaard (Valutrode)
5X5cm na regido de S2 e S4 e intensidade varidvel, a depender do paciente, sem atingir o ponto

motor.

Todas as criangas foram orientadas a urinar a cada 3 horas, ndo ingerir alimentos que
possam ser irritativos a bexiga, como chocolate, frutas citricas e refrigerantes, urinar antes de
dormir, aumentar a ingestdo de liquidos durante o dia e ndo realizar manobras de contencdo
para postergar o desejo miccional. Entretanto, nenhum crianca recebeu orientacdo quanto ao

tratamento da constipacao ou uso de medicamento anticolinérgico.

5.4 Hipodtese Estatistica

Hipdtese nula: ndo ha diferenca estatisticamente significante entre a resposta clinica da
TENS parassacral na resolucdo da Bexiga Hiperativa Isolada nos escolares com e sem

constipacéo antes do tratamento.

Hipdtese alternativa: ha diferenca estatisticamente significante entre a resposta clinica
da TENS parassacral na resolugcdo da Bexiga Hiperativa Isolada nos escolares com e sem

constipacéo antes do tratamento.
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5.5 Analise Estatistica

O célculo amostral foi realizado pela calculadora WinPepi. Foi considerada a proporcéo de
criangas com BHI sem constipacéo do artigo de Lordélo et al 2009 “°, cuja melhora dos sintomas
urinérios de BH, a longo prazo, foi de 78%. Considerando a constipacdo um fator preditor
negativo para a resolucdo da BHI, considerou-se a melhora dos sintomas miccionais em 39%,
sendo necessarias 26 criangas em cada grupo para se obter um poder estatistico de 80% com

erro tipo alfa de 5%.

Para a analise dos dados, os pacientes foram divididos nos grupos constipacdo e nédo
constipacdo. Para testar a normalidade das variaveis foi utilizado o teste de Kolgomgorov-
Smirnov. Para os resultados descritivos normais foram utilizados média e desvio padréo; dados
categoricos, teste qui-quadrado e para os dados numéricos teste t student. Para a avaliacdo de
antes e depois do tratamento com a TENS parassacral, em ambos os grupos foi usado o teste
Mc Nemar e o teste de Wilcoxon para avaliar a diferenca das médias do escore do DVSS. Foi
utilizado o programa Statistical Package for the Social Sciences (SPSS) for windows versédo
14.0.

5.6 Aspectos éticos

O estudo esta de acordo com as diretrizes e normas da Resolucdo n 466/12, que
regulamentam a pesquisa envolvendo seres humanos e foi aprovado pelo Comité de Etica em
Pesquisa da Escola Bahiana de Medicina e Saude Publica sob CAAE 51086715.4.0000.5544
(Anexo D).

Os responsaveis pela crianca foram informados dos métodos e objetivos da pesquisa, a qual
oferece riscos minimos, e da liberdade de se recusarem a participar da entrevista ou retirar o
consentimento sem nenhum dano. Todos 0s responsaveis assinaram o termo de consentimento

livre e esclarecido (Apéndice B).
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6 RESULTADOS

Antes da TENS parassacral, 25 criangas eram constipadas e 26 ndo eram constipadas,
perfazendo uma amostra de 51 pacientes. Ndo houve diferenga estatisticamente significante
entre os grupos, com relacdo a género e idade (tabela 1). Quando se compararam 0s aspectos
clinicos entre criangas constipadas e nao constipadas, observou-se que ndo houve diferenca
estatisticamente significante entre os grupos com relacdo a presenca de urgeincontinéncia,

polacidria, noctdria, enurese, manobras de contencdo e ITU (Tabela 1).

Tabela 1 — Comparacdo dos dados sdcio demogréficos e clinicos das criangas
constipadas e ndo constipadas, avaliadas pela ficha de DTUI e Critério Roma Il

Variavel Constipadas N&o constipadas p
n=25 n=26

Sexo feminino (%) 15(60%) 17(65,4%) 0,69
Idade (média + DP* - anos) 7,72(x2,9) 6,73(x2,44) 0,19
Urge incontinéncia 23(92%) 20(76%) 0,13
Polaciuria 15(60%) 16(61,5%) 0,91
Enurese 16(64%) 16(61,5%) 0,85
Manobras de contencao 19(76%) 23(88,5%) 0,24
ITU 17(68%) 15(57,7%) 0,44
Noctdria 11(44%) 9(37,5%) 0,64

*DP = Desvio Padrdo

A resolucdo completa dos sintomas de BHI foi encontrada em 25(49%) dos 51 pacientes,

e a constipacdo foi resolvida em 15(60%) das 25 criancas constipadas antes do tratamento.

A resposta clinica da BHI apds tratamento com a TENS parassacral, distribuida em
porcentagem de melhora segundo a recomendacdo da ICCS esta na tabela 2.

Tabela 2 — Resolucgdo dos sintomas urinarios de acordo com a recomendacgéo da ICCS, ap0s
tratamento com TENS nos grupos constipados e ndo constipados

Resolugdo dos sintomas urinarios Constipados Na&o constipados p
n=25 n=10

Sem resposta (<50%) 1(4%) 1(3.8%)

Resposta parcial (50-99%) 12(48%) 12(46.2%) 0.99

Resposta completa (100%) 12(48%) 13(50%)
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A tabela 3 mostra os sintomas miccionais que foram reavaliados apds o tratamento com
a TENS. Houve melhora da urgéncia, urgeincontinéncia e das manobras de contengdo em

criancas constipadas e ndo constipadas, mas ndo da enurese de forma significante.

Tabela 3 - Comparagdo dos sintomas miccionais nos grupos de criancas constipadas e nao
constipadas antes e apds o tratamento da BHI, avaliadas através da EVA e Critério Roma 11

Variavel Constipados Né&o constipados
n=25 n=26

Antes Depois p Antes Depois p
Urgéncia 25 6 26 11
Urgeincontinéncia 23 6 0,000 20 10 0,002
Enurese 16 9 0,07 16 13 0,62
Manobras de 18 8 0,002 23 7 0,000
contencéo

Na avaliagdo do DVSS, houve diferenga estatistica antes do tratamento com TENS nos
grupos constipados e ndo constipados e apos o tratamento ndo houve diferenca. Na avaliacdo
intra grupo houve diferenca estatisticamente siginificante ap6s o tratamento nos dois grupos
como pode ser visto na tabela 4. A comparacdo dos resultados de frequéncia urinaria média,
volume urinado média e maximo apds avaliados pelo diario miccional, antes e ap6s o

tratamento, podem ser vistos na tabela 5.

Tabela 4 — Avaliacdo dos sintomas miccionais através do DVSS nas criancas
constipadas e ndo constipadas, antes e apds tratamento com TENS parassacral

Constipadas N&o constipadas p
DVSS Antes 13,08+4,71* 8,91+4,25¢ 0,003
DVSS Depois 2,762, 77* 3,46+3,61" 0,44

* e % p<0,01, teste Wilcoxon



28

Tabela 5: Dados do diario miccional antes e apds o tratamento no grupo constipado e nédo
constipado

Grupo constipado p Grupo ndo constipado p
Antes Depois Antes Depois
tratamento tratamento tratamento tratamento
Frequéncia 7.95+7.54 7.29+3.22 0.43 9.56+3.16 7.57+2.88 0.15
urinaria
média
Volume 88.83+46.22  228.18+536.94 0.33 118.91+84.56  117.82+82.74 0.91
urinado
médio (ml)
Volume 222.84+183.8 195.76£100.7 0.41 258.66+178.97 295.33+226.83 0.36
urinario
maximo (ml)

As tabelas 6 e 7 evidenciam, respectivamente, que a resolucdo da BHI apds a presenca
da constipacdo ndo influenciou na eficacia da TENS parassacral. Além disso, a resolucdo da

constipacdo apos o tratamento ndo se associou a melhora da BHI.

Tabela 6 - Resolucdo da BHI ap6s tratamento com TENS nos grupos de criancas constipadas e
ndo constipadas, através da EVA e Critério Roma IlI

Grupo
Constipadas N&o constipadas p
n=25 n=26
Resolucdo completa BHI 12(48%) 13(50%) 0,88
Resolucdo incompleta BHI 13(52%) 13(50%)

Tabela 7 - Comparacéo da resolucdo da constipagdo apds tratamento com TENS e resolugédo da
BHI, através do Critério Roma Ill e da EVA

Grupo
Resolucdo da  N&o resolucéo da p
constipado constipado
n=15 n=10
Resolucdo completa BHI 8(53,3%) 4(40%) 0,51

Resolugéo incompleta BHI 7(46,7%) 6(60%)
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7 DISCUSSAO

Os resultados demonstraram que a TENS foi eficaz no tratamento da BHI e da
constipacdo. Porém esse efeito positivo na BHI ndo esteve relacionado a presenca ou ndo da
constipacdo antes do tratamento. Além disso, a TENS parassacral resolveu a BHI
independentemente do seu efeito positivo na constipacdo. Da mesma maneira, a melhora da

constipacdo ndo esteve relacionada a melhora da BHI.

Criancas que referem sintomas miccionais de BHI tém uma chance 3 vezes maior de
apresentarem constipacdo quando comparadas com criangas que nao tém queixas urinarias
(54.9% vs. 29.7%, p<0,005; OR 2,87, 95% IC: 1.3-6.0).1° Outro estudo mostra a inter-relacdo
entre esses dois sistemas. Apds a avaliagdo urodinamica em criangcas com DTUI constipadas e
ndo constipadas, os autores concluiram que a distensao retal aguda afeta a funcéo da bexiga em

criangas com DTUI, independente de existir constipacio cronica.’

A TENS melhorou a constipacdo em dois estudos randomizados. Um estudo
controlado e outro duplo cego avaliaram o efeito agudo da TENS sobre a motilidade retal em
20 criancas com BH. Apds a aplicacdo da TENS parassacral durante a manhd até a noite e com
acompanhamento da urodindmica e manometria foi verificado aumento agudo das contracdes
intestinais.*® Outro estudo realizou 12 sessdes de 20 minutos de eletroestimulac&o transcutanea
com corrente interferencial. Foi realizado estudo do tempo de transito antes e apoés a
eletroestimulacdo e encontrado um aumento significativo do transito colénico quando

comparado ao grupo controle.*

Uma vantagem da TENS sobre os antimuscarinicos no tratamento da BH em criangas é
gue a neuromodulacdo pode melhorar ndo somente os sintomas vesicais, mas também a
constipacdo que, frequentemente, estd presente nesses casos. Em um estudo recente,
evidenciamos que ap0s o TENS parassacral houve melhora significativa dos sintomas de
urgeincontinéncia, manobras de contencdo, enurese e constipacdo (em 86% dos casos), bem
como baixa taxa de ITU.® Em um outro estudo, 0 nosso grupo, em um ensaio clinico
randomizado, demonstrou que a oxibutinina e a TENS parassacral se equivalem nos resultados
de melhora das queixas miccionais, mas a TENS tem a vantagem do efeito positivo na

constipagao.
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Alguns estudos tém evidenciado que a melhora da constipacgao pode melhorar as queixas
urinarias®!8, porém os nossos resultados contestam esses dados, pelo menos para os pacientes
com BHI que se submetem a TENS. Um estudo avaliou a frequéncia de incontinéncia urinaria
e infeccdo do trato urinario em criancas constipadas cronicas e a resolucdo dos sintomas apos
0 tratamento da constipacdo. Os resultados foram favoraveis para a melhora da 1U diurna em
89%, enurese em 63% e ITU em todos os pacientes. Entretanto, ao contrario do nosso estudo,
os autores ndo incluiram grupo controle sendo uma limitagdo dos seus resultados.*® Outro
estudo prospectivo e controlado avaliou, através da ultrassonografia, alteracdes do trato urinario
em 29 criangas constipadas e 451 sem histdria de constipagcdo. Residuo pds miccional e
dilatacdo renal foram mais frequentes nas criangas constipadas, porém houve melhora apds o
tratamento com laxante.2 Entretanto os autores consideram apenas a frequéncia defecatoria
inferior a trés vezes por semana como diagnostico de constipacao, o que exclui possiveis casos
mais graves quando avaliados pelo Critério Roma, sendo, provavelmente, uma amostra

diferente deste estudo.

Como os pacientes com BBD sdo normalmente tratados para ambos com medidas
cognitivo-comportamentais é dificil relacionar o efeito de, por exemplo, laxativos como um
preditor independente na resolugéo da disfungéo vesical. O fato de ndo termos encontrado uma
dependéncia da melhora da constipacdo para o tratamento da BHI, ndo significa que néo
tenhamos que lidar com a retencdo fecal. Esse € um sintoma extremamente desconfortavel e
que deve ser tratado. Além disso, ha evidéncias de que a distensdo da ampola retal piora a
funcdo vesical,® e isso poderia ndo ser traduzido em recorréncia dos sintomas. Além disso, a

constipagdo associa-se a maior residuo pés-miccional e ITU.1846-48

Este estudo demonstrou que a TENS atua no trato urinario inferior e na motilidade
intestinal conjuntamente, mas de forma independente. Ainda ndo se conhece como a
neuromodulacdo atua. Entretanto cada vez mais se evidencia a importancia da acéo
supraespinhal da neuromodulagéo na regido sacral*®>! o que poderia, por neuroplasticidade,
justificar o seu efeito a longo prazo no trato urinario inferior. Essa ag&o inicia-se por estimulo
das fibras sensoriais e nio motoras, aumentando a percep¢ao ao enchimento vesical e retal.>> O
giro cingulado, o cortex sensoriomotor e 0 mesencéfalo atuariam nessa sensacdo progressiva
de plenitude, a qual, por sua vez, modularia os impulsos eferentes e reflexos miccionais e

defecatorios.>3*
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Em um estudo australiano, ha evidéncia de aumento da motilidade col6nica com o
TENS.* Como a estimulagdo simpatica reduz o transito do colon, é improvavel que a
estimulacdo direta desse sistema seja o0 principal mecanismo de acdo da neuromodulacdo. Além

disso, ha indicios de que o nervo vago seja uma via importante de estimulag&o.>®

O numero de pacientes, apesar de compativel com o publicado por outros autores, pode
ter sido ainda pequeno para demonstrar diferencas estatisticamente significantes. Entretanto,
essa € a maior série da literatura que avalia os efeitos da TENS parassacral em criangas com
BHI.

A constipacdo e os sintomas miccionais foram avaliados por questionarios, portanto, de
forma subjetiva. Porém sintomas sdo inerentemente de natureza subjetiva e ndo ha outra forma
de avaliacdo. O critério Roma Il para constipacdo em criangas é o método mais utilizado entre
os diversos estudos. Nao foi utilizado exames para diagnostico da constipacdo ou estudo
urodinamico para confirmacdo da BHI. Um estudo que avaliou o diametro retal de criancas
constipadas através da ultrassonografia mostrou que nao existe correlacdo entre diametro retal
e o diagnostico dessa queixa fecal.®® O critério Roma Il é o método mais utilizado entre
diversas pesquisas, sendo o escolhido para este estudo. O estudo urodindmico é Util para
diagnosticar casos de hiperatividade detrusora, porém ndo existe necessidade clinica para
avaliar a BHI, cujo diagndstico é realizado através da avaliacdo dos sintomas caracteristicos

dessa disfuncéo.

Alguém pode argumentar que a melhora dos sintomas vesicais e constipacdo seja apenas
devido a utilizacdo da uroterapia padrdo ou por efeito placebo. Apesar de ndo termos como
descartar a presenca dessa interferéncia, ha estudos randomizados mostrando que o TENS ¢é

mais eficaz que o grupo sham para a resolugio da BH e constipacéo em criangas.**3

Neste estudo, a avaliagdo foi realizada em curto prazo pés tratamento. Um estudo do
Nnosso grupo mostrou que pode ocorrer uma recidiva de 10% nos sintomas miccionais,*
entretanto ainda ndo ha estudos que mostrem o resultado da TENS parassacral para constipagédo

a longo prazo.

Como perspectivas futuras, faz-se necessario estudar os efeitos da TENS na

constipacdo em longo prazo, avaliando-se a taxa de recorréncia e fatores preditores de sucesso.
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Também avaliar a TENS no tratamento da constipagdo funcional e o seu papel na prevencéo de
surgimento de distUrbios miccionais nesses pacientes. Além disso, incluir dados objetivos na

analise como o diametro retal na ultrassonografia.
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8 CONCLUSAO

e A presenca de constipacdo antes do tratamento nao foi associada a um pior prognéstico
para a resolucéo de sintomas de BHI.

e A melhora da BHI ndo estd associada a melhora da constipagdo com a TENS
parassacral.
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APENDICES
APENDICE A - Ficha de avaliacdo de BH

‘@ ALBAHIANA < ADAB

ESCOLA BAHIANA DE MEDICINA E SAUDE PUBLICA

l||
3
7

AVALIACAO 12 CONSULTA

Data: / /

Entrevistador:

A) ldentificagao:

Nome:

Responsavel:

Enderecgo:

Telefone/Celular:

Data de Nascimento: /1 Raca:

B) Anamnese:

1. Com gue idade largou a fralda durante o dia? 2. Antecedentes de ITU:

[ ) Com menos de 2 anos

[ ) Mio

() Entre2e 3 anos { }Sim — Data 1° episédio: __/__/

[ ) Apds os 3 anos Data ditimo episddio: ___

[} Ainda usa fralda

2.1ITU afebril (cistite): 2.2 ITU febril [pielonefrite):
( ) Néo ( ) Ndo
{ ) Sim — Quantos episodios: [ }Sim — Quantos episodios:

(1,2,30u+) (1,2,30u+)
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3. Febre Indeterminada:

[ )Mo

( )5im — Quantos episadios: (1,23 ou+)
() NEo [ ) Nao
[ )5im — Freguéncia: | ) Didria — x dia [ ]5im

( ]= 10 episdodios no més
[ JEntre 3 e 10 epizadios no més
[ )= 3 epizadios no més

&. Perda sem urgéncia (incontingncia diurna):
{ ) Nio

{ })5im — Frequéncia: | ) Diaria — ____ xdia
{ )} =10 episadios no més
{ ]} Entre 3 e 10 episadios no més
{ )} =3 episodios no més

7.Polaciuria:@ 8.Mlic¢aolAnfrequente:a
(=B oRlia)z (atéBEZoRlia)

(MENGoR (MENGOR

(BBimE (BBimE

9. “Giggle" (sorriso) Incontinéncia: 10. Incontinéncia aos Esforgos:
EED { ) N3o
{ })Sim [ ) Sim
11. Dificuldades Miccional: 12. Noctiria [acorda a noite para urinar):
{ ) NEo [ | Nio
[ ]5im [ )5im

13. Manobra de Vincent: 14, “Danca do XIxI":
[ ) NA
[ ) Nio
[ 1 Mo
[ ] 5im [ )Sim
15. 5e ha manobras , qual a frequéncla: | ) Diaria — xdia
[ ) =10 episddios no més
[ ) Entre 3 & 10 episddios no més
[ )=3episddios no més




16. Jato Miccional: 17. Corrimento Vaginal: 18. Irritag3o Vaginal :

{ ) Continuo (L { hNa
[ ) Intermitents [ ) Nza [} No
{ ) 5im i )sim
19, Dor em Regido Hipogastrica:
{ ) N3o

{ ) Sim |

20. Enurese Moturna:

[} MN&o

{ }sim

20.1. Tipo: | | Primaria
[} Secundaria

20.2. Quantas vezes por semana: [ | Todos os dias
[ 1Emtorno de 3 por semana
[ 1 =3x por semana
[ ] Deasionalmente

20.3. Usou medicagdo: | ) Mao
| 15im = Qual: [ | Anticolinérgica
[ ] Alfa-blogueador

Resposta ao tratamento: | ] Falha
() Pouca melhora
{ ) Melhora significativa
[ ) Cura com recidiva

Criangas de 04 a 18 anos

Ma minimo 02 das 06 seguintes critérios por pela mencs 02 meses:

22, 02 ou + evacuaghes no vaso sanitdrio por semana; | ) Nio
[ }Sim

23, Pelo menos 01 eplsadio de incontinéncla fecal por semana: | | Ndo
{ ] 5im

24. Histdrla de postura retentiva ou retengdo voluntdria: (] Mao
{ | Sirm

25. Evacuagdes com dor ou esforgo intenso para a eliminacio das fezes: [ ) Nao
[ )5im

26. Presenca de grande massa fecal no reta: [ ] Nio
[ ]5im

27. Histdria de fezes grandes que obstruem o vaso sanitario: | ) Nao
{ 1 5im

28, Tipo de feres [wtilizar figura): [ JTipo 1 [ 1 Tipo £
[ )Tipo 2 {1Tipa5 [ )Tipo 7
[ Tipo 3 { ITipo &

29. Classificagio da dor: { | 1 [ )4
(¥ (15
{113 [ 16
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EXAMEFiSICOR

30.@eso:R

31.RAltura:@

35.Reflexoremastérico:TINARI
[BWFPresentel
[@WEDiminuidol

36.@oordenacdo®Perineal:@@Presentel
[@Alteradal

37. ULTRASSONOGRAFIA
(todos os pacientes)
Data: / /
37.1. Ha dilatagdo renal direita: ( ) Ndo
()Sim — Grau: ()1
(n

()m
()Iv

37.2. Ha dilatagdo renal esquerda: ( ) Ndo
()Sim — Grau: ()1
()n

()m
()

37.3. Espessamento vesical: ( ) Ndo
()Sim

37.4. Parénquima diminuido: ( ) Ndo
() Sim — Local: ( ) Direita
( ) Esquerda

37.5. Aumento de ecogenicidade do parénquima: ( ) Ndo
() Sim — Local: ( ) Direita
( ) Esquerda

37.8. Residuo pés-miccional: ( ) Desprezivel — mL
() Significativo — mL

42



38. RADIOGRAFIA DA COLUMNA LOMBO-SACRA

{todos o5 pacientes)

Daa [

38.1. Presenca de espinha bifid: [ ) N3o
[ JSm

OBS:

Data: ___ f f

39.1, Alteracdes no sumdrio de urina; | | Nio
[ )%m = Qual?

39.2. Urocultura: [ ) Negativa
{ ) Positiva = Qual o patégeno?

OB5;

40, CIETOURETROGRAFIA MICCIOMNAL [CLR)

[reoVeer se i TU fa

Do __

0.1, CUPA:; [ ) Narmal
{ JAlerads — Juais achados estio presanles?

40.2. Alargamente do colo: | | Mo
[ }5im

40.3. Uretra em Fido: (| ) Nio
[ }5m

40.4. Trabeculacho wesical: | ) Mio
{ hSim

&0 5 Diverticulos; [ ) N30
[ ] Siem

40,6, Presenga de refluxo veskco-uwreteral; | ) Nao
| 1 5im - Graw da refluxe & dirgita:

Grau de refluko a esquerda:

L1
(b
[l
[ 1
LI

Il
[l
{rm
[ 11
[
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41, URDFLLEOMETRIA

(todos o pocientes)

Data:_ f [
411, Volume urinado: K ml
412, Uroflu ometha: mLfzeg
41,3, Curva da fluxometria: | | Forma de sino
[ } achatada
[ } Fracianada
OBS:
Data: __ [/ §

42.1. Tipo de atividade perineal: | ) Constante
| | Intermitente
{ | Ausente

43. DIARIO MICCIONAL

{todos os pacientes)

Periodo: De T a f !

43.1. Numero minimo de micgbes por dia:
43.2. Ndmero médio de micgdes por dia:
43.3. Capacidade mdxima da bexiga:
43.4. Capacidade média da bexiga:

43.5. Epistdios de enurese noturna:

43.6. Numero de episddios de incontinéncia :
OBS:
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APENDICE B — Termo de Consentimento Livre e Esclarecido

BAHIANA -

ESCOLA BAHIANA DE MEDICINA E SAUDE PUBLICA Cento de Dinirbies Micinoi o fénc

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO DA PESQUISA

Eu, , responsavel pela
crianca , permito que esta participe
como voluntério(a) do estudo, cujo objetivo é conhecer a papel da constipagdo no
tratamento de criangas com bexiga hiperativa. Fui informado(a) que esse estudo é baseado
no tratamento da bexiga hiperativa com a utilizagdo da eletroestimulacdo transcutanea
parassacral, por 20 sessdes, 3 vezes por semana, 20 minutos em cada sessao.

Estou ciente que o nome da crianca sera mantido em sigilo e que posso recusar a
participar desta pesquisa, sem qualquer restricdo ao atendimento. Fui informado que existe
uma serico de Psicologia para dar apoio emocional, caso seja necessario.

Os responsaveis pelo estudo, a fisioterapeuta Maria Luiza Veiga e o médico Dr.
Ubirajara Barroso Junior, da Escola Bahiana de Medicina e Salde Publica estdo a
disposicao para esclarecimento ou intercorréncias pelo telefone 9984 4610.

O projeto foi submetido a avaliagdo do Comité de Etica em Pesquisa da Fundagio
Bahiana para Desenvolvimento das Ciéncias (FBDC) e, portanto se surgirem davidas ou
consideracBes sobre a ética da pesquisa, entrem em contato com este Comité, (situado na
propria Fundacdo - Av. Dom Jodo VI, 275, Brotas - 3276-8200).

Declaro que estou ciente dos objetivos desta pesquisa citados neste documento e da
decisdo de participar deste estudo.

Assinatura do participante

Declaro que obtive de forma apropriada e voluntaria o Consentimento Livre e
Esclarecido deste paciente / representante legal para a participacao neste estudo.

Pesquisador

Salvador, de de 2013
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ANEXOS
ANEXO A - DVSS
Nome:
/ / Inicial: X Total:
/ / Final: O Total:
Menos A
Nunca que a metade Quase
Durante os ultimos 30 dias ou quase | metade do todo o
nunca do tempo
tempo
tempo
1. Seu(a) filho(a) tem molhado de xixi a 0 1 9 3
roupa durante o dia?
2. Quando seu(a) filho(a) se molha de xixi, 0 1 5 3
a cueca ou calcinha fica ensopada?
3. Com que freguiéncia seu(a) filho(a) ndo 0 1 5 3
faz coco todos os dias?
4. Seu(a) filho(a) tem que fazer forca para 0 1 5 3
fazer coc0?
5. Com que freqtiéncia seu(a) filho(a) sé vai
ao banheiro fazer xixi uma ou duas vezes 0 1 2 3
por dia?
6. Seu(a) filho(a) segura o Xixi cruzando as 0 1 9 3
pernas, agachando ou dangando?
7. Quando seu(a) filho(a) precisa fazer xixi
tem que ir rapido ao banheiro? (ndo 0 1 2 3
consegue esperar)
8. Seu(a) filho(a) tem que fazer forca para 0 1 9 3
fazer xixi?
9. Seu(a) filho(a) disse que sente dor 0 1 9 3
quando faz xixi ?
10.Seu(a) filho(a) passou por alguma
situacdo estressante como as dos exemplos
abaixo nos altimos 30 dias?
Marque ao lado sim ou néo.
- Bebé novo em casa
- Mudanca de casa
- Mudanca de escola Nao Sim (3)
- Problemas escolares
- Abuso (sexual/fisico)
- Problemas em casa (divorcio/morte)
- Eventos especiais (aniversario)
- Acidente / ferimento
- Outros




ANEXO B — Critério Roma Il Infantil

Presenca de dois ou mais sintomas por no minimo dois meses

Duas ou menos evacuagdes no vaso sanitario por semana

“a crianc¢a faz cocé duas ou menos vezes por semana”

Pelo menos um episodio de incontinéncia fecal por semana

“a calcinha ou cueca fica suja de cocoé pelo menos 1 vez por semana”

Historia de postura retentiva ou retencdo voluntaria
“prende as pernas ou aperta o bumbum para evitar de ir ao banheiro fazer

coco”

Evacuacdes com dor ou esfor¢o intenso para eliminacao das fezes

“sente dor ou faz for¢a para fazer coc6”

Presenca de grande massa fecal no reto

‘““a crianc¢a sente, ou se queixa, que tem fezes guardadas no bumbum”

Historia de fezes grandes que obstruem o vaso sanitario

“0 coco é grande que entope o vaso sanitario”
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ANEXO C - Escala visual Analdgica

CEDIMI
Nome:
Diagnostico:
Uso de medicamento: sim( ) ndo( ) Qual:
1) Data:
Seguindo orientagtes: sim( ) ndo( )
Perdas durante o dia:sim( ) ndo( )
Enurese:sim( ) ndo( )
Melhora: __ Sem alteragao: ( Intensidade final: __~ |

Ass,
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Abstract

Introduction: Parasacral transcutaneous electrical nerve stimulation (TENS) is an
effective method for the treatment of OAB, and additionally, it accelerates bowel transit
time. Therefore, not only does parasacral TENS improve LUTS, but it also resolves the
problem of constipation in a significant number of children. Since TENS has a positive
effect on LUTS and on the symptoms of fecal retention, it is possible that its action
regarding OAB could be directly associated with the improvement in constipation. In
other words, the positive effect of parasacral TENS in OAB would be basically due to the
fact that the constipation was resolved.

Objective: To test the hypothesis that the positive effect of parasacral TENS in OAB
would be due to the fact that the constipation is improved with this method.

Material and Methods: This is a prospective study children of with pure OAB who were
submitted to parasacral TENS. The Rome Il criteria were used to diagnose constipation.
Symptoms of urgency, urge incontinency, UTI, frequency, nocturia, holding maneuvers,
enuresis and constipation were evaluated. No instructions were given to the participants
with respect to constipation treatment. None of the patients used anticholinergics.
Standard urotherapy was also prescribed.

Results: 51 children were included in the study, 25 of whom were constipated prior to
treatment. There was no statistically significant difference in urinary symptoms between
the constipated and non-constipated children. There was an improvement in urgency, urge
incontinency and in holding maneuvers in both the constipated and non-constipated
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children; however, there was no significant improvement in enuresis. Complete
resolution of the symptoms of OAB was registered in 25 children (49%). Constipation
was resolved in 15 cases (60%). The resolution of OAB was not associated with the
resolution of constipation

Conclusion: Parasacral TENS improves OAB and constipation. The presence of
constipation prior to treatment was not associated with a poorer prognosis insofar as the
resolution of the symptoms of OAB was concerned. Likewise, there was no association
between the resolution of constipation with parasacral TENS and the resolution of OAB.

Abbreviations and Acronyms

OAB = overactive bladder

TENS = transcutaneous electrical nerve stimulation

LUTS = lower urinary tract symptoms

SPSS = Statistical Package for the Social Sciences

BBD = bladder bowel dysfunction
UTI = urinary tract infection

Introduction

The association between constipation
and lower urinary tract symptoms
(LUTS) in children is well known and
referred to as bladder bowel dysfunction
(BBD). BBD is associated with a higher
risk of urinary tract infection (UTI) and
vesicoureteral reflux [1,2]. Constipation
may be associated with LUTS for several
reasons: (1) hardened feces retained in
the rectum may compress the bladder
and bladder neck, contributing to
dysfunction of the lower urinary tract;
(2) contraction of the perianal muscles
used to retain feces may contract the
external urethral sphincter, predisposing
the individual to increased urinary
retention; (3) hypertonic pelvic floor
dysfunction may hamper the individual’s
ability to empty the bladder; (4)
contractions of the external urethral
sphincter to avoid urinary incontinence
may result in contraction of the perianal
muscles, predisposing individuals to
inhibition of the defecation reflex; (5)
finally, symptoms may be associated

with neurophysiological immaturity with
no cause-effect relationship [3,4].

With the chronicity of the symptoms
related to constipation, the child
consequently tends to inhibit defecation,
resulting in emotional repercussions that
include a greater degree of anxiety,
negative self-image and withdrawal
from social life. Likewise, LUTS is
associated with alterations in the
internalization and  externalization
processes [5].

In addition to wurinary dysfunction,
overactive  bladder (OAB) with
coordinated micturition has also recently
been shown to be associated with
constipation [6]. Children with OAB are
approximately three-fold more likely to
have constipation compared to their
asymptomatic peers. Therefore, it is
essential that both dysfunctions be
treated.

Antimuscarinics can be used to treat
OAB,; however, these drugs have a
negative effect on defecation. Our



group, as well as other investigators, has
demonstrated that parasacral
transcutaneous electrical nerve
stimulation (TENS) is effective for the
treatment of OAB [7,8], and
additionally, it accelerates bowel transit
time [9]. Therefore, not only does
parasacral TENS improve LUTS, but it
also resolves the problem of constipation
in a significant number of children
[10,11].

Since TENS has a positive effect on
LUTS and on the symptoms of fecal
retention, it is possible that its action
regarding OAB could be directly
associated with the improvement in
constipation. In other words, the positive
effect of parasacral TENS in OAB would
be basically due to the fact that the
constipation was resolved. The objective
of this study is to test that hypothesis.

Materials and Methods

In this prospective study, children with
OAB alone were submitted to parasacral
TENS. The inclusion criteria consisted
of 4-14 year old children with OAB
alone, defined as a complaint of urgency
or urge incontinency, and a bell-shaped
or tower-shaped uroflowmetry curve. In
addition, post-void residual urine
volume should be insignificant at
ultrasonography (i.e. less than 10% of
the expected bladder capacity for age in
milliliters, estimated as [age + 1] x 30 ml,
and less than 20 ml) [12]. Children with
neurological or anatomical abnormalities
of the lower urinary tract and those with
insufficient data for analysis were
excluded from the study.

To evaluate the symptoms, a structured
questionnaire was used to acquire data
on the presence of urgency, urge
incontinency, UT], frequency (more than
7  voids/day), nocturia, holding
maneuvers, enuresis and constipation.
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UTI was defined as the presence of acute
urinary symptoms and a positive urine
culture. The Rome Il criteria for
children of 4-18 years of age were used
to diagnose constipation, which was
defined as the finding of positive
answers to two or more of the six items,
with the symptoms having been present
for more than two months [4].

The same physiotherapist administered
parasacral TENS in all cases. All the
children were treated with 20 sessions of
parasacral TENS applied for 20 minutes,
three times weekly on alternating days.
The frequency used was 10Hz, with a
pulse width of 700 ps and intensity that
varied as a function of the patient’s
sensitivity threshold. Two self-adhesive
electrodes measuring 5x5 cm were
placed between S2 and S4. The electric
current generator was the Dualpex 961
(Quark, Piracicaba, Brazil).

No instructions were given to the
participants with respect to diet,
laxatives or pharmaceutical treatment for
constipation throughout the study period.
None of the  patients  used
anticholinergics. Urotherapy was
prescribed: the children were advised not
to drink irritating fluids (caffeine, citric
fruit juice, sodas) and they were
instructed to urinate regularly and not to
postpone urinating when they felt the
need. The patients were reevaluated
immediately following treatment.

All the parents/guardians signed an
informed consent form. The study was
approved by the internal review board of
the Bahiana School of Medicine under
protocol number CAAE
51086715.4.0000.5544.

For the data analysis, the patients were
separated into two groups: (1) those with
constipation and (2) those without this
complaint. Means and standard
deviations were used in the descriptive



analysis, while the chi-square test and
odds ratios were used for the categorical
data. McNemar’s test was used to
compare the variables before and after
TENS treatment. The analysis was
conducted using the Statistical Package
for the Social Sciences (SPSS), version
14.0 for Windows.

Results
Fifty-one children were included in the

study, 25 of whom were constipated
prior to treatment. The mean age of the
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constipated children was 7.72 + 2.9 (SD)
years compared to 6.73 + 2.44 years for
the group of non-constipated children (p
= 0.19). There was a predominance of
girls in both groups and no statistically
significant difference between the
groups: 15 girls (60%) versus 17 girls
(65.4%), respectively (p = 0.69).

Table 1 lists the LUTS recorded for these
patients prior to TENS treatment. There
was no statistically significant difference
in urinary symptoms between the
constipated and non-constipated
children.

Table 1: Comparison of urinary symptoms in groups of constipated and non-constipated

children

Variable Constipated  Non-Constipated p-value OR
n=25 n=26

Urge 23 (92%) 20 (76%) 0.13 3.45 (0.62-19)
incontinence
Frequency 15 (60%) 16 (61.5%) 0.91 0.93 (0.3-2.8)
Enuresis 16 (64%) 16 (61.5%) 0.85 1.1 (0.35-3.46)
Holding 19 (76%) 23 (88.5%) 0.24  0.41(0.09-1.87)
maneuvers
Urinary 17 (68%) 15 (57.7%) 0.44  1.55(0.49-4.89)
tract infection
Nocturia 11 (44%) 9 (37.5%) 0.64 1.31(0.41-4.1)

Table 2 shows the urinary symptoms
after TENS treatment. There was an
improvement  in  urgency, urge
incontinency and in holding maneuvers
in both the constipated and non-
constipated children; however, there was
no significant improvement in enuresis.
Complete resolution of the symptoms of
OAB was registered in 25 children
(49%). A further 13 participants (25%)
reported an improvement of 90% in the
symptoms of OAB, while 3 (6%)
reported an improvement of 80%, 4 (8%)
an improvement of 70%, 2 (4%) an
improvement of 60% and 4 (8%)
reported an improvement of less than
50%. Constipation was resolved in 15
cases (60%). As shown in Tables 3 and
4, the resolution of OAB was not

associated with
constipation and vice-versa.

the resolution of

Discussion

According to the present results, TENS
proved effective for the treatment of
OAB and constipation. This positive
effect on the symptoms of OAB was not
associated with either the presence or
absence of constipation prior to
treatment. Furthermore, parasacral
TENS resolved OAB irrespective of its
positive  effect on  constipation.
Likewise, the  improvement in
constipation was unrelated to any
improvement in OAB.
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Table 2: Comparison of urinary symptoms in the groups of constipated and non-
constipated children prior to and following treatment

Constipated Non-constipated
Variable n=25 n=26
Before After p- Before After p-

treatment  treatment value treatment  treatment  value
Urgency 25 6 26 11
Urge 23 6 0.000 20 10 0.002
incontinence
Enuresis 16 9 0.07 16 13 0.62
Holding 18 8 0.002 23 7 0.000
maneuvers

Table 3: Resolution of overactive bladder alone by TENS in groups of constipated and

non-constipated children

Constipated Non- p-
n=25 Constipated value
n=26
Complete resolution of overactive bladder 12 (48%) 13 (50%) 0.88
Incomplete resolution of overactive bladder 13 (52%) 13 (50%)

TENS: transcutaneous electrical nerve stimulation

Table 4: Comparison of the resolution of constipation following treatment with TENS
and resolution of overactive bladder alone

Resolution of Non-resolution of p-
constipation constipation value
n=15 n=10
Complete resolution of 8 (53.3%) 4 (40%) 0.51
overactive bladder
Incomplete resolution of 7 (46.7%) 6 (60%)

overactive bladder
TENS: transcutaneous electrical nerve stimulation




Various studies have shown the positive
effects of TENS on symptoms of OAB [13].
On the other hand, the routine use of
anticholinergic drugs involves side effects
that include constipation [14]. TENS was
shown to improve constipation in two
randomized studies. One double-blind,
controlled study evaluated the acute effects
of TENS on rectal motility in 20 children
with OAB. After application of parasacral
TENS from morning till evening and
follow-up  with  urodynamics  and
manometry, an acute increase was found in
bowel contractions [15]. In another study,
the participants received twelve 20-minute
sessions of transcutaneous electrical
stimulation with interferential current. The
transit time prior to and following electrical
stimulation was evaluated and a significant
increase was found in colonic transit time
compared to a control group [9].

A previous study conducted by our group
showed that children complaining of
urinary symptoms of OAB alone are three-
fold more likely to present with constipation
compared to children without any urinary
complaints (54.9% versus 29.7%; p<0.005;
OR = 2.87; 95%CI: 1.3 — 6.0) [6]. Another
study showed an interrelation between these
two systems. Following urodynamic
evaluation of constipated and non-
constipated children with dysfunction of the
lower urinary tract, the authors concluded
that acute rectal distention affects bladder
function in children with dysfunction of the
lower urinary tract irrespective of whether
or not chronic constipation is present [3].

One advantage of TENS  over
antimuscarinics for the treatment of OAB in
children is that neuromodulation may
improve not only the LUTS but also the
constipation that is often present in these
cases. In a recent study, a significant
improvement in the symptoms of urge
incontinence, holding maneuvers, enuresis
and constipation (in 86% of cases), as well
as a low rate of UTI was found following
parasacral TENS [10]. It was also shown in
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a randomized clinical trial that oxybutynin
and parasacral TENS were equally effective
in improving LUTS; however, TENS had
the advantage of exerting a positive effect
on constipation [11].

Some studies have shown that improving
constipation may improve LUTS [2,16]
however, the results of the present study do
not corroborate those findings, at least
insofar as the patients with OAB alone who
were submitted to TENS are concerned. A
study evaluated the frequency of urinary
incontinence and UTI in chronically
constipated  children,  assessing  the
symptoms again following treatment of the
constipation. The results were favorable for
daily urinary incontinence in 89% of
patients, for enuresis in 63% and for UTI in
all patients.  Nevertheless, unlike the
present study, those authors failed to
include a control group and this represents
a limitation of that study [16]. Another
prospective,  controlled  study  used
ultrasonography to evaluate urinary tract
alterations in 29 constipated children and
451 children with no history of
constipation. Post-void residual urine and
kidney dilatation were more common in the
constipated children; however, these
symptoms improved following treatment
with a laxative [2]. Nevertheless, the
authors considered only a defecation
frequency of less than three times a week as
a diagnosis of constipation, possibly
excluding more severe cases that would
have been detected by using the Rome
criteria. The sample may, therefore, differ
from that of the present study.

Since patients with bladder and bowel
dysfunction are normally treated for both
conditions  using  cognitive-behavioral
measures, it is difficult to associate the
effect of, for example, laxatives as an
independent predictor of the resolution of
bladder dysfunction. Although this study
failed to confirm that the successful
treatment of OAB depends on an
improvement in constipation, it does not



mean that fecal retention does not have to
be managed. This is an extremely
uncomfortable symptom that has to be
treated. Furthermore, there is evidence that
distention of the rectal ampulla hampers
bladder function [3] and this may not be
reflected in a recurrence of the symptoms.
In addition, constipation is associated with
greater post-void residual urine volume and
urinary tract infection [1].

These findings showed that TENS acts both
on the lower urinary tract and on bowel
motility; however, in an independent
manner. The mechanism of action of
neuromodulation remains to be clarified.
Nevertheless, the importance of the
supraspinal effect of neuromodulation on
the sacral region is becoming ever clearer
[17-19], and neuroplasticity may justify its
long-term effect on the lower urinary tract.
This effect begins by stimulating the
sensory fibers but not the motor fibers. That
action increases the perception of bladder
and rectal fullness [20]. The cingulate
gyrus, the sensorimotor cortex and the
mesencephalon act in this progressive
sensation of fullness, which in turn
modulates the efferent nerve impulses and
micturition and defecation reflexes [21].

In a study conducted in Australia, evidence
was found of an increase in colonic motility
with the use of TENS [9]. As stimulation of
the sympathetic nervous system reduces
colon transit, it is improbable that direct
stimulation of this system would be the
principal mechanism of action in
neuromodulation.

The limitations of the present study include
the number of patients, which, although
compatible with other samples in different
studies, may have been too small to show
any statistically significant differences.
Constipation and urinary symptoms were
evaluated using questionnaires, hence are
subjective. Nevertheless,  urinary
symptoms are by nature inherently
subjective and there is no other way of
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evaluating them. The Rome Il criteria for
constipation in children have been the most
commonly used tool in the various studies
conducted in this field. Some may argue
that the improvement in LUTS and
constipation could be due exclusively to the
use of standard urotherapy or to a placebo
effect. Although the possibility of this
effect being present cannot be discarded,
randomized studies have shown that TENS
is more effective than sham therapy in
resolving OAB and constipation in children
[7,15].

Conclusion

Parasacral TENS improves OAB and
constipation. The presence of constipation
prior to treatment was not associated with a
poorer prognosis insofar as the resolution of
the symptoms of OAB was concerned.
Likewise, there was no association between
the resolution of constipation with
parasacral TENS and the resolution of
OAB.
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Parasacral transcutaneous electrical stimulation for overactive bladder in children. The
number of sessions required.
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Martineli Braga, Ariane Sampaio Sousa, Ubirajara Barroso Jr.

Center of Micturition Disturbance in Children (CEDIMI), Bahiana School of Medicine and
Federal University of Bahia

Abstract

Obijective- To evaluate the rate of complete response of overactive bladder (OAB) symptoms
for each session of transcutaneous electrical stimulation (TENS), in a protocol of 20 sessions
therapy.

Material and Methods- This is a prospective study of the improvement of LUTS after parasacral
TENS in children with isolated OAB. Included in this study were children over the age of four
with urgency, sinusoidal or tower-shaped uroflowmetry patterns and no significant post-void
residual.

Results- 69 children with a mean age of 8.44 (£3.05) years were analyzed. Complete resolution
of symptoms was found in some patients starting after the 3rd session. In the 10th and 20th
(last) sessions, 12 (17.4%) and 38 (55.1%) patients reported a complete resolution of symptoms.
At the end of treatment, all patients showed at least some improvement. Children who showed
an improvement level greater than 50% in the 5th treatment session were 4.18 (p=0.007) times
more likely to have success in the last treatment session.

Conclusion- Patient can experience complete symptom resolution as quickly as following the
third session of TENS. The complete response rate progressively increases with the number of
sessions, slowly until the 12th session and more rapidly after that. These results demonstrate
that a minimum of 20 sessions are required to ensure a good outcome after parasacral TENS,
and likely even more would be necessary in many cases. When symptom improvement of at
least 50% is reported in the 5th session, there is a higher chance that the patient will have full
resolution of symptoms at the end of treatment.

Key words: urinary bladder, overactive, transcutaneous electrical nerve stimulation,
incontinence, children

Abbreviations and Acronyms

OAB = overactive bladder

TENS = transcutaneous electrical nerve stimulation
LUTS = lower urinary tract symptoms

VAS = visual analogic scale

SPSS = Statistical Package for the Social Sciences
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Introduction:

Overactive bladder (OAB) is characterized by the presence of urgency, with or without
urge incontinence, generally with frequency and nocturia, in the absence of a neurological or
anatomical disease [1]. OAB is related to lower urinary tract infections, constipation, urinary
incontinence and vesicoureteral reflux, and has psychological repercussions on children [2-4].

Electrical stimulation has emerged as an effective therapeutic option for treatment of
these cases. In 2001, Hoebeke et al. and Bower et al. first described the results of the use of
transcutaneous electrical nerve stimulation (TENS) in the treatment of lower urinary tract
symptoms (LUTS) [5,6]. Although they reported success with this technique, the treatment was
performed through daily sessions over the course of months.

In a study done in 2006, our group showed that electrical stimulation treatment done on
an outpatient basis - 20 sessions, 3 times per week - provides a complete resolution of symptoms
of OAB in 62% of patients [7]. In another long-term study with the same method, we showed
that patients with urgency or urinary incontinence prior to the treatment (84% and 74%,
respectively) remained asymptomatic for a minimum of 2 years after the parasacral TENS
treatment [8].

Two randomized studies have shown parasacral TENS to be more effective than placebo
treatment [9,10]. However, there is still no real standardization of electrical stimulation
parameters. The studies show variation can be found in frequency, pulse width, application
time and number of sessions [11,12].

Most studies report the success rate during the final session, with a few reporting in
follow-up treatments over a longer term period [5-9]. The number and duration of sessions
utilized in the different studies varies between 1 and 6 months, from daily to 3 times per week
[12], which shows that there is empiricism in the choice of ideal treatment time. Parents often
ask how long the treatment will last and when to expect a partial or complete resolution of
symptoms.  However, to our knowledge, no study has yet evaluated the result of
neuromodulation on a session by session basis.

In our implementation of TENS, we use a total of 20 sessions as a standard, but are not
sure if this number is ideal. The aim of this study is to evaluate the rate of complete response
of overactive blader (OAB) symptoms for each session of transcutaneous electrical stimulation
(TENS), in a protocol of 20 sessions therapy.

Materials and Methods:

This is a prospective study of the improvement of LUTS in children with isolated OAB.
Included in this study were children over the age of four who complained of urinary urgency,
with or without daytime incontinence, as perceived by their parents, bell or tower-shaped
uroflowmetry patterns and post-void residual < 10% of expected capacity for their age (capacity
in ML = (1 + age) x 30 or greater than 20 mL) [1] and/or less than 20 ml. No patient was treated
with anticholinergic.

All children had the symptoms evaluated by one pediatric urologist. It was excluded
children with lower urinary tract symptoms (LUTS) secondary to urinary tract abnormalities
such as posterior urethral valves, ureterocele or ectopic ureter; children with neurological
disorders; children who could not regularly attend the treatment and children whose guardians
did not agree to sign the free and informed consent form.
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The treatment consisted of the symmetric application of electric currents through surface
electrodes in the parasacral region (between S2 and S4) and electrical stimulation was produced
by an electrical stimulus generator: model Dualpex Uro 961 (Manufacturer Quark, Piracicaba,
Brazil). The electrodes, are coated in rubber, self-adhering, and measure five by five
centimeters. A symmetrical biphasic current was used with a frequency of 10 Hz, pulse width
of 700 pus and the intensity was increased to the level just below the motor threshold, as
tolerated, 3 times a week for a total of 20 sessions, each 20 minutes in length.

All patients were instructed to follow a very specific regimen which included the
following: urinate every 3 hours; avoid ingesting coffee, tea, soda, chocolate and citrus fruits
during treatment, urinate before going to sleep, intake a greater volume of fluids during the day,
do not hold urine when experiencing urgency. If constipation occurs, the children were
instructed to eat foods rich in fiber and were sent to a specialist. An illustrative booklet adapted
for children was created with the above guidelines. Standard urotherapy was reinforced during
each session.

To evaluate the success of the treatment the following criteria were used: 1) at the end
of each session, parents/guardians were asked if they felt that the child was cured, if there had
been slight or great improvement, or if the clinical picture remained unchanged; 2) the
development of symptoms was observed right before each session using a visual analogue scale
(VAS) in which 0 means the absence of improvement and 10 represents maximum
improvement of symptoms; the value was multiplied by 10 to translate the data into a
percentage. The symptoms were considered resolved if the parents reported that the child was
asymptomatic and marked 10 on the VAS. The parents and children should consider the score
10 when all daytime symptoms were resolved.

For the descriptive analysis, mean and standard deviation were used. To compare
complete resolution of symptoms with the number of sessions, we used the chi-square and the
odds ratio tests. To analyze the data we used the program Statistical Package for the Social
Sciences (SPSS) for Windows, version 21.0. All the parents and guardians signed the informed
consent form. The project was approved by the Ethics Committee in Research, under protocol
06/2013 CAAE: 12141113.0.0000.5544, according to resolution 466/12.

Results:

69 children with a mean age of 8.44 (+3.05) years were analyzed: 42 (60.9%) of them
were girls. Of the patients evaluated, 29 (43.9%) of 66 patients with data available had daytime
urinary incontinence, 42 (66,7%) of 63 experienced enuresis and 18 (50%) of 36 had
constipation as evaluated by the Rome Il criteria. 38 (55%) had a history of UTI, 54 (78%) had
urgeincontinence, 45(65%) frequency and 46(66%) holding maneuvers.

The symptoms’s complete resolution rate of each session is shown in Figure 1. We
noted a complete resolution of symptoms (urgency, urgeincontinence, frequency, and holding
maneuvers) in some patients starting after the 3rd session. In the 10th and 20th (last) sessions,
12 (17.4%) and 38 (55.1%) patients reported a complete resolution of symptoms. After
complete resolution, 12(17.4%) reported that their symptoms worsened to a minimum level of
40% improvement, but this was temporary and all returned to 100% improvement. At the end
of treatment, all patients showed at least some improvement (Figure 2). Children who showed
an improvement level greater than 50% in the 5th treatment session were 4.18 (p=0.007) times
more likely to have success in the last treatment session. There was no statistical significant
difference between the success rate of the parasacral TENS in boys and in girls (43,2% X
56,8%, p=0,33).
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Figure 1. Correlation of Improvement percentage of symptoms and parasacral TENS
session number

Figure 2. Global percentage of improvement after parasacral TENS

Discussion:
To the best of our knowledge, this study is
the first to assess the outcome of
neuromodulation on a session by session
‘ basis. We have shown a complete resolution
of symptoms after as few as three sessions.
The results tended to improve with time; 16%

Frequency

H of patients saw a full resolution of symptoms
. ﬁ..ﬁl_||—||_|ﬁ|_| o I after half the sessions and 55.1% had a full
A resolution at the end of all sessions. We
Percentage of improvement observed a greater increase in the

improvement curve after the 13th session.
Since the curve continues to climb until the end, we suspect that we would continue to see an
increase in the number of patients improving after the 20th session. Therefore, our current
approach is to perform more sessions on patients that are showing improvement.

Children with OAB symptoms have frequently been treated by antimuscarinics, such as
oxybutynine. On the other hand, a meta-analysis of several drugs [13] already demonstrated
muscarinic receptor antagonists increase the likelihood of developing constipation. They also
have other side effects due to the way that they react with the parasympathetic autonomic
system. Thus, despite the rapid response to medication, parasacral TENS has emerged as a
good therapeutic alternative due to issues such as adherence to treatment, length of use and
adverse side effects. In a randomized clinical trial we recently compared oxybutynin and TENS
and found that they are associated with similar rates of improvement in LUTS, but TENS is
best to resolve constipation [14]. Although parasacral TENS is gaining increased acceptance
around the world, the optimal duration of treatment is not yet known nor is it known how soon
a patient can expect symptom improvement. Parents commonly ask about the duration of
treatment and the response has always been empirical.

In this study, TENS had no effect in the first two sessions, showing that the results of
this technique are evolutionary, and that there does not appear to be a significant acute effect
on symptoms of OAB. This result tended to increase progressively with the number of sessions.

We found that at least 50% of the response by the 5th session predicts the final result.
This may suggest that additional resources should be sought out to find the best response prior
to the end of treatment for those patients who show less than 50% improvement during that
period. The complete resolution of the symptoms progressively increased after the 13a session,
doubling the rate of success from 15a to 20a session (26.1% - 55.1%). This may suggest a
cumulative effect of the neuromodulation and/or the time of that neurons take for
neuroplasticity. A study showed that children who underwent parassacral TENS for OAB
maintained the long term response in a long term (90% in more than 2 years) [8]. There is now
a good evidence that there is a supraspinal effect of sacral neuromodulation and an increase of
perception of the bladder filling [15]. Centers in the cerebral cortex and midbrain are involved
in the micturition control and they respond with blood flow and cell signal modification to the
neuromodulation are involved [16-20].

This study has limitations. Although the number of patients studied is larger than that
of other series, it is still not large to analyze all predictors of success. The evaluation of
symptom relief is subjective and may be subject to bias. Therefore we may not exclude the
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possible presence of the placebo effect. Additionally, all patients underwent standard
urotherapy, which also has a positive effect on improving symptoms. In this study only 36
children had the constipation diagnosed by Rome 3 criteria.

Conclusion:

We found that a patient can experience complete symptom resolution as quickly as
following the third session of TENS. The complete response rate progressively increases with
the number of sessions, slowly until the 12th session and more rapidly after that. These results
demonstrate that a minimum of 20 sessions are required to ensure a good outcome after
parasacral TENS, and likely even more would be necessary in many cases. Some patients may
have experienced a slight worsening of symptoms during treatment, but tended to improve over
time. When symptom improvement of at least 50% is reported in the 5th session, there is a
higher chance that the patient will have full resolution of symptoms at the end of treatment.
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Abstract

Objective: To evaluate clinical aspects associated with the presence of nocturnal enuresis (NE)
in children with a diagnosis of overactive bladder (OAB).

Material and Methods: A database of 200 children who were evaluated by a structured
questionnaire was analysed retrospectively. OAB was defined as the presence of urinary
urgency (n=183 cases) and/or daytime urinary incontinence associated with holding maneuvers
(n=168 cases). The inclusion criteria were a confirmed diagnosis of OAB, age 5-16 years, and
no anatomical or neurological alterations of the urinary tract. The patients were divided into
enuretics and non-enuretics. The two groups were compared with respect to sex, age, skin color,
presence urinary infection, urgency, urge incontinence, non-urge incontinence, pollakiuria,
urinary dysfunction, nocturia, holding maneuvers, number of episodes of enuresis and bowel

alterations. In a univariate analysis, the chi-square test was used to compare proportions, with
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p-values <0.05 being considered significant. A multivariate analysis was conducted to identify
independent predictive factors.

Results: Enuresis was diagnosed in 141/200 children. The two groups were similar with respect
to sex, age and skin color. No difference was found in relation to urinary infection, non-urge
incontinence, urinary dysfunction, nocturia, encopresis or constipation. The two groups were
significantly different with regard to some symptoms related to OAB such as urgency
(p=0.001), urge incontinency (p=0.001) and holding maneuvers (p=0.033). Following
multivariate analysis, only holding maneuvers (p=0.022) remained as an independent predictive
factor.

Conclusion: The only independent predictive factor for resolution of enuresis in children with

OAB, as detected in the multivariate analysis, was holding maneuvers.

Abbreviations:

LUTS: lower urinary tract symptoms
Non-MSE: non-monosymptomatic enuresis
OAB: overactive bladder

NE: nocturnal enuresis

LUTD: lower urinary tract dysfunction.
Introduction suggest that LUTS such as daytime
incontinence, urgency, frequency and
The International Children’s Continence

voiding postponement are present in 50-

enuresis as

Society classifies
monosymptomatic (MSE) when bedwetting
is the only symptom and non-
monosymptomatic (non-MSE) when lower
urinary tract symptoms (LUTS) are present
(1). Enuresis is a common condition in
children, affecting around 15-20% of 5-year
olds, 5-10% of 7-year olds, 5% of 10-year
olds and 1-3% of children of 15 years of age
(2-4). Older studies have reported daytime
LUTS in around 15-40% of cases of

enuresis (5,6). However, more recent data

80% of cases (3,7). Daytime incontinence
has been found more often in girls than in
boys, whereas enuresis is more common in
boys (8). In many cases, LUTS go
unrecognized in patients with enuresis
because doctors fail to ask about them or
because parents are far more concerned
about bedwetting (9,10). Because enuresis
tends to have a greater effect on family
dynamics than LUTS, it may be more

perceptible to parents.



Differentiating between the types of
enuresis (MSE and non-MSE) is relevant
because  the  physiopathology  and
management may not be the same for the
two conditions. Non-MSE is more
commonly associated with urinary tract
infections (UTI), vesicoureteral reflux,
constipation and behavioral problems
(11,12). Parents often believe that their
child’s treatment has failed entirely when
enuresis persists even though complete
resolution of LUTS was achieved. Since
recognizing each condition individually is
important, patients with enuresis should be
investigated for LUTS and patients with
LUTS should be asked about the presence
of enuresis. Although OAB is commonly
associated with enuresis, the clinical
relationship between these two conditions
remains to be clarified. In fact, identifying
the characteristics of these patients is a
crucial step towards gaining a better picture
of the clinical scenario, prognosis and
management of both conditions. Therefore,
the objective of the present study was to
evaluate the clinical aspects associated with
enuresis in children and adolescents with

OAB.
Material and Methods
A database of 200 children who were

evaluated by a structured questionnaire was

analysed retrospectively. OAB was defined
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as the presence of urgency (n=183 cases)
and/or daytime incontinence (n=168 cases).
The inclusion criteria were a confirmed
diagnosis of OAB, age between 5 and 16
years and the absence of any anatomical
alterations or neurogenic disorders of the
lower urinary tract. Patients for whom the
database information was incomplete, and
those who had recorded fewer than 4 voids
per day in the bladder diary were excluded
from the study. The internal review board of
the Escola Bahiana de Medicina e Saude
Publica approved the study protocol under
reference number 12141113.0.0000.5544.

A structured questionnaire was
administered to all the patients to obtain the
following information: demographic data
(age, sex and skin color), number of voids,
the presence of nocturnal enuresis (and its
intensity), daytime incontinence (and its
intensity), nocturia, urgency, straining,
holding maneuvers, constipation (in
accordance with the Rome 11l criteria), and
a history of UTI confirmed by culture.
Daytime incontinence was classified as
urge or non-urge incontinence. Daytime
incontinence and enuresis were classified
according to intensity as daily, three times a
week or more, less than three times a week

or occasional.

Holding maneuvers were considered

present when the child’s parents reported



typical body posturing such as squeezing
the genitals, crossing the legs, going on
tiptoe or squatting on the heel (Vincent’s
curtsy). All patients underwent
uroflowmetry  plus electromyography.
Dysfunctional voiding was defined as an
abnormal voiding pattern in the uroflow
curve and activity on electromyography
(flat curve plus activity on
electromyography, staccato and interrupted
voiding). Only 85 patients completed a 3-
day bladder diary. The association between
enuresis and the number of voids, the
presence of daytime incontinence, and
constipation was evaluated. Patients with
and without enuresis were compared with
respect to the presence of all the

aforementioned clinical variables.

The SPSS software program, version 20.0
was used throughout analysis. In a
univariate analysis, the chi-square test was
used to compare proportions, with p-values
<0.05 being considered statistically

significant. ~ Multivariate analysis was
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conducted for identifying the independent
predictor variables. The variables that were
significant in the univariate analysis were
consecutively added to a multivariate
hierarchical model, which started with a
simple predictor.

Results

Of the 200 children with a diagnosis of
OAB, 84 were boys (42%) and 116 girls
(58%). Age ranged from 5 to 16 years, with
a mean of 86 = 29 years. NE was
diagnosed in 141 children (70.5%). Of
these children, 83 (58.9%) were female.
The mean age of the children with enuresis
was 8.6 + 2.7 years, while the mean age of
those without enuresis was 8.6 + 3.2 years
(p=0.831). In 112 patients (80.6%), NE
occurred at least three times a week. NE rate
of 68% (n = 87) in children < 9 years and
75% (n = 54) in those 10 years of age or
older.
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Table 1: Demographic characteristics of the enuretic and non-enuretic children

Male

Age <9 years

Skin color not black

Total

Table 2: Urinary symptoms in enuretic and non-enuretic children

UTI without fever

24 (42.9)

45 (36.9) p=0.448

Urgency

48 (81.4)

135 (95.7) p=0.001

Pollakiuria

27 (46.6)

83 (60.6) p=0.071

Nocturia

19 (33.3)

35 (24.8) p=0.223

Non-urge incontinence
UTI: urinary tract infection

Regarding the demographic characteristics
of the enuretic and non-enuretic patients
with OAB. (table 1)

significant difference was found between

No statistically

the two groups with respect to sex, age or

skin color.

The clinical characteristics in both groups
are showed in table 2. The symptoms

30 (51.7)

70 (50.4) P=0.861

associated with the presence of NE were
urgency (p=0.001), urge incontinence
(p=0.001) and
(p=0.033).
relation to the presence of febrile or afebrile

holding  maneuvers

There was no difference in

urinary infection, nocturia, constipation,
straining or abnormal urine flow. In
addition, there was no statistically
significant  difference between those



patients with severe enuresis (>3
episodes/week) and the non-enuretic
patients in relation to any of these factors.
Following multivariate analysis, only one
independent  predictive  factor  was
identified: the presence of holding

maneuvers (p=0.022).

Discussion

Few studies have dealt with the subject of
non-monosymptomatic NE. Since the
principal complaint of families generally
concerns nocturnal enuresis, daytime
complaints are often undervalued and
forgotten, hampering the implementation of
appropriate treatment. In some cases,
parents may even be unaware of daytime
symptoms, since the frantic rhythm of
modern life tends to leave parents with less
time to participate in the day-to-day routine
of their child’s life. Nocturnal enuresis
causes problems with  socialization,
resulting in low self-esteem and stress both
in the child and in the family. In addition,
NE has been found to be associated with
behavioral alterations such as attention-

deficit/hyperactivity disorder (13).

In the present sample, enuresis was shown
to be a common symptom in patients with
OAB, occurring in 70.5% of cases. Despite
the extent to which NE distresses parents,

little attention has been paid to factors
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potentially associated with NE in patients
with LUTS. A better understanding of this
relationship may help identify possible
factors associated with more severe
conditions. Consequently, physicians will
be able to act more effectively by
implementing more individualized
treatments. When performing the clinical
assessment of NE, physicians have
frequently neglected daytime symptoms.
To the best of our knowledge, this study is
innovative in that an inverse analysis was
used, i.e. the presence of enuresis was
investigated in patients with symptoms of
OAB.

In this series of patients, both the daytime
urinary symptoms and enuresis were more
common in girls. This finding in children
with overactive bladder differs from cases
of monosymptomatic NE, which tend to be
more common in boys. In a study
conducted with a group of 51 patients,
Naseri et al. confirmed an association
between enuresis and daytime incontinence,
and reported twice as many girls being
affected as boys (14). In the present group
of 141 children with enuresis associated
with OAB, the proportion of girls to boys

was 1.45 to 1.

The frequency of monosymptomatic
enuresis tends to decrease progressively

with age until reaching a rate of 0.5 to 1%



in  adults. In cases of non-
monosymptomatic enuresis, however, some
studies have shown that this does not occur,
with the frequency of enuresis tending to
remain the same in older children, possibly
as a consequence of the mechanisms
involved in overactive bladder (11,12,15).
Accordingly, the present study also failed to
detect any reduction in enuresis with
increasing age in non-monosymptomatic

enuresis.

Children and adolescents with symptoms of
overactive bladder should be investigated
for nocturnal enuresis, principally in the
presence of holding maneuvers. The present
results suggest that one of the principal
mechanisms involved in non-MSE is
nocturnal overactive bladder, given that the
abovementioned symptoms are
characteristic of this condition.  The
hypothesis that these children may have
more difficulty waking up than non-
enuretic children has to be investigated,
since the involvement of assorted
physiopathological mechanisms cannot be
discarded. Furthermore, the psychological
impact of NE in children with OAB, and the
influence of NE in rendering prognosis
poorer in these patients are factors that
remain to be evaluated. It is important to
note that it has been found a higher rate of
psychiatric disorders in children who
voidind with

postpone holding
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maneuvers.!! Futher studies should be
performed in order to evaluate if it is also
true for patients with non-

monosymptomatic enuresis.

Constipation and bowel problems are often
associated with urinary tract abnormalities
and 90 (46.4%) of the patients in this series
had at least one complaint. Nevertheless,
the groups of enuretic and non-enuretic
patients were not significantly different
with respect to these symptoms. None of
the other clinical characteristics of the
patients  with  lower urinary tract
dysfunction were found to be associated
with NE. Factors such as the presence of
urinary tract infection, irrespective of the
number of episodes, and nocturia were not
found to be significantly associated with

enuresis.

This study has some limitations. For
example, the subjective nature of the
symptoms may have led to interpretation
errors. Moreover, the severity of enuresis
was assessed based on the responses
provided by parents and children rather than
by analyzing the number of dry nights
recorded on a chart. However, to the best of
our knowledge, although the association of
OAB in patients with NE has been studied
extensively, the association of NE in
patients with OAB has not. The results of
the present study may shed more light on



the actual rate of enuresis in children with
OAB and on the profile of patients who are
more prone to enuresis, thus opening
perspectives for new studies. The impact of
enuresis on both the patients with OAB and
their caregivers remains to be evaluated.
Nevertheless, understanding this impact is
relevant since more than half of the patients
present with this symptom. Furthermore,
those patients with OAB who would benefit
from a simultaneous treatment for enuresis

should be clearly identified.

Conclusion

NE and OAB are commonly associated,
with NE being present in 70.5% of children
with OAB. In this study on children with
overactive bladder, daytime urinary
symptoms and non-monosymptomatic
enuresis were both more common in girls.
No reduction in enuresis was found with
increasing age. Therefore, as long as
overactive bladder and, consequently,
daytime symptoms remain untreated, there
will be no improvement in nocturnal
symptoms. Of the OAB symptoms, only
holding maneuvers were found to be
associated with enuresis as an independent
predictive factor. This suggests that when
these daytime symptoms are present, OAB

and NE probably share the same genesis.
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ANEXO K - Artigo publicado durante o doutorado: Transcutaneous Electrical Nerve
Stimulation in Children With Overactive Bladder: A Randomized Clinical Trial
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Temgamig  p= 03

el D s LGS

Finim

Flgura &. MY beaiore and aber reabnisnt bobvassn qroups p
Wl 1 T e Nk InErss] r QU Y ron ose B cugh Bl

Tast Sroep os DD

Agurs 7. b betTe and abter eadmient Esbssen groups p
Waliges rope s b IREr s rodl pod Y o osies Ehroaagh B,

who sopped at sesdon 15 had 2 reporhed 100K
inproverant. Another child who was ok complint
sinee the i of the FETEHE alandomed
Tetent 2t sersion 14 with 2 reparted WEE im-
proverent in sy 100 dprave-
Tentuas repated m ﬂpahﬂuﬂsllﬁiﬂ‘.‘i‘m a9 i 1
(e, S0 in 15 2 and PO 1 2,

Final Results in Ol PSTENS Treated Pationts

Zix childran renained incordirent during: the day
after freadmnent, Two of thess children ape onoanbc
cholinarzies. After 2 mean fdlwup of 162 monthes
(rnge 2 to 29 recurmanes of syTaphorns was seen n
4 children |{105%). Thres of the=e pabients are on
arkichdinerzics. Foar children presented with TITT,
of whom 1 was opemkd on o grade IV wesi
couraheral redhiy, 1 had 2 90 spmaphomati ime-
proverent buteventmly postponed voiding:, 1 poe-
zemhed with recumenes of CAE and TITT after 2
paicd of complete Improvanent in spmphoris, and 1

TLIY

Fljure 7. A% bafore and ater Meaimient bebwssn qroups. p
valtkes Mo et Intragroip diferenioss Heangh s

Tasd Gecaip

FEoa

Erar Tamp

p = VAT

prasended with TITT 2t sessiom 18 2amd was koot ho
Ll

DUSCUSSI0N

Fror all coteria for sueeess used in the sthudy {im-
provanent in graphoms, WAS, MW, AW, HY, To-
ronto seare) the tert gronp compar«d favoraby with
the sham group. These positive rerults reaffrm
or recerdly published short-term and longsterm
PETENE dvbm, in which smaphoras impraved somi-
Plobely in 628 ard 5% of patiendr, T peckivaly *1°
Fateofreeur rence ather nitial c anplete remis son of
s riphans was 106,

Toor knowledze this i tha firetstudy to show in
2 randoridzed clindeal sethng: that dectrical -
htion i afective in clildren with CWAE . T i inchar-
ertirng that coptubnin har been wsed for mamy
years withot the support of Tandomized sawdics . By
comparison, in 2 mndanizd doubleblind saudy
thaewzer nodifferenee betsen taterodine and pla
b dn childran with CWE ™ Howewer, in 2 1eend:
mrdanized clinical fwak tolbaodine and propiva-
e pedfarmed bether than behavicr modification
s placeto M1% The wse of anbicholinersi= has
dimdwantzges, such 25 low complianes, prolanzed
wre and side sdfects 19

Several zuthas have deseribeed PETEHE in chil-
dran with good mesults, abhogh moeesive tech-
niques of elevirical samubtion prechide e wide-
spread wein childtemn 11 Hostiadho® amd Bower® ok
al reported the first. 2 semies of PETEN E ovar 52 100
children with DA B. The freatmant was paiomed 2t
hane wmder parental mupervision. Treadmant was
dadly for 1 to 2 hours ing 2 percd of B t0 6
Tanthe, In the shudy by Hosbeke ot al FETEHE was
pefommied in 15 gols and 26 ops u:thD.ﬁ.Bt}a:I:-
s UNT S PpoTuive to othar Mnds of freadmant.” Cna
year ather treadanerd: the rate of comp kede resobution
of smphoms was 51 28, Bower of.al weed PETEN
or TEME over the muprapubic areain 18 zirls and 2
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boys? They wed a fiequeney of 10 Hz, with
PETEHE to the lower =eral area Treadmend was
trice dadly for 14o 8 months, Ech session lrbed 1
hour, They mepated complete msohibom of symp-
tomes in V of 18 children with dagphme ineorddneres.

Taour krowledss e raported the firet ambuls
tory shockteom shudy of PETENS in chidren
PETEHE wae pafomed £r 20 minbes 2 e
weakly ©r 2 madmum of 201 sessions. Frequency
w=sed was 10 He, Withakwer nomnber of zessione the
complanee with wetent vay be higher. More
owel, when treatmnerd: is adninistered by 2 prafes
siomal the cumend irdensity can b ineoeeeed undl
the sty thoeshold i+ rqched. This et i
=eldan peerible when perifaned by the pakicnd. Ve
usethe fisgueney of 10 Hz, which aeear dirg bo Lind
shom ot al, wawres bether bladder mhibibon in
cahe P 4 koo, this frequaney has besn widely swoess
ful in adulte 5

The mechardes o eketaial sHmdntion for AR
are far from bedng ertmblished It is known thadt
wlertmcal sHrvmbtion ate direetly nob andy on the
T ke fiboars, bk aleo on the Teflemes, S fekivadion
of the mbdbibor y s ympadthedic reear anes and inhib b
of paragmapathetis aotabory neurore thatan tothe
bladder ray have arde in the action rechanism of
the elestzical sHmoladkion, T}m-a-mﬂm-:-:hgwd.-:paﬂ-
ways hawe teen daseribed in in ehectzical
smuhhmmmnkﬂIt}mmmprﬂmﬁ
that the puderdal nerve could be actrated = This
Trechanism corsequently would rdax the bladder
and inhibi# ddneeor overctity by adernal e
thral s phineter sontmetion @ by inbdbikion of inder-
Tuenuzore &

A suprzepinal effect of dectrical stmulation hae
ko e raported Lino ot al inwertigabed whather
bmin 1 eorganimation courred along with clindeal e
provanantafha saerml root koo, S padicr s

=2 o 55 yoers old withids i CUWE ware fnchuded
in the shdy. Al patiants damorrzaded cindeal ime-
provement after sl rook sEmaltion. Troe cmnl
=l oot sEodalion ey reorgamire the haman
brin aned the 2 ity do @wdde the mabar sorhes:, ntum
rivodulering- koeer wrinary et firnetion.

Boeause 2l pabionts were fmeaded with wxe
thearapy, e did not krow the rembs of FETEHE
whae this feadnert had not taken plaee. There-
fxre, wa reomrend that urotherapy be paibrmed
comueoTittntly . Bines no padient had conipkete rese
hubiom of = paigprhbomnes in the sham group (dow erporea
rtezesocibed with wrothempy ondy), atour depart-
mierd: children with COUE 2re freated primarily with
PETEHE in zesociation with wrothempy.

Chur shpdy i limited by the wawddabls pro-
fedomalatieornt inkrxtia in the sham group.
Ao, the fallewag ix short, However, our langstbarm
shudy shows: @ddencs that the positive owbeome i
swrtmined thoough tme * The negabive indlwas of
e dectrical shmulddon may invgpIowe consbpa.
Hom, it akro may have indirs: iy mupraved lower ud
nary et finetion i zane of aur pabierds. Puboe
sheps Togarding FETENE messanch e hide moverbiza
o of the effec tvaness of alower roumndtes of weekdy
sgzione, atermadive pule width, abeoative pulke
:E-:-:_[l;m}'mdaiih:n of ToTe sesriore fo pakionde
who do rotshow canplete Improwenant by saemom 0.

COMCLLS O RS

PETEHE war effevtve 1 weating OAE I children
in 2 mrdomized chnical il Thae waer sreater
I rowerneat Ins yrphore, et ered bladdar o apae-
iy ard reducian of noumnba ofvodds in padients whe
underwerd PETENS compared 4o the sham goup.
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EDITORMAL SOMMENT

The dhors ate bobe congrdulnied for this mndan-
iz, place et vorde dled, «Hrdeal il of frmes cutare-
o nenral sHEmubdonin children with severe over-
ackve bladder. Perthaps uneurprsingdy both groups
improwed after the mbawerdions, which were pez-
forred coneurrent with behadoral therapy. How-
ewer, the chilfren who recdwed amtive woatvent
were Tore Hkely to report 2 camplete resobrbion of
symaphomns and 2 greeta cwerall reduetiom in Srap-
tomn zeozes than children who recdiwed the plceba
Teiment.

Haurologialy nornal padients with woiding: dy=
fimection are, with rame cwxcephion, Tt freabed with
irdtal behaviaal andbr medical therapy. Foo pa
Hante who cannet tolaade medicakbions, oo whose

woiding dpsfinction i severeand refretor ¥ to o
frourmn red il thempy, 2 more nveedve ophion zweh
2= PETEHE or smeral nenmamecdulabion may be ap-
propmabe 1 The suthors have done 2m sxcellant job
of demonertrabng that in well seleched padiendts
tmeadriverd: options much 2 this can be sfietive.
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ANEXO L — Artigo publicado durante o doutorado “The influence of positioning in
urination: An electromyographic and uroflowmetric evaluation
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The influence of positioning in urination: An
electromyographic and uroflowmetric
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ttraduet i

Hormal uriraton inodhidren @ characlerized by a condin
uaks curer tal i amcoih ard bl draped [1]. Furlber
more, dbere @ oueally an sEtirompcaraphc sheres
draracierizing a relaaton of the pelyvic Tioor mdecles for
urinary slimiralon 1o coour qpeonlaneody 1], fooonding,
1o e inlermalional Children's Condirerce 3oty K05,
refmal uriration Shoold oo with complede abeence of
alaciricd, aclivity in lhe pelyic Tloa maecles |1].

Ther posilion adopdsd durirg, wrination @ore of e basic
idelires of betavior ihzrapy in patlents with Lower uri
rary imcl desfunclion @], The pupoe: of i posilion
v dd b 1o azeame 3 poslure bl allows a macmam
relxeaiion of dhe pelvic Tlor, The 4 doldurinates with a
Adilably szead Eal Tor dhildren, wilh Ferlas dahily opn,
Lorss Jahly leanirg, forsardard T2 Tl ona stared if ey
da rol reach 1he floor 5] srould reol asoame 2
poslire slandirg, ondbe poimsof f21, whenil & diftiodd 1o
reach b Loded 4]

However, i @ Heovn thatl many chidren aeoame posi
liread ok inadequers atiibe momenlof rinaton. L e
SOmImon inoolr ardronmenilihal ains are b o urinale
wilheourl makiirg condaci with 1he oded wia parerdal auid
aree when ey are avay om bome, inoader 1o avod
Pt dismees. Hi aleo very comimeon hal boys sland on
b2 1o 10 uriraile aimirg 10 rach ke odsl B oo
Kreawledas, reo sludes =il Tal asssecine mpaciof these
Alypical woidina, poesilons.

This oommeon manrer 0 which chidren urinals may
harel oy b 22200 @ 1ed with desTurnclional woeding, 26 a
realiof aclikalion of the guerdian refkeeal the mearend of
miclurilion. The aardan refied @ an axcialoy el
riggeered by b Spmpatheelic eTRrenl palbways nnegpones
1o ihe desine o rinale hat condracis b uretral arocih
mitade |inlemal ureihral phincler], presenlicg arinaton
14 IR hees alypeal podil ions, U abaomiral mssosaiure
may condracl, which inum may aclivate condmcions of
b pedivic Thoor 35 2 refie.

Ther cbjeclive of ihe presenl stody was 1o sl b by
poihesss i1l b atlypi@l posilions adopled by Boyes ard
aifs are azeccirled wilh arealer aclivily of 1be perinesl
mieodature and, asa reedld, wilh impa ired urinary Tiow.,

Materiab ard et bodds

‘Wie corducled a cros eaclional aralydical slody, obsarving,
T4 chidren aged belwesn 3 and 14 years with urirary
oompda inds oF ympdommes of Lower urinany il dystuncion.
Fateris wars nod ircloded inlhe sody iT T2y had reoro
Legpcal disonders of a:eoc died amlomicd, abramaliles of
ik urirary iracl. Furber, paterts were 2acboded i lhey

mighl inlerfre with b Seciromycgaphy assesarenl
drarl.

‘e perTomresd Lwo urcTlowme iy Lasls wilh 2ach pateni
usirg, b Unoslym [Labories, Canada | brard uroflovareler,
Two posilions were eyaboled: orenled posilen nurk
Aoy berd Torward and el Nal] ard alypical posilon
pelaredira, on Loes i bogs ared bolioc ks reod i condact with
ez 102l 223l ard leds fleesd inogifs, Fs. Tard 2] o
oot ulive Siudies were corducied Tor each chid by ke
M eeamirer, arsd e order of posil on |wether orered
of Flypral] was cheseen raraomily., Thes o was oorsrdered
remral whesn b appsarance was sineoidal ard abrormal
wheen T, slaccato, oF indermopded. 'dles ecdoded mples
when b= trdl uries wolume was bz ten SO ml. The
aurves were aralyzed inacoordarce with e nlematonal
thidren's Conlinence 5oc ety |I005] slandardized termi
recdody ared crileria .

Dacimmyrcgrapty was performesd 0o conjunclion with
uraflovamesdny ina privale srecimonmend. 5 i digpombl = ad
Fezsite aarface slacircdeswere placed on e aubjects, o
in e perard, region ard four inibe abdaminal regeon. The
paramelers ueed 1o =abmis b readts compled wilh b
drdelires of BEH |Imlematoral Socely of Lacingphysi
ooty ared K Fesioloay] [ 7).

Ther auface seacirodes ueed were of e dok Tomatl,
wilth a diameder of 15 anard a= in ils cendral porion.
Trezse slacimades were applied 1o e aubjecls afler
dmarcira, e Kinowilh 0 aloobol; Lo of 1hem wers
paced in e peranal regon comesporeding, 1o ihres ard
nires o'clock i ke Cinoamference o an imagirans clodk;
1w in e abdominal regon 3ag, b ndemal oblooe
mitede, 5 an aparl from eadh olber, st Trom ihess, o
olber el acirodas were placed e inoeach dac aesl|with
b furclion of slecirical cordiion,

Fague 1

Atypeml peidien in gHs.
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Trex indioerecz of posilonird, inouriratlan

Figrel  ApiElpaiin i by,

T physioerapals sgperenced 0 e analyss of

ad & Py eabaled e read s,

remainirg, blird 3z 1o b posilion adopled by palenis

durirg, ke samiratin. The siody sabaied e indemb
Sarar aaresmenl |Kappa irede .

T budd 1he daiabaze ard aralyz e ihe readils, ihe 5
AT0 pragram for Wirdoss was wesd, We compansd e
wales of abdomiral ard peerineal abscirargcarapty, ard
e daradersics of e flew cures ard olber um
Tiewmeiric pamedsrs. We aseessed b rommaloy of e
warables throgh b aralysi of hislarams ared e ol
Mmooy Sy sl For conlinacus sarables, ke
rormal data were aralyzed weirg e Slodend bolesl; e
WRES nlapreiesd & abnormal wers compared using, e
Wicowon ted, Addilerally, we wed dcHemars tesl B
aralysi of informatlion relaled 1o e Aypes of posilion and
preenor of abeereos OF secirical aclivily in muscles
|abdaniral ard periceal]. Howa cooidersd silolaally
sanitk@ard when g < 00,

Results

Micgeirer B children wers svabaled in b slody, The
mean ages of palenls was 25 years; 34 were boys BEIH]
ared S0 veere gins |5 R ] Hines patends wene eacbuded dues
1o aepeon of oulsides nlerferenos thal oould Fores
atecied ibe abmien of the s immyecaaphy Japh; 25
patiends rmainesd in T Siody |30 boys and 55 gids, Table
. The gmploms of he paliends included in b dudy
Were urinany araency in S5 patents 0N, daylime noon
Lireerece in 4 patlens [55.4%], ard nocmal epuress in 40
patlenls (4% ], Rorly Tor patenis |51, had amplomeoT
urgs ireonliresrece, ard 13 patends w it roclumal eruresc
[T | alo had daydime urinany Symplars. dean predicied
Badder apac ity Tor ages in thic whols group was 3% mi
|ags inyears 4+ 3 x 30| ard e meean wodame urina Led by
irex patierls was 18 ml. Only aven palent orinated lees
1han 308 of eslimated badder apacity.

Tres me=an maimam oy [Ate was 17 mid's i boys and
222 miois in 2ins. Thers was o differaces belween dhe
maxiarum Tevw of patlerds o b reormal orerled posilon
ard paierds in b alypical posilon [mean waboe of e

Tabke 1 Owirbedien of the ampls By 2o and age.
Age 1yl Tods,
34 5458 73 97 7112 2 14
Alale 5 T 5 3 X
Famas 4 9 1 T4 13 2 55
Tofad gl 4 15 2 17 5 35

maxirum T rate of 2008 ml's, p — 0.507], aswellas in
1he wolumes uriraled reean wolumes uriraled of 18306 mi,
p = %%, both in males |p — A% ard in females
lp — Q5T . Mihouah e meranlime 1o madimaam few in
1= oreniled posilion was belwesen 148 5 compared wilh
145 3 0 e alypal posilion, thc differsros was ol
slatidcaly sanitcand [p — 0977

Reprdirg perireal sadred acindly, b Feerme
vl e 43 3 o ard 457 oW o — 08, 50258 w0
romal. ad alypeal posilions, regpeclively, while e
Fwerage values of abdominal secrial aclivily were
ITEwW in e rormal ard 342 oV in b alypcal posilion
lp — Qu, 33255 ul|. When aralyz ird e aroaes =pa
ratdy, wer Toared ihal dbes by ded mod differ Elween po
siliis b — 042 ard p — 0232 Tor periveal ard
abdomiral aciivily, respeclively] comparsd 1o fmales
lp— 0034 ared p — , megpeacliely, P 31

Wirg, e Hapoodh formada for @lbculaion of body ar
Tace area |QOR4IET o wedhl [kal 0.37E x hedhl an|
03T, wecomparsd hesvalues ol adominal ardperineal
elecirical aciivily bedwesn b differand amoups aocoding,
1o ihe pemardde. & shislialy sonitcad diffarence was
obsared ameorag, pailent with weahl abowe ke Tih
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Fa. Aradosial,

perceril e bedween e values obgereed in e abdominal,
aacired, acivily o — Q029], bl rore of b groups
|&1h, 30ih, ard T5ih perceniles]| had abramal perired
aladred aclivily o — 0508, o — OU6E, ard o — 0.FTE,
rapec Liwely | Theere were also ro diffemrces inosaciredl
Aclivity PCTasd N groUps Wit Lower abdomiral weght
|&ih ard 50ih perosrddes, p — 0050 and o — OUET,
respec iy N patenls wilha body sarace area amealer
1ran 1.22 e lin accadance wilh ke Hayoodk Tormadal,
elacir 3, actiily in e abdomind, madscbeswas fourd 1o ke
grealer. Wren ihe cwrpeohl patenls were seclodsd
I — 17, e readiis did nol draraes.

The= differaces beivesen e precerce ard abeenoe of
i3 aciivily in diffarend posilions were alsoaralyzed.
Amord, b 25 patends, 47 63 2% | presenied moosecirical
aclivity i =iteer of b2 Iwo poEilions, whike 20 palenls
|3 .38 | presended alacircal aclieity in e algpical posi
1en, bl reod when by urir@ied in b pommal posilion
I — Q0% Aralyzird e grours by, il vwas poasible 10
cbesanve thal amorg, boyes e was ro differeroe betveen
e w0 posilions b — 0277 while amorg, b 2ins here
vas 2 differeros in b abacirial mscsar acivily when
comparing, e rormal posilon wilth the atpecal posilon
b — 0.3,

Thare vas ro imporand differerce o b flow oarve
patliems in differend pocilions o — 0834, Tkde 3. Thers
e Al reo difTererces bedvasen e Tiovw curee palilesms
wheen aralyz irg e goaps of bovs ard gins sepamisy
b =00,

Forly eeven patends |5.25] 1ol pressnled sineoidl,
aurves inoore posilion mainda resd ke ame pallem when
re ayaloated inlbe ecord position. indersdiraly, 11 chi
dren 12,53 1hal presented singsoidal cures inihe atyp
mal poadlion bian 1o 2dhibil abreamal cures wiben
uriratirg, in e oreerled posilon. The myverse coosmed
with nifes children [10.53]. Sahleen [271.7%] palends had
abremal oares i bolh posilere. When e aroup ol aifs
was aralyzed, 34 of 1hem wers foured 10 havwe gmploms
compailbls predomiranily with an cwraciies bladder,
wheereas 21 had symploms compaible with dyafurcional
wopding . O s v it dyshunec Lioral woidirg, 15 ma inda ined
1he e curve patiern et i of poailion, wereas n
Tour cases b oanve improved in b orierled posilion ard
inore @z e e worseresd inihis posilian, O e 3 s
with an ove@acipe bladder, IF maindaired b= ame
patiern i bolh posilions, whereas o tve cases b oarve

bk 1 Felan of dhe aurse of the T i STRrmd
[t P

Aiypicl paition
Siuseidel AbnormeL Tedl
el o Qs

armted  Smacidhl 47 3 54

Pzl i QI
Amemal 11 4 29
L= Log
Tedal 54 n a5

lp = .34

mpraved ke oreeriled posibon ard o o palerls he
arye worseresd i lhis posilon.

Whe Conducled b inlembeerasr aralyss noonder 1o
ardyze e o fpes ihal dowed 3 kappa inede of 020
T rommal ourees ared 0.7 Tor abnonmal, curees, When we
corsidered e ab clazit@tion o abnomal oares be
Twerar T, slaccats, o nlemplsd we obda red a kappa
indee of 0538, Puriber, inorelation o e Falyse of 1he
pre®rce of abeere s of slacrial aciivily of e abdomiral
ard perineal mdscua e by o differend obeepeers, we
oblai=d  hoer Kappa indiozs 083 ard 008,
e Liely ]

D cUEsiam

Urofiowmey & an imporiand paramesier inodbe alody of
urinalon ard @an szeenilol parl of unsderamiec dudes |4 .
Freviois dodes hal swaluisd fiow males i chidren
wilkeourl ampdome in e lover urinary racl Tourd Lilile
arabdily belwesn individ@lsas o b chacierisics of
urirany Tiew [5]. Furlber, il vwas also demrairadisd ihat the
ma iy of aubjecls shudesd Fad bl shaped Tiow curves
[F]. Inregands o b valoe of maximam fiow i ronmal
dhildren, ina prospeciive dudy with 202 dhidren, Rarbare
elal, [10] fourd Fal the oy rereasesw ihageand soams
10 b greaier in females, Inthis latler gpoup, e macimam
T was 6.8 mid's bedvesn 3 ard & pmars of age, ard
26,2 miis brivesen 13 ared 15 years of @e. noour ampls,
v found a mawimam Tiow ke of 7 md's in boys and
228 mid's inains, confimirg 3 walue of higher maximam
Tiew in females, apgesiicag no saniticand diffemence when
oompared 1o e madimam flow of chibdren w ilhoul smp
Lofre of Lower urinany iracl.

Allrcinh data exel awgesiirg good acceplance of
children when meaaared wilh reede slecirodes, this pro
cedure & more difficuld 1o perform i dhldren withoul
reumlog il damage noaddilon, here @ b noonee
nieereos o7 e, redls 2ladirodes inolws concecul ive besls
on sach irdividml, plus 1he differsnl posilers adoplsd
drirg esabetion [11,137]. Thers are dat hal contim a
200d comeation between ihe slecirical aclivity of ihe
mitdes of 1he pelvie Ticor and b @demal oreibr)
sphirecler, 2ecepl in @ses of palvic Taume T demyelin
alirg diemazs [13]. Howewer, allenlion muel b= gken 1o
posible nlerfrenos 0 processicg, ihe dada obdained by
irer ofivare ke produclon of e gaphc demeebes,
ared ver metsl sek 10 b= ogircl with dbeeic inclbusion in e
readils alare 1o b affeciively arolyzed.

Somer sludies have avabmisd uredvramic daroes ard
Waraliars inaccordancs wilh chard irg, posiurs, prind ipally
inaduils, L Hapek =1 3l [14] suded 96 arldes which
aamired e infoeree of patend posion dorind, e uro
drami siudy in ke deteclion o lnseT hypemciily. B
was pees bl 10 corecbade thal e Oesiomedny performed in
ihe 2upire posilion delecled a siniti@arily araller romber
of patends wilh delnaea hyperaciivity. Howewer, 10 inler
prel ik ame readls amag pedioire patlents wodd
probably v edd miseading, comp ar sons.

Az yel, e & £o oommon prolocol Tor mon
phammaccloged, realmerd o chidren with wordirg,
dyaiurclion thal & adwecaied in ditferenl srees. The
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89



Trez infedene: o poSilionind, inuriratlin

lerm Urolhempy ™ Fas beenodesd i canjuneclion with ac
lirs 2xch as sducalon of chidren ard e Tamdes n
relaiin 1o e Anclonicg, of bladder; Tuid ke, ard
wriration al schedded Limes; direclions in reaton 1o
bl funclion; maxalion of pelvic floor madedes;
biofesdback irainira and recromediatian [15] Ore of ihe
Taclors considerad 1o b2 Basic in urotherapy @ ihe oren
iatin relative 1o e position inwhich e dhild shoold
urirate. Trer: @ 3 presooupatlon o making aore that i
ratlonocars noa sibebon whers e abdomiral mscles
are rod aclvaded, whichooold sLimdale e mascles of 1he
Pzl Thoor and poasbly ihes uredbml sphirecler [15]. Wen
reergren el al. [15] were 1he trd auihors 1o publich a dudy
comparirag, b differerd pasilione of uriraton with b
azislace o arface slecimmycgaphy, allhowh ol
relaied 1o e aralyss o 1he o ores in e gooup
sludied. Theirreadis @lled atienton 1o the mpaiarcs of
apporiing ihe highe ona arface 1o educe e slacircal
aclivily of 1he pdieic Thoor muscles. Inthis work, which aleo
uesd aurfice sleciromearaphy, 20 Temalz hildren be
Toszarn & and 10 ymars of age wers Sabaied o thres
diffemrmrl pocilons. L was possibls 10 obespee dhal inposi
Lrores with e thighes resling on s aorface, reaeatlion of he
prlwic Tioor midscles was obeereed 0 TR of abjects;
slacimmyeogaphy ampliludes was saniliantly hakr o
atypical posilions. Since thic sludy, il has been 2 gesied
hat chidran dhoadd always have both feed flal durirg, i
railion, ard, in e caes of 3ifs, b thiahs Sotd 2dend
o e bowl 1o Taciidails adegporie relaexion of e
Pl Tloor miksd ez, 0 addilem, 1= back o alao b
slragh.

Hombeke o al. |17] published imporiard dodies with
repecl 1o ihe rde of pelvic Mo 1A inira 3z parl of ke
iregimenl of urimry deatnclon in didren. Siudy e
lirezs ircluded 3 diany of urimation ard of Tuid indake,
peoesiore on b 1od s, ardb alesdbadk. Infacl, c-l.r‘h'-:li'g,s
acially contirm 1he obearaalion of a Lower slecirical ac
iiwity in e pedyic Tloor durirg arinatlion ingids inlbe i
erled posidon. Howewsr, we codd ol percens 3
il e bedvasen b Lo posileons 3dopied inooar dudy
wren separaiely araly2irg, only bogs.

By v @bl vz aleo aken inlo accound in b present
sludy. Eai el al. [12] described ihe reatiorship bedvesen
obezily ard noreazed nima abdominal presar: noworeEn
with urirary inconlineros.

O aludy aleo bigblahled e Tacl thal dbere were no
differercss o lme 1o macmam e ad 0 madimam
urirary Tiow inofar as charges 0 poslure wers oon
cermed, which Leads us 10 bed e 1had ihere may be some
mechanam in b Badder ihal conpereles Tor e
ncreassed perined. sledrical adeeily in the @s0ond
peossil o,

Anciber irdereslicg, agpeci of dhe Sludy was ihe com
parion belvesen curve Hpes and Tlow ariadons of e
posiliors ~almied, The dapes o B flow orve o
corgidered ihe mosl mpTiand agpecl in amessing, um
Th:-'.un'-er:.r [17]. Sonirary o oo s Ll o, U resutts o

or dudy were urabls 1o demordratz 3 sanibant
mprcaemeenid of e Slardard ouree weeen e oreeriled po
sileon was adopded. Somes palerls s preceniled 3 worse
curve i e orenled posilion. This may, bowssver, be
azeec@ied with b warabdidy thal & nferad 1o b

procedure ieslf, sgpeecally in chdren. Wiprerbera 21 al.
|20] demoraimied asch arabiily it 3 rcenl ocompara tive
aralyse of uroflowmeiric curves in pediairc palends. D
1his aralysis of 480 urofiovaresiny curves, Wijwerbera =1 al.
codd urdersiared b varolen brtvesn diffemnd fevss o
inira obsarar axzezarend, Segaesiicag ihal Tacios 2 as
Loda, wolames urirarled ard ma mum Tlow Ccan influere e
waralionof e T cunee inpediairic patenis. Alibcaah
1here was no TR resmenl inohe oroTiowmedny cunes in
differend positions, 1he desan of o sludy does rod allay
s Lo aesin the orenled posilion 1o a escondany nole, The
armier relxaaton of 1he pelvic Toorby el aaggesis ihal
trm'sml:.rped'b-ereiﬂh:- e o eriled peoeiure whiech
& oerlainly arcourm ing 1o s 1o condinoe underiaking, 1his
kind of praclice.

Mo slatistzaly saniticand differencss were fourd inibe
prezard sludy wilh ragpeacl 1o ik Thow cunee bl b
differerdl pocdilore 1hal weere adopdesd =it o palenils
with dysfuncionadl woiding, or in 1hoes wilh an cweraclive
bladder.

Trex abence of 3 dargs in urofliovameiny l2ads us 1o
1wad Fyppoibeses. The tirsl = 1hatl an Flypical posilian Tor
uriratirg wadd rol yisldany impacl on bladder aclivily.
In his @e, b ircreassd slecincal aciivity of he peivic
Tioor woikd mod have greatsr imporiares. The 22cord by
poilbesic & 1hal inoorder 1o cweroome 1he greaier mso
1arece of thee urelhiral gohinecler makedes 5, b Blackder ywooid
Fawe 1o cordracl withimers inleraily, compsroaling, 7o ihe
mairam oy ard reod aliericg, b cure, Themfors, e
major Limitation of this Audy & nol perfomming, urody
rame =aleion, Howewer, urednane salbelm @
aarerdly rol parl of Ak rodlice iveslaaion of chidren
with LUTE, Furbermors, wriraton and e es of cxlbe
1ers are ool pryesiclod L, ard angy charge detscisd noore
uredpnamic aludy Cold nol e b woding, reality of
ihee chid. Arcdter Limidaion of 1he slody & ihatl only 30
male children wemre accesosd, Howeswer, simce lhe 5N
warable measared & conlinuous, any more snitiand
differeroe ood b detlacled in bz aralysis | 7). 'We orly
e pred dhibdren with UUTO, Bacages of s, our readis
shoidd be aralyzed wih caulon if appliad 1o chidren
w it this dystare Lion.

Fimlly, 1he inlerobserser ardlysis we performesd ooin
cided with oilber previoody publohed data [520. The
kappa valoe beivasear 04 ard O0f demoreimied modemis
agresmend, belvesen 057 ard 080 oubsiandial, agreemenid,
ared greate ihan 0.8, dmeoal perfeciaareemend., We realize
ihal fere = 3 comsaton geats ihan 08 only when
dicrimiralirg, beiveen nomal and aboommal curees
|appa — O8N, howewer o geecily b o@cl Lyps
|'wbesibeer T2, slaccalo o ndermopded] bedwesn differend
P2z of abhommal cuner may rol B2 X relable
|lappa — 054 Inrelaton o b azcemrerd of e pres
e o abeencs of slecirial muscular aclivily, i was
possble o obserws ihal ibe nlerpretion of ihis by
difTereril cbearaers was ra ables kappa = 040).

Trezre are somes LiMilalons asscciated wit e siudy,
ircldirg, b arall ampls s, which hampsred aralysis
of ihee b groups, b Baci thaipoosl word residonl bladder
wolume vwas rdl obdained onclbe @me day on whichuno
Tovareiny was perfommed, and e Lack of 2 condmol

arep.
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Fa3. Arladoeial,

Come: lUgicm

Tree elecirizl aclivity of the massula b of e pelyic Tioor
i Lowwer in b oreenled posilion ihan e atlypial posilions
of female chddren. The maxamiam Ty ard urire wolame
died reol difTer 0 e Iwoposilons. There was ro differerc s
beztazery e Ly o Thow Curwes when comparing, o o
Pl Our dals Agged Tal sl atlerdon mighd b
apen 0 adoplira, adeguale podlure during, urinaton Tor
aifs wilh LT,
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ANEXO M - Artigo publicado durante o doutorado “Urodynamic outcome of parasacral
transcutaneous electrical neural stimulation for overactive bladder in children
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Urodynamicoutcome of parasacral transcutaneous electrical
neural stimulation for overactive bladder in children
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Reedtn 12 children (4 boge and 14 gidks, mean ags of 2.7) wers chudad in the fiest
aralymis modgmanic sudse hefors and fmmedfiakr aftar the fiest seedon) and 12
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Tiardrnom detmpo T prasnme afiar the fied smon Tredsmaric afiar the bt seericn: The
thdder capacitr mproved st patiane 1ith koo capaciter (2% v, 2%, Dsmeax
cvaretivityr was obrenvad in 11 (92%) babrs tmtment and 2 [7E%) afier Thers nas
Tt 3 s niflEnt raduetion in the avergs nomber of inhibited oo rdmotors aftar TEMB
[p=i0. BE) ox in the detmesor pessure during the ihibdted condmetion =0 2085,
Cocherion: There 1es no clange in the urekmamis pamneters ivaediteakr after the
first seeriom of shmouktion Afer the Jast semom, the onkr wodmamic finding that
shotued ivgrovearnent nes bhdder capactise
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[NTRODUCTION

TEIS has been ussd in the tweatmert of
pediatrc COAFR bladder [1-3]. Two mndomized
clitiral frials have showr that parasacral TEMS
iz an effective tweatment of OAR in children (4,
E]. Some authors have reporhed im provemed in
the urcdyramic parameters during or after pos-
tedor Hbial electrical reural stimulation (FTHE]
in adults (4 6). Howewer, despite that the effec-
dweres of TEMS in chidmen with idicpathic
DAE has been demoretrated subjec dwely, to cur

kryowledge the wrodymamic owtoome affer e
atmert has hot been reported. The aim of this
sudy i= to evaluate the wmdymamic charges
immediately after the first session [acute effect]
ahd after the last session of parasacral TEMS in
children with idicpathic OAR.

MATERIALS AMD METHODS

Tz pedommed wrodymamic evahation
immediately before amd afier the first sssion
of para=zacral TEMS avd immediately after the
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last sessiom [7 wheelks later]. The ivclusicn cri-
teda was: 1 children with izolated OAER, defi-
red as the preserce of urgercy, with or withowt
dagrime ircantherce, associated with a bell sha-
pedtowrer wroflow curve and post woid madual
of less than 100 of the expected bladder capacity
ard less thar 20 ml;, and 2 patierds without argr
renmlogical prodem or argr atatomical disesse
of the lower urinary fmet. The excluson criteria
ircluded the diagrosis of dysfunctonal woidig
oF avy atatomical or rewmlogsal pooblem of the
lonver wovary tract dunrg the freatment, or the
impossbiliy o pedoomm the urcdymamic smdy.
This study was appocored by cur ivstitutional Ethi-
cal Committes and all pawrts dgred an ivdormed
oopeett, Ancopdivg tocur IRE we were alloged 1o
e wmdymamnic for avgy children with sympioms
of DAE that uhderwent TETTS.

Patierts wrdemwett 20 sessions of parasa-
cral TEITS with a durationof 20 mivortes each. The
frequercy of cumert wsed was 10 HE, the pulse
width P00y secotds ard the cument ivde ety was
at the mrstwity theshold. Pals were placed on
each sde of 55, Three woodymamic sudies [Co-
ramed® Sa0 Paulo, Brasil) wer pedfooned:; im-
mediately befor ard after the fist s=ion and
immedistely after the last TEMES session Bor this
procedure, twio catheters 4 and & Frowers ivdoo-
duced in the bladder and oree it the rectumm 1o w=-
coml the abdominal pressure. The mie of bladder
feelivg was 100 of the expectad blalder capactty
[303 awe+30] peT mihute (). The mme prodessio-
nal (MT] pedfomned all exams. The blalder and
abdominal catheters were in place dunng the fivst
parasactal TEIE.

The erdpoirts weed o evalyate the wm-
dymamic effect of the parasacrml TEMNS were: oow
MEC le= than 600 of the expectsd bladder ca-
pacityl, complianes (less than 10), the pesen-
ce of detrusor cwemetivity, the number of DG,
ard the highest [marimum) pressure durivg IC.
Bor symptom evaluation we weed wisual anals-
e scale where O was 1o Improvenert ard 10
complete reanhition of the sy phoms.

Thie wsed SFSS 15,0 to perfoorm the statis-
tcal analysis, Contirmous variabks wem tested
bor the Wiloceoon test, A pralue of less than 005
weas cohsidered signdficant.

RESULTS

Eightesr, patient wem ircluded i the f=t
aralysiz (umdyman i sudy befiore avd immediae by
after the first ssgon) ard 12 awmeed tourdern the
thimd wedyran i sudy and cold be fehided in
the third analy=i= Of these, all patieris had wnyerey
before feamert, 9 hal dardme eonirence and
4 had frequercy. Ten paterts hal a histooy of TITI
bexfome the bexinrine of the Teatment

ic before ard mamediately after
the frst session (Table-11: 14 children (4 boys and
14 gids, mean age of §.7, £2.9] weme evaluated,
The wrodynamic frdivgs of the fwo stwdies wers
as follows: Mo patient had a baw bladder com-
pliatwe before weatmernt. AN patents with bw
THCE moaivtatied this foding after TENS. Of 15
patietis with deinesor overmotiity, ote pressthed
a stable bladder after the sessioh. There was w0
chatee it the average youm ber of T p=0.44], ror
it the masdmoum detrusor presaure (p=0.21 dudng
the mhitited cordracton before and after TENS.

Thodyramic after the last sesciom (Ta
bile-2]- Tweelve patierds underwrarit the thisd wnody-
namic sudy avd partdcipated o this avalysis, The
bladder capacity improved I & patients, Detmusor
cre ety was demarnstrated in 11 [G249%) before
treatmert ard in g (P5%) after. There was no G-
nificant meducticn reither in the aremge number
of irthibited cordractiors after TEMS fp=0.560] nor
in the detrusor presure dunng the irerolurdany
bladder confracton [p=02085). Ore patierd who
hal a stable bladder befiore tmestmoest maivdaiied
this state after the procsdure, Amcry 10 patierts
who had ivdommation awailable about the symp-
toms, 9 had complete esolution of the LUTS. Se
ven patietts who had the symptoms nopmoened af-
ter TEMS =tll had detnisor oo metiity.

DISGUESI0N

Thiz dem cretrated in this sudy of childmn
with isolated OAE that, after the end of Teatment,
para=acral TEMS impooned the symphoms, but the
ordy impmered wmdymamic foding was the MOT
Kabay et al. found fpmoorement i the wmody-
namie fmdings after 12 weeks of PTHS in aduls
patierits with newrogeric detreor oermciviy s
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cordary 1o muliple ;s 5], The averase bla
dder wolume durinyg the first irorclurdary detmesor
CordTas or or the first cystametry vas 1242 ml,
while it was 217.5 mL after FTITS. MOCC on stare
dard cypstometry was 199 7 ml, whils it was 2664
L after stmulation. This last fivndive is ik acoor
daree with our eauks.

Iruour study, despite I poonrite the symp-
toms, 75% of the patierts stll presrted IDCand
there was o chavge i the rumber of the IDC
= well as i the pressure of the IDC befom and
after patasactal TEMS. This corfims the fivdive
g of one previows study that demcrsicated that
the sy prhomatology can impooe atd the patients
Tay persist with detmisor coeractivity @), T hy-
pothesize that even after beirg freated, patents
derelop renmoplasticity bt do not dewelop the ca
pacity to ihibit the mictubton Eflex during the
umdynamie Sudy, Howewer, this is ynot the case
i the physiclogical bladder filing. Arcther ire
terpretation i that the EMS modulates the symp-
tom terpretation by the brain and, heres, thee
i 1o brain eastion o an D, Avcther hypothesi=
iz that the wmdymam i study is not reliable 2= a

diagroeis method of OAF in childen. The m@me
explanatices cat be wed tojustify the abestee of
an acute wrodynamic effect of TEMES.

Amamnon et al wem the firs 1o Epoot
data oorcemdrg acute stmouladon ard immediate
cysometTy modificatiore atter FTIS (100, A o-
tal of 44 coreecutive patients with urge Moo
trerce, and frequercy and urrency secordarny
to coreractpre bladder (37 with rewmogeras and 7
writh idiopathic CGAR] wer studied. Cystomustny was
dore before FTHS avd then it was mpeated durive
the simulatice PTIS was asaociated to sjgrafcard
imnpoonrerrett i 0O woume ard 1o signdficardt in-
proosemetit in JMCC Kabegr ot al evaluated the acute
affects of FTHS on the wodyram i firdings in aiuts
with Patkivem dizas and mulipk sclemsis with
reumgEtic detmuar oneraetvity (5, 11 There was
imapoonrement i the average blaldercapacitr dutdne
the firt morchirdarny cordracton ad @ the IMOT
awergre befiore and dudne FTHS.

ATl thies studies evaluated the wrodyriamic
chatges Jurity the first session of BT ard diffe-
rad fiomn curs incthat we evaluated it Inmediately
after the first ===ior They fourd improeremed
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in the urodymamic parameters and we did not.
This differetee conld relate 1o the differerd imning
of the wmodynamic study. The urodymamic efect
conld be preserd durity the sesgiop due 0oa pi-
detdal remve o htemeumtes sHmulation and e
suppressed atter the erd of the s=ion Further-
Tore, the differerse conld alao be the result of di-
femnt frpes of sdmulation and the differences in
the @mmples sudied. However, every though some
effect on the bladder furction may edst durmg
stmulatice, cur sudy shows that this effect does
Tt last ather the frst session.

Regaming the Imittors of this shudy, we
did yiot evmhiate the lower wnrary et functon du-
oy the simodation Therefre, we canrok kyowr i
thete iz an effert on the Hadder filing phas when
the patientis beirg reumo-stimulated. Alea, the rom-
berof patieris who urderwetd the thind urodyman i
i small Howesrer, wiodyhands 1= an whecm fortable
Tethiod for talet-treived childwn ad it is yok partof
the mard atony work-up for childres with QAR Al
tenane of the mimmepectine nature of the sy pioms
enraluaticy, we did not haes amilable the walal ana-
i walk emhiation of some patierts, Axcother -
mitatiom 15 that we did rot compam the awermres
of bladder ¢ apacity, oo phiarce and presame dunrg
Bladier cordraction. Insead, we wsed thess dat as
cabegonical varables, Decpibe hawing low powveer for
statistical evaluation, weEre wodynamie findines
categorcal variables lads ws o better clivical fier-
Pretatiom, Sree whe Ko hows Targyr patierts noona-

Thiz mpored the wmdyranic cutome of pa-
terits with isolaed CAR reated bor a specific fype of
EME. Themfom, these mults may rof be epirapola-
ted #o childret with DA azaociated with dysureitio-
ral widivg o fior those who wrderverit other knd=
of EMS.

COMCLUEION S

Ther iz no chatge in the wodymamic
parameters mmediaely after the firt sesdon of
stmwlation, demoreizating that there is no acute
wmdyramic effect of the parmsaemml TEMS, Despi-
te the symptoms of most patierds hawe i poooed,
after the last session, the onbr wodyram i findive
that showed im prowremerd was bladder capacity.

ABBREVIATION:

OAE = Chrermctive bladder

ETE = Elertmc reural simulation

INC = Irosoburitany detm sor cordTacton

LUTE = Lower witary faet symptons

T CC = Mazdmoum cypsiom etmic caparity

PTHS = Posterior fibial elecimical reutal sdmulatio
TEMS = Tmrerutareons elctmcal simulatioe
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ANEXO N — Artigo publicado durante o doutorado “A two-day bladder diary for
children: Is it enough?
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Badder diary for chidren

NE: ]

Intreduction

A bladder dary [F0] & simpts ard ron ineasie method of
=abalim peopls wih lowsr arinary iacd samplans
LTS, H Logs dhe Lime ard wolume of fluid imdake |inom)
ard de Lime and wobame of urie cudpal [inomi) ().
Badder diares have sywlved cwer Lime and addrem many
E=aes fhatl are amporard for ihe clincal ssabation of
p=optle with WITS. Aocording 1o the emational Condi
rerce Socely slardardimion: mclarilion dharls reg sler
only uriration limes durimg be day; Fequency volume [Fu)
chart Log ke lime ard wolurmes of each uriraton; ad
bladde rdiares regisier e 1ime ard wiome of Tuid imake,
e dirmes ared wobames of esach uriration, ithe pressrce of
rcontivence, and he Lime of LUTS [2]. gihoogh e clin
wal hislony & of greal imporfrce when sabniing ad
maraa g chiden with LUTS, quesiionraims are very
P e ard are amc: aled wit memony bias; theredors,
ihe spmploms may be onder or owersslimated |14].
Furbemmore, 1herne & 2 weak oomelaton betweer e dary
ard questionraie daia, which mears ihat i Smplams
o] reod B e id on wbern 2abualica dhddeen wilh LUTS
% 7.

Degpile diares beirg, muliee by recommended, i & 20
prising, ihal irere ame faw publiations regamirg this s
jecl for adults and even fewer for chiddmn, Recerily, e
memational hadren's Gordirence 5o iy recomimended
243 by chyrli e dreqenc yard wolurme chard [which does rol
reed 1o ke recorded on l coresculpe days) lo svalots
Lower urinany iract U] dysfarection |2]. 5ludies on adulls
ihai have evabaied a B pericd @Argim from1 o 14 days
34,5 1] hawe dermonstried thal a minimam of 1 days &
required [12 14]. H & believed thal, 1o daie, there ae o
sludies inihe Literature that comparea 2 day B0 wihial
day B0, The adaniages of a @0 over a shorler peried of
Llimer are iber simplic ity ared possibls beller parend canpli
ance. Tre aimof 1he presend sludy was 1o ssabmte ifad
dhy B0 s slatElaally ard clinically comparabls 1o0a ] day
=/,

Material ard met hois

Creer a1 day paricd, A woiding diary was completed for 72
chidren atiernding, e presend nsliuton {a lowsr urinary
trad semploms ILUTS). The popuiaton comprissd Glden
whowers refermed 10 the inoontinence cling andpmesenied
with daylime urirary SITRELOTE ard fe Feurclodial oF
aratomical atterations of ihe lower urinary Iracl. Bedusion
crileria were diary e ibilily and non compliance over he
1 day pericd. The chidren's agss rargsd from 1o 1 14
wears jmean 7.5 + 1.07]. By wGirdg e woidirg diary, e
follow g pararmeders were @bouiated: uriration frequendcy,
MTRCHTAIT ared awerde Wl umes of urine VY and SWy,
respec ivedy ] ared Thaid indake 0.

The diary was aompl eded over ] corsec UL e days, Laally
al weekends becaise Al e chidren were of sthodl age. A1
ke first visit, allof the pamntsd gardans were rsincied
of b 1o Complede b diany. Reconds had 10 b kepl over
14 hiior 1 sequential days, roling Limes ard solume of urine
for all urirations, ard recording Tdid intake [time, armount
ard type of Tuid coraamed). The 2 day Jdiary ressited fram

e tirsl ard secord days of 1he 1 day diany. &0 ncreased
uriration fequendy Was corsidersd 1o be an asemage of
mere tranorequa iosghl urinalirs. For ibecatcuationof
e especied Bladdercapac iy |[FBC | b formmuia fas 4 1
10 vas used, A reduc sdbladder capar iy was regarded 1o b
ary vae &N of 1he expecied bladder capaciy |rol
corspdering, e Hrsl momirg, urine] |2].

ftatistical analyses

Al ihe slatiElcal aralyses wers periTed GG 2
Comimesrc ally avadabls slalglcs program |3755 Salelcs
for Windows, Yersion 170, Chicaao: 5755 Inc ). Probabilily
walues of SO08 were considerad slatstcally sanitiar,
ard pressrled as mean & 500 To compars ik awerages
between 2y ard 1 day B0 b W oseon lesl was eed.
Corsidering, the 1 day diary as slardard, 1he sersilivity,
s iticily, redalive and posilie predicliee waboes of 2l

day diary were @lcuated for delecling, low Hadder @

pac iy ard ineased wodirg, frequeny.

Results

Sl of 52 chivdren, e@hl B.7H) did rod proper,y complets
ihe diary. These children were secluded Trom ibe aralysis,
which compares ihe 2 day ard 1 day B0, The mumples pre

domiran Ly comprissd Temales |1 — 55, 55.58). A& shown in
Tabde T, therewere ro differences belwe end dayard 1 day
A0 regardirg, fiuid imake, S0 and SV, Howewer, ibene
werea higheravergs ramberof uriratisper day in ihe

day diary when compared 1o b 1 day diay | Table 1]

The camparscn of clinical parameisrs 1hal are dagrossd
by b diary, Schas frequendy ard Low bladder @apacity,
are demorstated in Tabie I Regarding e rdmeer of uri
ratiors, ihe 2 day B0 was urable 1o dedecl 1448 of e
frequencyard 2. 2% of ihe Lo Bladder capacity; this fivea
false pmilive diaarosis of 2.0% and 713, respeclively. The
sergilivily, Spcificily, posilive and regatie prediclies
waloes of 1he 2 day B0 for detecling Trequeny wens E.4%,
ST, M0 and 3128, ard for low bBladder capacily 1hey
were 57N, 07, T ard W, regpeclively.

Tabk 1 Comparoon of dala bedveecn 3 day and 3 dary
blacdar diany.

31 days 3 Pl
dear & 30 Mean & 50 Mirst 4
s w
2 chaps
Humber of T ELE | EITE£I45 00T
ok iy

AN i mi MTETEE3 TMET+ATI 098
M inmu® E2T & M0d T8I & 1007 Q305
Aud inake 1BEIA X 5117 TH A 5003 023
lir mity
" AW m s v dling walame oml.
B AN v i w00 e il oo Blada
iy
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I Lopes st al.

Tabke 1 Aaies of eguacly and Lowbla dder pacity ind
oty ared 3 day blacdcer cRar ks

3 daydiany |3 2 daydiany |5

Hgher rumbser of vk M4 [29.3) 25 [29.74)
-4 v f o]
Low bladder @pacily T [46.7) T [44.2)

| &M o 1 sepeecled
Bladder capa Cill]

D UsEion

Objaci e measres of Lower urrary iracl Tploms hawe
been & Clinical dhallerge. Badder diares or FY dars ar
roinely 1ead 0 praclice for ihe primary ssalbmion of
ihe=se patierits. Howeyer, there ave few sludies on 1he uss
of a 80 for chidren. The Hrsl resud from e presend sludy
ihal i imporiant was that pare s gardians of aourd 525
o1k children were able 1o complets ihe B0 approprialel y.
The wasi majorily of parenis, i nod all, wers made up of
low incomes farmdies with Low and mediom Lawels of adu
catin . This 2025 agairs b mydhibal igira 2 @0 & dih
o, even il weed cer  days.

Regam g, 1he ideal minimal lime for completing, ihe
badder dary for addis: in 15, Whmarn =l al. |1]
comparad 1 wesk and 1 wesk FY drars for a groop of
wormen sufferirg, fmm inconlinencs. They conduded 1hat
i 1wk FY charl was soiticiend 1o dooumend urimary
Tre-goency and imoonline o= spissdes and, sinos ihen, e
Tday FV¥ has bezn m2d as ik 200d slardamd. Falraes
Hargsn ard Hlaskory [1Y] demorstrated thal a 3 day Fy
charl & valid ard wesful for wesliatica patiens with
wordirg, Syrploms. For wormen azed 13 7T wears wih
Y G Lower urinary acl spmploms, Shick el al. [14]
aralyzed ard comparsd 14 wvarables o ibe dimy for
wEoUE perieds of Fychars |1 & days] with e ihen 200d
slardard of T days. They fourd 1hat ihe 7 day diay wa
urnecez3Arly lorg, ad ihal he @me salid informaton
could be oblaired with 2 4 day dary. Tincelle =1 al. [11]
reporied a completion Rle of 507 compared 1o 305
with diaries of 1 ard 7 days, respeciiely. Olber auihos
have gppeorted that the ] day dany &rslable [14,17,135].
Ina200d dooamend, the KC5 recommendedal day 80, bul
nnew dooameration them 52 mference thal o days are
erowh; Meweser, 1his stlemenl does Mol appear 1o be
bagad onary dala in ik Literaiore,

Hadder capacily & an imporianl parmeter for sl
alirg e lower urinary iracl. i boh aduld and pedatrs
popUiations, some sludies have shown the imporiance of a
urirary dary for sabmlirg badder capacily daa wih
ol objecipe methods sach as unoflowrmedny and ot
omeiny [15,20]. The bladder dany has adaniages owver
cirer melhods becaies i mores relably eflecis he dady
uriee ouipul. Kim etal, [2] wsed 8 h FY charts 1o ase s
bladder @apacily inpres sy Realiby Horean children and
copduded thatihis insnament & of areal mpatance when
salatirg this Warabls, which & smarial for =alaiirg
children with Urirary Sampioms The present dala showed
ro salsElialy sanitcant differerces ot meaeared
TR T diched oo Besdyaeary 1he 2 day and 1 day B0;

howeer, by wEing 2 2 day dany a grall perosnlage of
redus ed bladder @pac ity diznosis [1.54 falss regl e ard
0T false posilie] was bosl. noaredher dudy, Ubsccak
el al. (0] esabaied 24 childen |predominandly females)
ard 1he urirary diary shosed re differences when compard
1o cyslomeiry, for emmple, and was e Lead iwasie
meihed ard had ihe of been @mied Ul under
ke ool physsoliod il condilions. Follow irg his Lire, 3,20
e resuidsof the presenisludy, il sbelied that thed day
diary can b umad ina reliabls manres wilholrl ar major
losses 1o ihe salation and follow up of patends with
Lowwer urirary iracl spmploms. The presend dala show 1hal
ihe 1 day diary comparsd 1o ihe 2 day diary megarding
urirary frequerey Hhe presercs of increassd frequency of
uriralon] was in agresmerd Tor Z1.d4% of Qe Howewsr,
b= ave e pamber of unnalions wasgreater fan inthe 2

hy B0, Dempile ke slaiiEial differences, ibe clinca
saniticance of his tinding was =salated. For ibe dagnoss
of fequency, ihers was a relalpsly hgh perceniags of
Talse negatives | 1445 inthe ) day diary comparsd 10 e
1 day diary. Heak =i a. |¥] evaumed chidren with
reciumal aruresis FTens and rod marcssmelomatic] and
comparsd ihe 14y dary with a gquesiionraire on e
ameesgmenl of 1he number of urinations per day. Aibosh
oiber varables were dispamts, ey roled re difference
regamd g, 1he number of Urinations. This shows thatl 1he
rmeedical hisbory can help in thisregard, as il may reduce e
saniticance of e difference betwssn b dares ihat
were found in the presenl sludy. However, il & bedjeaed
ihat the rameer of urirations wil red affed e choice of
ireatrmend for childmen with Smploms of an overaciie
bladder.

A Limitation of e pressnl sludy was hal e @me 1
chy diary was ueed 1o ameess whelher e I day dary gave
Simiar reguis. This cerlaindy makes he todings of 1he twa
diares simdar. Anoiher way o conducl 2oadh a shody wodld
be kespira iwo dares one 1 day and ore Jday atl
different Limes. Howeuer dhere wold e great dithicutty in
periorming this sludy in chidren, as ibe aralyzsd param
elars wioldd vary accading 1o b i indake, which 0k
1o b= higheral weskerds. Furlhermmers, i coutd b difticutd
10 2ot parardal metsation 1o complets a secord diay in a
sheorl Lirmes.

Lorclusien

Tree 2 day diary allows comparson of b resulls ower
days; Feowder, A largsr aserage number of uriraliors was
Tourd inibe I day diary, Phen s, e 2 day diary, 2%
rale of falss re@iive for frequergy shaould be specied. &

1 day bladder dary & sulticent 1o salale badder ca
pac iy ard luid inake.
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ANEXO O - Artigo publicado sobre o tema “Constipation in children with isolated

overactive bladders
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symploms sch as uagercy wilh o w ikl delme Pomdinerce o Teoency, a bell dhaped
o i, ared reo Pl e rdml urinee,

Reand b dan palend ages vaere T4 £ .9 ard 4.8 347 wars i e O3 and ool
group, reEpeclisely [p— 0U8A4]. Twendy @ gl (54957 of the CA2 group were gins, and
34 [M6.9%) were gins in e condml, group | — 0337, Aore of 1he childnan wilh G432 had
corglipation than thooe wilhoud urirany symploms B398y 29 73, p — 0004; or 2 AT, 953
CI3 &0, The readils were slaliallyrignifiard mgrding he Tdlowing Roms 11 crileria:
“hEtory oT ool relendion | “predenc oo pa inful of hamd Bowd maosemerds, e predenc oo
3 large Teal maz in b reclum” ard “large dameder slools which may obiinel he el
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1em canpared 1o thas w it re Urirany Zmploms.
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ML weige slal,

Introd uctien

Irizsiiral corelipatlon & nol corsiderad a dizondsr as ouch,
bl a complas mprmpdom which & b mosl comimean inles
Liral amorg, children | 7). initially, it & a matter of
Lille corcem for parends. This delay in irsatiment

wales b= Smploms ard makes ireatmend dithould. Oor
renilly, corslipation & corsidered a public bealih probbem
becalge of s impaci on bealih pelworks, mainly beca e
of s ircreased prealsnces 0ol gereral popaation.
Corslipation accoumis for 258 of vEils 1o ihe pedairs
gasiroeniteralog st |1].

Corslipation can be classitied as organic when il arsss
1rom aknown @uss 2uch as an aratomical, reurclogical, or
Mesabdlic abnormmalily. Aoncloral conslipation come
Tonks o 2 of infand constipation 1], H i beljeed that
1his corslipation coors becauss of bady adapied bedavior,
as it @n be impmeved thmaah beravioral Rinirg.

darg children Lard Lodewelop furclonal conslipation by
inhbiling their desire and redsing. 1o defemle. Ho@an be
a resdl of frauma oF dislmess, 2 way 1o moeie atention
irom parerds or fahl with sblings, o becaes of 1he

orarii pation o pain whie defeatirg, andgedy or
fear of wEirg e 10321, ora low imake of toer ard ireo
ardiration of ihe puborecial & mascle [1,14].

Corslipation has been Linked 1o dysinclional voiding
ard sbssquently lemmed dysiunclional slimiralion Sm
drore [0ES), detinirg children who abrommally svacme
urires ard eces |5]. &houah b reason for this asscc alion
lacks beier clartiation, il & masorabls 1hal bodh disor
der:bemtdbgﬂher.w-dertheperﬂuyc-ﬁhetrﬂi
el rod beirg socos ==L, 088 s anabnaTality commenly
fourd in gins and boys. Children with 088 may sqperenos
more consLipalion becass of acommon reurophys ol ial
mmaturily in bladder ard bowed fanclion, by Succemsive
coriracLions of 1he pedyic floor mUscles, o b children's
persoral hab s [£]. To our knowledas, no sludy has ped
addremed 1he imequersy of corslipation in ddren wih
Cu8 withrl dysiurctioral woidina, [ K088, Tre cbjclive of
1his sludywas 1o 1esl i hypothesis hal children with K8
have a higer rle of corslpation ihan b= g=nem@l
popdation.

Methodelogy

Fatiris wilh ard withoul foontrol groop)] 1068, and b
vz e aae of 4 and 1dyears, wers indervewed. Foribhe
patierl group, data wers oollecled prior 1o ireatment fom
b= mederence ceniber for Chidren's Urinany: Disonders, and
for 1he conird gmop data were collecled 0 lhe wailing
room of ihe gerera pediatric ooipatent dini.

Fatienis were detined as havirg, KB i there was ur
ey wit or withoul daylime icontience o Trequercy
1M, wrdkcwmeiny with a bell draped o, secin
meecaaphy dumorsiralirg, periceeal relamlon during, uri
ration, e presenos of Less than 13 posl woid residal
urines of 1he capacily svpecled for age p&ing e fomola
|age + 2] » 10] and A regiise Urine cutiure 2], Chiden
with reurclog il of aratomecal A rommal iles wers 20clu
ded. ot 04 gmup e presercs of STIploms was
reeslimiad by the Tollow i qiestions:

1] Wren wor chid resds 1o urinale, does befohe e 1o
neh 1o ke bathroom inoorder Lo prawend wellirg his!
teer clodhira T

1] Does your chid urinale on dohing pants of shors)
durirg 1he dayT

1] Dioes your child vosd ala higher than pommal, frequeroy T

Tre= condrol group ircladed chiddren with oo urinary
complainds. They wers queslioned WEirg, the dysiuncioral
woiding, Syrmplom scone [0VSS) |7,10] 1o exiude children
Wilh SATELNTE RXCh A5 urirary urgendy, noonlinence ard
ol dirg, rmares roers. Cnly patienils with 2em poinds for these
quesiions wers rduded 0 ibe sdy. The TVSS quesiions
related o cnslipation were nol perfommed.

The= Rormes 11 [1] criteria for children wers 18] 1o di
agreoes conslipalion, conslipation was consrdemd pressnl
whenihechild prese niedat least twoof the siesymnplomsfor
Lorgar than Lws months. Tre questions ard e Wy nvwhich
ez waare preseniled 10 ihe dhid can be s2en o Table 1.

Tree urinary Srmploms =abaied in b patents with
DR weare urge noonlinencs, Faquendy, sruresE, roclura
ard bl dirg mareers. Hislony of urirary fRcl indection
[UTI| vas alss reded.

Trex quesiinnaios was adminiskersd by Lwo prey osly
iined inlersewers e for sach group).

Tre slatislica aralysi was done USird Mean and stan
dard daviaten, e bolesl for raamers warables, b= chi
sqared {esl for categorical wariables, ard relaipcs rige
wilh M power and asignitianc s el of 758, The aralyss
of 1he dala was dore 5, 5755 wersion K0 Tor tindows.

Ths sludy was approved by e rslibions ethics
Committes under prodocod CIOTS00E. M) Legal giardars
sired corsent s,

Results

Thee sludy incbaded 51 chidren in Lhe group with 1248 ard
T4 chidren in ik condmd, groop, The mean age was .74

Tabke 1 fane Il crilera for chddren and 1 adapded

o I =5
1. T of Fevser defecatlions in v ol i |
P vk [T SR peoees Lm0 of T Ha |
1M pert wheeh]
2. A el one eppods of Teal incmlinarc e Tes |
per wesh [ child poes i hiedher Ha |
urckerwear al leasl e a week]
1 Hikory of rederiliee poshring or wdirdary. s |
melerilion e dhild Polck b b bega o Ho |
LALERes P e B Ao avwoid gahg 1o 1he
badhrcom Lo peocm)
2. Hidory of pairdul or hard b, s | ]
maemenls e Chdd s prrieros< pa in oo M|l
ek 1o L Fomoe 1o peoaf]
3. fregerce O 3 large Te@l mxs in e Tes |
mecium e dhild Teds oF Campla irs Tal M|l
7= A P = R Tl B ol o B Pl o ) R
A, Large diameder slods which cbaimac s | ]
e doiel W chdd's poop i largs ard M|l

dogi e 1oded)




Conslpalion inchidren wilh soialed cveraclive bladder

T

|£! .2 ard 225 |+ 4] years inibe K68 and condrcl aroup,
regpeciiely o — O54) Thers were more 2is inamup
1068, bul this difference vas rol slatslcaly saniticant
123, 54.5% v, 14, 555 p — 03],

Chiden with 1288 had more cosipation than those
chidren with ro orirary sAmplans |58 v 19.7H,
£ — 0008 when salioted by Rorme [l with an oddsratio of
23 CIFEE 1A )

Babniing =ach iem indeperde il v ket aen 1he amops
15, 1he Romme 11 Titeria |Tabie 1], satstcal saniticare e
wa Touard with reard 1o ihe fdlowing, dems: “hisory of
shodl, redenidion'™, “hislory of paindl of hard boessl mowe
mMenls”, presence of 2 lage fo@l mass inihe recium' ad
“hisbory of Large darmeier stools which may cosinid he
LI=1.0

n =akaiirg b group wih K068, conslipaton was
Meore COMMmOon amond, makes o — OUE], bl there was no
sanitarce when comparad wilh unirary SyTEloms h as
urge inconlinenos, frsquency, nociura, holdirg, mareu
wers, neclumal erwresis ad hisiony of UTI | Table 1), The
aveage OVES wa 574 B4, ard 11 Q1.8 dden

prezenilad alleratons on uirasend 2uch as hydnmephross
ard bladder wall thickress. Gins with G480 preseried more

Trequently with UT! han boys 124, 0, 2 = 01]).

Dis UsEion

Oegpite ibe poblimtion O warols ardes reprdig, con
slpation and lower orirary 1Rcl dysinciion [WTO]
112 4], it & Sl unclear which iype of LUTD & more
ameo: @ied with the retendion of feces. R sseme Lag cal 1hat
chidren wheo do rol have aeod coordinalion of 1heir peivic
loor missles durirg, uriration lac b @me coom natian
for he =saciation of feces. Howeser, K68 s a very com
reon formn of LU T ard frequenily fourd in il sdated fomn
with good perireal relaaton doring uriration.
Chidmenwith 1248 were found 10 have conslipalonup
1o three 1imes mom frequendly than ibose withol =0ch
syrploms. Kol =1 al, @lled 1o attendion e asoc aton
belweasn corslipation ard dysiurdlioral vordira, which
ey lemmed dyEfurclional elimirdtlion Smdrome. L owas
fourd 1o b caTeiated with UTI ard vescoumieral parss
lence |3]. The pressnl sludy demorsiates thal ol only
chidren with dysiurc ioral woiding bl atss those with K48
rave a higher rigk of pressnlirg constipation. e ihink he
lemn dysinciion elimimation @rdrome & racorate,
becaies i does mol cover b whols ecinam of 1he as
20 @ Leon b twesan corslipaton ard LUTO, glso, we 3o rol
krow i 1home corslipaled chidren wil haws 3 worse

Tabk 1 Ooirbirdion of foms [l oilaa inoeadh qroup.

Tabkl Comparconof gender and Lrinany smpdoms wilky
cralipalon i the 1042 groap coralipateon [ofE].

Nariable |4 Caaimion i)
T Ho P

Males B3] AL jE9 £ T EOA| =}y ]
Urge inconitineros (4T 21 K12 20 H3 A Lake: |
um g4 13 HEA] 15 B3 ) 0H
Freouency B1) 1L 1 £ 16 HA A [ak.]
Hociria F147] 10 EE.T i B33 025
Hddirg maneuners B9 21 B2 ) 19 HED Lok |
Epamin B3] 19 \TE] 14 H2 A &0

oo dhan ihos: wilboudl il Poure siudes should
characierize ihe e of LUTD Ahat sach patiend bas and ils
amccalion wih cndipalion, irekead of describing, he
paliris as havirg dyeiurcional & imiraton Srdrome.

Trere are possible justitications for b asoc aton of
coralipationard OB, Baih badder frctlionard imestinal
funciion are controled by e Sopraspinal regiors, Sod as
i anierior cirguale gy, prefrontal cores, ard the
reda regen of ihe cembml corlex AT M)
sequenily, 1he dysirciion of both ihe bladder ard in
1esliess My b= a remil of ihe =me patkephysclogy, 2eh
as sopraspinal reurophysiolog cal mmalarity [2]. Howey
er, ro sludies were jourd whichused funciional magredic
FESOrAnce Tadird, 1o @mem ragiors of ke bRn inocon
slipated patieris. On ibe olber fand, ibers ars sudes
which svabais be srraion of discanforl and pain wsira,
a mclal balloon in patlenis wit arilable Bow sl SyTedrormes.
Thmah e uee of furclimal mageelc resorards imadird,
acipalion was shown inhe anterior < rauale 2me reien
|21 24]. Tre d2a 1hatl O848 ard corslipalon a e from one
:hg_l.e paihoptyEslody & reindonced by lhe successil ues of

for 1he reatirment of both constipation ard
Cl.ﬁEl 3024 24,

H is alsn possible thal corslipation ausss 058 N some
cases. SLdis have shown ihal 1he Hled recum may
worsen bladder fnciion [17.17]. ha dudy nwhich abal
Loon vas inflated in e recium 1o simaate moial flines
in iwe groops [dhiden with WD amccated with con
slipation ard chidren W ith LUTO alore ], Koff el al. showed
ihail acule reclal didersin affecis Badder furclian in
chidren with LT independeni of 1he pressnce of chnonic
conslipation throush an = ilalory regpones 1orecial dis
terition P7].

Inconrast, Ce8 may alss causs conslipation. L sknown
ihal children with 048 cordracd the pelvic Tloor when they

Warabls 1243 o — 51 & |H) Copdrcl. o — M & |3 =3 oRJC %

=2 Rl ek 12 |35.5] 151215 0£1 1.4 |53 3,35
21 1ol raorilirerc sl werh q115.7M LR LE 0.0 255 0T 4.35)
Slod, eleniion TTI33.3) 1TEITE 00y 2.1 1.0 5,400
Fain or Tome 25 |47 19 124.7 000 17 |1.30 5.9
Fecal mxs 14 |237.3) 11 114.9 000 240 144 2.000
Large clods 1L 214 41547 0.0 4.00 |2.49 3574
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periormn biodd g, marersrs 1o presend uriary incondi
rerce. The candaciion of 1 aral sphincler muscles cau
se5 regalive feedback, nhibiling recla condraction and
e simuiatirg feal reteriion P2 The presence of 1his
mareseer several limesa day mahl @ues conslipaton in
rmarychidren. Howeyer, thisibeony Enol sopporisd by o
tindings in his sludy, becass no amocalion belvwesn
brdidirg, marewes ard constipation was Tourd. Anoiher
faclor which may be resporstls for e zZ=ociaton be
e 058 and corslipation & a low fluid inlake. dary
chidren w il O88 avord drinkirg, Tusds during, e day soas
rol 16 aepererc e Urirany rconlinerce, aspecally durid,
school, This Low fluid imakes may cass @l retention or
worzen Lighl corslipation. B s probabl s 1had b amsocia
iionbetuesn O48 a0 corslipation & mullifacioral.

Recumenl UTI is reormmally ©iled as berirg aseoc @lesd with
corslipalion, ard ils TTpLTs can ke rescived with treat
merd for slod, redated complainds |[1,12]. We specled
chidren with corslipation 1o Fawe mors UT | and Leasurinany
i smplomasichasdaylime inconlinenc s and fregquerne y.

SIprisirgly, il was shown thatl types of LUTS a5 well as
reciumal eraresi ard b presence of UTI are rol asso
< ated with b pressnoe of corslipation. H s posbles 1hatl
corslipation has a greater influence on bladder &Tamis in
Mool S27 B @ses Wilh peoor wesiooparireal coordiralon,
Loey wiopding, Tresquencyy, and high post void msidual

n aresmerd with 2 lares parl of the Litzratue
12,931 25,20, 1re majoriy of corelipaled chidren in this
sludy were mabe, inoibe 088 group as well ibe condmd,
amip . Howseser, theere i 1AL o concrede sxplaration for
e amocaion belwesn b mascouline 2:nder and Con
slipation. thay be, some gerelic influence o some differ
s b i Jander bebaryior and disl Cold impacl his
rame. Sincs dhere was no comsalon Brlwesn con
stipation ard 1he rate of UTI, and Since 4iis hass moms
frequerid UTI fan boys [rend 1o saniticancs], despite
beirg, lems corslipated, we indesd think hai cavstipation
alore fas ro impacl on UTH incideres 0 children wit
overaciioe bladder. Howewer, inoihe gereral populadion
1hirgs ars diffeam il Margy auihors Fave been reporling the
associaion of corslipation ard UTH in chidren [23.03,34].
Moo, b rake of UTI dereases afier irsaimend for <on
stipation |2]. We hypolbesize thatl 1he asso: @lon beivesn
corslipation ard UTI that we tind in the Literaiore in the
gereral pediairc popdation & due 1o ihe Bt fhat con
slipated palinis alss Fave LUTO. Therstors, ihe pracenos
o LUTD ard ot i corstipation idsetf would b= 1k most
imporiant varabls for UT! nthis popdation.

Lok lusien

Trex remubis demonsirals hatl, acoording, 1o thee Rome [l cri
leria, children with K048 hase constipation mone fregquenily
ihan children wilhoUl urinary symploms. Corstipaton was
ITeore oMM Ao, boys with K28, Constipation was nol
assccated with any el ] 1o dher Lo urirary
1ract, morto b presence of UTHin e group with 1088

Lornflict of inte rest

Hore,

Furndirg

Hore.
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ANEXO P — Artigo publicado sobre o tema “Evaluation of constipation after parassacral
transcutaneous electrical nerve stimulation in children with lower urinary tract
dysfunction - A pilot study
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Introductian

Corslipation & ibe mosl common chonic defecalion
digorder in chiddren ard & Fequently ame: atsd with f=al
soiirg [1]. H & msporsble fo 1 5% of ik 1o 1he pedi
atrician |2] and fo 258 of cormulations with a gasirosn
tarclogist [1,4].

N addition 1o relatled smedional corssgeerces 2uch as
areily and withdrRwal fom social Lifs [principally n
ekl ], corslipation is related 1o olber problems ouch as
wrirary iracl infeclion UTI), bladder abrormalilies ard
Lowmer urirary it dystuncLion (WTD) [4].

T s reated Lo owoding abrormaliles thatl canocour
durirg, the Hlirg, or emplyirg of e Badder in chidmen
withoul reeurclog cal oF aralon il disorders. Aany chil
dren hawe urgency as 2 maul 1 of overaclive bladder OuB)
oF combined wilh densor sphincler dyemnergia. Ciher
Sroploms rclods daplme rconlicencs, pollakira o
nirequend wriration, noclumal enuresis, as wel as
A gareml asmoc@lon wilh maresqers dore B posipore
worlirg 1.

These Aypes of dpsfunclion, ard espec ally O, hawe
=2 hislorially imealsd wilh ardebolireraios, Howewer,
1hege dnus caes corslipation as one of e major side
affacis. I conirast, ral lrarscuiaeols saciral
reree slimolation effeclively Ireals vording desiunclion as
well as conslipation, doe i ibe aradoma physiolog il
relaiirship belween b two s,

The objeciie o this dodywas 1o evalate, in b shorl
1ermn, 1he resolion of corslipation in chidmren with LU0
afier para=maal TEMS ireaimend, as well as 1o a=e=
wording responees 1o ke treadmend.

Materials ard mathodds

Children over 1he age of d with LUTD and assoc ated fun:
leoral corslpalion wers gien paramcal TENG ireaimend
ard sabmled progeecl ey,

Tree folloaying, 1251s wers 1eed o sabates WTO: uro
flrarmeiry combired with sl iromemgraphy, and urinary
irad uimsonography with an evabeton of posl wid
residal wolame, Posl woiding, lewsis higher than 108 of
bladder @pac ity for thisages inml. |22+ 2] = 10] or greater
ihan 10 ml were considersd residal. LT vwas classited
accordirg, do b guidelines of 1he rlematonad Chidren's
Corlinenos Socisty, Children wilh neurobogicl proble ms or
2erelic Srdromes aswe Libose v itharatomic alieralions of
b Lowwser uriraryiract weers eoozluded Tmom 1he sludy.

The= Rorme |l Titeria |4 [Table 1) for children wene Lesd
1o dimnces corelipation; corelpation was corsidersd
preserl when 1he chid pressnided al least two of ihe sic
Syroploms for Lorger ihan two monihs. The Bristol Sool
rarl [7] Fi. 1] was ussd 1o damsify the slool, shaps indo
seven Bypes (1 and d indicatle corslipation; 1 Sam “jdeal'”
slools; & and 7 show paradowical dambea). The vi@al
araleg s@be salaled pain drirg defeation on a sale
from 0o 10, divided indo six groops with O indicatira no
pain ard ‘10 macsmum pain. Tress s two queslonnaies
werpe cElagorized nlo vl aroups, whe had conslpaton
Iippes 1, 2] ard did nod have corstipation fypsd 7, and
rad pain belwesn “0ard 5" ard betyeen & and 107,

A physial somiration was periomesd ard corsisled of
b follosw irg; abdominal, palpation o lest for the presence
of hard siool; asmesgment of perineal conmraciions 1o =l
e coordiralon; reurologial Smmlo assess perireal and
lower Limb sersilivily; ana and bulbocavemoss il
legic inall chidren, ard a cremasieric refhee lasl inboys;
repeciion and palpation of e bumbar spiee 1o idendily
spira bitida occutia [Uufisof fain, shins and Lipomas may be
presani].

Bleciri@l slimuaion was applied by two sxperenosd
profesiorals in ihe teld, ard followed 2 protocol preyi
amly publehed by o deparimerd ). The treaimerd
corsisted of 20semions al a frequency of 10 Hz and 2 pulss
width of TOO ms. The indensily of the cumend was mcreased
1o e mavdmum Level dolarated by ihe child, bl wilboul
reaching, ihe molor poind, WSirg, two s=if adhesie 1.5 cm
alaciredes placed 1o b side of 52 and 54. The slecdrical
slimulation was perfommed e Limes weskly, for semions
of 20mineach. The % Dualpex Uro, Gark, was uesd.

Ho patienis had been ireated for corslipation befors
1his Sludy. Ho patierirad ever ussd and i, irergics before
TEHS. Urodlowamedry was performmed inoall patenis. S
chidren were rElnecisd 1o follow umdberapy, audicg,
1rem ol 10 irgesl bladder imitanis h:afiehe, =1 drirks,
citne fruils], o urinate svery 4 b, ard red 1o delay arina
Lion al limes of smergsncy. The inslnoclions have been
described indeiai |1!-] W A rol agk 1o ineace tker in
b= died 12 awoid 1his bias 10 e sludy. Ho e e ireat
menl was instituled for corslipation. Falenls wers re=
aabaied mmediatsy atier teatment.

Al msporsible pariies saned an infommed consenl form.
This sudy was approwed by lhe relilolion's ethics
commities under prodood, 0% 2008,

fhzan ard slardard devialon measarsmenis wers ueed
for staiislical aralsis, ard thohemar's tesl was used for the
aralyss of paired @legorial variales wilh a sanitcarce
Lewed, of 753 . 0ata aralysis was done LEird, 1he 5755 program
for Whndows, varsen 140,

Results

The sludy included 7 2ids ard 5 boys with samploms of
LT, The mean a2= vwas 307 & 170 years |medan: 7,

Tabk 1 The Rome I Crilera T pedidirs Turcional
cralimion
2 or more of e Tollawing Tealurss By a dhdd with
el opmendyl age oTal Ll 4 warsard ooouring al kel
oree P waeeh for a3l sl 3 manidha bsfore digraie

+ 2 oF Feuer defecaliond in lhe 1oded per wedk

+ AL Lead 1epeode of Tedl incmLiranoe peer Wk

+ Hdory O melerlive poduring @ oeddise wolilonal

itocd el ion
+ Hidony of paindiul oF hand Boased, mosemaids
+ FTeaenas of & large Tecd, mxs o i recium

+ Fresenoe of largediamaber docls thal may deineiibe
Lobel

N childoa wich kv wiinary Ul dyshaic Cin
J om0 06 004

Flgse cne chiamids inpms &, Wi il oal., Evaluartion ol Cons Cpar in & o s o O L Uie o G ik ou s oo ol nere seinmaitn
A ploc swdy, downal ol Ped Roric Wnology 4300 R, boge o dde doi. angfTa.1arse
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TENS for corstipation in WD

Like & sausages or snake
smooth and salt

Like a Sausage Bk with
“ cracks on thee surface

Separate hard lumps, like NUs
(hard to pass)

Sausage-shaped but lumgy

Type 1 "'.‘ : 9
Tyipe 2
Type 3
Twpe 4
- a
Tvpe 5 -ﬂ
: -y
Type &

Type 7 P ‘__

Fgure 1

rarge: 5 11). Regamdirg, the diaanosis of LUTO, 10 [F1.406)
rad O848 ared 4 [23.5%] had vording dysiunclion.

Aiter reatmend, 357 |p < 0.001] of e chidren's
constipation sampioms fad improsed Tollow ing he Rome 111
crilera. Babalirg sadh ilem el g he
Romes Il criteria |Table 1], parmcral TEMS effeclisely
ireated b= followirg; “ibe pressnce of al Leasl e
epigede of Tecal inconlinence por week®, “hislory of shool,
retenlion'”, ard “ihe presenos of 4 lage fcal mas in he
recium!” The improwemenl was found 1o be slatisticaly
sanitcard.

Aegam g &ralalons baced on e olber Tileria, thers
wa nosaniticant chargs bassd on ihe Brislol, 5iool thar,
bl there was a sgnitcant improwing trend inthe lesed of
pain experierced befors and after treatrment |Tabbe 1).

With relation 1o urirany Sermploms, didmen had Tewer
episodes of enuresis, UTI, holding mansosers and urae
moonliverce, AL ihese remois were ford 1o b slatE
caly sanitiant, as @n be s2en in Table 4. Four dhidmen
with woiding, dysfunciion had elevatlsd posl woid residual
urire with regpect 10 1he i age |mean &0 ML which became
realgible afler ieatmerl. Regarding e uroflowmedny
tind iregs, bedore ireairment 11 children had a bedl shape and
orer had a slaccals cure, This oaree baarme rorral (el
shaped| afier treatmen.

Soft blobs with clear-cut
edges

# Fluffy pieces with ragged
[*= edges, a mushy stool

Watery, no solid pieces
Entirehy Liguid

Aredod 2100k Sharl, wilh, Spanih irarclaion.

Discussicn

This i:il'-e-ﬂ':l:b.ld_'f'iomb.nie e resdi of 1rars
cuareos dacirca rers slimdalon on corslipatlion n
chidren with LUTO, bl olbers hawe already saboied e
efficacy of TENS on chidren with corslipation and no
urirary srmplems |3 11].

Tabk T Owirbulin of Rome I aibaia befors and aTier
irea imand.

Warakds 2efore AfLer =3
eamsnl  Framentd
o 5] o i
=3 ST liana i ek 271420 2 433 1
1 Tl imcalinerce ! T 593 1 [FA%) o
vk
Slodd reberle £ 42 O o0T
Fain T Tome 9 S 5 BT uliey |
@l mas TIFEE 1734 ol urgl
Large oz T |53 3 1.4 021

" S sgn Pmns.

N childra wikh Lnckr urhaty R dpharctan
om0 12 046 005

Flease cing th i amads i pmess o, v i L, T ok, Bl 20 ian 0] a0 e L i 2 o™ i 2 O L L s 0 R e 8 LSl e S i L
A ot dnady, Munal o Pedaecs Wrolagy BIRY, bees ! Meado iong /T, DTS/
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L. Ve elal.

Tabk 2 Compar e before ard afla ieaimend wLirg ihe
Ariod slool charl and voled aralog acal s

Nariable 2e e TEHE Mler TEHS P
o | o

Erizhod shood chart

Coralipaton 4 A 1178 0.

Hormal, 10 P18 T @ %)

MRrCed Giee b

(] £ W23 T |7 £ 0,063

LM 4 BT 3 (4%

LT has b=en Linked widh neumphysolog cal mmaiu
riltyof b cerdral reraous Srelem. AS corelipation & clossly
Linkad with LUTO o 1oibe araiomial ard rerols rela
liorship beetwesn the urirary ard gastroinestinal iracts, i
& ol Faprisirg, hal W & amc: alsd wilh ke renton
of feces, which has been callsd dysiunclonal sLiminaticn
STedrorme [12]. 4 chid wilth urgency lerds 1o iy o mhibil
uriratin throah mareoeers sodh as Jossirg, their beas,
sJaiiirg, or compre msird b glans 1ocounler b desire 1o
wioid. SUCh mareirvers ineyilably Lead 1o 1he posipore e ri
of defecation as well [11]. On e olber fard, relaied
SLo0d in b reclum crealesan increass in bladder presaune,
Leadirg 1o urasrey. Corslipalion icreases e polenial for
urimary inconlirence, uncoom iraded vordig, posl woid
residal urine and recumend urinary act indesction f]. 0
ihis sludy, aimest al of ihe svaboied idems showed
improvermend afisr e w22 of paramaal TENS ard oo
1reerapy, which smprasizes ihe close relationship between
sz two ByElems.

For dedes, amisholimergics wer: uesd ac primary
iherapy for patiends wilh LU, sgpec ally D88, Howewer,
corslipation & one of 1be undesiable eflecis of this
medicalion, ad aconirbuling, o Aareatirg ficlor 1o his
dysiundion 0 ibe chiden with IUTD who are under
treaument. This & beuss ihe parassmpaitelc sydem &
regporsble o 1he digposl of feces and urine.

e Fave cbaired sunitcand resdis regardica, para
2cal TEHNS on the eaimend of diomal and nociomal
eontinence [274 4] In o sludy we shiw thatl 20
ireatrmerd semmicrs, 1 Limes weskly, prompted 2 £1% ress
bl o e Smpdoms ard 12% sanitcand mprovamend in
chidren betusen e ages of 4 and 14, Ol of ihese
patienis, ¥ had conlinoed uccess afler iwo years of
follow up. e periormed a rardomized clinga dral
recdirg, chidren with 088 1hal demensimtsd 1hatl

Tabk 4 Comparoon of urimry sympioms beTas and
afler Teaimenl

Wariablse Ao realmend Afler ieaimend p

= H Rlls
Erureii T |92 9% 4 B4.5) 00010
um AT AN al) oo | 00010
Holding marsrer T |9 93 4 4.85) 0,000
Urge ircorlirenoe T [0 93] 2 5. 46 000

" dour oicks M had spepedis ol deta-le LTI

parasTal TEMS & more effeciie than a pacebo, even
1ot beodhy of e pat el 3roups were instnoacled 1o follow

. In ke cumenl sludy, all urirary Symploms
shiowed sl islicallysigniticand improsemeniosirg, the Sme
protocol.

TEHS has beenshown o effeclively real chidren with
furcipral corslipation as well. b a2 Rrdomized ard
corrdled dimi@l iral (1] with corslipatsd chidren,
TENS and interferential cument wers used for 11 b daiy for
ai Lzasl iwe mondhs at a frequercy of 4 kHe. Thers was
a suniti@ard increass 0 slool fequency pEr wesk
|7 — 0.0, soodber mAndomized clingal tiad [0
dermorsirated thatl e wee of inlerferendial cumenl on
children for 12 semions of 20m in2adh over the course of 4
wests suniticandly improwsd conslipation when compard
1ol e of A placets.

Tree ourend sudy differs fmom olhers by svabmlicg
chidren with W0, The resiis show a sanificant
improvermenl 0 corslipaton, demonsialed ihroah e
sanmtion of corelipatlion bassd on e Rome 1 criteria
averdl, and thres of the ilems @abmled ndeperdeandly.
Addiliorally, al urirary Sanploms showsd mproverment,
makirg TEMS a good Tealment oplion for conslipaked
chidren with wurimary sanploms, depils b reed for
addilioral treatmerl oxh = distmod itcal ion o 1he e of
medalon fuch as lalies. There was o radridonal o
Eehayioral advice aiven regarding conslipaton during, this
ireairmerd.

In 15, A commities of speris gaibered 1o slardardize
b= browlede ard classitication of funclonal dsomers of
iher desiies raci, ard areatle whal are leewn as e Rane
Critara, I TFFF, A revewsd wsion of e coreeres
called 1he Rorme |l Criteria was publighed, and b Rome 11
Critera was published in 2004 [17]. The Bristol Stool Charl
& a simple abalon ool 10 measars b shaps and
corgslergy of haman faces dus 10 nlesiinal frarsid lime.
This sl was Wl daied in Fealiby ubjecis and inpalenis
wilh gasiminlesiinal disorders, ard ils sfti@cy has been
demersiratlad for rezsach ard 4 ini@l aralyss
|12,5]. Currenitly, b Rorme (Il Titsra 1] ard the Bristd,
Siod Charl |7 ame recommendsd T ihe dageess of
furcilioral corelipation and recognized for clinical ard
rezzardh appliatlion. Bath of 1hese daarosl 1oods ars low
cosl ard sasidy applicble. There was no satistial saniti
cance found inthis SWudy W ith reation B e Brisiol 51od,
Chal before ard afier ireaimeni, probably due 1o ibe
agrall ramesr of patinis. Bedore ibe treatmend, 228 of
patiends were conslipaled and only 33 were conslipaied
afier ireatrmend.

A Lmilatien of s sludy was ihe Smal ramber of
pariic pands with LUTO and corslipation. sea, ihe flloy
up Lies wias shorl, Lord 1 sludies reed 1o be perfommed
in order 1o esiablgh whether this modality of freatrmend for
corslipation lasis. Addileorally, all o ddren wers irzaded in
combiration with uretherapy, which mighd Fave acked ac
a iherapeuiic aenl ad indluenosd ibe reis.

Corflict of interest

Tree auihors of this sludy declars no conflcl of imleresl or
furdirg,.

N chidren with Kved™ urinasy Ul dys i taon
J el 220 120 S

Flegse i chiamids npms . W igm AL, ecal., Evaluation of Qo tger in o e pass s del Ui ou ik e s elecumtal rens stimaaitin
A plar stwdy, Jowmal ol Fed @ors Wiolage 1200, bt Mdedai.ong T0.100S¢
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TEHS for conslipaton n LWUTD

=

Refarancas

(n
(
e
(4

(51

14

"

(2

(1

(r

Cribh: DA The physolagy ol contnmoe. dopath e kol
coreteation and wding. e Fediag Sug 202,147 74,
B WS, Dy WH. Evaduation and tre@nmant ol Qs tigat in
n s and chdmn, AmFan P in 20,5 49 T3,
Chas AW, Homdy T, igmard F S, Bovekr 'WE. Funoinal,
corgtipation i chidmn, J ol 004,177 2441 5.

Lo g Bawdke ¥ Corrpaton i ¢y ohibdhod . patsnt
chareema e i, e, and Loague mn Tollory up. Gut M9,
0400 4.

Bmca & U, Wra T, Dulua b, Lodds F, Andede J,
Wihats ), Comeastie anakdt of the §wnsune wlgs of
dhldmn wih bved™ uringy oect dyhoecton @ mlaton
o g dam. 0Bz ) Lol 206,23 W 4.

facg inh, DL, Forbes D, Guimdes E, Hpans J5, Staino A,
& al. Chidhood heiectaons, Goum htsun e, d oordkns . Gild f
ol iomt s atarakgy 204, 130.1537 57,

Lewi EJ, Heann KW, 3ol fm sQle = o uiehl guide
FeSthE vanse s, 3Ead 0 Gaaneeotarol 97 5249
Ll e

Lomedn F, Telkd ¢, Yim ML, Comeia LS, Bamomo & U,
Transttaniiug e ourml mere stirmkton n o ldren whh
crag e re Bl der. & e donn ked CLivel orid, Lol 260,
fE445 4.

Chaze J, fobemson Yhl J, Sutheatll B, Humon J, G 5, Fiot
FTudy wiing DR ¢ledmiE Enmlaton | hoatker
sthl Cunmnt] m e deon i DTS s it con
Zyaton ard sodag h chiddren. J Ganoknneml Hiageanal
215,200, M5 ST,

Clarts #h, Chagg J, Gt 5, fobemson Yal J, Cacm Snth d,
Hursonn It o ik, Deoresed ol o2 L i oms sioer e
ki ntakratal deariml fewlaten nodhlden
with sliree Lan s Qoretgation . J FRdar g 209 44402 12,

[

[

(F

[r4]

[

(4]

[

(2]

[r

lanad K, Chae J, Gibb 5, Clake M, Caom Swih A,
Fobamgon Yl 1, enal, Dy oenabdon gl deoric stinda
Linn o hartee e dekeSt i o dh Rdnan with dow v
OGN . g A Sy, JFed b Sum 2009442558 92,
Fodi 24, Wagna™ TT, Lpenthy WA The mlacorehig anmang
dyitareXin sLinW@taon swedionds, grinmaty e Couknal
refuxard wrnay Dot nlectm inodh Rdnen. 1oL T3S, T4,
M 22,

P T, i Con@d A, Hoebeke F, Hpns K, Bauer 5,
Bairoiem W, & Gl The Fandad Gatmn of M malgy o1 Lwa
urinarpuRd funed in inch Adoan and sdols s o L N dnonn
chee mandarde st in commites ol the htavraengl Ch ddoan s
Contignse Sociny. Lol 2008 [14.314.

Barmin & U, Lomdkelo F, Lopes &A, dndeds J, Macedo A,
Ok W, eral. Mo pharmacokgeml ik ann an Lol v @ uringaty
Rl dpslandion wing boledach ard UsidoumEko
gl snvmlation L & platsedy, B Ine 200493, 145 T,
omela F, Soams FY, daced |, daoedo 8, Bamimo & L.
Pt et stedy o LRGoummos pancecml kol
strmlacion o owrecths bBladder n chidmn, Long wmn
s, Lol 2009, T 260 4.

Lomeln F, Bemewids |, kemer BG, Tles A, Londdla M,
Barmaa e U, Trsawiant ol o i iddp 0 maines ioarnal
@rims i by DRuRos pasaoal (eIl e ST
ulatinn. JFod o 1ml 200M,5. 484 9.

@ ndrjith 3, Devanaspana N Conscpation n hildka,
ozl FEaght N gedemolady,  pathophys wlogy  and
VG e . 3 e e i il o, 20T, 25 47,
Heaton BV, Chash S, Bl don FE . How Ead am the dpimgmonns
and Bdved, dpstun®ion o patgnt with the Tk b
S &, i e e, Controilid Sudy with emeha o o
st form, Cur MATM52TE 9,

Degon LF, Fhillips BF. Horee ool do s soa ol fomn & Tl ool i
a0 CuL M®¥E39. M8 135,

Flagis cie th i ameds n ks i e ML, cral., Evalu ot o o7 Qoo e & i panm e LUE o ou ik o & LeC el ik i et an

n childron with Livetr wriacy 0ol dphecton A pAE itudy, Moal o Fedanrs Urolagy £5 R, beoe o ddeado ong 10, Orsd

J-dpearmil 0 12 06 1004

10



A1

ANEXO Q - Artigo publicado sobre o tema “Transcutaneous Parasacral Electrical
Stimulation vs Oxybutyn for the Treatment of Overactive Bladder in Children: A

Randomized Clinical Trial

Transcutaneacus Parasacral Electrical Stimulation vs
Ohybrutynin for the Treatment of Overactiva Bladdar in
Childran: A Handomizad Clinical Trial

Fabio Quintiliana, Waria Luia Weiga, Marlia Maraes, Caralina Cunha,

Liliana Fajardo de Cliveira, Patrkia Lordelo, José Wuorilke Bastos Metto and

Ubirajara Barroso Jdnior®

Feem M Draxea o Paakabes Uckgy, Cacackman ) of lickgy Asha Sohes! of Madeons, Salbacsr A s
) of Lickgy Caoark Ir of Srgmip FRrws! Liwasorly of dorr o Fora nd Soheest'sf Haw'l not Mas'cs’
Seavcar of L o Forn, o Foca (LR IWAAM] Mhaar Sacar, Band

Putpo=e: We determined the offectivensss of 2 methods to treat averactive
hlxdder in childran using intmagraup and intergroup camparizans in a2 randam
imed climical trial.

Materials and Klethods: Mine hays and 19 gk with 2 mesn &+ 5D age of
6.4+ 218 years were andamdy divided inta gmup 1—pamasaeral transcutansous
aledrizal sHmulation with plazeha drugy and group 2—axybhutynin with sham
saapular aleatrias] therapy, Sucesss was agzszsed hy 1} the rate of camplete
symptam msalution, 2 a wisual analay seale of O ta 10, 3f the dysfunetianal
vaiding seore system, 4 voiding diary resards, Sk Rame III erftera and 63 side
effect frequenay m each Fmoup.

Besults: A total of 13 and 15 patents wemr mndomized to groups 1 and 2,
m=pectively, Symptars campletely mesalved in & patents in group 1 (469 and
dingroup 2420%Ep 0204 A statisteally danifieant imprevement was faund
m the 2 gmups in the dxfuncetonal voding seare system and widing dianye
moards . However, no statisteally dgnifieant difference was fund betwesn the
groups in the visual analoy seale seore, wodding frequency, and maximum and
mean waided walume p 0.285 440908, 0538 and 0.650, respedbwelyvl.
ConstHpaton fmproved m 100% of group 1 patents hut m only 55% in gmoup 2
fp 0031 vs 0073y, Group 1 showed no Sde affects while dry mouth, hyper
thermda and hyperemia developed in 58%, 25% and 509% of goup 2 patents
p 000, 00% and 0005, respadtively ), Tre atment was disantinued by 13 3%
of patients in group 2.

Conclusion s: Parazaers] transeutanesus alestrioal sHmrulaton was as affadtive
25 vy hutynin to treat overaetive hladder in children. Howseyer, transcutansous
parxsacral electrical sHmulabon was mam efectve azainst aomstipation and
showed nodetedable side effects, Cxyvbutynin was mare effective for dereasing

ey Wonds: urinary bladder, cveractive; transcutanssu s e k=ctric
nerve stimubation; sxy butynin; constipation; adwve res =facts

Rtk hladder in ahildmen is inaontnenss, frequensy and aon
defined 2 vaiding urseney usually stHpation, in additon to notturnal

amsorinted  with d.a}'ume UTITLATY ATLUTAS1S O TLo2tuTls In Sodfe ohses.
-5 340 1 501 500 - | G hitpard- dararg 0. 10 1G5} jura. 014 12001
THE SRR OF U DTS Wal 133, 17431753, Mxy 315

H201S by [ FnnmdinUX A&

A bk vithon s

g Ly

2 — dedfuncharal vadng
SR b

o — owradwe biadier
FTENS — mrasnal
e s o aetncal
shrlsm

UTl — unmary ract infeachan
VIE — nad amlag aale
WF — vauding frequency
VLR, — v e gheral rafi
Wi — voade d valurne
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1750 ELECTAKCOL STIR e i v OB T FO A OWE LaCTRE BLoDDE R

It is pressnt i approdmately &% of girk and 3 4%
of hoys at age T wpears Pn i abo msodated
with emotional and behaviar changes such as Jow
self esteem, sadal isalabian, shyness, aggressdan,
transgrasdon and attention defidit hyperachvity
dizarder® OAB & 3 majar esuse of TFTT in childmen
alder than 4 years and a risk factar far VUUR3E The
rizk of renal searring inoreasas substantally in
ahiMran with TTTIz and VTR Therafare, OAB must
he dizgmased and properhy treated

Behaviaral therapy can improve OAB symptams
but frequently ather therapy iz required. Ant
TMusaarinies, aspadally abutynin, wers alaimed ta
improve apprax imately @ nfuss,u".a}ﬂmughﬂte
rate of camplete resalution of symptams has be=n
lower than 3%, %Y Side offeats such as drv mmauth,
acnstpatian, hypermmda and hyperthermia devalop
in ahout 50% of patients and 109 nesd ta interrupt
teatmemnt.®

Based on pmvious studizs of homre slearizal
stmulation'?  we began performing  outpatient
treatmwent with 20 sesgions of FIEMS at 10 Hz for 20
minutes eath 3 times per wesk. This treatment
achiaved camplete msalutian qfs}'m?tnrm ar dgnif
jeant impmvement n 948 of casest .an.d.]nn%tﬂ'm
(atleast 2 yearsd symptom resaluton in 739% T In a
randomized dinjeal tial FI'EMS was mare effective
than sham trestment. 'S

Although there are studies of axybutynin and
PTENS to treat OAB in chiMren, ta our knowledae
na group has eampared the 2 methods. In a ran
domizad obiniaal tial we campared the afficaamy of
ayvhutynin and PTEMS in chidren wath QOAB.
Berzuseoyylutyninhas been wsed for dec sdes and it
iz a well estahlished treatment far OAB W children,
we hypathegzed that FT'EMS woul nat he inferiar
ta this medicaton.

MATERIAL AND METHODS
The 2w it porea ot v, Yaan deriiz &d, talivdked alin sl to izl
Was npprcssd My the Dnscine'tierml wewidw teaed. Wk
aid woed i b Tor Srudy dred s i Bl 2 s e e 4 zod
IT wezrs whe had wrgenty, = adkehnped wreflowmdory
ourve, peat-vedd reaichl wine wvelwme ks than 1090 of
tlzmddey ampmaity expedied By 2ge o greatey then 20w,
OVEE grezier Yhan neemnzd (6 in dees znd 3 in gidds],
e g e Ty 2 keza ol ik pey ek znd ne e vienus
‘orexiomien't. Paltens with shns of neurekginmn disesse or
UGy e e poetkons Wk cxdluded Trein
s'rudy o ewaluded i degmesed 2y 2l ke . Al prsents
e Jegrd gtz o e o pein's mireed oo mioien'c zod
previdkd Tt snfeamned canan s

Afoey the sestiors peien's wer nsiorudied s w'onm
Ter yedim] appeivomants zt 'de sehedukd ding, or 2
s za UTT Synplisns o aheanges in e urinzoy ol
W IR

Ezch child campkind o gua'iernniie oo urirary wd
Jafoesteinz] hisane. O Ens peiien Wes aesesed using Foane

T ey oz iz, oo which ot Jemal T poafehee aonawsrs of 'the &
QU st Were e idered sufficien'tfor d mgmos k0 OWES
SR QUSRI vl ihe d i Pedfnara s wes zpplied e
‘the chibd e zaseas weiding dystundoisn.t T Flsies) s -
nplen wnEEnd of rrdegiml amminntien e el eut
@ heriges we e d o ey A ivoner vt Paean B2 e B
I zny chaorge wea Gk'verioed, e child wes rekrred o n
oo i 2 N AU AR .

Wl s efoe d e i o s ke o 3w g d iy e 2
conseru'ive e, mindy o reard WE, znd mrezon zad
sz s W U e hesi s, wrine mulose, wrinzo 'omd ul
‘ot zasamnd, peatt-wisd et il urive vl e e e G
el e oy zavd e din g o o dher g 2o wee deng i
priknis with o higwry of Rarde UTT in infadye, When
WUER was dizgrescd, priicnts undarsknt renzd San'ty-
yzphy with divewmpitauoting »ad o ety pessiale
rennl smrring.

AT el B e dved wiadlingr o d difoe alein o dndtord deietd
represeniing sondesd unethermpy. Deorudions inrhoded
scheduled veiding ¢ very & hours or ne' zlewing d heurs o
s Wichead wedd g, zveiding 'dhe drgiestion of aaffes , ‘v,
Sd 3, dhorsl s mad ciorus Truits during ek Wi
v ke edimt, Dgesllng Doar'er wnen' of Liguid
o ure g e e, e e i g e W rhier s W D ey
urge ey e v high ferfeeds | us ng e ' ke 'roe lomedueer
whan wesaszon med using » focorest when the okl wos
high mnd the Teted the ahil d aeuld yetreseh the geaond.

We mkded T8 pmikn's by rzodinknien g o
whebmite (Chitop st ndeam feed ovane] . CGreap 1 inchuded L2
prikens whe underwent FIENE & bies per week zod
oot pl e e dniby. Greup® indluded 18 polvicn s ok zioed
W't caoye o an daily zond Wit Sk ekeotore sl Siimu-
Izt (ghaom wrealoment] 2 ks per wedk . Polcentes zovd
Prreries W b Lindked o o o G DR

The cclers znd fizvers of e 'ynin zard ploeete were
idevtcanl. A1 peientes wereived ithe e dese of 0.7 g
per dey vk iy for Yhe hoesttien of the ekecdioiml
s'ciriubadon Seaicna.

The ckdotim] drnukiien wodhnigk deraised of the
zppliceiien of dec'oiez] oot predused oy o Dl
Uy D51 gererztos PE kY] kg S uwdws ckooedes for o
o] o B0 Sk S RieTE of D0 i e 3 Py Wwee ki on
i izie dzys. W wied n Semimkiotend hiphzaic sonas
awrment pula widh o feguenty of 10 Hz ), pukie widdh TO0
wndlEeends wrd ineiEiny moezsed up o the Jewd of
i lewk the ey thredheld fig. 1. Twe surfos ckdoedes
were phaoed Semnineiotimally s e permesmnd megien ol
Z ware plzeeds vinom ¢ ally oo 1aopuk, S kitcn W
dene uzing the promewon] wnd smpdny oderoedes
aroays 1znd 2, yedpediie .

Pegoxzionent orhblicn was prfoned 2 menthe
=foey the Seginning of Deoint Using = QuesttnImire
wdninisered Uy o pelfasenz dlinded e peiknt @edp.
We mimde 'vageup zond iR cu AL AN U B
= WAS i oeveluzie sympocans, e OWES, oo e dve
evml s of weding Ay ks, Foame [0 avferiz 't nesas
whether arn st petitan i prewed zod the fregueny of side
effeds in the 2 g,

I nexamyy, zn zotiw mzwth Wks perkaned by
wkphone o dEeewr why peiienis deeen'inwed Dezi-
sneat znd M wet w'nren wnd why these whe ik ed
orezionen’t A nek weten By aenadoiien. Any sody
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Figars 1. FRberd wSicny Sorlics slietoks o0 Scaseda v
[T T TN

withdmwzl ves tonsidkeed Rilum e zn et o vk
zhahis . Toezioiwn s weoees wos conside wed o i ndhiewed
when there was avanplee wesch'ten of Sympoans.

Fer desoipivwe znd  welyom] mnalkis we used
EPEIJ]_, wersian 1T0 B2 Windewan), We mlukbied sio
e mkwenss T mikgerien] varpble usng the
Filer cazft znd MaMenmy ‘wsts, For asnidinueus vark
whalss e Wikcaean zond Maro- Whiok w kst were wasd e
oy peae Ok e ndken’t znd b dke penden 't Iz, e peciively.
The tesis were T pereme'os with po00s oo idered
sl signifimant.

RESULTS

Tahle 1 1ists patient clinizal and demogmaphiz char
actenstes. We avaluatad 20 patients, inchuding 13 in
gmup 1l and 15in gmmup 2. Twa children withdrew
fram trestment. Their suardians informed us by
telephane that the andition of the children had

Tabs 1. Premesrmenrdinkel and genageohic sha o i i
NN e

[iR= T
FTERE Coybuyran Futer pexl
Mo pos | e -1
Mo ek [ 9By L T 1.0
Mo v |94
e 9B i) e
Moredi e 4E1k Eqni
Mo LT [L
Pl BT 451 iE==]
Rl L1 =10 art oz
Mean = T g B3+ Id 65 + 10 055
Mo = Tl g E: =114 e T T T Iy
Mo wrigge: anacatendl et | P4 ES o 1R
Mo Fridpasy 5 9By LT 1.0
Mo el |95 Eqro) IH 1L |
Mo e |¥ 9B LN T 1.0
Mo corsTiarin |- -1 23 L T T

warsened with fever and hody redness presenting
after therapy started Thre= group 1 and 2 zroup 2
patients amgsed over after trextment.

VAL and [FIES

Six group 1 patients (déf} showed camplete symp
toam resaluton, as 33d 3 (0% n group 2 {p D20,
fig. 2% Mean DVES dgnifieanth imprved after
treatment in gmoups 1and 2 (tahle 2 Howewer, na
differancs was seen hetwesn the trextments.

Vading CHary [rata

All voiding diary parameters Impmved after
treatment axiept the numher of voids per day. This
wxs signifizantly demreazed anly in group 2,
although there was 2 significant trend in gmoup 1
(tahle 2% Thers wer fawer than 4 voids perday
4 group 2 patents {414%} but in na group 1 patient.
Mo difference was found between the gmups
(tahl= 3}

Canstipation Asseszment

ComstHpaton was noted in 15 patents (53%; befre
treatment. After treatmwent wmstpation Improved
in all & patients in graup 1. In group 2 anly 5 of
9 patients with constpation wer mproved after
treatment.

Ewle Effects

Mo gmoup 1 patient prsented with side effects.
Hewevar, in group 2 4y mewth, hyperthermia
and hyperemia develaped I S8%, 25% and S of
patients, mspectvely.

D ISCUSS DN
Begarding symptom resalition the results were
simdlar in the 2 groups. However, althaugh there
was na statisHeal Sgnificanes, the rate of complets
symptam resshibon was about twednld o favar of
PTEMNS {éfe v 20%: The absence of stabstieal
signifitanes was possibly due to our small sample
siz,resulting in a typa II armr. The reparted rate of
camplete symptam resalubon using axyhutynin is
laexs than 309.° Y In the PTEMS group we fund
complete resalution in anly 6% of patents, a
slightly lower rate than in previous studies, 46

Each mwethod affectively desmeazed DVES. Our
results mpresent shart term Fllavup. FTENS was
previously assoviated with a lasting result with
aamplate resalution of symptars @ 3% of cases. S
Howewer, ta our Inawledze them iz na lang term
study in the Hterature with axyhutynin. Studies
of the results of ugngy axyhutynin after manths of
interruption st be parformed to asess the m@te
of resurTent £ 3w Irp o

Only gmoup 2 attamed 2 deoreazed number of
voids perday. However, thereducton reached values
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Randomized

2Hp

arents

I

Ba respuzan

z

Frrara 2. Giobesfior ared c& 0l 0E 208 @rdornsa 6 o

that wers cansidered almarmal (3 ar Ewer vaids par
davy in 5 patents (419} an the medicaton. This
difference may have been due ta the different mech
anizms of achon of wbutynin and FTETS. Dhe ta
the action of the M and M3 muscarinie reseptar
subtype axyhutynin stmulates the hladder wall,
deeraxses  afferment impulse intensity, and the
frequency and intensity of inwaluntary eomtractions,
inemeases funatiomal hladdar capacity and reduwces
urinary frequeney.'™'? On the ather hand, PTENS
acts an neural pathwaws that modulate afferent
efferent stimuli in the smnal and suprapinal
arexs, It affects reflayes mare and detusar mlaxa

tiom Jess ®? Further studies sheuld he dome to deter

mine whether childmn with prominent wrinary
frequency aculd benefit mare fmm medication than
fram neummedulatian.

Treating aonsHpation is cruejal when dealing
with OAB in children. fecording ta studies in and
mals and humans stodl retained in the rectum is
ralsted to warsening Hadder funotion ®* A aritique
of cxyhutynin trestment js the negative seton that
the druzy sauses an intestinal motlity dus ta its
nonselertive antimussarinic aton, which favars

Tabls 1 FTENT 2nd oxpbulenin geuos befrm 20d 20
TR W T

Mg =+ 5L ks & 5L P el
Frifialyh iaT FsTIy el ik 1l i oo e
FTERE.
LS 11 £ IG&LT L
W P e TH I BES+ 1LY oim
Mo M ek 175 + T3 RS+ 1174 m
Pk W el 1154 £ BlT 1RTEHLY iTii ]
Co sty
s 1Lk £ 14 IBE1E iTii ]
W o Ay &5 & x5 [ | (e
ko W} 1645 = 349 P £ RS s
hksa Wk 95T + 380 121 +HEE o

comstipation®® In the murrent study 579 of patiants
were aonstipated acording to Fore I arjteria. As
experted we found that PTEMS significantly
improved acnstpation while axybutynin 43 nat.

Sympathetic sHmulation and parasympathete
inhilition may be responshle for the aocelaration of
intastinal transit. Twa randamized alindeal trials
demonstrated that eledrical stmulaton aceeler
ated mtestmal matlty mare than sham treat
ment®*™ Sinae a0l patients in our study ressfeed
instructioms (high fiber and Auwid intake}an haw ta
improve  consHpaton, the imstruetons  eould
passihly hawe mflusne=d the improvement in same
thildren, inchuding those wha resejwed mcyhutymin,
in wham a poarer resuht was expected. It &5 alsa
pasible that the orprovemsnt in wrinary symptans
in some patients was related to the treatment for
oonstHpation and not exactly to the themmpeutc
affeat on the loveer uninary tract.

PTEMS was not azsoriated with detectahle side
effects. In coantrast, mar than half of the patents
an ayhutynin pressnted with side effects and
2 {139 discantinued trextmeant, in agmesment with
ather serjes ?

This study ha some Bmitatans. The number of
patents was small and perhaps some diffarences
hetwesn groups wers nat detected dus ta Jow paveer.
However, berause qur hypothess was that FTENS

Tabla 1 Campanisan of PTENS 20 cucpdio in £ s

P ek
Mo = S0 M T e ST e Ty

(¥ | FTBE Ll ybwalyvis
ok Gila L T I3 & IR L35
UF[Mofded 195 I fi0 B0 DiNs 06 L L
M Wl T P G0 s GRTT GA4GE o GRS L5
BT W) A 1R 6T T e 4+ E5T 1R=-1)
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jrrendd he neminferior to cxyhutyning, fewer patisnts
could he enralled IF the hypathesis had been to
prove the superiority of ane moethod aver the ather,
a higher numher of patients would hawe hesn
needed. Another lmitation was the posghility of
parents and patents not heinghlinded. Despite this
possihility we noted no comiments from patients
regarding the zroup in which they were placed. It
is possihle that side effects and sensatom i the
saral ares may hawe made patents awars that
they wers in the ayhutynin or PTEMS group.
Dutecare assessment was hlindsd, which demreased
the assessment hias. Future studies should inehude

mam patents to svaliate the Jang term efficacy,
ot effeciveness, complianee, and aceeptanes of
parents and patents for the 2 treatments.

COMNCLL SN S

PTEMS and oxyhutynin were similarly efficasious
for treating QAR in childmn. Chyhutynin was
mam affertive in deere 2ing voiding frequeney and
PTEMS was maore afectwe in mproving am
sHpation, Detetahle side affects develaped anly
chidren wha masived asybutynin. Each methad
was well aceaqted by familias.
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