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“An expert is a person who has found out, by his own painful experience, all the mistakes
that one can make in a very narrow field.”

Niels Bohr (1954)
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RESUMO/ABSTRACT

RESUMO

O presente relatdrio de estagio/trabalho de investiga¢do insere-se no plano de
estudos do 32 Curso de Mestrado em Enfermagem: Area de Especializacdo em
Enfermagem Meédico-Cirurgica - Vertente Nefroldgica, da Escola Superior de
Enfermagem de Lisboa. Este relatério encontra-se dividido em dois capitulos, sendo
gue o primeiro descreve o que foi realizado durante o estagio, através da reflexao
critica, dando maior visibilidade as atividades desenvolvidas e as competéncias
adquiridas, e o segundo é um trabalho de investigacio fenomenoldgico com
abordagem mista sobre acessos vasculares que culmina com a elaboracdo de uma
escala de classificacdo dos mesmos de acordo com a dificuldade de canulacao.

A metodologia escolhida para a realizacdo deste trabalho baseia-se no método
descritivo e analitico com o objetivo de, por um lado expbr as competéncias
adquiridas, e por outro, criar uma escala numérica para classificacdo de acessos
vasculares internos, categorizando-os de acordo com a dificuldade de pung¢do. No
trabalho de investigacdo foram aplicados varios métodos de recolha de dados,
salientando-se a revisdo sistematica da literatura, entrevistas a peritos e um
questionario final com base na escala de Likert, sendo que a consisténcia interna do
instrumento foi obtida através do Alpha de Cronbach, com o valor de 0,91. Para testar
as hipoteses foi aplicado o teste de classificacdo assinada de Wilcoxon e o teste de U-
Mann-Whitney.

Com os resultados obtidos através do questionario aplicado aos enfermeiros
gue prestam servico na Nephrocare Portugal, da regido centro do pais, utilizou-se as
modas das respostas como ponderacdo para a construcdo final da escala. Esta escala
classifica os acessos vasculares internos como faceis, moderados ou dificeis de canular,
e uma das aplicagdes possiveis da mesma sera a distribuicdo dos acessos vasculares

internos pelos enfermeiros, de acordo com o seu nivel de competéncias profissionais.
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ABSTRACT

This report of the internship/research work is part of the curriculum of the
Master Course in Nursing in Medical-Surgical of Escola Superior de Enfermagem de
Lisboa.

This report is divided into two chapters, the first chapter describes what was
accomplished during the internship, through critical reflection, and gives visibility to
the activities and skills acquired, and the second chapter describes phenomenological
mixed research approach on vascular accesses that culminates with a creation of a
numeric scale, which classifies the vascular access in accordance of cannulation
difficulty.

The methodology chosen for this work is based on the descriptive and analytical
method, with the purpose of, in one hand to expose the skills acquired, and in the
other to create a numerical scale for rating internal vascular access, categorizing them
according with the difficulty of puncture.

In the research work were applied several methods of data collection,
emphasizing the systematic literature review, interviews with experts, and a final
guestionnaire based on Likert scale.

To test the hypothesis was applied the U-Mann-Whitney and Wilcoxon signed
rank test, and the internal consistency obtained by Cronbach's alpha was 0.91

The final questionnaire was applied to nurses who provide service in NephroCare
Portugal central region, the modes of the answers were used as weighting paterns to
build the final scale.

This scale classifies internal vascular access as easy, moderate or difficult to
cannulate, and one of the possible applications of it will be the distribution of internal

vascular access nurses according to their level of professional skills.
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INTRODUCAO

Este relatdrio final de estagio surge no contexto da disciplina de Opcdo Il/Estagio,
no Mestrado e Especializacido em Enfermagem Médico-Cirdrgica — Vertente

Nefroldgica.

Desta forma, e durante o decorrer do mestrado, tentou-se compreender onde
um enfermeiro na area da nefrologia poderia atuar e desenvolver as suas
competéncias e qualificacbes, enquanto especialista.

Segundo a Ordem dos Enfermeiros [OE] (2007, p.10) enfermeiro especialista é:

“o enfermeiro com um conhecimento aprofundado num dominio especifico de
Enfermagem, tendo em conta as respostas humanas aos processos de vida e aos problemas de
saude, que demonstra niveis elevados de julgamento clinico e tomada de decisdo, traduzidos
num conjunto de competéncias clinicas especializadas relativas a um campo de intervengdo

especializado”.

Também o Regulamento do Exercicio Profissional de Enfermagem [REPE] (1996),
Art.2 4 n23, define o enfermeiro especialista como:

“o enfermeiro habilitado com um curso de especializagdo em enfermagem ou com um
curso de estudos superiores especializados em enfermagem, a quem foi atribuido um titulo
profissional que lhe reconhece competéncia cientifica, técnica e humana para prestar, além de
cuidados de enfermagem gerais, cuidados de enfermagem especializados na drea da sua

especialidade.”

Este trabalho ird assim dividir-se em dois capitulos, o relatério de estagio e o

trabalho de investigacdo fenomenolégico com abordagem mista.
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1. CAPITULO I
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1.1. RELATORIO DE ESTAGIO

O desenvolvimento da ciéncia acarreta mudancas significativas na saude das
populacdes relacionadas com o aparecimento de novas doencas; a sua propagacao e o
envelhecimento progressivo, que associadas as constantes descobertas cientificas e
tecnoldgicas, fazem com que o Homem seja cada vez mais exigente. Compreender a
razao dos factos torna-se cada vez mais uma necessidade que se traduz na procura de
uma maior qualidade de cuidados e responsabilidade profissional. Perante esta
realidade impde-se aos profissionais competéncias, responsabilidades, trabalho em

equipa e desenvolvimento colaborativo de saberes. (Alarcdo e Rua, 2005, p.375)

O Enfermeiro Especialista tem que ser um profissional reflexivo, capaz de
mobilizar a informacao cientifica, técnica e relacional, baseada na pratica. Os locais de
estagio revelam-se de extrema riqueza, pois a aprendizagem experiencial em
ambientes de alto risco requerem o desenvolvimento de um sentido de estrutura
moral e de responsabilidade. (Benner, 2001, p.16). Estes sdo uma forma de traduzir a
teoria na prdtica, por conseguinte consolidar os conhecimentos e desenvolver as
competéncias definidas para o enfermeiro especialista.

Num contexto de pratica clinica, o principal objetivo foi a aquisicio de
competéncias especificas na area de Especializacdo em Enfermagem Médico-Cirurgica,
proporcionando um contato com novas realidades e experiéncias, possibilitando uma
intervencdo ajustada as necessidades detetadas. Neste capitulo é realizada uma
abordagem critica e reflexiva dessas mesmas experiéncias, salientando a sua
relevancia e adequacdo, assim como as atividades desenvolvidas durante a mesma. O
estagio visou o desenvolvimento de competéncias de enfermeira especialista em
Médico-Cirurgica, na assisténcia de enfermagem avancada ao doente nefroldgico,
como previsto no regulamento geral do curso.

O estdgio decorreu em duas institui¢Ges distintas, no Hospital Curry Cabral (HCC),
em Lisboa, e na Unidade de Hemodidlise Nephrocare de Torres Vedras (NTV).

A opcdo pelos locais de estdgio baseou-se no conhecimento prévio de cada

instituicdo, atendendo as oportunidades de aprendizagem que estas oferecem, sendo
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o HCC, por todas as valéncias de nefrologia nele presentes, desde o bloco operatério
até a consulta externa, e a NTV pelo trabalho de investigacdo realizado e também pela
sua localizacdo geografica.

Este estagio decorreu de 1 de Outubro de 2012 a 15 de Fevereiro de 2013, tendo
sido responsaveis pela tutoria do mesmo a Sr.2 Enf.2 Maria Saraiva e o Sr. Enf.2 Carlos
Gongalves, com a co-orientacdo do Enf.2 Ricardo Peralta. A nivel hospitalar existiu
ainda a orientacdo da Sr.2 Enf.2 S6nia Nascimento.

Assim, com a elaboracdo deste capitulo pretende-se refletir sobre o percurso ao
longo do estagio, utilizando uma metodologia descritiva, recorrendo a uma analise
critica e reflexiva como um meio facilitador para a construcdo de uma tomada de
consciéncia das competéncias adquiridas, bem como identificar situagdes problema
apresentando estratégias de resolucdo que conduzam ao desenvolvimento de novas

competéncias.

1.1.1. ANALISE E REFLEXAO CRITICA DO ESTAGIO

A primeira fase do estdgio, destinada a integracdo na equipa, ao espaco fisico,
bem como ao conhecimento das dindmicas do Servico de Nefrologia, decorreu sem
incidentes e de uma forma muito natural, permitiu uma visdo ampla de todo o servigo
assim como das suas valéncias. Durante esta primeira fase realizou-se também um
levantamento de algumas das necessidades sentidas como mais prementes pela
equipa de enfermagem para a realizacdo das atividades que fossem adequadas ao
servico e a equipa.

Durante o estagio foi-se alternando entre as diversas valéncias do servico -
servico de internamento, sala de hemodidlise (HD), hospital de dia, consultas externas,
servico de dialise peritoneal (DP) e bloco operatério - de forma a adquirir
competéncias especificas em cada uma delas. Em cada uma destas valéncias foi
permitido assistir e acompanhar a rotina didria do enfermeiro enquanto membro da
equipa multidisciplinar e, como tal, solidificar e adquirir novos conhecimentos.

Segundo Benner (2001, p.32) o desenvolvimento do conhecimento numa
disciplina aplicada passa por desenvolver o conhecimento pratico (saber fazer), devido
a estudos cientificos e investigacdes fundadas, desenvolvido ao longo da experiéncia

clinica vivida, aguando da pratica dessa mesma disciplina. Podemos entdo concluir que
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o aprofundamento do conhecimento e a aquisicdo de competéncias num dominio
especifico de enfermagem resulta numa profunda compreensdo da pessoa e do
processo saude/doenca a que esta esta exposta.

Dada a complexidade, a dificuldade de compreensdo e a inter-relacdo existente
entre algumas das competéncias inerentes ao Enfermeiro Especialista em Enfermagem
Médico-Cirurgica, as mesmas sao agrupadas em quatro areas de atua¢cdo. Como nao
existe ainda regulamento especifico préprio para a area Nefroldgica sdo usadas as

competéncias gerais dos enfermeiros especialistas.

1.1.1.1. COMPETENCIAS DO DOMINIO DA RESPONSABILIDADE PROFISSIONAL, ETICA E LEGAL

“a) Desenvolve uma prdtica profissional e ética no seu campo de interven¢éo;
b) Promove prdticas de cuidados que respeitam os direitos humanos e as

responsabilidades profissionais.” (OE, 2010, p.3)

Foi na sala de DP onde estas competéncias foram mais trabalhadas visto ser ai
que a enfermagem tem o seu papel mais preponderante dentro da sua
responsabilidade profissional. Nesta sala todo o processo de ensino ao doente, o
controlo e a vigilancia, é feito pelos enfermeiros.

Tendo em conta a definicdo da Benner (2001, p.50) o nivel inicial de
competéncias é a de iniciada avancada, pois “o comportamento perante as situacées é
aceitavel uma vez que ja possui conhecimentos de situacdes reais semelhantes”,
permitindo desta forma identificar e valorizar valores significativos que se repetem.
Contudo, sendo que era a primeira vez que se lidava com a técnica da DP, ainda se
encontrava dificuldade em englobar no contexto pratico a definicdo de prioridades.

Para a aquisicdo de competéncias nesta area de atuacdo, foi proposto pelas
enfermeiras do programa de DP a elabora¢do de um programa de treino que guie as
suas sessdes de ensino, permitindo a monitorizacdao das aprendizagens do formando a
cada sessdo, de forma a garantir um processo de aprendizagem uniforme. A proposta
apresentada resulta da revisdo sistematica da literatura (RSL) efetuada e da
observacdo dos ensinos realizados. E composta por: um plano de formacdo
individualizado para o enfermeiro, tipo check-list, para que o enfermeiro possa

confirmar que abordou todos os tépicos de ensino; um plano da formagdo para o
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formando para que este saiba o que vai aprender, como e o que se espera dele; uma
ficha de avaliacdo para que o enfermeiro saiba em que ponto da aprendizagem esta o
formando em cada sessdao; e um questionario de satisfacdo final da formacdo. Estas
experiéncias permitiram o desenvolvimento das competéncias, com a tomada de
decisdes fundamentadas atendendo as evidéncias cientificas e responsabilidades
sociais e éticas e respeitando a dignidade e individualidade, crengas e cultura, de
forma exemplar, contribuindo para o desenvolvimento de competéncias e alcance de
mais-valias nesta area de atuacdo. Assim foi possivel perceber como é importante o
papel do enfermeiro ndo sé na execucdo das técnicas mas também relativamente a

comunicacdo e ensino aos doentes.

1.1.1.2. COMPETENCIAS DO DOMINIO DA MELHORIA CONTINUA DA QUALIDADE

“ a) Desempenha um papel dinamizador no desenvolvimento e suporte das
iniciativas estratégicas institucionais na drea da governagdo clinica;
b) Concebe, gere e colabora em programas de melhoria continua da qualidade;

¢) Cria e mantém um ambiente terapéutico e sequro.” (OE, 2010, p.3)

Esta é uma drea essencial, que visa o desenvolvimento de capacidades e
competéncias tendo em vista a exceléncia dos cuidados. A drea de formacdo é assim
uma das areas em que o enfermeiro especialista pode dar uma maior visibilidade da
sua atuacdo, detectando necessidades de formacao, e dando sugestdes para possiveis
formacdes em servico. Nesta 6ptica e no campo de enfermagem, a pesquisa e a
evidéncia cientifica constituem oportunidades que devem ser aproveitadas, a fim de
garantir uma melhoria na qualidade do desempenho, traduzindo-se em ganhos em
saude para o doente.

Desta forma e para a aquisicdo destas competéncias visou-se a procura de
lacunas nos profissionais do Servico de Nefrologia, a nivel de conhecimentos, técnicas
ou a nivel de cuidados especializados e o que se poderia fazer, enquanto enfermeiro
especialista, por forma a colmatar essas mesmas lacunas. Assim, foi feito um contacto
prévio com a enfermeira responsavel pela formagdo em servico, onde foram discutidas
as necessidades de formacao identificadas pelos profissionais do servico no plano de

formacgao do ano 2013. Do confronto de ideias surgiram entdo as tematicas abordadas,
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com o objectivo de trazer mais valias e suprimir as lacunas inicialmente encontradas.
As formacges incidiram sobre os temas: Higiene das Maos, Incidéncia das Técnicas
substitutivas da func¢do renal — Cuidados pré-dialiticos, Prevencao da lesdao renal aguda
no idoso, e as Técnicas de canulacdo dos acessos vasculares (anexo | e Il). Estas
formacgdes foram efetuadas em datas convenientes ao servico e por forma a que o
maior numero de profissionais pudesse assistir.

Elaborou-se ainda um folheto sobre o transplante, pois a consulta de Doenca
Renal Crdénica Avancada dispunha de folhetos informativos sobre a DP e sobre a HD
mas ndo existiam folhetos sobre o transplante. Neste sentido, apds a RSL, foi
elaborado um folheto, com uma linguagem simples e clara, como um recurso didatico
adequado para um ensino mais eficaz.

Desta forma e avaliando os ganhos finais pode-se contribuir para a transmissdo
de informac¢bes; mudanca de atitudes face ao trabalho e desenvolvimento de
capacidades de trabalho. Foi desenvolvido um papel dinamizador no suporte das
iniciativas, concebendo, gerindo e colaborando na melhoria continua da qualidade dos

cuidados.

1.1.1.3. COMPETENCIAS DO DOMINIO DA GESTAO DOS CUIDADOS

“a) Gere os cuidados, optimizando a resposta da equipa de enfermagem e seus
colaboradores e a articulagdo na equipa multiprofissional;
b) Adapta a lideranga e a gestdo dos recursos ds situacoes e ao contexto visando

a otimizagdo da qualidade dos cuidados.”(OE, 2010, p.4)

A prestacdo de cuidados de enfermagem baseados numa evidéncia cientifica,
implicou mobilizar saberes adquiridos durante o percurso profissional e
fundamentados durante o curso de mestrado, bem como a partilha de conhecimentos
com os elementos da equipa. Foi utilizado um elevado nivel de comunicag¢do, que
garantiu a coordenacdo bem sucedida dos esforcos de cada um dos elementos da
equipa de enfermagem, de ajuda mutua, de forma a fortalecer os relacionamentos,
dando um sentimento valioso de pertenca e tomada de consciéncia da importancia do

trabalho em equipa.
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Participar na drea de gestdo dos cuidados contribuiu para uma percepgao da
eficacia da organizacdo dos cuidados prestados. A diversidade encontrada na
organizacao de material de consumo clinico, farmacoldgico, profissionais e registos,
realizada em cada um dos locais de estagio permitiu o contacto com as diferentes
realidades e uma diversidade de experiéncias em termos de gestdo.

Procurou-se ainda saber junto da chefia do servigco como se poderia colaborar de
forma a optimizar os recursos existentes (materiais e humanos), para uma gestdo mais
adequada dos mesmos. Assim foi proposto a organiza¢do de um carro de pensos que
ja estava desativado. Esta organizac¢do passou pela estruturacdo fisica do novo carro e
pela definicdo dos niveis de material a colocar, pelo que foram inquiridos os elementos
da equipa de acordo com as atividades didrias desenvolvidas neste servico. Esta
colaboragdao na gestdao do servico e lideranga permitiu uma boa gestdao de tempo e

uma melhoria dos cuidados prestados.

1.1.1.4. COMPETENCIAS DO DOMINIO DAS APRENDIZAGENS PROFISSIONAIS

“a) Desenvolve o autoconhecimento e a assertividade.
b) Baseia a sua praxis clinica especializada em sdlidos e vdlidos padrées de

conhecimento.” (OE, 2010, p.4)

Para a prestacdo de cuidados baseados numa evidéncia cientifica atualizada,
diariamente surgiu a necessidade de mobilizar saberes adquiridos ao longo do
mestrado. Durante o estagio pode-se aplicar os conhecimentos tedricos adquiridos
durante o curso, relativamente ao manuseamento de equipamentos e acessérios
especificos na drea de nefrologia. Nesta drea de competéncias surge a necessidade de
os enfermeiros serem eficientes em seus contextos de acdo, como refere Amendoeira
(2006, p. 244) “o conhecimento necessita de ser estudado a partir do que é essencial
aos contextos e a partir das atividades de todos os dias”. Estas competéncias foram
solidificadas com a elaboracdo de um trabalho de investigacdo que ird ser apresentado
no capitulo 2, pois como refere Rodrigues (2009),

“a valorizacdo das metodologias de investigacio em enfermagem, tem
favorecido a contextualizagdo das problemdticas de investigagdo e a compreensao da

complexidade dos cuidados de intimidade geridos por enfermeiros. A investigacdo

contextualizada e compreensiva deve continuar a ser valorizada indo ao encontro da

DIFICULDADE DE CANULACAO: CLASSIFICAGAO EM ESCALA

21




dimensdo transcultural do conceito de salde, ao valor subjetivo de bem estar, e a

importancia do estudo dos factores salutogénicos”
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2. CAPITULO II
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2.1. PROBLEMATIZACAO DA QUESTAO DE INVESTIGACAO

O Homem é um ser dindmico, complexo e Unico, que ao longo da sua vida se
depara com alteracbes no seu ciclo vital. A adaptacdo e o ajustamento as diversas
situacdes sdo cruciais para a sua sobrevivéncia. A histéria natural de muitas doencgas, a
agressividade da vida moderna sobre as pessoas e o envelhecimento, aproximam os
seres humanos do periodo final da sua vida bioldgica. A evolugcdo cientifica e
tecnoldgica, verificada na area da saude a partir da segunda metade do século XX,
possibilitou a realizacdo de intervencGes médicas até ai impensaveis. Neste cenario, a
capacidade de resposta da medicina, face a doenca aguda ou agudizacdao da doenca
créonica, foi amplamente incrementada, o que permitiu salvar indmeras vidas,
prolonga-las e melhorar a sua qualidade, proporcionando assim o tratamento de
doencas anteriormente fatais. (Moreira, 2006)

Segundo a Organiza¢do Mundial de Saude [OMS] (2011), as doengas crdnicas
“sdo a maior causa de morte no mundo, representando cerca de 60% do total de
Obitos anuais, e 46% do total de doencas. Dos 35 milhGes de pessoas que morreram de
doencas crénicas em 2005, metade tinha menos de 70 anos”.

A legislacdo portuguesa define doenga créonica como:

“A doenca de longa duragdo, com aspectos multidimensionais, com evolugdo gradual dos
sintomas, e potencialmente incapacitante, que implica gravidade pelas limitagées nas
possibilidades de tratamento médico e aceitagdo pelo doente, cuja situagdo clinica tem de ser
considerada no contexto da vida familiar, escolar e laboral, que se manifeste particularmente

afectado.” (Despacho Conjunto dos Ministérios da Salde, da Seguranga Social e do

Trabalho, n.2 861/99, de 10 de Setembro)

A Insuficiéncia Renal Crdénica Terminal (IRCT), pela sua complexidade, obriga ndo
sé a alteragbes fisicas, mas também psicolégicas e sociais. A dependéncia do
tratamento, a rigidez da terapéutica, o desconforto, a dor, as altera¢des alimentares e
sexuais e o autoconhecimento da doenca exigem por parte dos insuficientes renais (IR)

uma adaptacado e readaptacdo constante dos seus estilos de vida. (Moreira, 2006)
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Portugal enfrenta uma tendéncia de crescimento anual de IRCT superior a média
dos paises da OCDE e os dados referentes a 2010 revelam um aumento de 4,8% da
prevaléncia de doentes com IRCT em Portugal relativo a 2009 (Direcdo Geral de Saude
[DGS], 2011). O aumento da hipertensdao e da diabetes, assim como o aumento da
sobrevida associada as doencas cardiovasculares e neoplasicas, juntamente com o
envelhecimento da populacdo s3o responsaveis pelo crescimento da incidéncia e
prevaléncia da doenca renal crdnica, que atinge atualmente proporcdes epidémicas.
(Neves, 2008)

Atualmente existem duas modalidades substitutivas, a didlise (HD e DP) e o
transplante renal, sendo este considerado o tratamento ideal para a insuficiéncia renal
cronica. Em Portugal, a hemodidlise é a modalidade dialitica mais frequente, sendo
gue nesta é condi¢cdo fundamental o IRCT ser portador de um acesso vascular (AV)
eficiente e eficaz. A Fistula arterio-venosa (FAV) continua a ser considerada o acesso
ideal para a pessoa com IRCT, em HD, e é a mais utilizada no nosso pais, uma vez que
permite efetuar HD com melhor qualidade e menor risco de infec¢do. (Sousa, 2009)

A obrigatoriedade do IRCT ser possuidor de um acesso traduz-se numa grande
dependéncia deste e do seu bom funcionamento, uma vez que o AV representa o
“corddo umbilical” que os mantém dependentes da maquina de HD que
simbolicamente, representa a vida. (Trentini et al, 2004). Desta forma, a criagdo e
manutencdo de um acesso vascular é um pré-requisito para uma dialise eficaz e livre
de complica¢ées. Contudo, ainda pouco se sabe como o constante manuseamento e as
repetidas canula¢Oes afetam a qualidade do acesso, e como diz Lonn et al (2009), “é
razodvel assumir que complicacdes causadas pelas puncdes, tais como hematomas,
infecBes e aneurismas levem ao aumento da morbilidade, de hospitaliza¢des, de
revisdes de acessos e faléncia dos mesmos”. As intervencdes de enfermagem que
promovem o bom funcionamento e manutencdo do AV tornam-se essenciais para a
adaptacdo do IRCT a sua condicdo de salde, e concomitantemente, aos cuidados a ter
com o AV. Pelas condi¢bes referidas anteriormente acerca das complicacdes
relacionadas com as sucessivas canulacdes, e para as poder prevenir, é de grande
interesse perceber e identificar quais os factores que poderdo estar relacionados com

uma dificil e complicada canulagéo.
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2.1.1. QUESTAO DE INVESTIGACAO

As questbes de investigacdo surgem ndo so pelo descrito anteriormente, mas
também pela inquietacdo observada a nivel profissional, onde a distribuicdo dos
doentes pelas equipas de enfermagem n3do obedece a nenhum critério especifico,
levando a que enfermeiros considerados iniciados sejam confrontados com acessos
dificeis, resultando em ma gestao dos cuidados e em riscos reais para os doentes.

Seguindo esta linha de pensamento a questdo de investigacdo formulada foi:

Quais os indicadores presentes num acesso vascular interno de um doente
IRCT, em programa regular de HD, que dificultam a canulacao e, de que forma

podem ser valorizados através de uma escala numérica?

2.2.2. QUESTOES SECUNDARIAS

Desta forma surgem duas questdes secundarias:

Qual a opinido dos enfermeiros peritos em HD, sobre os indicadores presentes
num AV interno em doentes IRCT, em programa regular de HD, que dificultam a

canulagdo?

Qual é a pontuagdo atribuida pelos enfermeiros de HD a trabalharem na
Nephrocare Portugal, aos indicadores presentes num AV interno em doentes IRCT,

em programa regular de HD, que dificultam a canula¢dao?
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2.2. OBJETIVOS

Os objetivos apontam os resultados que se pretendem alcangar, podendo
incluir diferentes niveis que vao desde o geral ao mais especifico.

Gringas citado por Ruivo (2010) afirma que “a identificacdo dos objetivos é o
ponto fulcral da planificacdo e do desenvolvimento” sendo, deste modo, “impossivel
levar até ao fim um ato de planificagcdo sem se dispor de uma imagem clara dos

objetivos.” Ruivo (2010) afirma ainda que
“o processo de planificagdo de uma metodologia de projeto traduz-se na anteviséo de
uma imagem finalizante e na implementacéo das operagdes de formagdo, nomeadamente a
definicdo de objectivos especificos e a determinagdo de prioridades permitindo deste modo

obter aquilo a partir do qual é produzido o resultado”.

2.2.1. OBJETIVO GERAL

Seguindo esta linha de pensamento, para a realizacdo deste trabalho o objetivo
geral é:
* A criacdo de uma escala numérica para classificagdo de acessos vasculares

internos (AVI), categorizando-os de acordo com a dificuldade de canulagao.

2.2.2. OBJETIVOS ESPECIFICOS

Como objetivos especificos definiu-se:

* |dentificar os indicadores que influenciam o sucesso da canulagao;

* Atribuir ponderacdo a cada indicador identificado;

e Utilizar os resultados obtidos para a criacdo de uma escala numérica de

pontuacdo para a classificacdo de AV.
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2.3. ENQUADRAMENTO TEORICO

2.3.1. INSUFICIENCIA RENAL CRONICA TERMINAL

A insuficiéncia renal crénica resulta de uma série de processos patoldgicos que
causam lesao irreversivel do tecido renal. Existe uma destruicdo massiva de nefronios,
pelo que os rins sdo incapazes de manter o equilibrio hidro-eletrolitico e de excretar os
produtos téxicos do organismo. Ao contrdrio da insuficiéncia renal aguda, em que
pode ocorrer uma recuperagdo completa da fungdo renal, na insuficiéncia renal
crénica os rins sdo lesados permanentemente e a doenca é normalmente progressiva.
Pode haver um inicio insidioso da insuficiéncia renal, com o doente a apresentar
sintomatologia muito discreta, apesar de estar a caminhar para a insuficiéncia renal
cronica terminal. (Thomas, 2005, p. 57)

Apesar da doenca renal crénica ndo ser uma das doengas mais prevalentes em

Portugal e, tendo por base os dados do Instituto Nacional de Saude, as doencgas que

Estimativas ponderadas da prevaléncia das doengas
crénicas em Portugal, por sexo no 4° INS (2005-2006)

estdo na base do seu
desenvolvimento, tais como a

hipertensdo arterial e a diabetes
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Figura 1 — Estimativas ponderadas de prevaléncia de doencgas

crénicas em Portugal (Dias & Paix3o, 2010) cronica tem vindo a aumentar ao
longo do tempo, aumentando consequentemente os custos para a saude. De acordo
com a Direcdo Geral de Saude (DGS, 2011) Portugal enfrenta uma tendéncia de
crescimento anual de IRCT superior a média dos paises da OCDE, conforme os dados
referentes a 2010, que revelam um aumento da prevaléncia de doentes IRCT em

Portugal de 4,8% relativamente a 2009.
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2.3.1.1. TRATAMENTOS DA INSUFICIENCIA RENAL CRONICA TERMINAL

Como exposto anteriormente, existem duas modalidades substitutivas da
funcdo renal, a HD e DP, sendo a primeira o tratamento mais realizado para a

insuficiéncia renal crénica, em Portugal.

I% i, Doentes em tratamento substitutivo renal Esta afirmacdo é suportado pelos
em 2012 L. .
dados estatisticos do Gabinete de
12000 1]
Total de doentes em TSR — 17641 Registo da Sociedade Portuguesa de
10000 Prevaléncia de 1670,2 pmp

8000 | : 5 M S G Nefrologia [GRSP] (2012), como se pode

6000 -

verificar na figura 2. Segundo valores

N° doentes

4000 1

apresentados pelo GRSPN (2012), a

2000

insuficiéncia renal crénica aumentou

nos Ultimos anos, a um ritmo
aproximado de cerca de 2000 casos por

Figura 2 — Doentes em tratamento substitutivo renal.
(GRSP, 2012)

em tratamento substitutivo da func¢do renal dos quais cerca de 11000 se encontram

ano, existindo mais de 17000 doentes
em programa de dialise (mais de 10540 em HD e 742 em DP) e 6359 possuem
transplante renal funcionante. Desta forma verifica-se que a hemodidlise ocupa uma

percentagem significativa da terapia de substituicdo da insuficiéncia renal.

2.3.1.2. HEMODIALISE

A HD constitui a terapéutica de substituicdo RS
Bk rncmitgr de
pressao venosa

renal mais frequente a nivel mundial. Os seus

objetivos incluem a reconstituicdo do ambiente dos ]

detector de ar

fluidos a nivel intra e extracelular e conseguir a

g clamp do
V' detector de ar

homeostase dos solutos, quer pela sua remogao a

i i 3 - nitar d
partir do sangue, quer pela introdu¢do dos mesmos a l\‘) &) s e
N’
partir do dialisante. (Fresenius, 2010, p.59). Assim, a ot —
HD envolve o desvio do sangue do organismo para um = *\._,/
dialisador, no qual ocorre a difusdo e a ultrafiltragao, Figura 3 — Esquema de funcionamento da

hemodiélise (Fresenius, 2010, p.61)
e depois o reencaminhar para a circulacdo do doente

(figura 3). O processo constitui a difusdo de solutos a partir do sangue para uma

solucdo de sal fisiologico (dialisante) que é separado a partir do sangue por uma
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membrana semipermeadvel fina, o componente principal do dialisador. Geralmente sao
necessarias trés sessées de dialise por semana, durante 3 a 5 horas, a fim de baixar a
concentracdo das substancias de excre¢do obrigatdria na urina, para valores aceitaveis.
(Shaffler e Menche, 2004, p.299).

Nos doentes com indica¢do para HD é necessario a extracdo e reinfusdo de uma
grande quantidade de sangue, com alto débito (mais de 200ml/min) e durante a base

periddica j& mencionada. Nesta perspetiva, o acesso a circulacdo para tratamento

dialitico de repeti¢cdo é um dos aspectos mais importantes da HD crénica.

2.3.2. ACESSOS VASCULARES
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subaj:cc‘meo // \
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A
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C D
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artéria radial Fcc,ereli ot
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eia subc 4
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Clavicula
Veia cava
E s Cateter na

subclavia

Figura 4 — Acessos vasculares. A — Fistula Arterio-venosa; B — Enxerto Arterio-
venoso; C— Derivagdo arterio-venosa externa; D — Cateterizagdo da veia
femoral; E — Cateterizagdo da veia subclavia. (Phipps et al, 2003)

O sucesso da HD depende
guase inteiramente da existéncia
de um fluxo de sangue adequado
através do dialisador, e portanto
da existéncia de um acesso
vascular. Assim, um acesso
vascular ideal é o que possibilite
um fluxo de sangue adequado a
prescricdo, que usufrua de uma
esperanca de vida longa e que
seja isento ou que tenha poucas
complicagdes. (National Kidney
Foundation  Kidney  Disease
Outcomes  Quality Initiative

[NKF-KDOQI], 2006)

Existem varios tipos de acesso para a HD, que genericamente iremos dividir em

duas categorias: externos - Acessos percutaneos, como os Cateteres Venosos Centrais
(CVC) temporarios ou permanentes — e internos - Fistulas arterio-venosas e Enxertos
arterio-venosos (EAV). O momento ideal para construgdo do acesso vascular é decidido
pelo nefrologista, com base na evoluc¢do da doenca e nos valores laboratoriais. (Figura

4 - Fresenius, 2010, p.125)

DIFICULDADE DE CANULACAO: CLASSIFICAGAO EM ESCALA

30




As Guidelines NKF-DOQI (2006) preconizam a construgdo preferencial de FAV em
detrimento de EAV, a vigilancia e diagndstico do acesso vascular em faléncia e a

restricdo maxima no uso de cateteres de longa duracao.

2.3.2.1. EXTERNOS

2.3.2.1.1. Cateteres Venosos Centrais

A colocacgdo de CVC de longa duragdo, temporarios ou tunelizados estd indicada
em situagOes transitérias de falta de acesso vascular definitivo, em doentes com
exaustdao do patrimdnio vascular, ou em doentes com situacdes de comorbilidade ou
de instabilidade hemodinamica que impossibilitem a construcdo de um acesso vascular
definitivo. (Serra et al, 2004) O CVC, fabricado com material biocompativel, é
desenhado e desenvolvido para permanecer colocado por um longo periodo de
tempo. Os locais de implante mais comuns sdo, por ordem de preferéncia, as veias
jugulares, subclavia e femoral, e menos frequentemente a veia cava inferior (por

implante percutdnaeo translombar). (Fresenius, 2010, p.126)

Complicacdes

Oclusdes parciais ou completas

As oclusBes sdo responsaveis por aproximadamente 58% das complicagdes nao
infeciosas com estes dispositivos, e desenvolvem-se com a acumulacdo de fibrina no e
em torno do cateter e dos vasos, como se pode observar na figura 5. O sangue e os
seus componentes aderem a fibrina, restringindo o fluxo de sangue e proporcionando
um local para crescimento bacteriano. A formacdo da fibrina comeca nas 24 horas
apds a insergdo do cateter. Estas oclusdes trombodticas do CVC podem resultar em
interrupg¢do ou atrasos no tratamento, infe¢ao, embolia, ou perda de acesso vascular.

Infecdo

A infecdo é a complicagdo mais grave associada aos CVC. De uma forma geral,

Figura 5 — A: Codgulo dentro do CVC, B: Fibrina em volta do CVC (Vachharajani, 2010)
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esta ocorre em aproximadamente 19% dos doentes que tém este acesso, sendo 7%

infeccBes locais e 12% casos de bacteriemia associada ao cateter. (Vachharajani, 2010)

2.3.2.2. INTERNOS

Em 1960, Scribner & Quinton
desenvolveram o primeiro acesso vascular,
conhecido como o Shunt de Scribner (figura 6),
que podia permanecer no local durante dois
meses, permitindo um acesso relativamente
facil ao sistema circulatério do doente, e pela

primeira vez, tornava possivel o tratamento de

Figura 6 — Shunt Arterio-venoso (Van Waeleghem
& De Weerdt 1988)

hemodialise em doentes urémicos. Mais tarde,
Brescia e os seus colegas fizeram um dos avangos mais decisivos na area, recorrendo a
cirurgia, ligaram uma artéria do brago a uma veia proxima. Esta técnica diminui o risco
de infecdo do acesso e permitia o tratamento de didlise durante varios anos.
(Fresenius, 2010, p.21)

Estes desenvolvimentos que se iniciaram com Scribner permitiram o tratamento
a longo prazo de doentes com IRCT, e trouxeram até hoje os dois principais acessos
vasculares internos conhecidos: a FAV e o EAV.

Independentemente do acesso vascular interno de que falamos, as guidelines da
NFK-DOQI (2006) assinalaram a regra dos seis, que definem as caracteristicas de um
acesso funcionante e vidvel. Estas sdo: ter um fluxo sanguineo aproximadamente de
600ml/min; ter no maximo 6mm de distancia a pele; ter no minimo 6mm de didmetro

e ser facil de canular.

2.3.2.2.1. Fistula arterio-venosa

A FAV é criada cirurgicamente através de uma anastomose entre uma artéria e
uma veia (figura 7). Em consequéncia desta anastomose, o sangue da artéria é forcado
a fluir para a veia, onde circula em direcdo retrégrada, causando ingurgitamento,

alargamento e espessamento da parede da veia.
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Uma vez estabelecido este

processo, pode-se  alcangar

fluxos de sangue de 800 a

1000ml/min. (Thomas, 2005)

Fundamentalmente o que

acontece sao alteragdes

importantes ao  nivel da

anatomia das veias suturadas a x

Figura 7 — Criagdo de uma FAV
radio-cefdlica. A e B: Dissegdo e
isolamento da artéria radial e da

artéria pois estando sujeitas a

veia cefélica a nivel do pulso. C e D:
Criagdo de uma anastomose lado-a-
lado. E: Vdrias técnicas de sutura

esta presséo forte e constante,

vao arterializar, ocorrendo

espessamento das paredes da veia, conferindo-lhe assim maior resisténcia (figura 8).
Esta arterializacdo manifesta-se de variadas formas, sendo as principais a coloracdo do
sangue (que se torna mais claro devido a mistura de sangue venoso e arterial), o tipo
de hemorragia que se verifica quando s3o lesadas (onde o sangue sai com pressdo em
jactos intermitentes) e o tempo de hemdstase (que é mais longo). Com a
arterializacdo existe um aparecimento de frémito que se sente quando se palpa a FAV.
Este frémito é a sensacdo de movimento que o sangue gera ao passar na anastomose
e que se pode sentir (a palpacdo) e ouvir (a auscultacdo) sobre a FAV e regido
circundante, dando uma ideia da qualidade da FAV. (Sousa, 2009)

A todo este processo atribui-se o nome de maturacdo e, idealmente, deve-se
criar a fistula pelo menos 2 a 3 meses antes de surgir a necessidade de dialise,
assegurando assim que a fistula cicatrize e mature. Para obter a maturacdo da fistula
deve haver um intrafluxo de sangue e pressdao no acesso aceitdveis, dependente do
débito cardiaco adequado e de uma alimentacdo arterial de boa qualidade, que tera

gue ser capaz de transmitir esta alta pressdo para uma aceitagdo irrestrita (isto €, sem

estenose da anastomose), compativel e distensivel do vaso venoso. (Lok, 2006)

Before fistula creation 1 day after fistula creation 4-8 weeks after fistula creation

; 7 cirurgicas. (Roy-Chaudhury et al,
g 2005)
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Figura 8 — Evolugdo hemodinamica e
morfologia de uma FAV em maturagdo.
A — Magnitude do fluxo sanguineo na
artéria radial e veia cefdlica antes da
criagdo da fistula;

B e C — Aumento gradual do fluxo
sanguineo e diametro dos vasos.
(Bojakowski & Andziak, 2011)
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O mais comum é escolher-se a artéria radial e a veia cefdlica do antebrago nao
dominante do doente, contudo outras localizagdes podem incluir a artéria braquial
com a veia cefdlica ou ainda a artéria braquial com a veia basilica. Assim, existem
varios tipos de FAV e sdo classificadas de acordo com os vasos usados e a sua posi¢ao

anatomica (figura 9).

Antebrago Proximal Fossa antecubital

Figura 9 — Tipos de FAV (Vachharajani, 2010)

Na tabela 1 encontram-se as principais vantagens e desvantegens deste tipo de

acesso vascular interno.

Tabela 1 - Vantagens e desvantagens da FAV

Baixa taxa de tromboses Muito tempo para maturagao
Baixa taxa de infecdo Cerca de 20% falham na maturagdo
Longevidade (+ 3 anos) Mais dificeis de canular
Cicatrizagao mais facil dos locais de canulagao Grande formagdo de aneurismas
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2.3.2.2.2. Enxertos arterio-venosos

Uma das razoes mais citadas para optar pela colocacdo de um enxerto ao invés
de uma construcdo de uma FAV s3do o envelhecimento dos doentes e as
comorbilidades associadas ao mesmo, como a diabetes e a hipertensdo. Assim, se os
vasos periféricos ndo sdo adequados para a construgdo de uma FAV, o cirurgido
vascular pode decidir implantar um enxerto. A maioria destes sdo criados com o uso
de materiais sintéticos como o politetrafluoroetileno, sob o mesmo principio que a
FAV, sendo suturado o enxerto a uma artéria e a uma veia, podendo ser configurados
em linha recta ou numa ansa.

As regides habitualmente selecionadas para implantar um EAV sintético em
territério subcutaneo, sdo a regidao anterior do antebraco e braco, a regido anterior da
coxa e a parede toracica. Preferencialmente devem-se aguardar no minimo quatro
semanas (tempo de maturacdo) antes de se iniciar as canulagdes. (Thomas, 2005,

p.191)

Na tabela 2 encontram-se especificadas as principais vantangens e desvantagens

deste tipo de acesso vascular interno.

Tabela 2 — Vantagens e desvantagens dos EAV

Pouco tempo de maturagao Grande risco de infecdo
Area de canulagdo grande Grande taxa de trombose
Mais fdcil de canular Maior taxa de estenoses
Tamanho e fluxo de sangue independente da maturagdo da veia Pequena longevidade
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2.3.2.3. FAV vs EAV

As guidelines de NFK-DOQI (2006) defendem a FAV como acesso vascular interno
de eleicdo. Estes acessos tém maior longevidade e taxas mais baixas de infecao
guando comparados com os EAV. Contudo as FAV nem sempre podem ser construidas
pois é necessario uma boa rede vascular. Schild (2010) afirma que doente idosos ou
com diabetes mellitus tém menos locais para construcdo de FAV assim como as
mulheres quando comparadas com os homens (devido essencialmente ao tamanho

dos vasos). Na tabela 3 encontram-se sumariamente as principais diferengas:

Tabela 3 — Diferencgas entre as FAV e os EAV

FAV

EAV

Baixa taxa de tromboses

Pouco tempo de maturagao

Baixa taxa de infegao

Area de canulagdo grande

Longevidade (70% dos doentes mantém a

Vantagens ) . Mais facil de canular
FAV em uso 3 anos apds construgdo)
Cicatrizagao mais facil dos locais de Tamanho e fluxo de sangue
canulagao independente da maturagao da veia
Muito tempo para maturagao Grande risco de infegao
Desvantagens Cerca de 20% falham na maturagdo Grande taxa de trombose

Mais dificeis de canular

Maior taxa de estenoses

2.3.2.4. VIGILANCIA DO ACESSO VASCULAR INTERNO

Uma vez estabelecido o acesso vascular é importante estabelecer e definir uma
estratégia de vigilancia. O objetivo sera a detec¢ao precoce de problemas relacionados
com o acesso vascular, de modo a reduzir a morbilidade associada, promover a
longevidade e a utilizagdo prolongada. Como diz Ball (2005) “os enfermeiros podem-se
considerar detetives, a procura de pistas de problemas que podem afetar
negativamente os acessos vasculares dos doentes. (...) Reconhecer essas pistas ajudam
a proporcionar tratamentos de didlise de sucesso e qualidade.” Esta vigilancia do
acesso vascular passa pela inspe¢do (que envolve procurar hematomas, sinais de
infecdo, eritemas, aneurismas), palpacdo (que permite sentir o frémito, o pulso, assim
como a elasticidade da fistula) e auscultacdo (que permite auscultar o pulso e o fluxo
de sangue, determinando o seu funcionamento e o seu trajeto). Esta vigilancia devera

ser efectuada antes de cada momento de canula¢do do acesso vascular.
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2.3.2.5. ComPLICACOES DOS ACESSOS VENOSOS INTERNOS

Apesar dos progressos constantes em resultados clinicos, da evolugdo cientifica
e do desenvolvimento de novas guidelines em relacdo aos cuidados de doentes
hemodialisados, as complicacdes dos acessos vasculares continuam a ser a causa mais
comum de internamento hospitalar e uma fonte significativa de custos nos
orcamentos de terapia de substituicdo renal em todo o mundo, sendo por isso
considerado o verdadeiro “calcanhar de Aquiles” da hemodidlise. (Bojakowski &
Andziak, 2011). Segundo Loon et al (2009), é razoavel assumir que complicacdes
causadas pelas canulagbes levem ao aumento da morbilidade, hospitalizacdes,
revisdes de acessos e perda dos mesmos. Para prevenir estas mesmas complicacdes é

importante identificar quais sdo e como preveni-las.

2.3.2.5.1. Infecao

A infecdo do AVI estd habitualmente associada ao microrganismo
staphylococcus, com rara incidéncia em FAV, afectando entre 5 a 20% dos EAV.
Normalmente as infecGes estdo relacionadas com a técnica cirdrgica ou com os
procedimentos na altura da canulagdo, remocgao das agulhas e hemdéstase. Os cuidados
de higiene que o doente tem no seu domicilio, no membro do acesso arterio-venoso,
sdo fundamentais para prevenir a ocorréncia de infecdo. A higiene das maos é a
principal medida de preven¢do no controlo da infe¢do. O processo infeccioso do
acesso vascular pode ser identificado pela presenca de sinais inflamatérios como o
aumento da temperatura local, rubor, edema, dor, febre e exsudado purulento.

(Fresenius, 2010)

2.3.2.5.2. Hemorragia durante o tratamento dialitico

A hemorragia devido a saida da agulha venosa é uma das mais sérias
complicagdes que podem ocorrer durante uma sessdo de hemodialise. Principalmente
devido as elevadas velocidades de bomba de sangue praticadas, esta hemorragia
poderd ser bastante significativa com riscos reais e letais para o doente Assim, a
educacdo da equipa e do doente, uma boa seguranca das agulhas e uma monitorizagao
regular reduzem os riscos da saida da agulha venosa, tornando menor a probabilidade

da ocorréncia de hemorragia.
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2.3.2.5.3. Hematoma

Um hematoma num acesso vascular é definido como uma infiltracdo localizada

de sangue, causada por uma canulagdo de uma agulha (Lee et al, 2006). “Pouco se

sabe sobre a influéncia da repeticdo das canulacdes dos acessos vasculares na sua

qualidade, risco de complicagdes e na sua longevidade”. (Loon et al, 2009)

2.3.2.5.4. Estenoses

A etiologia das estenoses é diferente, consoante se
trata de um enxerto ou de uma fistula. “A trombose de um
enxerto é a causa de 80% de todas as disfun¢des dos acessos
vasculares e, em mais de 90% de tromboses de enxertos, a
patologia subjacente é a estenose causada pela hiperplasia
da intima a nivel da anastomose venosa”. (Roy-Chaudhury et
al, 2005) Nas FAVs, estes factores sdo mais numerosos,
incluindo a fibrose (resultante de canula¢des frequentes no
mesmo local), o desenvolvimento de abcessos e aneurismas,
e o fluxo em turbilhdo provocado por agulhas de lumen
reduzido, como se observa na figura 10. A formacdo de

estenoses provoca uma diminuicdo significativa do débito

Figura 10 — Angiografia de uma FAV
1 — artéria radial distendida e
tortuosa; 2 — Estenose na
anastomose entre a artéria radial e
a veia cefdlica; 3 —aneurisma; 4 —
estenose na zona venosa do acesso.
(Bojakowski & Andziak, 2011).

sanguineo do acesso vascular, com consequente diminuicdo da eficicia do tratamento

devido a recirculacdo que causa, podendo ainda causar danos estruturais no vaso,

impedindo que um acesso vascular mature convenientemente, e ainda levar a

trombose do mesmo. O despiste desta complicagdo torna-se assim fundamental. Os

sinais clinicos que traduzem a presenca de estenose incluem: coagulacdo do sistema

extracorporal mais que duas vezes por més, dificuldade na canulacdo do acesso,

dificuldade na hemdstase, edema do membro onde se localiza o acesso, e diminuicao

da eficdcia de didlise. A perda de frémito continuo e a consequente instalacdo de pulso

traduz geralmente compromisso circulatorio a nivel do acesso. (Fresenius, 2010, p.136)

2.3.2.5.5. Aneurisma e pseudo-aneurisma

O aneurisma caracteriza-se “por uma dilatacdo segmentar de uma vaso

sanguineo envolvendo toda a parede vascular, desenvolvendo-se frequentemente em
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artérias ou veias “arterializadas” para hemodidlise”. Os pseudo-aneurismas sdo
dilatacOes vasculares constituidas por hematomas cavitados, cuja parede é constituida
por tecido fibroso dos tecidos circundantes, surgindo com frequéncia nos enxertos.
Ambos podem ser causados pela repeticdo das canulagdes naquela regido. Esta
complicacdo pode levar a trombose do acesso, assim como a ruptura do mesmo com

sérias consequéncias. (Thomas, 2005)

2.3.2.5.6. Trombose

A trombose pode ocorrer em qualquer altura apds a criacdo de um AVI. A
prevencado de episddios trombdticos em doentes submetidos a tratamentos dialiticos é
realizada de forma empirica, através da administracdo de anticoagulantes orais ou de
anti-agregantes plaquetarios, como forma de contrariar os fatores de risco. Esta
complicacdo geralmente resulta de outra ja mencionada, as estenoses dos acessos,
contudo existem outras causas. Em qualquer dos casos, a existéncia de trombos a nivel
do acesso exige revisdao imediata do mesmo. O tratamento cirdrgico pode estar
indicado (trombectomia), mas muitas vezes é mal sucedido. Neste caso a angioplastia
percutanea, com um cateter com baldo, pode ser mais bem sucedida. Contudo, se a
trombose for precocemente detetada, pode-se evitar a lesao permanente com a

utilizacdo de agentes tromboliticos.

2.3.2.6. CANULACAO DO ACESSO

“T30 diferentes quanto os individuos sdo do lado de fora, ndo deve ser uma
surpresa que os individuos sdo também diferentes do lado de dentro. Se pudéssemos
ver dentro do corpo, iriamos ver os vasos sanguineos de tamanhos variados - alguns
reto como flechas, alguns tortuosos, e ainda outros ondulantes para cima e para

baixo” (Ball, 2005)

A técnica de canulacdo é principalmente baseada na teoria, nas guidelines e na
experiéncia dos profissionais. As equipas que trabalham em hemodidlise tém
dificuldade em determinar qual o melhor método para a canula¢do. Segundo Loon
(2009) uma canulagdo com sucesso é “a insercdo de 2 agulhas, as duas em uso para o
tratamento de hemodialise, sem falhas”. Existem varias técnicas de canulagdo, sendo

gue existem trés mais frequentes. Estas sdo: canulacdo em area (figura 11), canulagcdo
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em escada de corda (figura 12), e canulagdo em casa de botdo ou botoeira (figura 13).

Assim, e segundo Fresenius (2010):

2.3.2.6.1. Canulagdo em area

As canulacbes sdo efectuadas numa area muito restrita do acesso vascular
(dois a trés cm), ndo obedecendo a nenhum critério que ndo seja a possibilidade de
sucesso e obtencdo de débito suficiente.
Pontos Fortes: Menos dolorosa, canulagao de acessos com trajetos curtos.

Pontos Fracos: Maior risco de formacdo de aneurismas, tempo de hemdstase

prolongada, deterioracdo rdpida do acesso vascular. —

Técnica de
canulagdo por édrea

2.3.2.6.2. Canulagao em escada de corda

Consiste em utilizar toda a extensdo do vaso disponivel, mediante a rotacao
progressiva dos pontos de pungdo. A canulacdo arterial deve ser afastada da
anastomose pelo menos seis cm, mantendo as agulhas afastadas entre si pelo menos
trés cm.
Pontos Fortes: Técnica mais frequentemente utilizada pelos profissionais, maior

disponibilidade de comprimento de vaso canulavel.

Pontos fracos: Técnica dificil em FAV recentes, necessidade de secc¢des retas ey

Técnica de canulagdo

de pelo menos 3 cm para cada grupo de canulacées, técnica mais dolorosa, §
por escada

maior risco de hematoma.

2.3.2.6.3. Canulagdao em botoeira
As canulagGes sdo efectuadas sempre exatamente no mesmo orificio, com a
mesma inclinacao, de modo a agulha seguir o mesmo trajeto deixado na canulagao

anterior. Através do processo de cicatrizacdo desenvolve-se um tunel subcutdneo

para a FAV permitindo o uso de uma agulha romba.

Pontos Fortes: Facilidade de canulagdao, diminuicdo da dor, menor risco de

hematomas e aneurismas, rapida hemostase, prolonga a duracdo da FAV.

Figura 13

Pontos Fracos: Maior risco de infeccdo associado a remoc¢do do tecido cicatricial, Técnica de
canulagdo
por botoeira

dificuldade de manutenc¢do do mesmo angulo de canulagdo, técnica dependente do

mesmo profissional, necessidade de agulhas com um bisel rombo.
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Segundo as guidelines da UK Renal Association (2011), a técnica da botoeira
devera ser a primeira escolha, seguida da técnica em escada de corda e por ultimo a
técnica em darea. Embora a adog¢do de protocolos possa ser benéfica e assegurar
padroes exigentes de pratica uniforme, sabe-se que é necessaria avaliacdo adicional,
para fornecer evidéncia dos efeitos a longo prazo de qualquer destes protocolos na
longevidade dos acessos. Cada elemento da equipa deve utilizar o acesso vascular de
forma competente, centrado no doente, com a missdo de assegurar o tratamento mais

eficaz possivel, melhorando a sua qualidade de vida.

“ A educacgdo e formagdo constantes da equipe de dialise para o conhecimento
tedrico e competéncias de canulagdo, especialmente para canulacdo de FAV “novas” é
essencial e pode ser benéfica em minimizar as falhas e complicagGes relacionadas com a
canulagcdo e em melhorar os resultados. Uma carateristica inerente a boa proficiéncia é
ser capaz de fazer uma escolha equilibrada de qual é a técnica mais adequada para a

canulagdo de cada acesso vascular especifico.” (Loon et al, 2009)

DIFICULDADE DE CANULACAO: CLASSIFICAGAO EM ESCALA

41




2.4. METODOLOGIA

2.4.1. TIPO DE ESTUDO

Segundo Polit et al (2004, p.34) “a pesquisa exploratdria comeca com algum
fendmeno de interesse; no entanto, mais do que simplesmente observar e descrever o
fendmeno, a pesquisa exploratéria investiga a sua natureza complexa e os outros
fatores com os quais ele estd relacionado”.

Desta forma, este estudo é um estudo descritivo-exploratdrio, com uma
abordagem mista e, uma vez organizados os dados serdo apresentados numa forma

acessivel através de graficos e tabelas.

2.4.2. DESCRICAO DA METODOLOGIA

Este estudo estd dividido em trés fases.

A primeira fase engloba a revisdao sistematica da literatura e a realizacdo de
entrevistas, para obter a opinido de enfermeiros peritos na técnica de canulacdo, com
a respetiva recolha dos dados.

A segunda fase inclui o tratamento dos dados recolhidos anteriormente (grau
de concordancia entre opinido dos peritos com RSL); a elaboragdo de um questionario,
a aplicar aos enfermeiros da amostra desta fase, para verificagdo da preponderancia
dos indicadores identificados; a aplicacdo do questionario; e a recolha e tratamento
dos dados. Os dados obtidos, depois de analisados e tratados servirdo de base para a
construcdo da escala de classificagdo dos acessos vasculares quanto a dificuldade de
canulagao.

A terceira fase consistird na elaboracdo de uma escala para classificacdo dos

acessos por dificuldade de canulagdo.

2.4.3. VARIAVEIS ESTATISTICAS

Segundo Polit et al (2004), “uma variavel, como o nome indica, é algo que varia.
(...) A variavel é, entdo, qualquer qualidade de uma pessoa, grupo ou situagdo, que
varia e assume diferentes valores.” Assim, o objeto do estudo estatistico sdo as

varidveis e a informacdo que estas podem fornecer.
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Para este estudo foram usadas varidveis qualitativas (nominais) e quantitativas
(intervalares e de razdo).

Independentes: Bioldgicas (Sexo e Idade), sociodemograficas, tempo de
profissdo e tempo a trabalhar na hemodialise.

Dependentes: Indicadores de dificuldade de canulagdo.

2.4.4. POPULAGCAO E AMOSTRA

Polit et al (2004) afirma que populacdo é “um agregado total de casos que
preenchem um conjunto de critérios especificados” e que os pesquisadores
quantitativos “especificam as caracteristicas que delimitam a popula¢do através dos
critérios de selecdo para a inclusdo em seus estudos”. Por sua vez a amostra é uma
porcdo da populacdo, um subconjunto dessa populagao.

Assim, tendo em conta a metodologia usada, a amostra sdao os enfermeiros que

prestam servicos na Nephrocare Portugal regido centro, estando os critérios de

inclusao e exclusao descritos na tabela 4.

—

Critérios de
inclusdo

Tabela 4 — Critérios de inclus3o / exclusdo

- Ter mais de 5 anos de experiéncia
profissional

- Trabalhar na Nephrocare Portugal.
- Trabalhar em hemodidlise ha mais de 6 meses.

Critérios de
exclusdo

- Ndo trabalhar na d4rea regularmente
(inferior a 3 turnos por semana) ha mais
de 2 meses

- Ndo prestar cuidados diretos a doentes em HD ha
mais de 1 més.
- Pertencer a amostra da 12 fase
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2.5. RECOLHA DOS DADOS

“A tarefa de selecionar ou desenvolver métodos para reunir dados estd entre
as mais desafiadoras num processo de pesquisa. Sem os métodos apropriados de
colheita de dados, a validade das conclusGes da pesquisa é facilmente refutada.” (Polit
et al, 2004, p. 248)

Inicialmente foi elaborada uma RSL sobre a temdtica e concluiu-se que a
quantidade de informacdo disponivel para suportar a questdo de investigacdo ndo era
suficiente. Polit et al (2004) referem que se os dados existentes ndo estiverem
disponiveis ou forem inadequados para a questdo de pesquisa, devem ser coletados
novos dados. Assim, foram efectuadas entrevistas semi-estruturadas a enfermeiros

experientes na técnica de canulagdo (considerados peritos).

2.5.1. REVISAO SISTEMATICA DA LITERATURA

Relativamente a RSL, como refere Galvdo et al (2004) esta é um recurso
importante da pratica baseada em evidéncias, que consiste numa sintese rigorosa de
todas as pesquisas relacionadas com uma questdo especifica.

Assim sendo, foi reunida a literatura cientifica relevante, utilizando o motor de
busca EBSCOhost para acesso as bases de dados: CINAHL Plus with Full Text; MEDLINE
with Full Text; Cochrane Central Register of Controlled Trials; Nursing & Allied Health
Collection: Comprehensive e MediclLatina.

A pesquisa dividiu-se em duas pesquisas diferentes, as palavras chaves usadas
foram: Arteriovenous Fistula, Cannulation, Hemodialysis e Nurse, tendo sido
procurados artigos em texto integral e analisados por especialistas, sendo que no final
se obtiveram sete artigos. No anexo Ill, encontra-se demonstrada a estratégia
utilizada.

A leitura exaustiva dos artigos na pesquisa S3 e S4 teve como objetivo identificar
guais os artigos em que as dimensdes definidas através da bibliografia se encontravam

presentes, excluindo todos em que tal ndo acontecia.
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2.5.2. ENTREVISTA AOS PERITOS

Segundo Polit et al (2004) os auto-relatos ndo estrurados ou semi-estrutrados,
geralmente obtidos em entrevistas, tendem a apresentar uma natureza de
conversacdo, onde se encoraja os intervenientes a definir as dimensdes importantes
de um fendmeno e a elaborar o que é relevante para eles, mais do que a ser
orientados pelas no¢des de relevancia transmitidas a priori pelo investigador.

Assim, foram elaboradas trés perguntas abertas por forma a condicionar o
minimo possivel as respostas dos peritos, permitindo aos mesmos enumerar 0s
indicadores que estes profissionais consideram importantes na abordagem a um AVI
guando os classificam como dificeis ou faceis. As perguntas foram:

a. Que carateristicas tem que ter um acesso vascular interno para o
considerar de facil canulagdo?

b. Nesse mesmo acesso que fatores considera que podem dificultar a
canulagao?

c. O que é para si um acesso vascular de dificil canulagdo?

As entrevistas aconteceram num ambiente tranquilizador e facilitador de
conversa, foram gravadas e foram sendo tomadas notas abreviadas durante as

mesmas. No anexo IV encontra-se o guido utilizado para as entrevistas.

2.5.3. ANALISE DE CONTEUDO

De acordo com Bardin (2009, pag.33), “a analise de conteldo é um conjunto de
técnicas de andlise das comunicagbes.” Polit et al (2004, pag.358) dizem ainda que “a
finalidade da analise dos dados, (...) é organizar, fornecer estrutura e extrair significado
dos dados de pesquisa.” Desta forma, e apds a realizacdo das entrevistas aos peritos,
torna-se pertinente a andlise do seu contelddo de forma estruturada e sistematizada.
Assim, foi realizada uma codificacdo e categorizacdo de forma a sistematizar os

resultados obtidos.
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2.5.3.1. CopiricacAo / CATEGORIZACAO

A codificacdo é o processo pelo qual os dados em bruto sdo sistematicamente
transformados e agregados em unidades, as quais permitem uma descricdo exata das
carateristicas pertinentes do conteudo (Bardin, 2009, pdg.129). Complementando a
esta codificacdo elaborou-se uma categorizagdo. Esta consiste numa operacdo de
classificacdo de elementos constitutivos de um conjunto por diferenciacdo, e
seguidamente, o reagrupamento segundo a analogia, com critérios previamente
definidos. Esta classificacdo de elementos (das unidades definidas na fase de
codificacdo) impGe a investigacdo do que cada um deles tem em comum com outros,
sendo que o que vai permitir o seu agrupamento é a parte comum existente entre

eles. (Bardin, 2009, pag. 145-146)

2.5.3.1.1. Entrevistas
Assim, e tendo em conta o enquadramento tedrico realizado anteriormente
foram identificadas 3 dimensbGes a partir das entrevistas realizadas: Acesso facil,

Fatores que dificultam a canulacdo, Acesso dificil. Para realizar essa tarefa recorreu-se

ao enquadramento tedrico realizado anteriormente.

Deste modo, as carateristicas presentes num acesso vascular interno que
facilitam a sua canulacdo com sucesso sao consideradas as carateristicas de um acesso
vascular interno pertencente a categoria de acesso facil.

Da mesma forma, as carateristicas presentes num acesso vascular interno que
dificultem a sua canulac¢do ou levem a canula¢des mal sucedidas sdo as carateristicas
presentes num acesso pertencente a categoria de acesso dificil.

Qualquer fator que ndo seja uma carateristica inerente a um acesso vascular
interno, mas sejam fatores externos ou complicacdes que surjam a posteriori sao

considerados os fatores que dificultam a canulacdo e englobam-se nesta categoria.

Assim, foram identificados as palavras/expressdes durante as entrevistas e
englobadas nas respetivas categorias. Sendo que as expressdes foram repetidas varias
vezes e por varios interlocutores diferentes, apresentam-se os resultados de forma a

perceber quais as expressdes mais repetidas, dentro de cada dimensao, na tabela 5.
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Tabela 5 — Categorias encontradas com respectivas palavras/expressoes.

Dimensado Palavra / Expressdo Repeticao

(]

Trajeto comprido

Local anatéomico de facil acessibilidade
Trajeto Visivel

Trajeto Palpavel

Parede com Elasticidade

PTFE mais facil de canular

Presencga de mais do que um local de pungao
Vasos grandes

Acesso maduro

A.
Acesso facil

Hematoma prévio

Estenoses presentes

Presenca de Coagulos

Erro na primeira canulagdo

Doente agitado ou ansioso

Experiéncia do enfermeiro

Tempo disponivel para canular
Presenca sinais inflamatdrios / Infecgdo

B.
Factores que
dificultam a canulagao

Trajeto sinuoso
Local anatomico de dificil acessibilidade
Trajeto curto

N W WU Lo VL RNNNWDS B DN WS BB OUM

C. ~
Acesso dificil Acesso ndo maturo
Vasos Frageis, que rebentam com facilidade
Pouco espago para fixar as agulhas
Apenas dois locais de canulagdo
2.5.3.1.2. Revisdo Sistematica da Literatura

Na revisdo sistematica da literatura foi elaborado o mesmo processo que nas
entrevistas, procurando as unidades de conteddo de acordo com as categorias
previamente definidas.

Assim nos acessos de VI a Xll encontram-se os artigos usados. Nas tabelas 6 e 7
encontram-se resumidas as unidades de conteddo encontradas por artigo, e também

as citacdes que suportam a escolha das respetivas unidades de contetdo.
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Tabela 6 — Resumo dos artigos da pesquisa S5

Artigo Dimensao U. de conteudo Citagdo
- e ... Because of this variation, cannulation of AVFs is technically more challengin
Acesso facil PTFE mais facil f . f Z e
than cannulation of AF grafts...
Anexo V - Improving
Arteriovenous Fistula Estenoses ... This increased pressure can also make needle insertion more difficult...
Cannulation Skills - Hematoma
Ball L. K.. 2005 Dificuldade - ...causing bruising and hematoma formation — and can put at risk for difficult
Poucos locais de cannulation, limitation of cannulation sites...
pungao
Acesso Acesso profundo ... primarily due to the limited length access, whether it is all vein that is
dificil Acesso curto available, or the vein becomes too deep to cannulate.
Anexo VI - Risk Equation Género Masculino ... some studies found female gender to be associated with FTM (failure to
. L. mature)..
Determining Acesso facil : : ) : =
Our study demonstrated that being white was protective of FTM... it is known
Unsuccessful Raga Branca L . p .
. at greater complications occur in at are created in black patients..
that t licat AVF that ted in black patient
Cannulation Events and — - - - -
i R Idade ..The association between increasing age ant the greater risk for FTM is
Fai ure_ to Matura.tlon n Dificuldade consistent with the underlying need of adequate vessels...
Arteriovenous Fistula Diabetes Indeed, diabetes association with suboptimal veins that lead to poor fistula
Lok, C. E., et tal, 2006 adequacy was described...
... Which define that a good functioning access {(...) is less than 6mm below the
Vasos grandes
Anexo Y” - Cannulafflon Acesso facil g surface, has a minimum diameter of 6mm..
h pract:;e Ipa‘ttems "I‘ PTFE mais facil ... The cannulation of the AVF proved to be more problematic..
aemodialysis vascular
Access: predictors for Presenca dtla . For both AVF and AVG thelfo.rmolrtlog of her.natomc; as‘ a result of unsuccessful
unsuccessful cannulation Dificuldade hematoma prévio cannulation leads to miscannulation...
Loon, M.M. et al, 2009 Direcio da agulha The retrograde needle direction is associated with less cannulation-related
complications and AVG failure.
Anexo VIIl - What Should
Nephrologists do to — llel and close to the fistula and
Maximize the Use of Dificuldade Veias colaterais = (10 GBS UL WAL LD [PRICILIZ] CIate) @D UD Ui AL Citle) GRrsed
Arteriovenous Fistulas? confusion with cannulation.
Samaha, A., 2006

Tabela 7 — Resumo dos artigos da pesquisa S6

Artigo Dimensdo U. de conteudo Citacdo
Anexo IX - Cannulation
Camp: Basic Needle . . .
. . .. Presenca de flash- Figure 11. Sample representation of needle cannulation chart, used to track
Cannulation Training for Acesso facil g )
. . back na agulha difficulty or ease the cannulations
Dialysis Staff
Brouwer, D. J., 1995
Cannulation related complications might be significantly higher in patients with
Anexo X - The culture of Acesso facil PTFE mais facil AVFs, as compared to those with an AVG. The frequency of miscannulations with
vascular access AVFs, was two times higher than with AVGs...
cannulation among nurses ... the DOOPS study examined the impact of professional HD staff experience on
in a chronic hemodialysis Experiéncia do vascular access outcomes. Results demonstrated that for each 20% increase in
unit . enfermeiro the percentage of experienced HD staff, a reported 11% decrease in AVF and
Wilson. B. & Oudshoorn Dificuldade AVG failure was realized.
A., 2010 . , The outcome of the pace pressures is the tendency to take less time, rush, and
Tempo disponivel not do a proper and meaningful assessment and that lead to misscannulation.
Anexo XI - Beyond Needle Acesso comprido ...The length of the AVF should be 5 to 6¢cm to allow successful 2 needles dialysis.
Placement: The Role of the | Acesso facil -
. Zrefl Compared to the rope-ladder technique, the buttonhole method offers the
Nephrology Nurse in Técnica Buttonhole ) ; ; : . )
) ) advantage of easier cannulation procedure with less ineffective cannulations..
Arteriovenous Fistula — - -
Management Dificuldade Veias colaterais One should look for accessory veins, collateral veins on the chest wall, tortuosity
: : . Acesso curto of the fistula, and with and length of the AVF, as a small curved AVF should be
Barnerjee, Satyaki, 2009 Acesso dificil

Acesso tortuoso

referred to the surgeon prior to attempted cannulation.
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Nesta fase torna-se entdo importante a definicdo das unidades de conteldo

que irdo servir de base para o questiondrio final, onde serdo designados de

indicadores. Assim, na tabela 8 elencam-se os diferentes indicadores e as respetivas

definicdes, com o objetivo de clarificar os conceitos. No questiondrio sera avaliada a

ponderacdo de cada um deles, e assim permitir a construcdo da escala final.

Tabela 8 — Unidades de Contetdo / Indicadores

Dimensdo

B.
Factores que
dificultam a

canulagdo

Indicadores

Defini¢oes

PTFE mais facil

| oo |

Acesso maduro

Técnica de canulagdo por
area

Hematoma prévio

Enxerto de material sintético, suturado a uma artéria e a uma veia. (Fresenius, 20101)

Acesso arterializado com mais 6 semanas (Fresenius, 2010)

As canulagdes sdo efectuadas numa drea muito restrita do acesso vascular (2 a 3 cm), ndo
obedecendo a nenhum critério que ndo seja a possibilidade de sucesso e obtengdo de
débito suficiente. (Fresenius, 2010)

Extravasamento de sangue num tecido, geralmente devido a um traumatismo (Thomas,
2005)

Estenoses presentes

Constrigdo ou aperto, congénito ou ndo, de qualquer orificio ou canal organico. (Thomas,
2005)

Doente agitado

Sindrome clinico caracterizado por um aumento da atividade motora, acompanhada por
uma alteracgdo significativa da esfera emocional.

Experiéncia do enfermeiro

Mais que 5 anos (Benner, 2001)

Aneurismas

Dilatagdo em 1,5 vezes o diametro da veia arterializada com o trajeto considerado normal
com todas as suas camadas estruturais. (Fresenius, 2010)

Sinais Inflamatdrios

Dor, calor, rubor e edema. (Thomas, 2005)

Canulagdo apds uma ou mais

tentativas falhadas

Impossibilidade de usar a agulha colocada com necessidade de colocagdo de mais uma
agulha por canulagdo venosa ou arterial. (Ball, 2005)

Trajeto sinuoso
Trajeto curto
Trajeto profundo
Acesso com pulso e frémito
discretos

Segundo as guidelines do K/DOKI (2006) um acesso ideal e devera ter a regra dos 6s: ter
um débito de sangue no minimo de 600ml/min, encontrar-se a menos de 6mm da pele, ter
um diametro minimo de 6mm e ser facil de canular.

Acesso ndo maturo

Acesso arterializado com menos de 6 semanas. (Fresenius, 2010)

Técnica de canulagdo em
escada

Consiste em utilizar toda a extensdo do vaso disponivel, mediante a rotagdo progressiva
dos pontos de canulagdo. A canulagdo arterial deve ser afastada da anastomose pelo
menos 6 cm, mantendo as agulhas afastadas entre si pelo menos 3 cm. (Fresenius, 2010)

Local anatémico de dificil

acesso

brago face interna, pernas. (Fresenius, 2010)
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2.6. INSTRUMENTO DE RECOLHA DE DADOS -
QUESTIONARIO

O instrumento de dados escolhido para aplicar nesta segunda fase foi uma
escala de atitudes tipo Likert, pois esta permite medir atitudes de uma forma objetiva
e quantificavel. A escolha de um questionario como instrumento de colheita de dados
¢é devida ao curto espaco de tempo para elaboracdo deste estudo e pela facilidade e
rapidez na recolha e tratamento dos mesmos, ndo sendo no entanto alheio o fato de
tal método ndo permitir um aprofundar do problema ja que o instrumento é apenas

constituido por perguntas fechadas.

2.6.1. ELABORACAO

Este instrumento foi elaborado tendo por base os indicadores obtidos através
das entrevistas aos peritos assim como a RSL realizada. Em seguida foi revisto
criticamente por colegas e, posteriormente, foi aplicado um pré-teste numa pequena
amostra convencional por forma a validar a sua clareza assim como a sua utilidade
para a geracao das informacdes desejadas. Apds este pré-teste foram efetuadas as
alteracdes relevantes e foi entdo construido o questionario final. O instrumento de
colheita de dados aplicado é constituido por trés partes. A primeira parte explica o
contexto do questiondrio, assim como o seu objetivo, pedindo a colaborac¢do do
interveniente, e garantindo a natureza confidencial das respostas. Nesta primeira
parte incluem-se as instrucdes de preenchimento (com exemplos, incluindo a
explicacdo em caso de engano de resposta). Existe ainda uma lista com os termos
usados e a sua definicdo com o objetivo de clarificar conceitos e esclarecer duvidas que
possam surgir sobre os mesmos.

Numa segunda parte solicita-se o preenchimento com os dados demograficos
(idade e género) e profissionais (tempo de experiéncia profissional em HD, em anos).

Na terceira parte encontra-se o instrumento de avaliacdo, onde se pede aos
intervenientes para classificarem cada afirmacdo, baseando a sua resposta na sua
experiéncia profissional, de acordo com a escala de dificuldade apresentada. As
afirmacgdes baseiam-se em trés dimensées (acesso facil, fatores que condicionam a

canulacdo e acesso dificil) que resultam do confronto da RSL com a opinido dos
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peritos. As diferentes afirmagdes foram colocadas por ordem aleatéria, evitando que

se agrupassem por dimensdo com as quais se relacionam, por forma a ndo condicionar

o tipo de resposta dada. O questiondrio encontra-se no anexo Xll, e na tabela 9

encontram-se todas as perguntas realizadas, organizadas pela dimensao respeitante.

Tabela 9 — Perguntas do questionario englobadas na dimensdo respeitante

Dimensao Perguntas Ne
... um EAV funcionante canulada ha 6 meses, sem complicagdes e num 1
local anatémico de facil acesso.

... uma FAV funcionante canulada hd 6 meses, sem complicagdes e num 5
local anatémico de facil acesso.
... um EAV matura (6 a 8 semanas de maturagdo). 5
i ...uma FAV matura (6 a 8 semanas de maturagdo). 6
O acesso a canular é... . . .
.. um EAV com um trajeto comprido (superior a 8 cm). 21
Acesso Facil .. uma FAV com um trajeto comprido (superior a 8 cm). 22
..um EAV com pulso e frémito facilmente palpavel. 27
.. uma FAV com pulso e frémito facilmente palpavel 28
.. uma FAV com técnica de canulagdo de buttonhole. 33
.. uma FAV com técnica de canulagdo de area. 34
Classifique as localizagdes ~ Antebraco. 36
anatémicas apresentadas Braco face externa 37
.. um EAV com um hematoma que limite a zona canulavel do acesso. 7
.. uma FAV com um hematoma que limite a zona canulavel do acesso . 8
.. um EAV com estenoses a montante do local de canulagdo venosa. 9
.. uma FAV com estenoses a montante do local de canulagdo venosa. 10
.. um EAV com estenoses a jusante do local de canulagdo arterial. 11
Factores .. uma FAV com estenoses a jusante do local de canulagdo arterial. 12
que , ..um EAV com aneurismas. 15
e O acesso a canular é... i
dificultam a .. uma FAV com aneurismas 16
canulagdo .. um EAV com sinais inflamatdrios (rubor, calor e dor). 17
.. uma FAV com sinais inflamatérios (rubor, calor e dor). 18
.. um EAV num doente agitado/desorientado n&o colaborante. 25
.. uma FAV num doente agitado/desorientado n&o colaborante. 26
... um acesso vascular interno (FAV ou EAV) apds uma ou mais tentativas de 35
canulagdo falhadas.
.. um EAV imatura (2 a 4 semanas de maturagdo). 3
.. uma FAV imatura (2 a 4 semanas de maturagao). 4
..um EAV com um trajeto tortuoso 13
.. uma FAV com um trajeto tortuoso. 14
.. um EAV com um trajeto curto (inferior a 4 cm). 19
, .. uma FAV com um trajeto curto (inferior a 4 cm). 20
Ac.e’ss.o O acesso a canular ... .. um EAV profunda (distancia da superficie da pele superior a 6mm). 23
Dificil .. uma FAV profunda (distancia da superficie da pele superior a 6mm) 24
..um EAV com pulso e frémitos discretos e dificeis de palpar. 29
.. uma FAV com pulso e frémitos discretos e dificeis de palpar. 30
.. uma FAV com circulagdo colateral. 31
.. uma FAV com técnica de canulagdo de escada. 32
. L Brago face interna 38
Classifique as localizagdes .
anatdmicas apresentadas Perna face _lnte:n? . 39
Perna localizagdo inguinal 40
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2.6.2. IMPLEMENTACAO / PROCEDIMENTOS ETICOS E FORMAIS

Nesta fase foi formulado o plano de aplicacdo e recolha dos dados.

O objetivo seria a aplicacdo dos questiondrios a uma amostra que fosse
representativa da populacdo de enfermeiros que exercem fun¢des na empresa
Nephrocare Portugal SA. De forma a otimizar os recursos financeiros e humanos
disponiveis para entrega e recolha dos questionarios, foi escolhida a regido centro do
pais, que contém metade das clinicas de Portugal.

Foi pedida a devida autorizacdo para a aplicacdo dos questionarios ao Sr.
Enfermeiro Diretor Jodo Fazendeiro (anexo Xlll) que, além de autorizar, participou
ativamente neste processo, sugerindo pequenas alteracdes ao questiondrio, que foram
seguidas (anexo XIV). Seguidamente foram contactados por e-mail (anexo XV) e
posteriormente telefonicamente cada um dos enfermeiros chefes das clinicas
selecionadas, com o intuito de |hes ser dado a conhecer o contexto do questionario e a
respetiva autorizacdo da chefia, solicitando a sua colaboragdo para que um maior
numero de profissionais respondesse ao mesmo.

Foram entdo agendadas as datas para a entrega e recolha dos questionarios.
Estes momentos foram separados por uma semana de intervalo. Com o intuito de
garantir e certificar que qualquer duvida que pudesse existir fosse esclarecida, os
guestionarios foram entregues e recolhidos pessoal e diretamente com os enfermeiros

chefes de cada clinica.

2.6.3. ENTREGA / RECOLHA

O dia escolhido para a entrega
dos questionarios foi dia 18 de Fevereiro de

2013 e para recolha dia 25 de Fevereiro

o
SFlNT_FIRéM

de 2013. As clinicas escolhidas foram
Almada, APDP, Lumiar, Restelo, Seixal,
Vila Franca de Xira, SAMS, Alverca,
Amadora, Entroncamento, Montijo,

Santarém, Setubal, CUF e Barreiro.

Figura 14 — Nephrocare Portugal, Regido Grande Lisboa
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2.7. TRATAMENTO, ANALISE E DISCUSSAO DOS
RESULTADOS

2.7.1. HIPOTESES

De acordo com Quivy e Campenhhoudt (2008), uma hipdtese é uma proposicdo
gue prevé uma relacdo entre duas varidveis, sendo uma pressuposicdo que deve ser
verificada. Afirmam ainda que “a hipdtese fornece a investigagdo um fio condutor
particularmente eficaz que, a partir do momento em que ela é formulada, substitui a

questdo da pesquisa, mesmo que esta deva permanecer presente na nossa mente”.

2.7.1.1. HIPOTESES FORMULADAS NO DECORRER DO ESTUDO

Assim, as hipdteses de investigacdo formuladas para o presente estudo sdo as
seguintes:

Hipotese A - Existem diferencas significativas entre o tipo de acesso FAV e o
EAV, quanto a dificuldade de canulacao.

Hipdtese B - Existem diferencas significativas quanto a dificuldade de canulagdo

e os anos de experiéncia dos enfermeiros na area de HD.

2.7.2. TRATAMENTO ESTATISTICO DOS DADOS

O tratamento estatistico é um processo indispensdavel para a andlise e
interpretacdo dos dados obtidos. Os dados foram tratados informaticamente,
utilizando o sistema operativo MAC OS X Snow Leopard V.10.6.8, recorrendo ao
software SPSS V.20.0 (2010) e o Excel V.14 (2010). Desta forma, para sistematizar e
realcar a informacdo fornecida pelos dados, utilizou-se a estatistica descritiva e a
estatistica inferencial, nomeadamente medidas de tendéncia central (moda, mediana
e média), medidas de dispersdo (desvio padrdo, maximos e minimos, coeficientes de

variacdo) e testes de hipoteses utilizando testes ndo paramétricos.

2.7.3. APRESENTACAO E ANALISE DOS RESULTADOS

Desta forma, pretende dar-se a conhecer os resultados obtidos, assim como a
sua analise, destacando os aspetos considerados mais significativos e pertinentes. Tais

resultados serdo confrontados com as definicbes dos autores que suportaram
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teoricamente o trabalho. Segundo Fortin (1999), a andlise dos dados permite produzir

resultados que poderdo ser investigados. Estes sdo analisados em func¢do do objeto de

estudo, segundo se trata de explorar ou de descrever os fendmenos.

2.7.3.1. CARACTERIZACAO DA AMOSTRA

2.7.3.1.1. Idade

Relativamente as idades dos enfermeiros

Tabela 10 — Frequéncia de idades

envolvidos neste estudo, pode constar-se através da

observacdo da tabela 10, que estes apresentam uma

média de idades entre o grupo 2 e 3, estando assim

compreendidas entre os 30 e os 49 anos, resultando

numa média de idades de 39. De acordo com a OE

N %

20-29 73 29.8

N 245
30-39 66 26.9
40 - 49 64 26.1

Média 2,35
50-59 31 12.7
60 - 65 11 4.5

Moda 2

Total 245 100

(2012), a média de idades dos enfermeiros efetivos e ativos em territorio portugués é

de 38,5 anos. Comparando este valor com a média de idades dos inquiridos, pode

afirmar-se que estas possuem um valor muito semelhante.

2.7.3.1.2. Género
Pela observacdo da tabela 11 verifica-se que, dos 245
enfermeiros inquiridos, 158 (64,5%) sdao do género feminino

e apenas 87 (35,4%) sdo do género masculino. Segundo a OE

Tabela 11 — Frequéncia por género

N %
N 245 Q 158 64.5
Média 1,36 3 87 35.5
Moda 1 Total 245 100

(2012), em Portugal o nimero de enfermeiros do género feminino (53301 — 81%) é

significativamente superior ao nimero de enfermeiros do género masculino (12166 —

18%). Estes dados estdo em consonancia com os obtidos no presente estudo, em que

existem mais elementos do género feminino comparativamente ao género masculino.

2.7.3.1.3. Tempo de experiéncia profissional em HD

Tabela 12 — Frequéncias por tempo em HD

. N %
Observando a tabela 12 podemos verificar que a .
<3 39 15.9
média de tempo de experiéncia sera no terceiro grupo, N 245 '3 5< 38 155
de 5 a 10 anos. Assim sendo podemos considerar este Média  3.23 25-10< 58 237
o _ ’ >10-15< 48  19.6
grupo como proficiente, pois de acordo com Benner
; >15 62 253
« . L Mediana 3
(2001, p.57) “as enfermeiras proficientes trabalham Total 245 100
sobre a mesma populacdo de doentes ha cinco anos”.
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2.7.3.1.4. Clinicas

Sendo um total de 15 clinicas da regido centro do pais, encontra-se no grafico 13
distribuido o numero de participantes por clinica, sendo que a clinica de Santarém foi a
que teve a taxa de participacdo mais alta e a APDP a mais baixa. Isto podera dever-se,

ndo sé mas principalmente, ao numero total de profissionais a exercer fungdes nessas

clinicas.
Grafico 13 - Clinicas da Nephrocare / Numero de Participantes
5% 6%
11% 8%
4% 1% B 1 - Almada B2 - Amadora
4% 11% H3-APDP B 4 - Entroncamento
B 5 - Lumiar H 6 - Montijo
B 7 - Restelo B 8 - Santarém
11% 19 - Seixal M 10 - Setubal
13% M 11 - Vila F. Xira M 12-CUF
113 - SAMS 214 - Barreiro
15 - Alverca
7% 5% 4%
2.7.3.1.5. Dimensoes

Para uma visualizagdo mais facil e uma analise critica e precisa dos dados, estes

foram agrupados pelas respetivas dimensdes e qualificados com cores. Assim,

Classificagdo 1 Classificagao 4
Classificacdo 2 Classificacdo 5

Classificacao 3 Nem facil nem dificil

As tabelas 14, 15 e 16 representam as respostas dos enfermeiros as afirmacdes
do questiondrio. Foi usada a estatistica descritiva e de frequéncias como a moda,

mediana e média.
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2.7.3.1.5.1. Dimensao Acesso facil

Tabela 14 — Respostas dentro da dimensdo Acesso facil

Classifique de acordo com a sua opinido e baseada na sua experiéncia profissional:
1 — Muito facil 2 — Facil 3 — Nem facil nem dificil 4 — Dificil 5 — Muito dificil

O acesso a canular é... Média Mediana Moda

Classifique as localizag6es anatémicas apresentadas:

Na tabela 14 encontram-se representadas as frequéncias das respostas as

afirmagGes que se encontravam na dimensdo acesso facil. Como podemos verificar
numa primeira andlise todos os resultados se encontram nas classificacbes 1 e 2,
classificando assim os indicadores que se encontram nesta dimensdao como muito
faceis ou faceis.

Assim, os indicadores que caraterizam o acesso como muito facil, segundo as
respostas obtidas sdo: um acesso sem complicagdes, um trajeto superior a 8cm, a
presenca de um pulso e frémito facilmente palpavel, a técnica de canula¢cdo em drea e
a localizacdo anatémica no antebraco.

Os indicadores que caraterizam o acesso como facil sdo a maturacao do acesso
estar completa, a técnica do buttonhole e a localizagdo na face externa do braco.

Estes achados vdo de encontro as conclusdes retiradas na RSL, assim como a

entrevista realizada aos peritos.
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2.7.3.1.5.2. Dimensado Factores que dificultam a canulacdo

Tabela 15 — Respostas dentro da dimensdo Factores que dificultam a canulagido

Classifique de acordo com a sua opinido e baseada na sua experiéncia profissional:
1 — Muito facil 2 — Facil 3 — Nem féacil nem dificil 4 — Dificil 5 — Muito dificil

O acesso a canular é... Média Mediana Moda
9 ... um EAV com estenoses a montante do local de canulagdo venosa. 3,26 3 3
10 | ... uma FAV com estenoses a montante do local de canulagdo venosa. 3,24 3 3
11 | ... um EAV com estenoses a jusante do local de canulagdo arterial. 3,19 3 3
12 | ... uma FAV com estenoses a jusante do local de canulagdo arterial. 3,29 3 3

17 | ... um EAV com sinais inflamatadrios (rubor, calor e dor). 3,09

18 | ... uma FAV com sinais inflamatdrios (rubor, calor e dor). 3,12

Na tabela 15 encontram-se representadas as frequéncias das respostas as

afirmacgdes que se encontravam na dimensao fatores que dificultam a canulacao.

Os indicadores que podem ser considerados como dificultadores da canulagao
sdo todos aqueles que se encontram nas classificagcbes “3” ou “4”, e observando a
tabela poder-se-a dizer que estes sdo: os hematomas que limitam a zona canulavel do
acesso, as estenoses (independentemente do seu local), os sinais inflamatdrios, o
estado de agitacdo e nivel de colaboracdo de um doente, e a ocorréncia de uma ou
mais tentativas falhadas de canulagao.

Contudo, surge um indicador que os intervenientes classificaram como facil, os
aneurismas. Assim, e apesar de os aneurismas serem complicacdes diretamente
relacionadas com as canulag¢des repetidas, e como tal, englobarem-se nos indicadores
dificultadores da canulacao, os enfermeiros considerem-no como facil. Segundo a RSL
os locais de canulagdo deverdo evitar os aneurismas pois estes poderdo originar

estenoses posteriores e pressdes venosas elevadas.
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2.7.3.1.5.3. Dimensao Acesso dificil

Tabela 16 — Respostas dentro da dimensdo Acesso dificil

Classifique de acordo com a sua opinido e baseada na sua experiéncia profissional:

1 — Muito facil 2 — Facil 3 — Nem facil nem dificil 4 — Dificil 5 — Muito dificil

O acesso a canular é... Média Mediana  Moda

3 | .. um EAV imatura (2 a 4 semanas de maturagdo). 2,96 3 3
13 ..um EAV com um trajeto tortuoso 3,2 3 3
14 .. uma FAV com um trajeto tortuoso. 3.31 3 3
19 | ... um EAV com um trajeto curto (inferior a 4 cm). 3,07 3 3
20 | ...uma FAV com um trajeto curto (inferior a 4 cm). 3,13 3 3
23 .. um EAV profunda (distancia da superficie da pele superior a 6mm). 3 3 3
24 | ...uma FAV profunda (distancia da superficie da pele superior a 6mm) 3,05 3 3
29 | ... um EAV com pulso e frémitos discretos e dificeis de palpar. 3,1 3 3

30 | .. uma FAV com pulso e frémitos discretos e dificeisdepalpar. 33 3 4

31 | ... uma FAV com circulagdo colateral. 2,82 3 3
32 | ... uma FAV com técnica de canulagdo de escada. 2 2 2
Classifique as localizag6es anatémicas apresentadas:

38 | Brago face interna 2,69 3 2
39 | Perna face interna 2,79 3 3
40 | Perna localizagdo inguinal 3,05 3 3

Na tabela 16 encontram-se representadas as frequéncias das respostas as
afirmacgdes que se encontravam na dimensao acesso dificil. Como podemos ver numa
andlise sucinta a tabela encontra-se quase toda amarela, significando que a maioria
dos indicadores foram classificados como nem faceis nem dificeis. Sendo que nos
encontramos na dimensdo que engloba os indicadores que caraterizam um acesso
dificil de canular; estas respostas saem ligeiramente do espectado. Contudo segundo
Hicks (2006, p.22) os individuos tendem a proferir respostas socialmente desejaveis,
ndo porque querem enganar o investigador mas sim porque querem dar a melhor ideia
possivel. Assim, podemos pensar que neste estudo os individuos de alguma maneira
evitaram as respostas “muito dificil”.

Existem também indicadores que, apesar da RSL os classificar como indicadores
de acessos dificeis, as respostas obtidas foram o contrario. O indicador localizacdo
anatdémica braco face interna foi classificado pelos participantes como “2”, facil, dando
a supor que nao existe distincdo entre a face interna e a face externa do braco, sendo

ambos classificados da mesma forma.
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A técnica de canulacdo em escada é outro indicador que tera sido classificado
como facil. Numa andlise simplista poderiamos concluir que por si sé este indicador
classificado como facil implicaria que a técnica ndo teria influéncia na dificuldade de
canulacdo.

Contudo, segundo a RSL, esta técnica exige uma série de condicionantes para a
sua aplicacdo, tais como o comprimento do acesso, a profundidade e o didmetro.
Assim podemos dizer que o acesso onde se pode aplicar esta técnica terd que ter
indicadores que o irdo classificar como um acesso fécil e, assim sendo, os profissionais

acabam por classificar a técnica em si como facil, apesar de ser a mais dificil das trés.

2.7.3.2. HIPOTESES

Apds as distribuicdes de frequéncia foram efetuados os testes das hipdteses
colocadas.

Polit et al (2004) defendem que os testes de hipoteses proporcionam critérios
objetivos para decidirmos se as hipdteses devem ser aceites como verdadeiras ou
rejeitadas como falsas, sendo que os procedimentos usados nos testes sdo baseados
em regras de inferéncia negativa.

As hipoteses foram:

A. Existem diferencas significativas quanto a dificuldade de canulacdo entre o tipo
de acesso FAV e EAV.
B. Existem diferencas significativas quanto a dificuldade de canula¢do e os anos de

experiéncia dos enfermeiros na area de HD

2.7.3.2.1. Teste de normalidade

Para verificar se as varidveis em estudo tem distribuicdo normal pretendemos
testar:

Ho: X ~ N (W, o) vs. Hi: X + N (W, o) ; “se estivéssemos a testar outro tipo de
distribuicdo que ndo a normal, as hipoteses seriam entdo Ho: X + N (W, o) vs. Hi: X~ N

(w, o) ” Maroco (2010, p.135)
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Regra de teste

Se o valor de p > 0,05 = Aceitamos Ho.
Se o valor de p £ 0,05 = ndo aceitamos Hg, 0 que nos permite aceitar a hipdtese

alternativa.

Tabela 17 - Testes de normalidade

[oimogorov-smirnov{ shapiro-wilk Ho: A varidvel FAV/EAV tem distribuicdo normal.

Statistic | df | Sig. [Statistic| df |Sig.| H,: A varidvel FAV/EAV n3o tem distribui¢io normal.

EAV
FAV

113 |245|.000| .966 [245/.000
089 |245|.000] .976 245,000 Resultado:

a. Lilliefors Significance Correction

p 0,001

Decisao:
Como p £0,001 rejeita-se Ho.
Assim sendo, ndo podemos aplicar o teste de T-Student para amostras

emparelhadas porque as duas variaveis nao tém distribuicdo normal.

2.7.3.2.3. Hipodteses colocadas durante o estudo

Sendo que a distribuicdo ndo é normal usaremos testes ndao paramétricos,
nomeadamente o teste de classificacdo assinada de Wilcoxon, pois este permite testar
a diferencga nas classificacées de pontuacdo de dois grupos relacionados, e o teste de
U-Mann-Whitney, que permite testar a diferenca nas classificacdes de dois grupos

independentes.

Regra de teste

Se o valor de p > 0,05 = Aceitamos Ho.
Se o valor de p < 0,05 = ndo aceitamos Hp, 0 que nos permite aceitar a hipdtese

alternativa.

A. Existem diferencas significativas quanto a dificuldade de canulacdo entre o tipo

de acesso FAV e EAV.
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Ho: Nao ha diferencas significativas quanto a dificuldade de canulagdo entre o tipo de
acesso FAV e EAV.
Hi: Ha diferencas significativas quanto a dificuldade de canulagdo entre o tipo de

acesso FAV e EAV.

Hypothesis Test Summary Resultado
Null Hypothesis Test Sig.  Decision o< 0,001
Related-

The median of differences Samples Reject the

Wilcoxon 000 null
between EAV and FAV equals 0. ¢
Signed Rank : -
T WRAMESE | peciso:
Asymptotic significances are displayed. The significance level is .05. Como p < 0,001, ou seja inferior a 0,05
- 7 7 ’ 7

ndo aceitamos a Hg, podendo aceitar H;, ou seja, existem diferengas significativas

guanto a dificuldade de canulacdo entre o tipo de acesso FAV e EAV.

B. Existem diferencas significativas quanto a dificuldade de canulacdo e os anos de

experiéncia dos enfermeiros na area de HD.

Ho: Ndo ha diferencas significativas quanto a dificuldade de canulacdo e os anos de
experiéncia dos enfermeiros na area de HD.
Hi: Ha diferencas significativas quanto a dificuldade de canulagdo e os anos de

experiéncia dos enfermeiros na area de HD.

Sendo que no questionario esta varidvel se encontrava repartida em cinco
classes, optou-se por juntar em apenas duas, seguindo a literatura para o fazer. Assim
sendo considera-se um enfermeiro experiente todo aquele que tem mais de 5 anos de

experiéncia na area de HD e inexperiente todo o que tem menos de 5 anos. (Benner,

2001r p. 57) Hypothesis Test Summary
Null Hypothesis Test Sig. Decision
o ™ - o Indeplendenl— he
. The distribution of FAV is the Samples Reject t
ReSU|tado~ 1 same across categories of Mann- .000 nu
Exp_enf. Whitney U hypothesis.
Test
p 0,001
Independent-
The distribution of EAV is the Samples Reject the
2 same across categories of Mann- .000  null
Exp_enf. Whitney U hypothesis.
.~ Test
Decisao:

Asymptotic significances are displayed. The significance level is .05.

Como p < 0,001 ou seja, inferior a 0,05, ndo aceitamos a Hy, podendo aceitar H;, ou
seja, existem diferencas significativas quanto a experiéncia dos enfermeiros na area da

hemodidlise e entre o tipo de acesso FAV e EAV.
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2.7.4. MENSURACAO

“Os valores e pontuac¢des até mesmo dos melhores instrumentos de mensuracdo

tém uma determinada margem de erro” (Polit et al, 2004, p. 287).

2.7.4.1. CONFIABILIDADE

A confiabilidade refere-se a consisténcia com que o investigador mede o
atributo, ou seja, uma medida confidvel é aquela que maximiza o componente

verdadeiro da pontuagdo e minimiza o componente de erro. (Polit et al, 2004)

2.7.4.1.1.Consiténcia interna/Estabilidade

Um instrumento pode ter confiabilidade de consisténcia interna até ao ponto
em que todas as suas subpartes medem a mesma carateristica, sendo que o
coeficiente de confiabilidade variam entre 0,00 a 1,00 sendo que quanto mais alto o

valor mais confiavel (estavel) é o instrumento de Tabela 18 — Testes de confiabilidade

mensuracao. Neste estudo usou-se o Alfa de Cronbach Cronbach's | Cronbach's Alpha Based

para verificar a consisténcia interna e estabilidade, e como Alpha on Standardized Items
859 913

podemos observar na tabela 18 o valor de alfa de

Cronbach foi de 0,859 o que se aproxima bastante de 1, podendo assim dizer que este

instrumento tem uma consisténcia interna forte.

2.7.4.2. VALIDADE

A validade é o grau em que o instrumento mede o que supostamente deve
medir, sendo que a confiabilidade e a validade n3do sdo totalmente independentes,
pois um instrumento que ndo é confidvel, possivelmente ndo serd valido, no entanto
pode ser confidvel sem ser valido. (Polit et al, 2004)

Como ja vimos anteriormente este instrumento é confidvel, sendo que nesta fase
serd testado se o instrumento é valido.

Existem trés aspectos da validade que sdo de maior importancia na avaliagdo
deste item: validade de conteldo, validade relacionada ao critério e validade do

construto.

2.7.4.2.1. Validade de contetido
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N3do existem métodos totalmente objetivos para garantir que um instrumento
cubra adequadamente o conteldo que estd a medir, sendo que o investigador deve
procurar a contextualizacdo através do conhecimento detalhado, assim como da
investigacdo qualitativa e da revisao da literatura. (Polit et al, 2004)

Inicialmente elaborou-se uma conceitualizagdo minuciosa do construto de
interesse através da revisdo RSL, numa segunda fase aplicou-se uma entrevista
gualitativa a peritos na area por forma a obter os indicadores necessdrios,
confrontando-se posteriormente estes indicadores com os obtidos através da revisao
sistematica da literatura. Apds obtidos os indicadores elaborou-se entdo o instrumento
em causa, tendo sido o mesmo submetido a validade do contelddo por um painel de

especialistas, onde os mesmos revelaram a sua extensao de concordancia.

2.7.4.2.2. Validade de critério/construto

Neste aspeto o investigador procura estabelecer uma relagdo entre a pontuagdo
num instrumento e algum critério externo. Apds o critério estabelecido, a validade
pode ser facilmente estimada. Uma boa escala deve ser fidvel e valida e, assim sendo,
se a escala tiver capacidade de prever comportamentos, o seu valor aumenta de forma
significativa.

A validade de construto é abordada de
Tabela 19 — Comparagdo médias

diversas maneiras, mas existe sempre enfase no
! P Tempo exp. prof. em HD em anos | EAV | FAV

teste das relagbes previstas com base nas <3 Média 43 | 15

consideracbes tedricas. Uma das abordagens >=15 Média 37 ] 39

possivel, é a técnica dos grupos conhecidos. Assim, usou-se esta técnica relativamente
a experiéncia profissional (usados apenas os dois grupos de extremo, 0os mais
experiente e os menos experientes) e a dificuldade de canulagdo (FAV e EAV). Como se

pode observar na tabela 19, a pontuacdo média diferenciam validamente esta escala.
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2.8. CONSTRUCAO DA ESCALA DE CLASSIFICACAO DE AV
INTERNOS - ESCALA DE RITA

A escala é um dispositivo destinado a atribuir uma pontuagdo numérica a algo
gue se necessita avaliar, sendo que os seus itens deverdo refletir as carateristicas a
estudar. (Polit et al, 2004)
Esta escala terd como principais objetivos:
- A classificagdo do acesso vascular interno, percebendo em que faixa da
escala se encontra;

- Adistribuicdo dos acessos por enfermeiros peritos/ndo peritos.

Tendo em conta o questiondrio aplicado foi-se estudar quais as médias de cada
resposta para perceber quais as verdadeiras diferencas entre elas, e qual a
classificacdo a atribuir a cada um dos indicadores através da moda, somando a
pontuacdo atribuida a cada um destes e obtendo um valor final. Assim serd tido em
conta a tabela de frequéncias presente no anexo XVI. Também sera tido em conta que
alguns indicadores sdo exclusivos de outros (por exemplo um acesso vascular interno
sé pode ser ou uma FAV ou um EAV), ndo podendo acumular as duas pontuagdes

simultaneamente nestes casos.

2.8.1. DIMENSOES / INDICADORES

2.8.1.1. DIMENSAO TIPO DE ACESSO

Os tipos de acessos existentes sao FAV e EAV, e como se pode observar na
pergunta um e dois, apesar de a moda ser igual em ambos “1” — verifica-se que em
algumas perguntas esta diferenca se destaca, como seja a pergunta trés e quatro,
referente a maturacgdo; a pergunta sete e oito, referente aos hematomas; e a pergunta
29 e 30, referente ao pulso e frémito. Em todas elas, as perguntas que fazem
referéncia a ser um acesso do tipo FAV sdo classificadas com uma pontuacgdo superior.
Esta situacdo é explicada pelo facto de este tipo de acesso ser mais propenso a
complicacdes, do que um EAV, pelas suas condi¢cdes de construcdo. Assim neste
indicador, apesar de existir uma moda igual para ambos, ird ser colocada uma

classificacdo diferente na escala, baseando esta decisdo na RSL e nas razbes acima
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identificadas, sendo que o tipo de acesso FAV terd classificacdo “2” e o tipo de acesso
EAV tera classificacdo de “1”.

2.8.1.2. DIMENSAO MATURACAO

Nesta dimensdo os indicadores existentes sdo um acesso imaturo, que tera
classificacdo de “4” e um acesso maturo, com classificacdo de “2”.

2.8.1.3. DIMENSAO TRAJETO

Nos indicadores referentes ao trajeto: um trajeto comprido tem uma
classificacdo de “1” e um trajeto curto classificacdo de “3”, se o acesso for tortuoso ou
profundo terd uma classificacdo de “3”, se tiver um pulso/frémito facilmente palpavel
tem uma classificacdo de “1”, contudo se for dificil de palpar tera uma classificacdo de
II3II

2.8.1.4. DIMENSAO COMPLICACOES

Relativamente as complicacbes que possam existir considera-se que: se existir
um hematoma que condiciona a canulagao serd classificado como “4” neste indicador,
se tiver estenoses terd uma classificacdo de “3” (independentemente do seu local,
pois como podemos observar no anexo XVI, os valores mantém-se constantes), se
apresentar sinais inflamatérios tera “3” e se tiver aneurismas terd “2”.

2.8.1.5. DIMENSAO TECNICAS DE CANULACAO

As técnicas demonstram-se praticamente iguais em termos de classificagdo como
ja foi referido na apresentacdo dos dados, sendo que apenas a técnica em area se
destaca apresentando uma classificacdo de “1”. Contudo, devido a RSL elaborada e
pelas conclusdes retiradas anteriormente atribuiu-se também a diferenca de um ponto
entre a técnica de canulacdo em escada e a técnica de canulacao por buttonhole, onde
a primeira terd uma classificacdo de “3” e a segunda de “2”.

2.8.1.6. DIMENSAO LocALIZACAO ANATOMICA

De acordo com o anexo XVI um acesso no antebraco tera a classificacdo de “1”,
um acesso no braco terd classificacdo de “2” (independentemente da face onde se
encontra, pois ndo existem diferencas de moda), e um acesso na perna (tal como o

braco, independentemente da localizagdo) tera classificacdo de “3”.
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2.8.1.7. DIMENSAO STRESS ENFERMEIRO/DOENTE

Existem ainda mais dois indicadores a considerar. S3o o fato de o acesso a
classificar se encontrar num doente agitado e ndo colaborante, somando mais 4
pontos a escala e se este acesso ja sofreu uma ou mais tentativas falhadas de

canulacdo, acrescentando também mais 4 valores a classificac¢do.

2.8.2. NiVEIS DE DIFICULDADE

Esta escala tem no total 22 indicadores, tem como valor maximo 44 pontos e
como valor minimo de sete pontos, o que correspondera ao valor maximo e minimo de
dificuldade de canulacdo respetivamente. De acordo com os indicadores a categorizar,
estes encontram-se classificados entre um e quatro. Apds varios ensaios com a
mesma, foi decidido englobar a classificacdo dois e trés na mesma categoria. Esta
decisdo estd baseada na RSL e experiéncia profissional, onde a grande maioria dos
acessos encontra-se nestas categorias, e tendo em conta as respostas dadas pelos
enfermeiros podemos verificar que estas duas classificagdes foram as mais usadas.
Portanto existird trés niveis de classificacdo do acesso: Facil, Moderado e Dificil.

Assim sendo, a escala foi dividida tendo em conta estes valores, e como tal
existem cinco indicadores em que a classificagdo os categoriza com a pontuagao
minima “1”, treze indicadores com a pontuacdo de “2” e “3”; e quatro indicadores com
a pontuacdo maxima, de “4”.

Assim:

Pontuag¢do minima (Pm); Pontuacdo maxima (PM); Diferenca (A)

A=PM —Pm=44-7=37

Determinou-se os niveis através de uma formula matematica direta de maneira
a incorrer no menor ndimero de erros possivel. Assim,

N = n? de indicadores X =n? total de indicadores

N><A
X

Os valores obtidos serdo arredondados a unidade pois a escala é construida

usando apenas numeros inteiros, e as classes serdo divididas de acordo com os valores
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dados, usando intervalos aproximados em relagdo as percentagens obtidas. Iniciar-se-

do esses mesmos intervalos em 7, valor minimo que a escala pode ter.

2.8.2.1. NiveL 1 — ACESSOS CLASSIFICADOS cOMO FACEIS

5
>3 Xx37=84 ~8 , 7+8 =15, assim,o intervalo sera [7 — 15]

Todos os acessos que obtenham uma pontuacdo entre 7 e 15 inclusive, serdo

classificados no nivel 1 da escala — faceis.

2.8.2.2. NiVEL 2 — ACESSOS CLASSIFICADOS COMO MODERADOS

13
>5 x37 =218 ~22 , 15+ 22 =37, assim,o intervalo serd [16 — 37]

Todos os acessos que obtenham uma pontuacgao entre 16 e 37 inclusive, serao

classificados no nivel 2 da escala - moderados.

2.8.2.3. NiVEL 3 — ACESSOS CLASSIFICADOS COMO DIFiCEIS

4
27 Xx37=67 ~7 , 37+ 7 = 44, assim,o intervalo sera [38 — 44]

Todos os acessos que obtenham uma pontuacdo entre 38 e 44 inclusive, serdao

classificados no nivel 3 da escala — dificeis.

2.8.3. INSTRUMENTO DE AVALIAGAO DOS AVI COM RECURSO A ESCALA DE RITA

O nome dado a escala deve-se a investigadora que a formulou. Este
instrumento encontra-se no anexo XVII.

A forma de preencher este instrumento torna-se simples e a sua interpretacao
igualmente facil. Assim sendo, o enfermeiro tem que observar o acesso que tem em
maos e verificar quais os indicadores presentes no acesso que se enquadram na escala,
somando todos os valores obtidos no final. Sendo que existem indicadores que se
excluem um ao outro (ex. FAV ou EAV) na coluna pontuacdo apenas existe uma
hipdétese. A divisdo entre facil, moderado ou dificil é entdo feita de acordo com a
pontuacdo obtida. Contudo, pela RSL e pela prépria ponderacao atribuida, conclui-se

que existem indicadores que se estiverem presentes dificultam bastante a canulagdo,
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tendo ponderacdo maxima “4”. Assim sendo, a presenca destes indicadores na
classificacdo implica que o acesso seja classificado como dificil, independentemente da
pontuacdo final obtida. Isto salvaguarda casos em que um acesso seja pontuado com
15 pontos, facil, mas que seja a presenca de um dos indicadores com classificacdo
maxima que lhe adiciona pontos, e tornando o acesso bastante mais dificil de canular

mas tendo a classificacao de facil.

2.8.4. APLICACAO DA ESCALA DE RITA

Uma das aplicacdes possiveis para esta escala é a distribuicdo dos doentes
presentes numa sala de hemodidlise pelos enfermeiros que se encontram a exercer
fungGes na clinica nesse turno. Durante um turno de didlise podemos ter entre 3 a 6
enfermeiros, cada um no seu estadio de desenvolvimento profissional. Torna-se desta
forma necessdrio a definicdo de enfermeiro iniciado avancado, enfermeiro
competente e proficiente, e enfermeiro perito.

Os cuidados em hemodialise sdo muito especializados e um enfermeiro com os
conhecimentos gerais ndo tem capacidade para lidar ainda com este tipo de doentes,
sendo que os primeiros 3 meses num servi¢o de didlise estd reservado ao tempo do
estagio. Assim sendo, a populagao de enfermeiros que canulam os acessos nas clinicas
nunca sera de iniciados mas comecerd com a classificacdo seguinte, a de iniciado
avancado. O enfermeiro iniciado avancado é aquele que se encontra hd menos de 2
anos na clinica. De acordo com Benner (2001, p.50) estes sdo “todos os enfermeiros
que integram um novo servico em que ndo conhecem os doentes, os objetivos e os
aspetos inerentes aos cuidados”.

O enfermeiro competente “trabalha no mesmo servico hd 2 ou 3 anos”. Sao
enfermeiros que se apercebem dos seus atos em termos objetivos, sendo capazes de
planear a sua conduta tendo em conta a situacdo real. A planificacdo consciente e
deliberada é o que carateriza este nivel de competéncia. O enfermeiro proficiente
“trabalha com a mesma populacdo de doentes ha 5 anos”, e apercebe-se das situacdes
de forma global e ndo em termos isolados. Alia todo o conhecimento que advém da
experiéncia aos conhecimentos cientificos e ajusta-os a situacao real. (Benner, p.53-57,

2001)
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Para a definicdo de enfermeiro perito ndo existe um limite temporal, contudo
ndo é dificil de reconhecer este tipo de enfermeiros porque, muitas vezes, dao
opinides clinicas ou gerem situacdes complexas de uma maneira notavel. TEm uma
enorme experiéncia, compreendem de maneira intuitiva cada situacdo e apreendem
diretamente o problema sem se perderem num leque de solu¢Ges e diagndsticos. O
reconhecimento dos colegas e dos doentes é visivel, a sua intervencao faz a diferenca.

Assim, apds este conjunto de definicdes, podemos verificar a distribuicdo dos
acessos vasculares, de acordo com a sua dificuldade, pelos diversos tipos de

enfermeiros presentes numa sala de HD, de acordo com a tabela 15.

Figura 15 — Niveis de dificuldade e a sua distribui¢cdo pelos enfermeiros

Pontuac¢do: 7 a 15 / Pontuagao: 16 a 37 S

Nivel 1: Facil Nivel 2: Intermédio Nivel 3: Dificil
Atribuido a Atribuido a enfermeiros atribuido a enfermeiros
enfermeiros iniciados competentes e peritos

avangados proficientes

Para existir o menor nivel de erros possivel na distribuicdo dos doentes,
salvaguarda-se que, independentemente da pontuacdo de um AV, se esse mesmo
acesso tiver um indicador com classificacdo 4, tera que ser atribuido ao enfermeiro
perito que esteja presente. Por exemplo, um EAV, comprido, com pulso e frémito
faceis de palpar, maturo, com técnica em area, no antebraco terd a pontuacdo de 7,
contudo o mesmo acesso com o acrescento de 1 ou mais tentativas falhadas, somando
mais 4 pontos a pontuacgao final, 11, sera ainda classificado como facil. Desta forma
poderiam existir acessos classificados como faceis sem o serem, atribuidos a
enfermeiros iniciados avancados erradamente. Portanto a presenca de qualquer
indicador com classificacdo 4 torna obrigatoria a atribuicdo desse mesmo acesso a um
enfermeiro perito. Esta forma de divisdo, que torna o nivel intermédio maior, vai de
encontro ao experienciado nas clinicas de hemodidlise, onde a grande maioria dos
acessos se encontra nesta categoria.

N3o podemos esquecer que esta distribuicdo serd sempre um guia e que a

decisdo final pertencerd sempre aos enfermeiros presentes, pois além de os acessos
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poderem apresentar carateristicas novas (indicadores que ndo apresentavam na
primeira avaliacdo, numa avaliacdo posterior as canulacOes ja apresentam, como por
exemplo um hematoma) a capacidade de canular é subjetiva e Unica, e como tal
existirdo acessos considerados intermédios que um iniciado poderd conseguir canular
assim como acessos dificeis que um competente terd capacidades para canular com
sucesso. Assim, como ultima instancia devera operar o bom senso, baseado sempre
no doente e no que sera melhor para a manutencdo do acesso vascular interno do

mesmo.
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3. CONCLUSOES

E com a pratica do cuidar em enfermagem que as necessidades de atualizagdo e
aperfeicoamento se manifestam, sendo resultado da reflexao, dos confrontos de ideias
e do desenvolvimento das ciéncias e da tecnologia. Dai a relevancia da necessidade de
uma formacdo continua. A formag¢do produz uma abertura e disponibilidade em
aprender, em obter conhecimentos e adquirir determinadas capacidades, que se
transformardao em competéncias.

Esta preocupacdo foi uma constante, pois ndo basta fazer, é necessario
demonstrar uma pratica reflexiva e critica refletindo um saber, saber estar e ser. O
contato com a pratica permitiu a construcdo e mobilizacdo de competéncia ja
adquiridas ao longo do exercicio profissional para dar assisténcia de enfermagem
avancada ao doente IRCT como Enfermeira Especialista em Médico Cirurgica —
Vertente Nefroldgica.

O estdagio proporcionou a obtencdo e o desenvolvimento de competéncias em
diferentes 4dreas, designadamente: comunicacdo, conhecimento, prestacdo de
cuidados, gestdo, formacdo/investigacdo e supervisdo. Permitiu, ainda, tomar
conhecimento das diferentes realidades e das dificuldades sentidas pelos profissionais
de enfermagem, bem como uma partilha de conhecimentos, de experiéncias e de
reflexdo sobre diversos aspetos designadamente: a atuacdo dos diferentes
profissionais, aspetos positivos/negativos de cada experiéncia vivenciada, a condic¢do
social do doente, a posicdo adotada pela familia e diferentes aspetos éticos,
socioecondmicos e culturais. Também esta reflexdo contribuiu para o desenvolvimento
de competéncias que irdo, certamente, proporcionar melhorias no desempenho a
todos os niveis, em especial na area de Especializacdo em Enfermagem Médico-
Cirargica. Representa, assim, o culminar de um longo trajeto de aprendizagem e
enriguecimento profissional e pessoal que, face as competéncias adquiridas e apesar
das dificuldades sentidas, muito contribuiu para melhorar o desempenho profissional.

As dificuldades sentidas resultaram da dificuldade de conciliar aulas, estagio e
atividade profissional. Estas dificuldades foram sendo colmatadas com a ajuda dos

enfermeiros orientadores, bem como com os elementos das diferentes equipas, que

DIFICULDADE DE CANULACAO: CLASSIFICAGAO EM ESCALA

71




em muito contribuiram com as suas experiéncias enriquecedoras. Estas dificuldades
fizeram parte fulcral de um processo de aprendizagem e crescimento profissional e
pessoal.

O trabalho de investigacdo realizado permitiu consolidar conhecimentos
existentes e a aprendizagem de novos saberes, em especial aos acessos vasculares
internos, e a forma de abordar os mesmos. Durante a elaboracdo do mesmo obteve-se
as respostas a questdo de investigacdo elaborada sobre quais os indicadores que
dificultam (ser uma FAV, ter um trajeto curto, tortuoso e profundo, a presenca de
complicagdes como os sinais inflamatorios, estenoses e hematomas, ser um acesso
imaturo, a utilizacdo da técnica de escada ou “buttonhole”, a localizacdo perna e
braco, tentativas anteriores falhadas de canulagdo e um doente agitado), assim como
os indicadores facilitadores (ser um EAV, ter o tempo de maturacdo devido, ter um
trajeto comprido, pulso e frémitos faceis de palpar, utilizacdo da técnica por area, e
localizacdo anatémica antebrago). Para a obtengao desta resposta foram elaborados
uma série de passos, tais como RSL, entrevista a peritos e questiondrio final, que
permitiram a aquisicdo de inumeras competéncias assim como uma elevada
capacidade de organizacdo de tempo, recursos (humanos e materiais) e gestdo de
problemas e questdes que foram emergindo. Nesta fase, a participacdo ativa e
incansavel do orientador de estagio foi crucial para o desenvolvimento de novas
capacidades e adaptacdo a situacdes diferentes que foram aparecendo.

A construcdo final da escala baseou-se nas respostas do questiondrio aplicado
aos enfermeiros que prestam servigos na Nephrocare Portugal da regido centro, com
uma consisténcia interna de 0,91 de Alpha de Cronbach, utilizando as ponderacdes
usadas pelos mesmos para cada indicador para a escala.

A escala no entanto nao foi testada nem usada, sendo esta a principal limitacao
do estudo, ficando assim a necessidade de futuramente aprofundar esta questdo. Seria
assim entdo importante realizar um estudo que abrangesse ndo sé os enfermeiros da
regido centro mas se possivel a todos os enfermeiros da Nephrocare Portugal. Fica
também em aberto quais os erros da escala construida e quais as dificuldades sentidas

na sua aplicacao.
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Canulacao

Canulacao; Introdugdol del duasi agulhas! no
vasoldol acessol\venosol comi ol objectivol de
obter’ o fluxo' sanguineo’adequadol para
atravessar o dialisador:

e —

Cateterismo/ Canulagdo:
- Insercdo de um dispositivo tubular num ducto, vaso sanguineo, cavidade de
| um 6rgao ou cavidade corporal pela injeccdo ou retirada de fluidos para fins
j diagnosticos ou terapéuticos.

Brunner & Suddarth, 2000:

~Introdugdo de duas agulhas no vaso do acesso venoso para obter o fluxo
! sanguineo adequado para atravessar o dialisador.

-

Area
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- Deterioragdo rpida do acesso vascular.

—al Rope Ladder
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- Facilidade de canulagdo.

- Diminuigcdo da dor.

- Menor risco de hematomas e aneurismas.
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- Répida hemostase. - 5 Ny o b
- Técnica mais frequentemente utilizada pelos profissionais.

- Prolonga a durag&o da FAV. A X & % g
- Maior disponibilidade de comprimento de vaso canuldvel

Pontos Fracos:
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Pontos fracos:
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- Técnica dependente do mesmo profissional. , - Técnica maisdolorosa

- Necessidade de agulhas com um bisel rombo. ~Maior risco de hematoma.
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Rope Ladder

Consiste em utilizar toda a extensdo do vaso disponivel, mediante a rotagdo progressiva
dos pontos de canulagdo. A canulacdo arterial deve ser afastada da anastomose pelo
menos 6 cm, mantendo as agulhas afastadas entre si pelo menos 3 cm.

Rope Ladder

- Técnica mais frequentemente utilizada por profissionais.
- Maior disponibilidade de comprimento de vaso canulavel. -

| Pontos Fortes:

- Técnica mais frequentemente utilizada pelos profissionais.
- Maior disponibilidade de comprimento de vaso canuldvel

- Técnica dificil de aplicar em FAVs recentes.
- Necessidade de seccdes rectas de pelo menos 3 cm para cada
gru PO de Canu|agées_ - Necessidade de ectas de pelo menos 3 cm para

cada grupo de canulag@es.

- Técnica mais dolorosa. | |t fres:
- Maior risco de hematoma.

- Maior risco de hematoma. -

b Pontos fracos:

- Técnica dificil em FAVs recentes.

-
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—— -
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Buttonhole ’ —— )
Maior risco de formag&o de aneurismas.

- Tempo de hemostase prolongada.

| - Deterioracdo rapida do acesso vascular.

L AT -

Pontos Fortes:

- Facilidade de canulac&o.

- Diminuigcdo da dor.

- Menor risco de hematomas e aneurismas.

o \| Pontos Fortes:

- Rapida hemostase. — . A o . .
- Técnica mais frequentemente utilizada pelos profissionais.

Prolonga a duracéo da FAV. 5 o 3 )
- Maior disponibilidade de comprimento de vaso canuldvel

ontos Fracos:
- Maior risco de infecgdo associado a remogéo Pontos fracos:
do tecido cicatricial. - Técnica dificil em FAVs recentes.

1[)IfICLJ|Eia(1€ de manutencgo do mesmo - Necessidade de secgSes rectas de pelo menos 3 cm para
angulo de canulagdo. - cada grupo de canulag8es.

- Técnica dependente do mesmo profissional. - Técnica mais dolorosa

- Necessidade de agulhas com um bisel rombo. e s e
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As canulagdes sao efectuadas numa area muito restrita do acesso vascular (2 a 3
cm), ndao obedecendo a nenhum critério que ndo seja a possibilidade de sucesso
e obtencdo de débito suficiente.

Pontos Fortes:
- Menos dolorosa.
- Canulagdo de acessos com trajectos curtos.

Pontos Fracos:

- Maior risco de formacdo de aneurismas.

- Mais complicagdes.

- Tempo de hemostase mais prolongado.

- Deterioracdo rapida do acesso vascular / encurta a vida do acesso.
- Técnica que apenas tem indicagdo para FAVs.

7.

IECNICASIDE.CANULAGAO DO ACESSO VASCULAR

_Amg h
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—m— -
Pontcs Fracos:

- Maior risco de formago de aneurismas.
‘l G emMatase prolonEata
- Deterioragdo la do acesso vascular.

Rope Ladder

Buttonhole

- Facilidade de canulag&o.

- Diminui¢do da dor.

e
- Menor risco de hematomas e aneurismas. B
- Rapida hemostase. " M Ny . .
B e tlira csio da FAV. - Técnica mais frequentemente utilizada pelos profissionais.
- — - Maior disponibilidade de comprimento de vaso canuldvel \
Pontos Fracos: -
- Maior risco de infecgdo associado a remogéo Pontos fracos: g

do tecido cicatricial. - Técnica dificil em FAVs recentes.

1DIfI(LJ|Eia(1€ de manutencgo do mesmo - Necessidade de secgSes rectas de pelo menos 3 cm para
angulo de canulacdo. cada grupo de canulag8es.

- Técnica dependente do mesmo profissional. - Técnica maisdolorosa

- Necessidade de agulhas com um bisel rombo. ot Al

-
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BUTTONHOLE

As canulacdes sdo efectuadas sempre exactamente no mesmo orificio, com a mesma
inclinagdo, de modo a agulha seguir o mesmo trajecto deixado na canulacdo anterior.
Através do processo de cicatrizagdo desenvolve-se um tldnel subcutdneo para a FAV
permitindo o uso de uma agulha de bisel rombo.

|=<

Pontos Fortes: Buttonhole

- Facilidade de canulacdo.

- Diminuicdo da dor.

- Menor risco de hematomas e aneurismas.

- Rapida hemostase. e

dor.

- Prolonga a vida da FAV. - ETereToR e S Eno e,

Pontos Fracos:

- Maior risco de infecdo, associado a remocao do tecido cicatricial (“crosta™).
- Dificuldade de manutengdo do mesmo angulo de canulacdo.

- Técnica dependente do mesmo profissional.

- Necessidade de agulhas com bisel rombo.

Buttonhole

Técnica considerada de
eleicdo pelos Enf.es
especialistas
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... N0 entanto

Ball, L. 2005

As vantagens da técnica
(menos dor, infiltracdes €
tentativas falhadas) tornam
esta técnica a mais
adequada.

Ball, L. 2010

ter em conta, as elevadas taxas
de infeccdo, por um menoré
cuidado no momento daé
desinfeccdo

uma check-list que ao ser verificada assegure o cumprimento
tornando-a assim eficaz.

BAT - Buttonhole Assessment Tool:

de todos os passos da técnica,

Birchenough, Moore, Stevens & Stewart, 2010|

Mais dispendioso e de dificil aplicagdo... agulhas rombas,

gestdo personalizada dos

recursos humanos, maior supervisdo da aplicagdo da técnica...

z . g R P
H& um aspecto desta técnica a

Qual é a
melhor
OpGan??
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Qual € a melhor opgao??

Area Area

w . . =
Mais facil de aplicar, Mals complicacgoes,
Escada Escada
Menos complicagées, ﬁ

Buttonhole Buttonhole

~
Recomendada por Especialistas, /\/\ais dificil de aplicar,

Adaptar a técnica ao acesso vascular




Comentarios...

7

—

Obrigada pela atencao!

s S

/8
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Nao me interessa que dia € hoje...
4h sdo 4h!




ANEXO Il — POSTER DAS VARIAS TECNICAS DE CANULAGAO
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ANEXO IIl — ESTRATEGIA USADA NA REVISAO SISTEMATICA DA

LITERATURA




Estratégia usada na RSL

’

Arteriovenous Fistula + Cannulation + Hemodialysis Arteriovenous fistula + Nurse*
Jos ) ) 77 s
\ 1 152 Artigos 159 Artigos IS2 ‘I
ARPE. — p;
- N
PR ~
/ \ .
| S3 | 44 Artigos
\ I
N - e
77T <
4 Artigos
[oss g
~ Vs

S1: Pesquisa combinada com o pronome “and” das palavras-chaves Arteriovenous
Fistula, Cannulation e Hemodialysis.

S2: Pesquisa combinada com o pronome “and” das palavras-chaves Arteriovenous
Fistula e Nurse.

$3: Pesquisa S1 refinada por andlise de especialistas, texto completo e dentro dos
limites temporais especificados.

S4: Pesquisa S2 refinada por analise de especialistas, texto completo e dentro dos
limites temporais especificados.

S5: Pesquisa S3 submetida a leitura e aplicados os critérios de inclusdo/exclusdo.

$6: Pesquisa S4 submetida a leitura e aplicados os critérios de inclusdo/excluséo.

S7: Resultado final.



ANEXO IV — GUIAO DAS ENTREVISTAS AOS PERITOS




Entrevista aos Enfermeiros — 12 Fase

Rita Precatado Matos Ferreira

Esta entrevista encontra-se no ambito do Curso de Mestrado de Médico-
cirdrgica: Vertente Nefroldgica, na elaboracao do relatdrio de estdgio que tem como

guestdo de investigacao:

"Quais os indicadores presentes num acesso vascular interno de um
doente IRCT, em programa de HD, que dificultam a sua canulagdo, e de que

forma podem ser valorizados através de um escala numérica?”

Os dados desta entrevista sdo andnimos e confidencias e apenas serdo

usados como objecto de estudo.
Gostaria que respondesse a todas as perguntas com sinceridade, pois é a sua
opinido que me interessa conhecer, a qual deve reflectir a sua experiéncia

profissional.

Obrigada pela colaboracao.




Entrevista aos Enfermeiros — 12 Fase

Esta entrevista tem como objetivo quantificar a dificuldade de canulagdo de um
acesso vascular, através de indicadores presentes nestes mesmos acessos. Assim sendo, ao

responder a estas perguntas, pecgo-lhe para se focar unicamente nestas carateristicas.

1 — Que carateristicas tem que ter um acesso vascular interno para o considerar de

facil canulagdo?

2 — Nesse mesmo acesso que fatores considera que podem dificultar a canulagdo?

3 — 0 que é para si um acesso vascular de dificil canulagdo?




ANEXO V - IMPROVING ARTERIOVENOUS FISTULA

CANNULATION SKILLS - BALL, L. K., 2005




Improving Arteriovenous Fistula
Cannulation Skills

Lynda K. Ball

he National Vascular Access

Improvement Initiative, Fistula

First, sponsored by the Centers

for Medicare & Medicaid Ser-
vices (CMS), has contributed to an
increased number of arteriovenous
fistulae (AVF) in the prevalent hemo-
dialysis population throughout the
country from 32% in December 2002
to 37.4% in December 2004. The indi-
vidual ESRD Network increases can
be seen in Figure 1.

As different as individuals are on
the outside, it should not be a surprise
that individuals are also different on
the inside. If we could see within the
body, we would see blood vessels of
varying sizes — some straight as
arrows, some tortuous, and still others
undulating up and down. Because of
this variation, cannulation of AVFs is
technically more challenging than
cannulation of AV grafts (Allon &

Lynda K. Ball, BS, BSN, RN, CNN, is the
Quality Improvement Coordinator, Northwest
Renal Network, Seattle, WA, and instructor, Clover
Park Technical College Hemodialysis Technician
Program, Tacoma, WA. She is the ANNA Western
Region Vice President, and a member of the Greater
Puget Sound Chapter.

Disclaimer: The analyses upon which this publica-
tion is based were performed under Contract
Number 500-03-NW16 entitled End Stage Renal
Disease Networks Organization for the States of
Alaska, Idaho, Montana, Oregon and Washington,
sponsored by the Centers for Medicare & Medicaid
Services, Department of Health and Human
Services. The content of this publication does not
necessarily reflect the views or policies of the
Department of Health and Human Services, nor
does mention of trade names, commercial products,
or organizations imply endorsement by the U.S.
Government. The author assumes full responsibility
Jor the accuracy and completeness of the ideas pre-
sented. This article is a direct result of the Health
Care Quality Improvement Program initiated by the
Centers for Medicare & Medicaid Services, which
has encouraged identification of quality improve-
ment projects derived from analysis of patterns of
care, and therefore required no special funding on
the part of this contractor. Ideas and contributions
to the author concerning experience in engaging
with issues presented are welcomed.

Continuing
Education

Cannulation of arteriovenous fistulae is technically more challenging than cannulation of
arteriovenous grafts. With the advent of the National Vascular Improvement Initiative,
Fistula First, the United States has seen an increase in the number of arteriovenous fistulae.
The problem we now face is how to refocus and reeducate nurses to the intricacies of arteri-
ovenous fistula cannulation. Through evidenced-based practice and current best-demonstrat-
ed practices, this article will provide the tools needed to improve arteriovenous fistulae can-

nulation skills.

Goal

Cite evidence-based, best demonstrated practices to utilize in improving individ-

ual cannulation technique.

Objectives

1. Describe the assessment process of auscultation, palpations, and inspection

for an AV fistula.

2. List five clinical indicators that would indicate a stenosis.
3. Explain the differences between the rope ladder and buttonhole techniques.

Robbin, 2002). We also have to take
into consideration the co-morbidities
of each individual patient, such as car-
diac disease, diabetes, and peripheral
vascular disease, because these can
affect blood flow through the access,
fistula development, and the quality
of vessels available for access cre-
ation. More challenging accesses
require an increased level of expertise
of patient care staff for successful can-
nulation. Some dialysis facilities are
experiencing a high turnover of
trained individuals which may nega-
tively impact the level of cannulation
skills available (Hemphill & Allon,
2003). The assessment process, can-
nulation problems, and different can-
nulation techniques will be discussed
in an effort to assist patient care staff,
old and new, to identify areas of
improvement in their cannulation
practices.

Assessment

Nurses can think of themselves as
detectives, looking for clues of prob-
lems that could negatively impact the
patients’ vascular accesses. Different
problems have different sets of clues.
Recognizing these clues helps pro-
vide successful dialysis treatments.

Assessment of vascular access
involves inspection, palpation, and
auscultation. It is necessary that vas-
cular accesses be evaluated prior to
every cannulation using these three
aspects of nursing care.

Inspection

Initially, a cursory inspection
should include comparing one arm to
the other looking for ecchymosis, dis-
coloration, breaks in the skin, and
erythema. Closely inspect the arm
containing the access, looking for

This offering for 1.5 contact hours is being provided by the American Nephrology Nurses’
Association (ANNA). ANNA is accredited as a provider of continuing nursing education by the American
Nurses Credentialing Center's Commission on Accreditation. ANNA is a Provider approved by the
California Board of Registered Nursing, provider number CEP 00910.

The Nephrology Nursing Certification Commission (NNCC) requires 60 contact hours for each
recertification period for all nephrology nurses. Forty-five of these 60 hours must be specific to nephrology
nursing practice. This CE article may be applied to the 45 required contact hours in nephrology nursing.
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Figure 1
Fistula First Outcomes Dashboard
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aneurysm or hematoma formations,
curves, flat spots, prior cannulation
sites, hand or arm swelling, discol-
oration of nail beds, and the presence

of accessory veins (American
Nephrology Nurses’ Association,
2005).

Palpation

Palpation is the next assessment
process. Palpation enables one to
determine the patency of the fistula
by assessing the thrill. A thrill is the
sensation that is felt over the anasto-
mosis — where the vein and artery
have been surgically joined together.
The vibration or purring that is felt is
turbulence of the blood flow that is
created by the high pressure arterial
system merging with the low pressure
venous system. According to Dr.
Gerald Beathard (2000), an interven-
tional nephrologist who writes exten-
sively on vascular access assessment,
the thrill is usually only felt at the
anastomosis and, if it is felt in any
other area of the access, it could be an
indication of a venous stenosis. Some
individuals with very strong blood
flow will have a thrill the entire length
of their accesses, so it will be impor-
tant to make sure the thrill is continu-

ous, indicating that no interruption of
flow is occurring. If there is no thrill
present, no needles should be placed
until further evaluation with a stetho-
scope is completed and the physician
is notified.

Another reason to palpate the
access is for evaluation of needle
placement. Tourniquets should always
be used on fistulae, both old and new,
to help visualize potential cannula-
tion sites, to get a better feel of the
access in order to determine the
depth and proper angle of insertion,
and to stabilize the vein to keep it
from rolling during cannulation.

Palpate the entire length of the
access, checking for constant vein
diameter, flat spots, and aneurysms.
Palpation should also be used to
check skin temperature. Warm skin
can be indicative of infection, which
is usually accompanied by increased
temperature, redness, and drainage
or site tenderness. Cold skin could
indicate a decreased blood supply to
the extremity, and, if present, the
radial pulse should be checked for
decreased circulation and the nail
beds examined for discoloration and
capillary refill of greater than 3 sec-
onds. Always compare the access

arm temperature to the temperature
of the contralateral extremity.

Auscultation

Auscultation is the third evaluation
process that should be used for a vas-
cular access assessment prior to every
treatment. There must always be base-
line information before beginning any
procedure. Listening for the sound and
character of blood flow through a fis-
tula is vital - remembering that the
access is the patient’s lifeline and it
must remain patent. Listen for the
bruit — the whooshing sound created
by the turbulence at the anastomosis.
The sounds should be continuous, one
sound blending into the next.

Steal Syndrome

Steal syndrome is one reason for
decreased blood supply to the hand.
Steal syndrome causes hypoxia and
lack of oxygen to the tissues, resulting
in pain that can range anywhere from
mild to severe. The majority of cases
of steal syndrome will resolve them-
selves over several weeks as a result of
collateral circulation development,
but approximately 5% of patients
with AVFs will need immediate inter-
vention due to severe symptoms
(Henriksson, 2004). Patients with dia-
betes with existing neuropathy and
patients with preexisting vascular dis-
ease have the greatest risk for devel-
oping the most severe case of steal
syndrome, Ischemic Monomelic
Neuropathy (IMN), which is charac-
terized by severe pain, sensory and
functional loss, and weakness in the
distal extremity (Schanzer & Eisenberg,
2004).

In steal syndrome, the extremity
will be cold, capillary refill will
decrease, and the radial artery will
not be palpable. If not treated, ulcer
formation will occur with the possibil-
ity of amputation. Nurses can per-
form the Allen Test to check for arter-
ial circulation of the hand (see Figure
2). This is done by compressing both
the radial and ulnar arteries simulta-
neously while having the patient open
and close the hand, allowing the
blood to drain via the venous system

NEPHROLOGY NURSING JOURNAL = November-December 2005 ™ Vol. 32, No. 6



Figure 2
The Allen Test

— causing the hand to blanch. Have
the patient open the hand, palm up,
and release one of the arteries, evalu-
ating how fast refill occurs to the
hand. Repeat the procedure again,
this time releasing the other artery
while timing the refill. Refilling of less
than 3 seconds is considered a nega-
tive test and indicates there is ade-
quate blood flow in the palmer arch
(Beathard, 2003). A very slow refill
should alert the multidisciplinary
team to develop a plan for access
placement, if one is not already in
place, or a revision of the current
access, particularly if symptoms are
present. Typically, grafts and upper
arm fistulae are responsible for most
of the cases of steal syndrome.

Stenosis

The major vascular access prob-
lem impacting our practice is venous
stenosis. Stenosis formation decreases
adequacy of dialysis from recircula-
tion, can cause vessel wall damage,
can prevent an access from maturing
and can lead to clotting of the fistula.
It is important to look for clues of
venous stenosis. Edema is an indica-

tion that there may be a problem with
the drainage system of the extremity,
but it could also be caused by a cen-
tral venous stenosis. Collateral circu-
lation can form in the area near the
central venous stenosis, with blue or
purple veins becoming visible in the
upper arm and chest wall. When a
stenosis is present, the continuous
sound of the bruit will change to a
choppy, distinctly separate sound. At
the site of the stenosis, the bruit may
be higher pitched because of the nar-
rowing or it may be louder than it is
at the anastomosis. The pulse, which
is usually soft, will change its charac-
ter and become a harsher, water ham-
mer sound (Beathard, 2003).

Recirculation studies are warrant-
ed if some or all of the following clues
are present: a decrease in adequacy
from month to month, decreased
blood pump speeds, increasing
venous pressures, difficulty thread-
ing needles or having blood squirt
out around needles during cannula-
tion, and/or increased bleeding
times postdialysis.

The process of what is occurring
during recirculation can be illustrat-
ed by comparing blood vessels to a

NEPHROLOGY NURSING JOURNAL ® November-December 2005 Vol. 32, No. 6

highway. Visualize a four-lane high-
way with an accident that closes two
lanes so that the traffic will have to
merge into the open two lanes. Not
only does this slow the traffic down,
but also causes the traffic to back up.
The same scenario applies to a vein
that has a stenosis present. The
blood will be slowed down on the
sides where the stenosis is present
and will have to merge with the
faster moving blood, which will
cause turbulence as well as a back up
of blood into the fistula. Because the
blood pump is returning blood
through the venous needle at a con-
stant speed, the “backed-up” blood
gets pulled into the arterial needle
and into the extracorporeal circuit
where re-cleaning or recirculation
occurs. Furthermore, this back up of
blood creates increased pressure
within the fistula, which will make it
harder for the blood in the extracor-
poreal circuit to get back into the
blood vessel, thereby increasing the
venous pressure in the extracorpore-
al circuit. As the machine pressure
increases, it may be necessary to
decrease the blood pump speed to
prevent hemolysis and/or vessel wall
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damage. This increased pressure can
also make needle insertion more dif-
ficult, causing blood to squirt out
around the needle during cannula-
tion. Also, upon removing the nee-
dles postdialysis, the time to clot for-
mation starts to increase due to this
increased pressure within the fistula.
Clotting of the extracorporeal circuit
can occur, especially if the blood is
just sitting in the access. It cannot be
assumed that just because the system
clots off that it is an anticoagulation
issue; rather, look for the many clues
that have just been discussed as indi-
cators of stenosis. A noninvasive way
to check a patient’s fistula is to have
the patient hold the arm down while
pumping the hand to allow the fistu-
la to engorge, and then have the
patient raise the arm straight up in
the air while keeping the fist
clenched. If there is no stenosis pre-
sent, the fistula should flatten out and
drain. If there is a stenosis present,
not only will the fistula not drain
completely, it will remain engorged
and firm when palpated, instead of
soft and easily compressible.

Preparing the Access for
Cannulation

Now that the assessment is com-
plete, it is necessary to prepare the
cannulation sites and insert the nee-
dles. Preparation of the needle sites is
probably the most important aspect
of cannulation. The Centers for
Disease Control and Prevention
(CDC) states that, in patients on
dialysis, infection is the second lead-
ing cause of death (15%) with vascular
access infection being the number
one cause. Staphylococcus aureus (staph)
is the leading culprit (CDC, 2001).
Patients on dialysis also have more
staph on the skin and in the nares than
the general population (Kaplowitz,
Comstock, Landwehr, Dalton &
Mayhall, 1988), making it all the
more important for patients on dialy-
sis to wash the arm with the access
prior to coming to the chair. Staph on
staff and patient skin is normal flora,
but when it enters the patient’s sterile
blood stream, it can cause sepsis.

There is often a lot of patient resis-
tance to arm washing prior to dialysis,
but there are many facilities where
this is an expectation and has become
standard procedure. To minimize the
possibility of infections, facilities
should have a policy and procedure
for patient access washing. Once the
patient has washed the arm with the
access, staff members need to use the
facility-approved antimicrobial prep.
The proper cleansing technique is a
circular, rubbing motion - not the old
back and forth “paint brush tech-
nique.” There are now clinical prac-
tice guidelines available to us that
have been proven over time to be
best-demonstrated practices. K/DOQI
Guideline 14 states that a circular, rub-
bing motion should be used when
prepping the access site (National
Kidney Foundation, 2000).

Anesthetics for Needle Insertion

There are several different anes-
thetics available for needle insertions
— intradermal lidocaine, Ethyl Chloride®
spray, and topical anesthetic creams.

Intradermal lidocaine is a vaso-
constrictor, so it will cause the vein
to become smaller and sometimes
make it a little deeper. Intradermal
lidocaine causes a bee sting-type
burning sensation that can be mini-
mized by injecting the lidocaine
more slowly. There are no studies
citing scarring from lidocaine use,
however, certain ethnic groups form
keloid scars that can make cannula-
tion through them very difficult.

Ethyl Chloride® spray freezes the
surface tissue causing temporary
numbing. Because Ethyl Chloride®
is not sterile, it must be applied prior
to the antimicrobial prep, not after. If
the patient’s access is deep, this may
not be the most effective product to
use.

The use of topical anesthetics in
the United States is increasing and
that means all patient care staff must
know about proper application and
side effects, even though patients will
be applying the medication before
coming to the unit. The package
insert or the Physician’s Desk

Reference (PDR) should be consult-
ed for contraindications and side
effects, and the patient should be
asked about any allergies or particu-
lar health issues. A study by Suriti
and Suraj (2002) indicates that depth
of anesthesia with topical anesthetics
depends on the contact time. In
order to reach a maximal depth of 3
mm, the topical anesthetic cream has
to remain on the skin for 60 minutes
and to reach a depth of 5 mm the
cream has to be on the skin for 120
minutes. Topical anesthetics contain
lidocaine or a combination of lido-
caine and prilocaine and need to be
applied by the patient at home. After
application, the patient should cover
the access with saran wrap to protect
clothing and ensure that the medica-
tion is not wiped off prematurely.

Cannulation

There is probably nothing more
anxiety provoking for patients on
hemodialysis than having very large
needles inserted into their accesses.
Staff members need to be cognizant
of the pain, whether psychological or
physical, that accompanies cannula-
tion. The three-point technique (Ball,
2003) is a method for inserting nee-
dles that provides for accuracy and
has little pain associated with it (see
Figure 3). First, the thumb and fore-
finger of the nonneedle hand are
placed on either side of the fistula to
eliminate rolling, preventing a side-
wall infiltrate, as well as serving as a
guide when threading the needle.
Threading the needle down the cen-
ter of the fistula will eliminate the
need for flipping, a hazardous prac-
tice due to the potential for infiltra-
tions, coring, and damage to the inti-
mal lining of the vessel wall. The
access should not be squeezed or
pinched as this will cause a tempo-
rary stenosis and increase pressure
within the fistula that could cause an
infiltrate. The third point of the
three-point technique uses either the
pinky or ring finger of the needle
hand, which is used to pull the skin
taut thus enabling the needles to
slide into the skin with less resis-
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Figure 3

Three-Point Technique

Figure 4

One Needle-Two Hole lllustration

L

tance. Additionally, by compressing
nerve endings when you are pulling
the skin taut, it is possible to inter-
rupt the “pain-to-brain” sensation for
approximately 20 seconds making
cannulation less painful (National
Institutes of Health, 1997).

Distraction is another good tech-
nique to use during cannulation.
Have another patient or staff person
engage the patient in conversation
while you insert the needles,
remembering to always let the
patient know when you are inserting
the needle so the patient doesn’t
flinch or pull the arm away. Patients
may also benefit from visualization,
various breathing techniques, or lis-
tening to music.

Needle removal is just as impor-
tant as needle insertion. When an
access is cannulated, there are two
holes that are created from each nee-
dle, one through the skin and anoth-
er through the blood vessel wall (see
Figure 4). It is important to remem-
ber that both holes must be com-
pressed when needles are removed
in order to ensure that bleeding stops
from both sites. If the site into the
blood vessel wall is not covered ade-
quately, there will be leakage of
blood into the tissues — causing bruis-
ing and hematoma formation - and
can put an access at risk for difficult

cannulation, limitation of cannula-
tion sites, and access failure due to
increased pressure or stenosis forma-
tion. Therefore, two fingers should
be used to hold each site — one cov-
ering each hole. Not using two fin-
gers per site may be one of the rea-
sons for breakthrough bleeding,
which usually occurs soon after the
patient leaves the chair.

Cannulation Site Techniques -
Rope Ladder and Buttonhole

The Rope Ladder Technique is the
predominant cannulation technique
used in the United States. It is usually
referred to as site rotation — every time
the patient comes in for dialysis, two
new sites are chosen for needle place-
ment. Cannulation rules for the Rope
Ladder Technique include keeping
the needles at least 1.5-2 inches apart,
1.5 inches from the anastomosis, and
avoiding the previous sites. There are
some fistulae where maintaining
these rules are all but impossible -
primarily due to the limited length
access, whether it is all the vein that is
available, or the vein becomes too
deep to cannulate.

There is another cannulation
technique called the Buttonhole
Technique, which has been in use in
Europe for over 25 years with much
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success. The buttonhole technique is
for native AV fistulae only and
requires inserting the needle into the
same site and at the same depth and
angle for each and every cannula-
tion, creating a tunnel or track that is
very similar to a pierced earring
hole. It is important that patients
understand the need to rotate sites —
to prevent “one-site-itis,” but this is a
misnomer that causes confusion with
patients as we try to educate them
about the buttonhole technique (see
Figure 5). There is fear that cannulat-
ing a constant site, which was the
original term for the buttonhole tech-
nique, will cause aneurysm forma-
tion. Aneurysm formation is a bal-
looning out of a weakened blood
vessel wall forming that all-to-famil-
iar gumdrop shape. This weakening
typically occurs in fistulae due to
repeated cannulations in the same
general area as opposed to one site
(Ball, 2004).

Kronung (1984) compared three
cannulation techniques - rope lad-
der, area puncture and buttonhole —
to identify their effects on Cimino fis-
tulae. Results of his studies indicated
that the area puncture technique was
the only technique that developed
aneurysms, so there is little reference
to this technique in today’s literature.
Several methods have been used to
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Figure 5

Repeated Cannulation in a General Area Vs. One Site
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show that no aneurysm formation
occurs with the buttonhole technique,
including ultrasound (Goovaerts,
2005), excision of a buttonhole fistu-
la segment from a deceased patient
(Toma, 2005), and contrast injection
(Kronung, 1984). Advantages of the
Buttonhole Technique include: fewer
infections, infiltrations, and missed
sticks; decreased hematoma forma-
tion; and less pain, eliminating the
need for anesthetic (Twardowski,
1979). The major disadvantage for
the use of the Buttonhole Technique
has to do with staffing patterns,
because buttonhole requires the
same cannulator until the track has
been formed. This will vary by
patient, but on average, facilities in
the Northwest are reporting track
formation has taken approximately 3
weeks for patients who do not have
diabetes and 4 weeks for patients
who do have diabetes (almost twice
as long as the European literature
indicates).

Conclusion

Whether you are new to dialysis
or a veteran of many years, there are
always areas of your practice that can
be improved upon. Just because
“that’s the way we’ve always done it,”
does not necessarily mean it is still rel-

evant to today’s practice or that it is
the best technique. Machines, dialyz-
ers, needles, and patients’ accesses
have greatly changed over the last
several decades, so we need to make
sure we are doing everything we can
to improve the quality of care deliv-
ered to our patients. Look at your
cannulation practice to see if there is
an opportunity to provide better care
to your patients. They will thank you
for it.
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Risk Equation Determining Unsuccessful Cannulation Events

and Failure to Maturation in Arteriovenous Fistulas
(REDUCE FTM 1)

Charmaine E. Lok,* Michael Allon," Louise Moist,# Matthew J. Oliver,¥ Hemal Shah,* and
Deborah Zimmerman!

*University Health Network-Toronto General Hospital and the University of Toronto, and SDepartment of Nephrology,
Sunnybrook Health Sciences Centre, Toronto, *Department of Nephrology, University of Western Ontario, London, and
INephrology, University of Ottawa, Ottawa, Ontario, Canada; and *Department of Nephrology, University of Alabama,
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Fistulas are the preferred permanent hemodialysis vascular access but a significant obstacle to increasing their prevalence is
the fistula’s high “failure to mature” (FTM) rate. This study aimed to (1) identify preoperative clinical characteristics that are
predictive of fistula FTM and (2) use these predictive factors to develop and validate a scoring system to stratify the patient’s
risk for FTM. From a derivation set of 422 patients who had a first fistula created, a prediction rule was created using
multivariate stepwise logistic regression. The model was internally validated using split-half cross-validation and bootstrap-
ping techniques. A simple scoring system was derived and externally validated on 445 different, prospective patients who
received a new fistula at five large North American dialysis centers. The clinical predictors that were associated with FTM
were aged =65 yr (odds ratio [OR] 2.23; 95% confidence interval [CI] 1.25 to 3.96), peripheral vascular disease (OR 2.97; 95%
CI 1.34 to 6.57), coronary artery disease (OR 2.83; 95% CI 1.60 to 5.00), and white race (OR 0.43; 95% CI 0.24 to 0.75). The resulting
scoring system, which was externally validated in 445 patients, had four risk categories for fistula FTM: low (24%), moderate
(34%), high (50%), and very high (69%; trend P < 0.0001). A preoperative, clinical prediction rule to determine fistulas that are
likely to fail maturation was created and rigorously validated. It was found to be simple and easily reproducible and applied
to predictive risk categories. These categories predicted risk of FTM to be 24, 34, 50, and 69% and are dependent on age,
coronary artery disease, peripheral vascular disease, and race. The clinical utility of these risk categories in increasing rates of
permanent accesses requires further clinical evaluation.

J Am Soc Nephrol 17: 3204-3212, 2006. doi: 10.1681/ASN.2006030190

The use of the proposed risk equation to detemrine the likelihood of AV
fistual failure in individual patients may permit more rational selection of
dialysis patients for anticoagulant therapy, a topic reviewed by Bennett in
this month’s issue of CJASN (pp. 1357-1359).

liable access to the blood circulation with minimal com-
plications. Of all hemodialysis (HD) access types, the
arteriovenous fistula (AVF) achieves this goal most success-
fully. If the AVF matures, then it has excellent long-term pa-
tency with low thrombosis and infection rates, few interven-
tions, and low cost (1-3). This information is well established
and recognized by nephrologists (4) and has been widely pub-
licized by the Medicare “Fistula First Program” initiative (5).
Despite this consensus, many North American dialysis centers
have been unable to achieve the recommended targets for AVF
use (6,7).
One obstacle to increasing fistula prevalence is the high
“failure to mature” (FTM) rate. Failure of fistula maturation,
also known as primary fistula failure, ranges from 9 to 70%

T he ideal vascular access would provide long-term, re-

(8-10). Patients with nonmaturing AVF require “temporary”
dialysis catheter placement and an aggressive interventional
strategy to develop fistula functionality. Despite such efforts, a
substantial proportion of marginal fistulas never mature ade-
quately to be used for dialysis. The clinical consequences of
immature fistulas include prolonged dependence on “bridging
catheters” with all of the attendant complications, patient in-
convenience, need for further attempts at permanent access
surgery, and risk for eventual patient refusal (8,11). Even in
programs that use routine preoperative vascular mapping to
guide the surgeon’s choice of access type and location, primary
failure still occurs in a subset of patients (12,13). In promoting
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fistula creation and use, it would be ideal to be able to predict
which patients would benefit from an AVF that would mature
successfully, without excessive intervention, and to tailor ac-
cess placement accordingly. Patients with very low likelihood
of fistula maturation despite salvage procedures might benefit
from having an AV graft placed instead.
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Few studies have specifically examined factors that are asso-
ciated with fistula FTM. More than a decade ago, Feldman et al.
(14) summarized the state of the literature regarding this prob-
lem: “Despite a large risk of primary fistula failure, little is
known about the specific surgical, comorbidity, or demo-
graphic factors predictive of primary fistula function.... A
great challenge before the dialysis community is the identifica-
tion of patients in whom an AVF is a viable vascular option so
that shorter-lived synthetic (PTFE) vascular access grafts can be
reserved for patients in whom an AVF is unlikely to mature
successfully.” Indeed, studies that evaluate fistula use and fail-
ure often do not differentiate between early surgical failure
(e.g., as a result of thrombosis or technical complications) and
failure to mature (15-18). A variety of patient demographics
(e.g., age, gender, cause of ESRD), access characteristics (e.g.,
site, vessel morphology), and practice patterns (e.g., timing of
referral and placement) have been associated with nonspecific
fistula use, adequacy, and failure. Specific studies relating to
fistula FTM have uncovered factors that are beyond the neph-
rologist’s control, such as intraoperative influences and surgical
technique (19).

Published studies that have evaluated predictors of a suc-
cessful fistula have varied in study end points and their defi-
nitions, study design and size, patient population, and clinical
factors considered. These discrepancies make it difficult for a
clinician to determine the relative importance of these potential
risk factors and to determine which clinical variables to apply
in assessing the likelihood of achieving a mature fistula in
patients who are referred for a permanent access. Preoperative
algorithms that are based on noninvasive and invasive radio-
logic procedures have been proposed (20-22), but their wide-
spread use may be limited by the expense and time require-
ment.

We aimed to develop a simple, inexpensive, clinically prac-
tical, and user-friendly scoring system to predict which AVF
are likely to fail to mature. The first study objective was to
identify clinical characteristics that are predictive of fistula
FTM. The second objective was to use these predictive factors to
develop and validate a risk equation determining unsuccessful
cannulation events and failure to maturation of arteriovenous
fistulas (REDUCE FTM I) that could be applied to patients to
stratify their risk for FTM.

Materials and Methods
Patients and Accesses

The University Health Network HD program currently treats ap-
proximately 350 HD patients per year and has incorporated a multi-
disciplinary approach to access management (23). Since January 1, 1995,
baseline demographic information has been collected into a computer-
ized database, including age, gender, race, cause of renal failure, and
comorbidities. Comorbidities were defined as follows: (1) Coronary
artery disease (CAD; documented coronary stenosis by angiography or
history of myocardial infarction or previous coronary revascularization
by angioplasty, stenting, or bypass surgery); (2) peripheral vascular
disease (PVD; history of lower extremity revascularization or digit or
extremity amputation or history of claudication and ischemic extremity
changes or gangrene); (3) cerebrovascular disease (a stroke or transient
ischemic attack documented by computed tomography scan, magnetic
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resonance imaging, or classical clinical signs and symptoms and con-
firmed by a neurologist or when the diagnosis had been noted in the
medical records at least twice by two different physicians); (4) heart
failure (classic signs and symptoms and either documentation by echo-
cardiography or chest x-ray or complete symptom resolution with
ultrafiltration); and (5) diabetes (if a patient had ever required hypo-
glycemic agents or insulin or when the diagnosis had been noted in the
medical records at least twice by two different physicians). The defini-
tion of hyperlipidemia conformed to our Canadian guideline defini-
tions (24,25). Patients were defined as overweight when their body
mass index was =30, consistent with the World Health Organization
definition (26). Access characteristics that were ascertained include
access type and anatomic location, dates of creation and loss, and
reason for loss. The access coordinator also prospectively tracked the
intra-access flow measurements using ultrasound dilution technique
and the number of angiograms, angioplasties, surgical revisions, and
thrombectomies of each AVF created.

Using this prospective clinical database, we identified 422 patients
who received a first AVF between January 1, 1995, and January 1, 2004
(“derivation set” of patients). Of note, all surgeons shared a common
goal of creating AVF as an initial access whenever possible (approxi-
mately 75% of all first permanent accesses in this period were AVF).
However, each surgeon’s clinical and/or radiologic evaluation of the
patient’s suitability for an AVF varied and was left to his or her own
discretion. All clinical variables regarding these patients were verified
independently by the vascular access coordinator and an investigator
(H.S.). Once the prediction rule had been developed, it was applied
prospectively to 461 patients who received new AVF (first or subse-
quent fistula) in the external validation of the prediction model. This
“validation set” of patients consisted of 95 patients within University
Health Network who had their AVF created after January 1, 2004, and
366 patients from other dialysis centers. The four other large Canadian
and American university-based HD centers involved included Sunny-
brook Health Sciences center (Toronto, ON), London Health Sciences
Centre Renal Program (London, ON), the Ottawa Hospital (Ottawa,
ON), and the University of Alabama at Birmingham (Birmingham, AL).
In total, these four centers care for approximately 2200 HD patients.

Outcome Definition

The primary outcome was AVF FTM. This was defined as a fistula
that was used for HD and was unable to provide prescribed dialysis via
two-needle cannulation consistently (i.e., must use two-needle cannu-
lation for two thirds or more of all dialysis runs) for 1 mo within 6 mo
of its creation, despite interventions to facilitate maturation. A typical
dialysis prescription would be a frequency of 3 times per wk for a
duration of 3.5 to 4.5 h, blood flow rates of 300 to 450 ml/min, and
dialysate flows of 500 to 800 ml/min. The blood flow rates, duration,
and frequency may vary to achieve a target sp-KT/V of 1.2. This
definition does not pertain to patients who had fistulas created and did
not initiate dialysis within 6 mo; these fistulas were excluded from the
study. Facilitative interventions were determined at the discretion of
the treating nephrologists, interventional radiologists, or surgeons.
They most commonly included angioplasty of stenotic lesions and
embolization or surgical ligation of competing veins. In defining FTM,
early technical failures (intraoperative thrombosis or other complica-
tions that required return to the operating room or abandonment of the
newly created AVF) were excluded. This contrasts with our definition
of fistula primary failure (PF) that shares the same criteria as fistula FTM
except that early technical failures also were included. PF was used in
sensitivity analysis.
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Statistical Analyses

From the derivation set of 422 patients, the following variables were
identified, a priori, to be clinically important predictors of fistula FTM:
Age, gender, race (categorized as white versus other), diabetic status,
CAD, PVD, cerebrovascular disease, heart failure, hyperlipidemia,
body mass index, location of fistula (upper arm or forearm), smoking
status (ever versus never), and cause of ESRD. Univariate analyses of
continuous variables by t test and of categorical variables by x* test
were performed to determine which of these risk factors differed sig-
nificantly between fistulas with FTM and fistulas that achieved ade-
quacy for dialysis. A parsimonious model then was developed using
multivariate stepwise backward logistic regression to select, from the
identified candidate variables, a subset of variables that were indepen-
dent predictors of fistula FTM. The referent variable was always oppo-
site the variable of interest (e.g., if “white” was the variable of interest,
then the referent group would be “nonwhite”). The criterion for a
variable to enter the model was P < 0.25, whereas the criterion for
eliminating a variable from a model was P > 0.025. The model discrim-
ination was assessed by the concordance or C-index (equivalent to the
area under the receiver operating characteristic curve) and its calibra-
tion by the Hosmer and Lemeshow goodness of fit test. The model then
was validated internally using two methods: The split-half cross-vali-
dation and bootstrapping. In the split-half cross-validation, the model
is developed on a randomly drawn half and tested on the other and vice
versa (27). Bootstrapping replicates the process of sample generation
from an underlying population by drawing samples with replacement
from the original data set of the same size as the original data set (28).
Bootstrap resampling was fitted to the logistic model in a bootstrap
sample of 422 patients. Performance measures were evaluated twice on
1000 repetitions (i.e., 1000 bootstraps X 2). Once a final model was
derived, it was converted into a clinical predication score by conversion
of resultant odds ratios. As a sensitivity analysis, conversion using the
B-parameter estimates or regression coefficients was performed. The
external validation of this clinical prediction scoring system then was
applied to a validation set of 445 patients and analyzed by Mantel-
Haenszel x* trend test. Sensitivity analysis was performed using PF as
the outcome. Analysis was performed using SAS (version 8.2; SAS
Institute Inc., Cary, NC).

Results
Risk Factors and the FTM Prediction Model

Prospective analysis of the derivation set of 422 first AVF that
were created between January 1995 and January 2004 revealed
a FTM rate of 14% (n = 58). Access characteristics and univar-
iate analysis of clinical variables are shown in Table 1. Univar-
iate analysis found the following variables to be associated with
FTM (Table 1): Age =65 yr (odds ratio [OR] 2.23; 95% confi-
dence interval [CI] 1.25 to 3.96), PVD (OR 2.97; 95% CI 1.34 to
6.57), CAD (OR 2.83; 95% CI 1.60 to 5.00), and hyperlipidemia
(OR 2.02; 95% CI 1.08 to 3.79). Having diabetes was borderline
(P = 0.05; OR 1.77; 95% CI 0.98 to 3.17). Male gender (OR 0.54;
95% CI 0.30 to 0.96) and white race (OR 0.43; 95% CI 0.24 to
0.75) were associated with a decreased risk for FTM.

When these candidate variables were placed into a multivar-
iate logistic regression model, the following prediction equa-
tion was derived: —log odds of failure of fistula maturation
[log/(1 — P)] = —2.0809 + 0.6907 X (age = 65) + 0.9821 X
(PVD) + 0.8576 X (CAD) —1.0496 X (white). There was good
calibration as indicated by the Hosmer and Lemeshow good-
ness of fit test (P = 0.90); the C-statistic was 0.76.

J Am Soc Nephrol 17: 3204-3212, 2006

In a sensitivity analysis, the exit criteria for the model al-
lowed variables to remain when P < 0.05, and all variables of
clinical interest were included irrespective of univariate results.
Female gender had a P = 0.042 but was not statistically signif-
icant in the internal cross-validation model and did not con-
tribute to the external validation; therefore, it was not included
in the resultant score.

Independent External Validation and Development of
Predicted Risk Categories

Using the above prediction model, the following clinically
user-friendly scoring system was derived: Prediction score = 3
+ 2 X (age = 65) + 3 X (PVD) +2.5 X (CAD) —3 X (white). The
possible range of scores is 0.0 to 10.5. Although this was de-
rived from conversion of OR, the identical proportionate result
was achieved with conversion of regression coefficients; how-
ever, the multiplication factor resulted in less user-friendly
values (e.g., 0 to 35.5). The scores then were categorized into
probability risks for FTM as follows: Score <2.0, low risk; 2.0 to
3.0, moderate risk; 3.1 to 7.9, high risk; and >8.0, very high risk
(P < 0.0001). The prediction rule and “FIM predicted risk
categories” were applied to the external validation set that
consisted of 461 patients. Sixteen patients were predialysis and
were excluded, leaving 445 patients for analysis. Eleven pa-
tients had early technical failures and were excluded from the
FTM analysis but kept in the PF sensitivity analysis. Basic
characteristics of this validation set of patients are shown in
Table 2. A total of 170 (39%) of these patients had fistulas that
failed to mature. Twenty-four percent of patients who scored in
the low-risk category had fistulas that failed to mature (Figure
1), 34% failed to mature in the moderate risk category, 50%
failed to mature in the high risk category, and 69% failed to
mature in the very-high-risk category (Mantel-Haenszel x> for
trend P < 0.0001; Figure 1). When the score was applied to PF
(n = 445), 25% were low risk, 35% were moderate risk, 52%
were high risk, and 71% were very high risk (Mantel-Haenszel
X* for trend P < 0.0001). The score was found to be efficient and
easy to use by nephrologists, vascular access coordinators, and
study coordinators who collected the data. For example, a
75-yr-old black patient who had no CAD but had PVD would
have a score of 8 with a predicted very high risk for PF of 71%
or for FTM of 69% (Table 3).

Discussion

A total of 39% of fistulas in a current, independent, external
validation cohort of patients failed to mature, and 41% had PF.
These findings are consistent with study of Feldman et al. (14),
in which the FTM rate in 348 patients was 44.5%. Although the
rate is high, it is not unexpected given the fistula’s history of
problematic maturation and how the dialysis population has
evolved. When the radiocephalic fistula first was described in
1966 by Cimino and Brescia (29), the patients” average age was
43 yr, almost all had chronic glomerulonephritis, and blood
flows were 250 to 300 ml/min. The FTM rate was 11%. Today’s
patients with ESRD are quite different. In 2003, a large and
increasing proportion of people who started dialysis were 75 yr
or older (30,31) with the greatest growth in patients who were
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Table 1. Access characteristics and univariate analysis of clinical risk factors for FTM?*

Clinical Characteristics n (N = 422) % Total % FTM OR for FTM (95% CI) P
Age (mean [SD]; range) <0.01
total: 58 (17.5; 17 to 90) 422
=65: 74 (5.8; 65 to 90) 184 43.6 18.5 2.23 (1.25 to 3.96)
<65: 45.5 (12.4; 17 to 64) 238 56.4 9.2
Gender 0.03
male 286 67.8 10.8 0.54 (0.30 to 0.96)
female 136 322 18.4
Race 0.0038
white 278 65.8 9.7 0.43 (0.24 to 0.75)
black 35 8.3 20.1
other 109 259 20.2
Cause of ESRD
hypertension 102 24.2 12.8 0.94 (0.48 to 1.83) 0.86
diabetes 104 24.6 16.4 1.40 (0.75 to 2.59) 0.29
glomerulonephritis 111 26.3 9.9 0.65 (0.32 to 1.31) 0.22
interstitial nephritis 16 3.8 18.8 1.54 (0.42 to 5.57) 0.51
other/unknown 89 21.1 13.5 1.02 (0.52 to 2.03) 0.95
Vintage on dialysis
=6 mo 337 79.9 13.6 1.18 (0.57 to 2.45) 0.65
6 to 12 mo 34 8.0 11.8 0.86 (0.29 to 2.55) 0.79
1to5yr 27 6.4 14.8 1.15 (0.38 to 3.46) 0.80
>5 yr 24 5.7 8.3 0.58 (0.13 to 2.54) 0.47
Comorbidities
diabetes® 120 28.4 18.3 1.77 (0.98 to 3.17) 0.05
hypertension 321 76.0 14.6 1.75 (0.83 to 3.72) 0.14
CAD 136 322 22.1 2.83 (1.60 to 5.00) <0.01
PVD 35 8.3 28.6 2.97 (1.34 to 6.57) <0.01
cerebrovascular disease® 38 9.0 10.5 0.75 (0.26 to 2.20) 0.60
congestive heart failure? 87 16.0 18.4 1.66 (0.88 to 3.14) 0.11
dyslipidemia® 82 19.4 20.7 2.02 (1.08 to 3.79) 0.03
active smoker 124 29.4 129 0.96 (0.51 to 1.72) 0.89
overweight' 56 13.3 20.0 1.80 (0.89 to 3.66) 0.10
Access placement
previous catheter use 214 50.8 16.3 1.73 (0.97 to 3.09) 0.06
upper arm 163 38.6 11.0 0.73 (0.40 to 1.34) 0.31
Surgeon (individual surgeon not shown) N/A N/A 0.73
Anatomic configuration
radiocephalic 256 60.7 N/A
brachiocephalic 145 34.4 N/A
transposed brachiobasilic 18 4.2 N/A
femoral-saphenous 3 0.7 N/A
Side
right 112 26.5 N/A
left 310 73.5 N/A

?CAD, coronary artery disease; CI, confidence interval; FTM, failure to mature; OR, odds ratio; PVD, peripheral vascular
disease.

"Defined when a patient had ever required hypoglycemic agents or insulin or when the diagnosis had been noted in the
medical records at least twice by two different physicians; it includes those with diabetes as cause of ESRD.

“Defined as a stroke or transient ischemic attack documented by computed tomography scan, magnetic resonance imaging,
or classical clinical signs and symptoms and confirmed by a neurologist or when the diagnosis had been noted in the medical
records at least twice by two different physicians.

9Defined by classical signs and symptoms and either documentation by echocardiography or chest X-ray or complete
symptom resolution with ultrafiltration.

°Hyperlipidemia conformed to our Canadian guideline definitions (24,25).

‘Body mass index =30, consistent with the World Health Organization definition (26).

8White versus nonwhite.
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Table 2. Summarized patient characteristics of the external validation set (n = 445) compared with the original

derivation set (n = 422)

Derivation Set

Validation Set

Variable (Original from UHN) UHN Non-UHN Total

N 422 95 350 445

Age =65 yr 184 (43.6%) 24 (25.3%) 147 (42.0%) 171  (38.4%)
PVD 36 (8.3%) 7 (7.4%) 63 (18.0%) 70 (15.7%)
CAD 136 (32.2%) 28  (29.5%) 128 (36.6%) 156 (35.1%)
White 278 (65.8%) 58 (61.1%) 178  (50.9%) 236 (53.0%)
Previous graft 5 (1.2%) 3 (3.3%) 2 (<1%) 5 (1.1%)
Previous catheter 214 (50.7%) 54 (56.3%) 122 (35.1%) 176 (39.6%)
Prehemodialysis 194 (46.0%) 20 (20.8%) 125 (35.9%) 145 (32.6%)
Mean score 3.0(=2.4) 2.6 (£2.6) 3.8(+24) 3.5 (%£2.5)

“Twice the proportion of patients had PVD and 1.42 times more were nonwhite in the validation set compared with the

derivation set. UHN, University Health Network.
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Figure 1. The percentage of primary failure (PF) in each risk
category were as follows: Low risk, 25%; moderate risk, 35%;
high risk, 52%; and very high risk, 71% (P < 0.0001, trend). The
risks in each category for each outcome are not additive (e.g.,
low risk is not 24 + 25%; it is either 24% with failure to mature
or 25% with PF).

>85 yr of age. Three quarters of them had five or more comor-
bidities, with 90% having cardiovascular disease (31). Overall,
>50% of North American dialysis patients had diabetes, and
approximately one half and one third had CAD and PVD,
respectively (30-32). European patients tend to have less dia-
betes but still have substantial comorbidity (32). In addition, the
average blood pump speed is much higher: 350 to 450 ml/min.
Not surprising, achieving functional fistulas in today’s popu-
lation is more challenging than ever.

For a fistula to mature, there must be sufficient delivery of
intra-access blood flow and pressure, dependent on adequate
cardiac output/systemic BP and a good-quality feeding (arte-
rial) vessel that will be able to transmit this high pressure to an
accepting, unrestricted (i.e., no anastomotic stenosis), compli-
ant, and distensible outflow (venous) vessel. It is not surprising,
then, that both CAD and PVD were predictors of FTM, each

indicating diseased inflow and outflow in reference to the
anastomosis, respectively. Our data are consistent with other
studies in which PVD was associated with poor AVF outcomes
(33,34). This also was true in black patients, in whom PVD was
associated with failed fistula adequacy (34). Perhaps as a result
of the close relationship between predictive factors and patho-
physiology, the location of the fistula in the lower or upper arm
did not factor into our prediction rule because adequate inflow
and outflow are required irrespective of fistula location. This is
consistent with some studies (18,22), whereas others found
improved maturation in upper arm fistulas (12,35). This same
reasoning may be applied to gender. Whereas some studies
found female gender to be associated with FTM (20,22,36,37),
our study did not after multivariate adjustment. Our finding is
consistent with other studies that evaluated factors that are
associated with fistula adequacy or patency (13,19,38-40).
Whether gender is an independent risk factor for FTM/PF
remains an open question, given the roughly equal number of
conflicting studies and with the variability that was found in
our primary and sensitivity analysis; the answer likely will
require a large-scale prospective study.

Our study demonstrated that being white was protective of
FIM. In the HEMO study, 64% of study patients were black,
but only 28% of them used an AVF (41). Although reasons for
the lower prevalence was not stated, it is known that greater
complications occur in AVF that are created in black patients
(14). In a study of AVF in black patients, 45% were inadequate
for cannulation (34); the primary patency reported was 49% at
6 mo and 33% at 12 mo. A few studies did not find an associ-
ation between race and fistula adequacy (13,35).

The association between increasing age and greater risk for
FIM is consistent with the underlying need for adequate ves-
sels, which deteriorate with the normal aging process and are
damaged by concurrent disease; this finding is supported by
other studies (19,35). Diabetes affects the micro- and macrovas-
culature, but, after multivariate adjustment, we did not find it
a predictor of FTM. Although this is consistent with Feldman'’s
and other studies (13,19,34,40), it contrasts with others (12,35).
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Table 3. Clinical use of the scoring system?

Prediction of Fistula Failure to Mature 3209

Variable Points  Score Variable Definitions

Age =65 yr +2 Age at time of fistula creation

PVD +3 Documented lower extremity revascularization, digit or extremity amputation,
history of claudication and ischemic extremity changes or gangrene

CAD +2.5 Documented coronary stenosis by angiography or history of myocardial
infarction or previous coronary revascularization by angioplasty, stenting,
or bypass surgery

White -3 Not of black, Asian, aboriginal, or other non-European descent

Baseline score +3 All patients are given baseline score of 3

Total Sum of scores

“The total score could range from 0 to 10.5.

However, other studies may not have included variables such
as CAD and PVD or had as strict of a definition as we had. CAD
and PVD are significant comorbidities that likely incorporate
and predominate the effects of diabetes; therefore, it conse-
quently falls out of the final equation. Indeed, diabetes associ-
ation with suboptimal veins that lead to poor fistula adequacy
was described previously (22). In a study that evaluated fistula
adequacy in black patients, diabetes was not associated with
greater failure, but PVD was. In their population, patients with
diabetes were more likely to have PVD (P < 0.0001).

The FTM predicted risk categories are intended to provide
the nephrologist and the vascular surgeon another estimate
along with other considered factors on which to guide their
access management strategy. An example is provided in Table
4. Our example is guided by our own experience and that of the
literature. For example, the suggestion to place an AVF (with or
without imaging) if a patient is in a low-risk category (<25%) is
based on the finding that when preoperative physical exami-
nation can be performed accurately, it can have good predictive
value in determining which patients will have successful fistu-
las. Maturation rates of 80% have been reported in patients who
were evaluated preoperatively solely by good physical exami-
nation (13). Indeed, vessels that are visible and palpable on

examination may be inherently different from those that re-
quire detection via radiologic imaging. Greater risks may in-
volve the implementation of preoperative imaging protocols
(e.g., routine venous duplex ultrasonography scanning) in con-
junction with selective venography and arteriography, because
some studies have found their use to be associated with an
increase in AVF prevalence (20,42-44).

The preoperatively determined FTM predicted risk catego-
ries also can be used to guide postoperative management. For
example, in the highest risk patients (>50%), close postopera-
tive surveillance and identification of a fistula that is failing to
mature is crucial. Whether the fistula will be successful may be
obvious within 6 wk, but it often is clear much sooner (16). If a
fistula is deemed inadequate at 4 to 8 wk, then it is unlikely to
be adequate at a later date (22,45), especially without interven-
tion. Early identification of fistula adequacy may be assisted by
ultrasonography, which has predictive value when both ana-
tomic and functional parameters are used (22). Should an in-
adequate AVF be found, aggressive facilitation and salvage
(15,46) are required. The intent of using a prediction scoring
system is to stratify risk (i.e., define high- and low-risk patients)
to guide decision making for patient-tailored optimal access
creation and use. This should streamline process, optimize

Table 4. An example use of the FTM predicted risk categories®

Score Risk Category® Clinical Application®

<2.0 Low risk: 25% PE? + duplex ultrasound; create AVF

2.0 to 3.0 Moderate risk: 35% PE,? duplex ultrasound * venogram; create AVF

3.1t0 6.9 High risk: 50% Arteriogram + venogram and appropriate preoperative intervention
as necessary; create AVF with very close postoperative
monitoring (e.g., weekly or biweekly), and anticipate the need for
aggressive intervention to facilitate maturation

=7.0 Very high risk: 70% Consider another form of permanent access (e.g., graft); continue to

avoid catheter use

2All patients with risk factors for central vein stenosis should have a venogram regardless of score. AVF, arteriovenous

fistula; PE, physical examination.

"Because of the similarity in risks for patients who have fistula primary failure and those that fail to mature (see Figure 1),

the risks have been rounded for ease of use.

“These are untested possible applications that will require prospective trial evaluation.

ClPhysical exam.
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resource allocation, and reduce costs. The goal is to increase the
number of functional permanent accesses and reduce catheter
use and their associated complications.

There are several limitations to our study. The creation of the
prediction rule was based on 422 fistulas that were placed in a
single Canadian center. The prevalence of diabetes in the der-
ivation set was only 28% and may not be representative of the
North American dialysis population, for whom the current
prevalence is closer to 50% (47). Patients with diabetes also are
more likely to have other comorbidities, such as PVD. Indeed,
the derivation set of patients had a low prevalence of PVD
(8.3%) and few black patients (<10%). In contrast, the valida-
tion set had almost double the prevalence of PVD and 1.5 times
more nonwhite patients. These two variables contributed the
greatest weighting in the scoring system (Table 2). In the der-
ivation set, surgery was performed by experienced surgeons
who were accustomed to creating fistulas (48). These surgeons
had a unified goal to increase fistulas despite variations in
preoperative evaluation and intervention. They also were
highly experienced, with the majority of them performing the
surgery themselves (rather than training residents); there was
minimal staff turnover during the 9 yr in which the fistulas
were created. Even with extensive case-mix adjustments seen in
previous studies, unmeasurable factors, such as surgical ap-
proaches and philosophies of care, may be important (49).
Furthermore, the institution in which a fistula is created was
shown previously to affect fistula survival (50). These differ-
ences and biases may account for the difference in FTM rates
between the derivation and validation patients. Nevertheless,
the prediction score performed well in a heterogeneous valida-
tion cohort with different surgeons. Also, we did not consider
surgical factors (e.g., intraoperative heparin [19]) or evaluate the
effect of preoperative imaging (44). Because such factors were
demonstrated previously to affect fistula maturation, this study
attempted to determine to which patients it might be most
appropriate to offer these interventions, particularly in the
climate of cost containment and limited resources. In many
cases, the nephrologist or the surgeon cannot alter the known
risk factors, such as vessel size or quality (e.g., compressibility),
or intraoperative flow (51). These fistulas were the patient’s
first fistulas; therefore, the prediction rule could not account for
the effect of previously failed fistulas. Previous studies demon-
strated that fistulas that were placed in patients with previous
accesses had better success than first fistulas (19). However, our
prediction scores performed well in the external validation of
fistulas that involved Canadian and American patients who
had previously failed fistulas.

Although the external validation of North American patients
was representative of today’s dialysis patients with a good case
mix and size (n = 445), the validation was of the prediction rule
and did not examine the clinical suggestions that were associ-
ated with the FTM predicted risk categories (Table 4). Indeed,
because of the positive relationship between scores and likeli-
hood of fistula failure, the score categorization was based on
practicality (e.g., easy to remember and use) and “clinical sen-
sibility.” For example, a wider range of patients in a high-risk
category might encourage more aggressive and careful fol-
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low-up of fistulas to prevent failure. The upper value for “very
high risk” was to ensure capture of truly high-risk patients (e.g.,
multiple previous failures), for whom careful consideration of
an alternative permanent access (e.g., graft) might be appropri-
ate. However, the optimal strategy is unknown. The risks and
benefits of repeated fistula attempts and failures versus either
graft creation or prolonged catheter insertion and their associ-
ated complications are unknown. Work is ongoing to develop
and implement the proper evaluation of the FTM predicted risk
categories, taking these issues into consideration, and to deter-
mine whether its application will lead to a greater number of
fistulas that mature and, overall, a greater number of functional
permanent accesses.

Conclusion

A preoperative, clinical prediction rule to determine fistulas
that are likely to fail to mature was created and validated
rigorously. It was found to be simple and easily reproducible
and applied to predictive risk categories. These categories pre-
dicted risk for FTM to be 24, 34, 50, and 69% and are dependent
on age, CAD, PVD, and race. The clinical utility of these risk
categories in increasing rates of permanent accesses requires
further evaluation in a prospective, randomized, clinical trial.
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SUMMARY

Background: Little is known about the relationship of cannulation practices in dialysis facilities with the frequency of failed can-
nulations, complications and subsequent vascular access (VA) failure. Methods: In an observational study the incidence of mis-
cannulations and related complications were observed. Patient characteristics, comorbidities and VA characteristics like type of
VA were correlated with occurrence of cannulation-related complications. In addition, the cannulation technique and practice
patterns like needle direction, tourniquet use and years of experience of dialysis nurses were registered. Results: During the
study period, 37% of patients with autogenous arteriovenous fistulae (AVF), and 19% of patients with arteriovenous grafts
(AVG) had more than 10 miscannulations. Cannulation-induced haematoma resulted into single-needle (SN) and catheter dialy-
sis in 40% of the patients. The use of central venous catheters (CVC) and SN dialysis were significant predictors of VA failure

(p <0.0001). Conclusion: This study demonstrated a high incidence of unsuccessful cannulation procedures and cannulation-
related complications necessitating catheter and SN dialysis. The type and location of the VA is significantly related to occur-
rence of unsuccessful and complicated cannulation.

KEY WORDS Arteriovenous fistulae * Cannulation * Cannulation-related complications * Haemodialysis *
Nursing * Vascular Access

INTRODUCTION ers adequate blood flow for dialysis, has excellent patency
A well-functioning vascular access (VA) is a prerequisite for with low complication rates and allows repetitive and easy
successful haemodialysis (HD) treatment. An ideal VA deliv- cannulation with two needles. The Kidney Disease Outcomes

Quality Initiative (K/DOQI) guidelines (National Kidney
Foundation 2006) on VA, recommended the autogenous
arteriovenous fistulae (AVF) as the preferred VA, because
they show better survival and lower complication rates com-
pared with arteriovenous grafts (AVGs) and central venous
catheters (CVCs).
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Fax: (31) 43 387 5473 renal disease (ESRD) population, it is difficult to create and
magdavanloon@home-.nl maintain a VA that can meet these criteria.
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CANNULATION PRACTICE PATTERNS IN HAEMODIALYSIS VASCULAR ACCESS:

PREDICTORS FOR UNSUCCESSFUL CANNULATION

The maintenance of the VA not only depends on the quality of
the blood vessels and the surgical technique used, but also on
the way in which the VA is handled, in particular is cannu-
lated. Cannulation of the VA is a basic but essential part of
the HD treatment. A chronic haemodialysis patient needs at
least 312 needle insertions per year. Dialysis staff needs to be
competent with cannulation, especially with newly created
VAs. Cannulation practice is mainly based on theory, practi-
cal guidelines and experience. The dialysis staff find it is dif-
ficult to determine which method is best for cannulating the
VA. There is little known about the influence of repeated
cannulation on the quality of the VA, the risk of complica-
tions and VA failure.

To gain more insight into cannulation-related problems, it is
important to identify factors that may be associated with diffi-
cult and complicated cannulation. The aim of this study was to
identify, in both groups, which characteristics of cannulation
practice could predict the time to unsuccessful cannulation,
cannulation-related complications and VA failure.

Characteristics:

* type of needle used;

* needle direction and position;

e cannulation technique;

* ease of cannulation;

* tourniquet use;

* number of years of experience of the dialysis nurse.

METHODS

STUDY DESIGN

This prospective, observational study of newly created AVFs
and AVGs, evaluated the complications caused by cannula-
tion, and the clinical consequences of failed cannulation.
The patients were followed from the first cannulation of the
VA, for a minimal follow-up time of six months. Clinical data
were collected from 1 June 2005 to 1 March 2007 in
10 Dutch dialysis facilities. Baseline data included patient char-
acteristics, comorbidities and medication. VA characteristics
included: type of VA, location, vein diameter, assessed by
Duplex ultrasound (Aloka 5500, Tokyo, Japan), access flow
measurement using ultrasound dilution technique (Transonic
Systems Inc,® Ithaca, NY, USA), maturation period and length
of the cannulation route. The cannulation route is measured
by the dialysis nurse, by placement of a tourniquet on the
upper arm, where the usable length of the vein for cannulation

was measured with a standard tape measure, and length
expressed in centimetres.

During the period of the research study, data were collected by dial-
ysis nurses, using identical case record forms (CRF) and a standard-
ised method was used to register data from each dialysis session.

A 16-item CRF was used to register relevant parameters for
cannulation practice:

* inspection for haematoma caused by cannulation
* redness

* swelling

* auscultation using the stethoscope

* type of needle used

* needle direction and position

* cannulation technique

* number of necessary cannulations

* ease of cannulation

* tourniquet use

* years of experience of the dialysis nurse

CVC insertion was necessary if the VA was not accessible
because of haematoma or other reasons. Exclusion criteria
were VA failure, successful renal transplantation or death.

The study protocol was approved by the Medical Ethical
Committee of the Maastricht University Medical Centre.

OUTCOME DEFINITIONS

* Duplex ultrasound at six weeks was used to determine the
diameter of vein.

* The length of usable vein was determined by physical exam-
ination.

 Decision of when to perform the first-time cannulation was
made by an experienced dialysis nurse.

* An access flow of >500 ml/min with a vein diameter of >4
mm was determined as a mature fistula (Singh et al. 2008).

* Functional patency started when a VA had been successfully
used for haemodialysis treatment for the first time (Sidawy
et al. 2002).

* A cannulation procedure was judged as successful if the
dialysis nurse was able to cannulate with two needles for
the haemodialysis treatment, without miscannulation.

* Miscannulation is defined as the need to insert more than
one needle per arterial or venous connection, because of

© 2009 European Dialysis and Transplant Nurses Association/European Renal Care Association
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the impossibility to use the previously inserted needle(s)
for dialysis.

e A subcutaneous haematoma of the VA is defined as an
abnormal localized infiltration of blood caused by needle
cannulation (Lee et al. 2006).

STATISTICAL ANALYSIS

Differences in cannulation practice variables for AVF and AVG
were tested with the chi-square test. Difference in the duration of
CVC use was tested with the Mann—\Whitney test. One of the aims
of this study was to investigate which characteristics of cannula-
tion practice could predict the length of time before unsuccessful
cannulation, cannulation-related complications and VA failure. For
each of these variables, a univariate Cox regression analysis was
performed. To determine independent risk factors, all univariate
significant variables (entry p value = 0.05) were included in a step-
wise forward multivariate Cox regression analysis.

For all comparisons, the level of significance was set to p <
0.05. Statistical analysis was performed using SPSS software
for Windows (SPSS release12.0, SPSS Inc., Chicago, IL, USA).
Results are expressed as mean + standard deviation (SD).

RESULTS

PATIENTS

A total of 158 incident chronic HD patients with newly created
VAs were included at the start of the study. Twenty-nine patients
(18%) were lost to follow-up due to the following reasons:

* 11 deaths (6.9%),

* 1 successful kidney transplantation (0.6%),

e 10 VA failures (6.3%) and

¢ 7 patients started HD at a non-participating facility (4.6%).

Patients’ demographics and medical history are outlined in
Tables 1 and 2. The mean age was 66.2 years = 13.5 (SD)
(range 21-90 years), 37% of the patients were female (n = 59).
The mean follow-up time was 155 days (range 2-199 days).

VASCULAR ACCESS

The type of the VA placed was 70% AVFs and 30% AVGs. The
mean time to first cannulation in all patients was 100 days (range
1-822 days). AVFs were cannulated for the first time within a
mean of 115 days and AVGs were cannulated within a mean of
66 days. At first cannulation the mean diameter of both AVFs and
AVGs were similar at 5.5 mm. Furthermore, the mean length of
the AVF cannulation route was 13 ¢cm and the mean AVG cannu-

Characteristics n AVF AVG p value
158 110 (70%) 48 (30%)

Gender 0.70

Female 59 40 (36%) 19 (40%)

Male 99 70 (64%) 29 (60%)

Age (year) 0.13

21-60 years 49 39 (36%) 10 (21%)

61-75 years 61 38 (35%) 23 (48%)

>75 43 33(30%) 15 (31%)

Causes of ESRD 0.65

Glomerulonephritis 18 14 (13%) 4 (8%)

Interstitial nephritis 12 7 (6%) 5 (10%)

Cystic kidney diseases 4 2 (2%) 2 (4%)

ohoermeisherio 5 apy oo

Renal vascular diseases 38 28 (26%) 10 (21%)

Diabetes mellitus 32 23 (21%) 9 (19%)

Other multisystem diseases 17 13(12%) 4 (8%)

Other /unknown 35 21 (19%) 14 (29%)

Time on HD 0.32

0 month 75 53 (48%) 22 (46%)

1-6 months 43 36 (33%) 12 (25%)

6-12 months 14 10 (9%) 4 (8%)

=12 months 21 11(10%) 10 (21%)

Body mass index** 0.30

>18.5 kg/m? 6 2 (2%) 4 (9%)

18.5-24.9 kg/m? n 51 (46%) 20 (43%)

25-34.9 kg/m? 52 37 (34%) 15 (32%)

>30 kg/m? 28 20 (18%) 8 (17%)

Tobacco use 0.73

Yes 22 16 (14%) 6 (12%)

No 136 94 (86%) 42 (88%)

Table 1: Comparison of demographics and comorbidities of the study
population, between the AVF and the AVG, with their p values.
*Values were missing for some patients.

AVF: arteriovenous fistula;, AVG: arteriovenous graft.

“Body mass index consistent with the World Health Organisation
definition (Hubbard vs. 2000).

lation route was 24 cm (see Table 3). All patients were being can-
nulated using the rope-ladder technique, where the whole
access length of the VA was used for cannulation. Table 4 shows
the cannulation practice for AVFs and AVGs. Sonographic-guided
cannulation of the VA was used in 4% of patients.

Journal of Renal Care 2009
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PREDICTORS FOR UNSUCCESSFUL CANNULATION

n AV AVG p value
Medical history
Peripheral arterial obstructive disease 18 10 (9%) 8(17%) 0.18
Coronary artery disease 46  2926%) 17 (35%) 0.52
Cerebrovascular disease 25  14(13%) 11(23%) 0.12
Diabetes mellitus 36 34(31%) 22 (46%) 0.74
Hypertension 52 38(35%) 14(29%) 0.04
Medication
Use of calcium antagonist 47  35(32%) 12 (25%) 0.09
Use of anticoagulants 57  32(29%) 25 (52%) 0.006
Use of platelet aggregation inhibitor 51  31(46%) 20(65%) 0.10
Use of EPO 149 105 (95%) 44 (92%) 0.36

Table 2: Comparison of medical history of the study population
between the AVF and the AVG, with their p values.
AVF: arteriovenous fistula; AVG: arteriovenous graft.

Figure 1 shows the incidence of miscannulation in the AVF and
AVG group. During the period of the research study, 37% of
patients with AVFs, and 19% of patients with AVGs had more
than 10 miscannulations.

As shown in Figure 2, there was a major difference in the inci-
dence of haematoma between AVF and AVG, which also depend-
ed on location (upper arm vs. forearm) of the VA (Figure 2).

The median duration of temporary CVC usage was 17 days for
the AVF group, and 8.5 days for the AVG group (p <0.01). The
need for single-needle (SN) dialysis in the AVF and AVG group
was in 41% and 8% of patients, respectively. SN use in CVCs
was 31% and 12%, respectively.

At six months, 89% of the patients with an AVF, and 96% of
patients with an AVG were able to dialyse using their VA.

FACTORS ASSOCIATED WITH SUCCESSFUL CANNULATION
Univariate analysis for patients with an AVG found arterial nee-
dle direction retrograde (needle point down, against the direc-
tion of the blood flow) (p <0.0009) to be a significant factor
for successful cannulation. For patients with an AVF, no predic-
tors were found to be associated with successful cannulation.

For both AVFs and AVGs, no significant influence of the experience
of the dialysis nurse on unsuccessful cannulation was observed.

Characteristics AVF AVG p value
Access placement

Forearm VA 58 (53%) 38 (47%)

Upper arm VA 52 (47%) 10 (53%)

VA in dominant arm 0.35
No 82 (75%)  38(79%)

Yes 28 (25%) 10 (21%)

Length of the cannulation routea, * 0.001
0-7 cm 15 (14%) 0 (0%)

7-14 cm 45 (41%) 3 (6%)

>14.cm 49 (45%) 44 (92%)

Access diameter* 0.009
2-4 mm 20 (18%) 7 (15%)

4-6 mm 27 (25%) 33 (69%)

>6 mm 15(14%)  5(10%)
Maturation time (weeks) 0.03
0-3 wks 3 (3%) 15 (31%)

3-6 wks 22 (20%) 12 (25%)

6-12 wks 48 (44%) 13 (27%)

>12 wks 37 (34%)  8(17%)

Previous accesses 0.03
No 89 (81%) 31 (65%)

Yes 21(19%) 17 (35%)

Table 3: Comparison of vascular access characteristics between
the AVF and AVG group.

*Values were missing for some patients.

2Consistent by reporting standards (Sideway et al. 2002).

AVF: arteriovenous fistula; AVG: arteriovenous graft.

FACTORS ASSOCIATED WITH CVC DEPENDENCE

OR SN DIALYSIS

Univariate analysis for patients with an AVF showed
haematoma (p <0.0001) and arm swelling (p <0.004) to be
significant determinants for CVC usage and SN dialysis (Table 5).
In the multiple regression model only the presence of
haematoma (p <0.0001) were predictive of the need for a
central catheter or SN dialysis.

For the AVG group, the univariate analysis found the following
variables to be significant for CVC dependence or SN dialysis;
e variation in VA sound by using the stethoscope (p <0.01),
¢ haematoma (p <0.003),

© 2009 European Dialysis and Transplant Nurses Association/European Renal Care Association
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AVF fore- AVF upper AVG AVG upper

Cannulation practice

arm arm forearm arm
Type of needle used
Metal 67 50 97 85
Catheter 33 50 3 15
Needle Gauche
14 gauche 12 4 0 0
15 gauche 52 52 92 90
16 gauche 36 44 8 10
Needle position
Bevel up 74 80 93 82
Bevel down 26 20 7 18
Axis rotation needle
Yes 13 " 34 24
No 87 89 66 76
Direction arterial needle
Antegrade 83 20 34 35
Retrograde 17 10 66 65
Tourniquet use
Yes 86 82 4 30
No 14 18 96 70
Sonographic-guided cannulation
Yes 5 5 1 1
No 95 95 99 99
Experience dialyses nurse
<3 years 23 b b 2
=3 years 77 79 79 79

Table 4: Comparison of cannulation characteristics in percent-
ages, between AVF and AVG and forearm and upper arm.
AVF: arteriovenous fistula, AVG: arteriovenous graft.

AVE n = 110; AVG, n = 48.

* swelling (p <0.0009) and
¢ the direction of the arterial needle (antegrade) (p <0.003)
(Table 4).

The multivariate regression model showed antegrade arterial
needle direction (p <0.007) as single predictor for cannula-
tion-related complications.

FACTORS ASSOCIATED WITH VASCULAR ACCESS FAILURE
In the group with subsequent AVF failure the univariate
analysis found cannulation-related complications (p <0.0001)
resulting in CVC and SN dialysis to be a significant factor.
In the group with AVG failure, the univariate analysis

BAVF
® CAVG

m-

10

=i N N =™
=30

] 1-10 1120 21-30
Number of Miscannulations

% of Patients

Figure 1: The distribution of frequencies of miscannulation in the
AVF and AVG group.

45
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Patients with haematoma%

Figure 2: The distribution of frequencies of haematoma in the
AVF and AVG group.

showed patients with cannulation-related complications
(p <0.005), an irregular VA sound (p <0.04) and ante-
grade arterial needle direction (p <0.04) as significant
factors.

In the multiple regression model, arterial needle direction
(p <0.006), and previous cannulation-related complications
(p <0.0001) were predictors for AVG failure.

DISCUSSION

NEWLY SITED VA

We observed a high incidence of unsuccessful cannulation pro-
cedures and cannulation-related complications resulting in use
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Characteristics AVF
Type of needle used (metal needles vs. catheter needles) 0.65
Needle Gauche (16 gauche vs. 14 and 15 gauche) 1.51
Needle position (bevel-down vs. bevel-up) 0.43
Axis rotation needle (yes vs. no) 0.75
Direction arterial needle (antegrade vs. retrograde) 0.79
Tourniquet used (yes vs. no) 1.62
Experience dialyses nurse (=3 years vs. <3 years) 0.93
Changing VA sound by stethoscope (yes vs. no) 1.12
Haematoma (yes vs. no) 1.74
Swelling (yes vs. no) 1.23
Accessflow*(=600 ml/min vs. <600 ml/min) 0.61

95% Cl AVG 95% Cl
0.34-1.24 0.36 0.04-3.08
0.89-2.54 3.34 0.41-27.0
0.15-1.22 0.04 0.0001-208
0.29-1.92 0.90 0.31-2.59
0.19-3.30 0.007 0.0001-17.9
0.71-3.70 1.02 0.31-3.39
0.44-1.95 0.60 0.68-5.45
0.48-2.62 5.84 1.20-28.4
1.42-2.13 1.79 1.15-2.79
1.05-1.43 1.63 1.16-2.29
0.31-1.17 2.99 0.37-23.9

Table 5: Univariate hazard ratio of cannulation practice characteristics for cannulation-related complications in the AVF and AVG group.

* Values were missing for some patients.
AVF: arteriovenous fistula; AVG: arteriovenous graft.

AVE n = 110; AVG, n = 48.

of CVCs and SN dialysis, which occurs more frequently in auto-
genous AVFs.

Haematoma formation occurred more frequently in AVFs com-
pared with grafts. For both AVF and AVG, the formation of a
haematoma as a result of unsuccessful cannulation was a sig-
nificant predictor for the need for CVC and SN dialysis. Needle
infiltration into the tissues may result in a temporary inability
to use the VA until the haematoma disappears, which may
account for the large number of temporary CVCs used in this
study. Lee et al. (2006) showed similar results, and found a rel-
atively high rate of needle infiltration that was more common
in older patients with new fistulas. This resulted in prolonga-
tion of the use of CVCs for more than three months. In this
study, cannulation-related complications that resulted in use of
CVC or SN dialysis were also associated with VA failure, for
both AVF and AVG.

Cannulation of a newly created VA demands specific clinical
knowledge, behaviour and skills. Several studies have high-
lighted the importance of staff experience on VA outcomes
(Robbin et al. 2002; Pile 2004). The DOPPS data found that
that each 20% increase in the number of experienced staff
nurses (nurses who had worked in dialysis >3 years) was asso-
ciated with an 11% reduction in AVF failure (RR = 0.89;
p <0.05), and 8% reduction in AVG failure (RR = 0.92;
p <0.01). In this study, the years of experience of the dialysis

nurse were shown to have no significant role on successful
cannulation practice, cannulation-related complications or VA
failure. In the Netherlands, VA cannulation is delivered by reg-
istered and well-trained dialysis nurses, and complex, difficult
VAs are usually cannulated by staff with expert skills. The can-
nulation skills of dialyses staff according to the years of experi-
ence is difficult to estimate.

Physical examination prior to cannulation is a basic skill for VA
assessment (Tordoir & Mickley 2003; King & Miller 2004; Van
Waeleghem et al. 2004; Ball 2005; National Kidney Foundation
2006). One aspect of the examination is stethoscope ausculta-
tion of vascular sounds. In this study, an alteration in VA sound
has shown to be predictive for cannulation-related complica-
tions and AVG failure. This feature suggests that analysis of
vascular sounds may be useful in determining pending AVG
failure.

Retrograde arterial needling was the single predictor affecting
the successful cannulation outcome of AVGs. Placement of the
arterial needles has been a controversial subject. In the litera-
ture (Brouwer 1995, 2005; English 2005), both antegrade and
retrograde direction of the arterial needle have been recom-
mended. A recent study (Ozmen et al. 2008) found no differ-
ence in needle direction, regarding HD efficacy. However,
besides the chance of successful cannulation, the retrograde
needle direction is associated with less cannulation-related
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complications and AVG failure. The cannulation of the AVF
proved to be more problematic, and predictive factors regard-
ing cannulation practices of AVFs cannot yet be determined.

Our study showed that sonographic imaging of the VA is rarely
used to facilitate cannulation. There may be several reasons for
this: the availability of the device, and time-consuming and
technically challenging practice. The additional value of these
sonographic devices for cannulation practice has still to be
proved.

LIMITATIONS

This study has some limitations. First, although patient charac-
teristics, comorbidities and VA characteristics may affect the
outcome, it was the practice patterns that were focused on, as
independent factors. Furthermore, as this is an observational,
nonrandomized study, comparison of patient groups with a
specific factor could be biased. We allowed for this by per-
forming a multivariate analysis adjusting for confounders.

It is a well-known fact that many unintended faults caused by
healthcare givers are not reported. This may be due to a cul-
ture of fear in health care that holds perfect performance as an
ideal and imposes blame and shame for those who fail to meet
these requirements.

We showed that miscannulation of VAs, particularly in AVFs,
occurs frequently and has serious consequences for the HD
patient, leading to CVC and SN dependence and even VA fail-
ure. This study also indicates that, although the quality of the
VA is of paramount importance, cannulation practice patterns
are of great influence.
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There is a need to improve cannulation practice and to con-
duct more studies on this subject in the future. The data also
underline the importance of the awareness of the complexity
of the cannulation practice given today’s population, with
patients of increasing age. Therefore, a high level of expertise
of the dialysis staff is required.

Continued education and training of the dialysis staff
towards theoretical knowledge and cannulation skills, espe-
cially for cannulation of new AVFs, is essential and may be
beneficial in minimising miscannulation and cannulation-
related complications and in improving VA outcome (Hugh
et al. 2003). A feature of cannulation skills is to be able to
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Furthermore, to improve the quality of VA cannulation, a sono-
graphic device may increase the success of difficult and
complicated cannulation procedures. Comparative studies
are needed to determine the value of sonographic-guided
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Forty years have passed since the introduction of the
radial cephalic arteriovenous fistula (AVF) as an innova-
tive hemodialysis vascular access (1). Hundreds of
reports have followed and the AVF remains a work in
progress. Indeed, despite its label as the hemodialysis
vascular access of choice, the AVF is not exempt from
complications. An increasing problem is early AVF fail-
ure. While there are different causes of early failure, the
most common is vascular stenosis, and to a lesser extent
the presence of accessory veins. A variety of percutane-
ous procedures are offered to salvage these dysfunctional
and immature fistulas.

Definition, Prevalence, and Contributing
Factors

An AVF with early failure is defined as a fistula that
has never matured or has failed within the first 3 months
of use. The prevalence of early failure is reported to be as
high as 53%, with a rather remarkable increase in the last
decade. This was recently reviewed by Allon and Robbin
(2). A variety of potential contributing factors associated
with early AVF failure have been highlighted in the liter-
ature. These include an aging population, lack of surgical
skills, diabetes, underlying vascular disease, vascular
diameter, dialysis dependence at the time of fistula cre-
ation, multiple comorbidities, early cannulation, gender,
and late referral to nephrologists (2—6).

Anatomic Causes of Early Failure

The most common cause of early failure is the presence
of de novo stenotic lesions. These lesions tend to affect
primarily the inflow area, that is, the juxta-anastomotic
vein and to a lesser extent the juxta-anastomotic artery
and anastomosis (7,8). The body of the fistula is another
common site. Some lesions are peculiar to the type of
fistula. For instance, a stenotic lesion may complicate an
upper arm transposed basilic AVF in the upper “swing”

Address correspondence to: Antoine Samaha, MD, Infer-
ventional Nephrology, 3219 Cliffon Ave., Suite 325, Cincinnati,
OH 45220, or e-mail: alsamaha@pol.net.

Seminars in Dialysis—Vol 19, No 3 (May-June) 2006
pp. 200-203

200

What Should Nephrologists do to Maximize
the Use of Arteriovenous Fistulas?

of the vein where the angle is formed between the trans-
posed and nontransposed segment of the basilic vein. In
the case of an upper arm brachial cephalic AVF, the
lesion tends to affect the proximal (or central) segment
of the cephalic vein at the shoulder area (also known as
the cephalic arch) and usually involves the junction with
the subclavian vein (SCV). Central vein stenoses are
usually caused by the presence of a previous central
venous catheter, pacemaker wires, or even peripherally
inserted central catheter (PICC) lines. Another common
site of stenosis is at a vascular bifurcation (e.g., antecu-
bital veins) or where an accessory vein joins the body of
the fistula. This is common in the forearm cephalic vein.
At our center, AVF lesions associated with early failure
(n=178) are distributed as follows: juxta-anastomotic
vein, 78.5%; body of the fistula, 68.5%; anastomosis,
57%; venous outflow, 56%; artery, 30.8%; and central
veins, 19%. Coexisting lesions were seen in multiple
patients (9).

Accessory veins or side branches are normal veins and
are commonly seen in the forearm superficial veins. In
contrast, collateral veins usually are multiple, tortuous,
deviate from the usual course of normal veins, and
develop as a consequence of an obstructing lesion along
the normal veins. However, stenosis may not be present
and the question is then whether the accessory vein is
having any impact on the maturation of the fistula by
diverting some of the flow away from the main channel.
In our experience, it is rarely an isolated cause of early
failure and tends to be associated with an anatomic
lesion (see below).

Diagnosis of Early Fistula Failure

The physical examination is crucial and should be
mandatory at 4—6 weeks after creation of an AVF. This
helps in the early detection and management of poorly
developed fistulas. A tourniquet can be applied during
the examination. A “dent” is often felt in the juxta-
anastomotic segment of the vein upon palpation. A weak
pulse and thrill are generally indicative of an inflow
problem, while increased pulse and diminished thrill are
indicative of an outflow stenosis. If present, a “water
hammer” pulse is indicative of vascular stenosis just
prior (upstream) to where the pulse is noted. Evalua-
tion of the arm for ischemic steal, swelling, and other
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TABLE 1. Impact of vein mapping on primary failure

AVFs placed (%) Primary failure (%)

Reference Pre-VM Post-VM Pre-VM Post-VM
13%* 14 63 36 8

15 5 68 — 18

16 11 95 18 25

17 34 64 54 46

18 — 62 — 25

19 39 23 29 21

14 35 85 33 8

20 90 — 16

21 61 73 27 43
22% — 57 — T 5%, NT 26%

AVF, arteriovenous fistula; NT, nontransposed AVF; T, transposed
AVF; VM, vein mapping.
*Same group of authors.

abnormalities can also be detected and addressed by the
physical examination. Beathard (10) recently reviewed
this topic in detail. The abnormal findings on the physical
exam should prompt an angiographic study, which is the
gold standard test. The role of ultrasound Doppler in the
prediction of AVF maturation is potentially helpful and
requires further exploration (11,12).

Role of Vein Mapping

Preoperative vascular mapping is known to increase
the prevalence of AVF, but it does not have much impact
on either the prevention of early failure or the salvage
rates of these ailing fistulas. Only a few studies have shown
a positive impact on decreasing the early failure rate by
performing preoperative vein mapping (13,14). Several
others failed to show any benefit (Table 1) (15-22).

“Salvage” Procedures

The percutaneous approach has become the mainstay
of treatment for anatomic lesions encountered in fistulas
with early failure. A surgical revision should be reserved
only for those that fail percutaneous intervention. An
aggressive approach to target anatomic problems can
lead to “salvage” of the majority of AVFs with early fail-
ure. Percutaneous balloon angioplasty is employed to

treat stenotic lesions, while two methods are usually
used to obliterate accessory veins: 1) deployment of
intravascular coils after selective cannulation and confir-
mation with angiogram, and 2) surgical ligation (usually
for fairly superficial and large caliber veins). Oblitera-
tion of an accessory vein should only be done when the
three following conditions are met: a) the vein is filling
in an antegrade fashion (preferably by arteriogram), b)
after dilating all existing anatomic lesions, and c¢) when
it is associated with a significant deviation of the flow that
will have an impact on the development of the main vein
(this can be demonstrated clinically and by angiogram
before and after manual occlusion of the accessory vein).
Another reasonable indication for the obliteration of an
accessory vein is when this vein runs parallel and close
to the fistula and causes confusion with cannulation.
Many reports have documented the beneficial effects
of the “salvage” procedure (Table 2) (7-9,23-27).
Recently Beathard et al. (8) provided invaluable infor-
mation regarding the salvage of AVF with early failure.
In this prospective observational study, 100 patients with
early failure underwent evaluation and treatment at six
freestanding outpatient vascular access centers. Percuta-
neous balloon angioplasty and accessory vein oblitera-
tion were used to salvage the failed fistulas. Angioplasty
was performed with 98% and vein obliteration with 100%
success rates. After intervention, it was possible to ini-
tiate dialysis using the fistula in 92% of the cases. Actu-
arial life table analysis showed that 84% were functional
at 3 months, 72% at 6 months, and 68% at 12 months.
We recently reported our outcomes with 178 consecu-
tive AVF patients (9). One hundred seventy-six patients
(98.8%) required a total of 468 angioplasty procedures
for stenotic lesions (average of 2.6 procedures per
patient) and 47 of 176 (26.4%) required additional acces-
sory vein obliteration. Only two patients had obliteration
as the only procedure for maturation purposes. Thirty-
seven patients had thrombectomy. One hundred forty-
nine fistulas were salvaged (83.7%) (i.e., successfully
used for at least 3 months). The nonsalvaged fistulas (29
fistulas) were significantly more prevalent in patients
older than 70 years (p = 0.001). Preoperative venograms,
gender, diabetes, and location of the fistula (upper arm
versus forearm) did not have a significant impact on
salvage rates. Five patients suffered from major compli-
cations, including fistula rupture in four patients (2.2%).

TABLE 2. Outcomes of salvage procedures

Outcome

Reference No. of AVFs Procedure performed Salvage rate I° patency (1 year) II° patency (1 year)
23 63 PTA + AVL 82.5% — —
7 69 PTA + TBx — 39% 79%
24 17 AVL only 88% — —
25 65 PTA 76.9% — —
8 100 PTA + AVL — 68% —
26 119 PTA + AVL 82% — —
27 UABC 57 PTA only — UABC 39%, FARC 62%

FARC 94 UABC 85%, FARC 86%
9 178 PTA + AVL + TBx 83.7% — —

AVF, arteriovenous fistula; AVL, accessory vein ligation; FARC, forearm radial cephalic; PTA, percutaneous angioplasty to stenotic lesions;
I°, primary; II°, secondary; TBx, thrombectomy; UABC, upper arm brachial cephalic.
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FiG. 1. A patient with difficult cannulation of an upper arm brachio-
cephalic (UABC) AVF underwent a “rerouting” procedure by creating a
forearm loop AVF (that is currently used for dialysis access). This was
accomplished by dilating two accessory veins—the forearm cephalic
vein (MAB) and the forearm accessory cephalic vein (CV). The MAB
may also be referred to in this case as main cephalic vein and the CV as
the accessory cephalic vein. A connecting vein (arrow) between the
MAB and CV was also dilated. (A) Before angioplasty, and (B) after
angioplasty. Brachial artery (BA).

One of these ruptured AVFs was salvaged surgically. One
arterial embolization occurred during a thrombectomy
procedure, which was treated percutaneously with suc-
cess (9). We have also salvaged a few of these AVFs with
the so-called rerouting procedure in selected cases. In
this technique, a new conduit is created (usually from
accessory veins or collateral veins) to bypass the totally
occluded natural/main AVF or fistula with cannulation
problems. This requires augmentation angioplasty of

these new conduits to make them suitable for cannula-
tion or as venous outflow (Fig. 1).

Safety of Angiography in Stage IV Chronic
Kidney Disease

Early referral (4—8 weeks from creation of the AVF)
for angiographic evaluation and intervention for a non-
maturing AVF should be recommended, even in stage IV
chronic kidney disease in order to reduce the rates of tun-
neled dialysis catheters that are being used as a bridge
while waiting (sometimes indefinitely) for the fistula to
mature. At least two recent reports have recently docu-
mented the safety of the use of low-dose (less than 20 cc)
contrast material to perform interventional procedures in
stage IV chronic kidney disease (CKD) patients (28,29).
Kian et al. (28) reported on 33 immature AVFs and demon-
strated that this approach is safe (using an average of
7.8 mL of radio-contrast) with a low incidence of con-
trast nephropathy (incidence 4.6%) and of great benefit
in reducing the use of tunneled catheters. Out of 20
patients that initiated dialysis in the follow-up period, 15
(75%) were able to use their fistula. Our experience is
similar to this report. At our center, a minimal amount
(usually <5 mL) of contrast material is used to salvage
fistulas in stage IV CKD. We have performed salvage
procedures in more than 30 consecutive patients. We are
currently collecting outcome data on this group of patients.

In summary, an aggressive approach including routine
physical examination, early angiographic evaluation,
and correction of anatomic problems (rather than a “wait
and exercise” approach) should be implemented even in
stage IV CKD patients. This approach will minimize
the use of catheters and at the same time maximize the
number of patients with a functioning fistula.
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Much of the focus in maximizing the use of arterio-
venous fistulas (AVFs) has concerned early identification
of chronic kidney disease (CKD) patients, early referral
to nephrology, and timely placement of AVFs prior to
initiating hemodialysis. The goal of such efforts is to
minimize the use of arteriovenous grafts (AVGs) and
tunneled dialysis catheters (TDCs) in order to reduce the
morbidity, mortality, and costs associated with such vas-
cular accesses.

An equally important strategy to maximize the use of
AVFs is for nephrologists to evaluate their prevalent
hemodialysis patients for conversion from AVGs and
TDCs to AVFs. Our comments will be confined to the
creation of fistulas in prevalent dialysis patients.

The National Vascular Access Improvement Initiative,
known as Fistula First, has highlighted the creation of
AVFs in prevalent hemodialysis patients with AVGs and
catheters in its change concepts 6 and 7 (1). The National
Kidney Foundation Kidney Disease Outcomes Quality
Initiative (DOQI) guideline 29 suggests that a patient
should be evaluated for a secondary AVF following each
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episode of dialysis access failure, while guideline 30
focuses on limiting catheter use to fewer than 10% of
chronic dialysis patients to maximize fistula placement
(2,3). These tenets are geared to maximize AVF creation
in order to reduce the morbidity, mortality, and costs
associated with AVGs and catheters.

A secondary AVF is defined as one placed following a
previously existing AVG or AVF (2). When a functioning
arteriovenous access, either a graft or fistula, is present in
the lower arm, the veins of the upper arm undergo the
same process of maturation, owing to increased pressure
and flow, occurring with primary AVF development. As
a result, these veins are excellent candidates for the
creation of a secondary AVF.

A recent report demonstrated that the majority of
patients with forearm loop grafts (75%) had adequate
upper arm veins (cephalic or basilic) and consequently
were excellent candidates for potential creation of
a secondary fistula (4). As suggested in this report,
nephrologists may be more effective in fostering fistula
use by adopting a strategy directed to the development of
secondary AVFs in prevalent patients than by limiting the
focus to incident patients, particularly those whose care
may not be under their direction.

We recently demonstrated the validity of a strategy to
create secondary AVFs in patients with failed or failing
preexisting arteriovenous accesses (5). In this analysis,
nine patients were referred to interventional nephrology
with problematic arteriovenous accesses: five patients
with AVGs that either were thrombosed or had poor flow
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Cannulation Camp:

Basic Needle

Cannulation Training

for Dialysis Staff

This article reviews the basic skills needed by all dialysis staff to correctly cannulate an AV
fistula or PTFE graft. Ways to identify the two types of accesses and to determine the
direction of bloodflow are described. Access site determination and preparation, needle
placement and direction, and various cannulation techniques are explained and supported by
illustrations. Complications are examined, as are possible treatments and ways to prevent

recurrences.

ow did you learn to cannulate a

dialysis access? Most practicing
nephrology nurses and techni-
cians - myself included - had on-the-job
training. We observed our preceptor
cannulate different patients who had either
grafts or fistulas, and then were handed
the needles for our first cannulation
attempt.

Very little nursing research and/or
literature is available for a preceptor to use
when teaching the art of needle
cannulation. The purpose of this article is
to provide current nephrology staff with a
basic knowledge of needle cannulation,
information which may then be passed on
to new staff entering the nephrology field.

Step I: Identify the Type
of Access and Direction
of Bloodflow
The preferred dialysis access is the
arteriovenous (AV) fistula. This is due to its
high patency rate and the strong ability of
the puncture sites to heal. However, due to
vascular limitations, only about 30% of all
dialysis patients have working AV fistulas.'
The most common AV fistula is one
connecting the radial artery to the cephalic
vein, created at the patient's wrist. A fistula
can also be created in the upper arm,
connecting the brachial artery with the
axillary vein or another upper arm vein, all
of which lead to the subclavian vein. A leg
fistula can also be created in patients with
limited access options.

The flow direction of either a fistula or
graft must be correctly identified in order to
ensure proper needle cannulation. Most
fistulas flow from the distal end of the limb
toward the venous return. The direction of
flow of a particular fistula can be easily
identified by locating the arterial
anastomosis  engorgement  prior to
placement of a tourniquet. Another method
is to listen for the bruit and feel for the
thrill, which should be noticeably stronger
at the arterial end of the fistula.

Figure 1. Regular or “blue thumb” graft.
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Unfortunately, the flow direction
within an implanted polytetrafluo-
roethylene (PTFE) graft cannot be
so easily identified. This is because
a graft can be placed in any
location where an artery and vein
can be connected. The traditional
graft sites - i.e., the lower arm (loop
graft) and upper arm (straight graft)
- have now been supplemented by
straight or loop grafts in the leg,
groin, abdomen, chest, or neck. As
such, the direction of the bloodflow
may not be apparent by visual
inspection alone.

Cooperation with the vascular
surgeon in obtaining a drawing or
description of the bloodflow
direction is the best way to ensure
proper use of the access. In the
absence of such records, several
techniques can be wused to
determine bloodflow direction. As
previously mentioned, the most
commonly used technique is to
listen to the bruit and feel for the
thrill at both ends of the graft; the
end with the stronger bruit and thrill
is assumed to be the arterial limb.
To confirm this assumption, the
mid-graft area can be lightly
compressed to impede the
bloodflow; again, the end with the

Figure 2. Reversed or “red thumb” graft.

stronger bruit and thrill can be

considered to be the arterial limb.
Next, the graft can be

cannulated with two needles and

the blood flashback observed.
When the mid-graft area is
compressed, the arterial needle

flashback should remain Vvisible,
while the venous needle flashback
should  greatly  diminish  or
disappear.

If a graft is to be used prior to
the clearance of all residual
operative edema, it may be difficult
to palpate the graft or to compress
the mid-graft segment in order to
show a difference in blood
flashback within the arterial and
venous needles. In this case,
noting the venous pressure and
pre-pump arterial pressure may
assist in determining the bloodflow
direction. To accomplish this, the
needles are connected to the
dialysis circuit, a 200 ml/min blood-
flow is achieved, and the mid-graft
region is lightly compressed. If the
needles have been correctly
connected arterial-to-arterial and
venous-to-venous, the venous
pressure will fall due to the
decrease in bloodflow to the
venous limb when the mid-graft
region is compressed. If the arterial
bloodline has been incorrectly
connected to the needle in the
venous limb of the graft and the
venous bloodline to the needle in
the arterial limb, the pre-pump
arterial pressure will change to a
more negative number and the
venous pressure will increase. This
is a result of the mid-graft
compression causing the arterial
bloodline connected to the venous
limb of the graft to work harder in
order to receive the inflowing blood;
the venous pressure increases due
to the compression of the venous
outflow track. If this occurs, the
bloodlines should be reversed, the
mid-graft compression repeated,
and a fall in the venous pressure
should then be observed.?

Once the direction of the
bloodflow is determined, the
patient's chart should be marked

Figure 3. Direction of bloodflow

determines needle placement.
with the flow direction. In this
regard, grafts can be described as
being either a regular or "blue
thumb" graft, or a reverse or "red
thumb" graft. A "blue thumb" graft
is when the arterial inflow is on the
limb of the graft medial to the
midline of the body or heart (see
Figure 1). A reverse or "red thumb"
graft is one in which the arterial
infow is on the limb of the graft
distal to the body midline or heart®
(see Figure 2). Of all dialysis loop
grafts, approximately 80% are
regular, with the remaining 20%
being reverse.® The red or blue
thumb concept can be easily taught
to patients so that they may
understand the bloodflow direction
within their own access.

Yenous
Poriion

Arterial
FPortion

Figure 4. Venous needle always points
toward the venous return. Arterial needle
may point in either direction.
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Figure 5. Needle placement if only one
portion of the graft can be used for
cannulation.

Step II: Needle Site

Selection

Since the placement and direction
of the access needles can vary,
needle site selection should be
determined before skin preparation
and needle cannulation are per-
formed.

It is the direction of the
bloodflow that determines the
needle placement. This is because
the venous needle must always
point toward the venous return. The
arterial needle, on the other hand,
may point in either direction (see
Figures 3 and 4).

The terms antegrade and
retrograde are used to describe the
direction of the arterial needle.
Antegrade cannulation has the
arterial needle pointing in the
direction of the bloodflow, that is,
toward the venous limb. Retro-
grade cannulation has the arterial
needle pointing toward the arterial
anastomosis.* Either of these cann-
ulation techniques can be used,
with the choice being based on unit
practice.

When complications such as
infection or recent surgical revision
dictate that only one limb of a loop
graft can be used, the needles may
be placed on the same side of the
graft, with one needle placed
upward and the other downward,
as shown in Figure 5. When that is
the case, the needles must always
be at least 1" apart, as measured
from hub to hub, in order to prevent
recirculation (see Figure 6).

Care should be taken in those
cases where the needles are

placed in the same direction on the
same limb, for if they are placed
too close, such as less than 3"
apart as measured from hub to
hub, the needle bevels may touch
or be too close and lead to
recirculation® (see Figure 7).

Both antegrade and retrograde
cannulation can be used with AV
fistulas, as well. Antegrade cann-
ulation can be used to cannulate
near the arterial anastomosis of an
access without the needles enter-
ing the anastomosis site. This is
particularly  helpful with newly
created AV fistulas that are not fully
matured, as the antegrade
cannulation can sometimes provide
a higher bloodflow with less
bloodline collapse or line sucking,
and a better pre-pump arterial
pressure.

Needle site placement must
always take into account needle
site rotation. This is true for both
AV fistulas and grafts. Proper
needle site rotation will extend the
life span of the access by
preventing pseudoaneurysm form-
ation, or "one-site-itis" (see Figures
8 and 9). Additionally, fistulas that
are cannulated throughout the
entire fistula will mature more
evenly, and grafts so cannulated
will not develop flat, mushy areas
caused by repeated cannulation in
the same spots, which do not allow
for fibrous tissue formation and,
subsequently, lead to the develop-
ment of large holes (Figure 9).

A patient record of the cann-
ulation sites-such as an illustrated
bedside cannulation chart and a
cannulation rating chart-can be
used to help ensure full needle site
rotation (see Figures 10 and 11).

Step lll: Skin Preparation

Meedles Too Close

one inch
e BT -

three inches apart

Figure §. Comect minimum needia
distance to prevent recirculation

Fgmere 7, Frocormec! meecie distancs,
with the neadins oo closae,

The needle sites selected for
cannulation must be properly
prepped in order to prevent
infection. Proper washing of the
patient's access area with water
and an antibacterial soap should be
done prior to cannulation. If the
patient is unable to wash his or her
own access area, the dialysis staff
can use a washcloth soaked with
antibacterial soap to cleanse the
area. A ready-to-use antibacterial
towel or prep pad can also be
used.

After cleansing, the sites
should then be prepped with either
Betadine or alcohol. Once applied,
Betadine must be allowed to dry
before it is an effective antiseptic,
whereas alcohol must be used in a
liquid state to be effective.® During
the preparation of the access sites,
universal precautions, including the
wearing of gloves, must always be
used to prevent the spread of
infection.

Step IV: Local Anesthesia

If the patient experiences
discomfort during cannulation, the
administration of an intradermal
injection of lidocaine may be used
immediately prior to the needle
cannulation. Other agents, such as
Chloroethane  (ethyl  chloride)
spray, or lidocaine 2.5% with
prilocaine 2.5% (Emla Cream), can
also be used to prevent discomfort
from the cannulation. Because of
the potential for further discomfort
brought on by additional needle
sticks, the choice of using lidocaine
as a local anesthetic for needle
cannulation should be at the
request of the patient; however, its
use should be avoided in the case
of a deep or edematous graft-which
may occur with newly created
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Figure 8. “One-site-itis” due to repeated needle puncture in the same location,
the result of poor needle site rotation.

PTFE grafts-where the injection of
lidocaine prevents palpation and
easy cannulation.

When using lidocaine, the
minimal amount (0.2 cc) should be
used, and the patient should be
warned that the injection might
burn or sting. Care must always be
taken to ensure that the lidocaine is
injected only into the tissue on top
of the access and never into the
graft or fistula itself.

Step V: Needle Selection

The specific gauge of the needles
used for cannulation should always
be ordered by the nephrologist in
order to ensure that an adequate
bloodflow rate is achieved for the
proper delivery of the dialysis
prescription. The length of the
needles, on the other hand, may be
altered by the dialysis staff in order
to reach, for instance, deep grafts
such as those found in the upper
arm of an obese patient, where a 1"
needle may not be long enough to
cannulate the graft or advance far
enough into the graft to prevent
movement. In that case, a 1 1/4"
needle may be helpful.

The needles used should
always have a back eye to ensure
that the optimal flow is achieved.
Additionally, the standard 16-gauge
needle may need to be increased
to a 15- or 14-gauge in order to
achieve bloodflows greater than
300 ml/min (bloodflow rates of 350

to 500 ml/min are now standard in
many dialysis units).

Pre-pump arterial pressure
monitoring can help determine if
the needle gauge needs to be
increased. If the arterial pressure
falls lower than -200 to -250
mmHg, the needle size should be
increased (i.e., a smaller gauge
number should be used). However,
this decision should first be
discussed with the dialysis staff
and the nephrologist.

Step VI: Cannulation
Technique

The needle should be held by the
wings, with the bevel of the needle
facing upward for the cannulation
(see Figure 12). This places the
cutting edge of the needle on the

skin, which facilitates cannulation
through the skin, subcutaneous
tissue, and the graft wall or fistula
vessel wall.

The needle should be held at a
20- to 35-degree angle for AV
fistulas, and at approximately a 45-
degree angle for grafts.® Once the
needle has been advanced through
the skin, subcutaneous tissue, and
graft or fistula wall, the blood
flashback should be visible.
Continue to advance the needle no
greater than 1/8 of an inch and
then rotate the needle 180
degrees® (see Figure 13). The
needle bevel is rotated to help
prevent a "back wall" or posterior
wall infiltration, which can occur if
the needle's bevel tip accidentally
punctures the bottom of the graft or
fistula (see the discussion under
"Cannulation Problem-Solving").

The needle should then be
leveled out (i.e., placed flat against
the skin) and then advanced slowly
up to the needle hub (see Figure
14).

Step VII: Securing

the Needle

The wings of the fistula needle can
be secured by using a butterfly
tape technique. A piece of 1"-wide
adhesive tape 6" or greater in
length is carefully placed under the
fistula needle wings and then
folded so that it crosses over the or

Figure 9. A pseudoaneurysm caused by “one-site-itis,” which can lead to graft failure.
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Brachial Artery

Cephalic Vein

procedure, a 2x2
gauze pad may be
placed under the
needle wings to
correct the needle
angle. Care must
be taken with any
change to the
needle position so
that infiltration into
the back or side
wall of the graft or
fistula is avoided.

Step VIII:
Cannulation
Problem-
Solving

Figure 10. Bedside cannulation chart, showing dates and
locations of prior puncture sites.

needle site. An adhesive bandage
or a 2x2 gauze pad is then placed
over the needle and secured by
another 6"-long piece of tape.

The needles must be secured
in place in order to prevent
accidental dislodgment or move-
ment of the needles within the
access, and care must be taken to
monitor the needles for inadvertent
movement during the dialysis
treatment. This movement within
the graft or fistula can result from
the patient rotating or bending his
or her access limb, which may lead
to poor bloodflow and/or needle
infiltration.

Special care must be taken
with deep or edematous grafts
because the needles are more
prone to shift after the cannulation.
With edematous grafts, this results
from the edema being displaced
following the application of
pressure during the palpation and
cannulation of the graft, with the
edema subsequently returning to
the subcutaneous tissue surr-
ounding the cannulation sites and
causing the movement of the
needles. With deep grafts, move-
ment can occur simply because of
the amount of tissue pressing
against the needle.

Should any movement of the
needles occur during the dialysis

If resistance is felt
at any time during
needle advance-ment or needle
position change, the needle should
be pulled back and the angle
redirected. When in doubt, always
ask a colleague for help.

A back or side wall infiltration
can occur with any needle
cannulation. If an infiltration does
occur prior to the patient receiving
heparin, the needle should be
pulled out and digital pressure
applied to the exit site by placing
two fingers along the access-
extending over a minimum of a 1"
span-in the area of the infiltration.
Unfortunately, it is difficult to control
back or side wall bleeding because
direct pressure to the puncture site
is not possible.

If the patient has already
received heparin, the infiltration site
must be carefully assessed to see
if the needle should be pulled out
or left in place with ice applied over
the site until the dialysis treatment
is completed. If the infiltration site
remains stable with no increase in
the size of the hematoma, the
needle can be safely left in place
and pulled out at the end of the
treatment. If, however, the
hematoma increases in size, the
needle should be removed and
digital pressure applied. Never
apply pressure to an infiltration site
while the needle is still in the

vessel, as this could cause further
damage to the vessel wall.

Should an infiltration occur,
cannulation with another needle
should be performed at a spot as
far away from the infiltration site as
possible. If the infiltration has been
caused by a venous needle, the
second needle should be placed
above the infiltration site. However,
this is not always possible, and if
the venous needle must be placed
below the infiltration site, it should
be placed 1 1/2" to 2" away from
the site to prevent the needle tip
from dislodging the clot formation
at the site of the vessel wall
infiltration. Following the second
cannulation, careful flushing of the
venous needle, along with a slow
restart of the dialysis blood pump,
should be performed in order to
monitor the infiltration site for an
increase in hematoma size.

Care must be taken with all
needle cannulations in order to
prevent infiltrations. A severe
infiltration, such as a posterior or
back wall infiltration in a PTFE
graft, can lead to the formation of a
large hematoma and subsequent
graft compression and/or graft
thrombosis. While the use of the
180-degree needle rotation, or
"flip," discussed earlier is not
necessary to correctly cannulate a
PTFE graft or fistula, it may help
decrease the chance of a severe
infiltration. When training new staff,

0 = with easa, no difficulty

1 = poor flashback or no
flashback

2 = flashback, but unable
to advance neadle

3 = poor bloodflow

4 = clotted neadle

5 = infiltration

izhe A Mg lo
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A
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Fote: Place information an
patient’s treatment chart.

Figure 11. Sample representation of a
meedle cannulation chart, used to track
difficufty or ease of the cannulations,
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this technique may be particularly
helpful in preventing the staff
member from advancing the needle
into and through the vessel in one
smooth, uncontrolled movement.

In a recent article by Hartigan,”
the question is raised as to whether
flipping the needle may, in fact,
actually cause additional trauma to
the intimal of the access. However,
Hartigan acknowledges that no
controlled studies have been
performed to address the risks and
benefits of flipping or not flipping
the needle during cannulation.
Dialysis staff, therefore, should
evaluate the infiltration problems
that occur within their own practice
and appropriately adjust cannu-

lation techniques in order to
decrease the number of infil-
trations.

Step IX: Removal

of the Needles

Proper needle removal is as
important as is proper needle

cannulation, for if the needles are
improperly removed, damage to the
vessel wall can occur, whether with
PTFE grafts or AV fistulas.

The tape should be carefully
removed post-dialysis to prevent

4
-

movement of the needles. Each
needle is then withdrawn slowly, at
a 20-degree angle, until the entire
needle has been removed. To
prevent damage to the vessel wall,
digital pressure should not be
applied during needle removal.® If
the needle bevel has been rotated
180 degrees during insertion, there
is no clinical evidence or research
that supports the re-flip or re-
rotation of the needle before it is

withdrawn.
Once the needle has been
removed, mild digital pressure

should be applied to the needle exit
sites of both the skin and graft or
vessel wall (see Figure 15). A
gauze pad should be held over the
sites with constant pressure,
without peeking, for 10 to 15
minutes. To ensure that both the
skin and vessel needle exit sites
are being compressed, the patient
should place both the index and
middle fingers over the gauze pad,
with the thumb wrapped around the
limb like a "C" clamp. This will keep
the patient from shifting the
compression off of the exit sites,
which would permit bleeding. The
bruit and thrill should continue to be
discernible above and below the
compression sites, an indication

=)

Figure 12. Correct Needle angle, with
the bewel facing upward.

Figure 13. 180-degree rotation
{"fMipping") of the needle, done to
prevent back wall infiltration,

E—

Figure 14. Leveling out of the needle, followed by needle advancement.

that bloodflow occlusion (which
could possibly cause thrombosis of
the access) has been averted. A
family member can be trained to
assist patients who are unable to
maintain compression of their own
needle sites.

) )

Figure 15. Correct application of pressure

to the needle axit site.

When using topical clotting
agents, care must be taken to
ensure that the cannulation site has
clotted and not just the needle exit
site of the skin, for if hemostasis is
not achieved, blood may leak out
into the subcutaneous tissue
surrounding the graft. This often
happens when the patient stands
up to exit the dialysis unit, at which
time the cannulation site can begin
re-bleeding if the clot over the skin
puncture site is dislodged. If re-
bleeding is not visible from the skin
puncture site but has occurred
subcutaneously, ecchymotic areas
will be present when the patient
returns for his or her next dialysis
treatment.

Step X: Discharge Dressing
and Assessment

Always discharge the patient from
the unit with an adhesive bandage
or gauze pad over the cannulation
sites. Tape may be used to secure
the pad but should not be so tight
that it compresses the lumen of the
access.

Before the patient leaves the
unit, assess and document the
quality of the bruit and thrill. If the
bruit or thrill is greatly decreased or
absent, the patient must not be
discharged until the nephrologist
has been notified. And remember,
a Doppler-positive bruit does not
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always equate with a positive bruit
and thrill.

CONCLUSION

Nursing research is needed to
better evaluate all cannulation
procedures. Our goal should be to
safely cannulate any access
without  causing unnecessary
damage to the patient's lifeline. As
such, the basics of needle
cannulation must be openly
discussed among all patient care
staff members. We must work
toward having all dialysis staff
members understand and master
the basics of vascular access.

The fundamental principles
of vascular access should be used
to help train future dialysis staff
members in order to improve the
quality of care that future dialysis
patients will receive. We must
continue to gain knowledge in this
important area through nursing
research and education.
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Abstract

The native arteriovenous fistula (AVF) is the vascular access of
choice for patients on chronic hemodialysis (HD) because of its
longevity and lower complication rate. Yet from 2001 to 2004 in
Canada, there has been a notable increase in both incident and
prevalent central venous catheter (CVC) use with a corresponding
decrease in AVF use over the same time period (Moist, Trpeski,
Na, & Lok, 2008). A similar trend has been found in other coun-
tries (Moist, Chang, Polkinghorne, & McDonald, 2007). There
are a number of contributing factors to low AVF use in patients on
chronic hemodialysis. While some of these factors may be patient-
related, nursing interventions specific to cannulation may be a
contributor. To date, little is known about HD nurses’ attitudes
and experiences regarding cannulation.

The purpose of this study was to describe the culture and every-
day practices of vascular access cannulation of the AVF from the
perspective of the HD nurse. An ethnographic research design was
employed, utilizing qualitative methods. Ten HD nurses were
interviewed using a semi-structured interview tool, and a number
of themes were generated from the interviews. One overarching
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theme of ‘perpetual novice” was evident, acknowledging the fail-

ure to transition from novice to expert cannulator despite working
in HD for a number of years. Other common themes that emerged
from the interviews were a) the lack of fistulas, b) the fistula as a

“hard sell” to patients, c) the skill of cannulation, and d) the
assembly-line approach to care. As a result of a number of factors,

HD nurses were unable to acquire the skills necessary to become an

expert cannulator. Moreover, the decrease in opportunities to prac-

tise cannulation has resulted in wide variation in skill level among
HD nurses. 1o improve cannulation skills and achieve successful
cannulation of AV fistulas, HD nurses identified a number of
educational strategies that should take place. They also identified
the need for an improved documentation system in order to track
cannulation-related problems. Results of this study may be helpful
in understanding the culture of cannulation in a chronic HD unit
and in directing future educational, supportive, and practice
interventions for HD nurses.

Key words: arteriovenous fistula, vascular access, cannulation,
nursing skills

Introduction

Vascular access is referred to as the “lifeline” for individuals
receiving hemodialysis (HD). Clinical practice guidelines in
both the U.S. and Canada recommend the arteriovenous fis-
tula (AVF) as the preferred type of access for patients requiring
chronic HD. The AVF is the vascular access of choice for HD
because of its longevity and lower complication rates when
compared to arteriovenous grafts (AVG) and central venous
catheters (CVC) (Jindal et al., 2006; NKF, 2006). While the
associated costs of vascular access are high among all HD
patients, AVF use is associated with the lowest costs during the
first year of HD (Manns et al., 2005). Furthermore, initiation
of HD with a CVC is associated with significantly higher mor-
tality and morbidity—including known risks such as infection,
central vein stenosis, and thrombosis—than for those individ-
uals commencing HD with an AVF (Moist, Trpeski, Na, &
Lok, 2008; Polkinghorne, McDonald, Atkins, & Kerr, 2004;
Xue, Dahl, Ebben, & Collins, 2003).

Yet, despite the numerous disadvantages of CVC and the
advantages associated with AVF use, results from the Dialysis
Outcomes and Practice Patterns Study (DOPPS) suggest that
AVF use is less than optimal (Rayner et al., 2004). In Canada,
a recent review of data from the Canadian Organ Replacement
Registry (CORR) from 2001 to 2004 demonstrates an increase
in both incident (76.8% to 79.1%) and prevalent (41.8% to
51.7%) CVC use with a corresponding decrease in AVFs over
the same time period that could not be explained by changes in
patient characteristics (Moist et al., 2008). A similar trend has
been found in other countries, as well (Moist, Chang,
Polkinghorne, & McDonald, 2007). A number of contributing
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factors have been suggested for the declining use of AVFs.
These include patient-related demographic and clinical factors
such as the increasing age of the end stage renal disease popula-
tion, a higher proportion of diabetics, and multiple co-mor-
bidities including extensive peripheral vascular disease (Allon &
Robbin, 2002). In addition, Moist et al. (2007) suggested that
changes in practice patterns within dialysis facilities and patient
preferences against AVF creation may be factors, as well.

Cannulation is an essential skill necessary for all hemodialy-
sis nurses in order to provide HD treatments and, while both
the AVF and AVG require this skill, cannulation of the AVF
was specifically chosen for this study. Cannulation-related com-
plications may be significantly higher in patients with AVFs, as
compared to those with an AVG (van Loon, Kessel, van der
Sande, & Tordoir, 2009a). Furthermore, our HD unit has few
AVGs, accounting for only 1% of total vascular accesses.

Ongoing patency of the AVF depends on a number of fac-
tors. In addition to the quality of blood vessels and surgical
technique used to create the AVE, the way in which the AVF is
handled and cared for by the dialysis staff may also affect
patency and, ultimately, AVF use (van Loon, et al., 2009b). At
our centre, the registered nurse (RN) is responsible for cannu-
lation of the AVF and for the purposes of this paper, the term
HD nurse will be used throughout. The authors recognize that
some HD centres employ registered practical nurses (RPNs)
and other dialysis staff for cannulation.

Unsuccessful cannulation may result in trauma to the AVF
or access loss and, thereby, necessitate the need for CVC place-
ment, which, in turn, may result in an increase in CVC use
and a decrease in AVF use. Therefore, cannulation skills may
be an additional factor contributing either positively or nega-
tively to AVF use. Yet, there is very little research available spe-
cific to cannulation and even less on nurses attitudes and
experiences with cannulation.

Literature review

At the present time, available literature would suggest that
there is significant variability in the use of AVFs for HD and
this variation would appear to occur within HD programs,
across regions, and between countries. In a recent study by Xi
et al. (2010), nephrologists from across Canada and the U.S.
were surveyed to examine patient variables that they consid-
ered when determining the timing and type of HD access, per-
ceived barriers, and absolute contraindications to arteriove-
nous (AV) access creation. Nephrologists were more likely to
refer patients for an AVF if they were less than 65 years of age,
had minimal co-morbidities, and no prior history of failed AV
access. In older patients and those with increased co-morbidi-
ties, Canadian nephrologists indicated a preference for the
CVC. Perceived barriers to establishing a mature AVF includ-
ed patient refusal for creation (77%), refusal to be cannulated
(58%), and high failure-to-mature rates (52%) (Xi et al,
2010).

A number of complications can arise from cannulation of
the AVF including hematoma, aneurysm formation, infection,
and miscannulation requiring more than one needle for
arterial or venous connection for the HD treatment (van Loon
et al, 2009b). One study examining cannulation-related
complications in HD is reported in two separate publications
by van Loon et al. (2009a; 2009b). The studies used a

prospective, observational design and compared newly placed
AVFs and AVGs in 120 incident HD patients during the first
six months of cannulation with two needles. A number of
outcomes were examined, including the types and frequency of
cannulation-related problems, factors associated with
successful and unsuccessful cannulation, CVC dependence,
and the frequency and factors associated with AV access
failure. Cannulation techniques and practices used by the HD
nurses were also examined. During the six-month follow-up
period, only 9% of patients with a vascular access (AVF or
AVG) had uncomplicated cannulations with two needles for
every treatment, while miscannulations occurred in 31% of
patients (van Loon et al., 2009a). The frequency of
miscannulations with AVFs was two times higher than with
AVGs, and cannulation-related complications were significant-
ly higher in the AVF group resulting in the use of single-needle
dialysis (33%), when two needles were not possible, and 22%
of patients required a CVC placement for HD (van Loon et
al., 2009a). Furthermore, cannulation-related problems
resulted in either CVC placement or single-needle use and
were significantly associated with AV access failure (van Loon
et al., 2009a). No predictors were found to be associated with
successful cannulation and the experience level of the HD
nurse was not a significant factor (van Loon et al., 2009b).

While van Loon et al. (2009b) concluded the experience
level of the HD nurse was not predictive of successful cannu-
lation of the AVE, results from the DOPPS analysis would sug-
gest otherwise (Pifer et al., 2002). The DOPPS study exam-
ined the impact of professional HD staff experience on vascu-
lar access (AVF and AVG) outcomes. Results demonstrated
that for each 20% increase in the percentage of experienced
HD staff (i.e., those working in HD > 3 years), a reported
11% decrease in AVF and AVG failure was realized (Pifer et al.,
2002). Pile (2004) contends that the DOPPS findings lend
support for the need for education, protocols and procedures,
as well as mentoring of staff members who manipulate and
care for vascular access, as critical to successful patient out-
comes. Certainly, the use of a multidisciplinary team approach
has been shown to increase AVF creation (and decrease AVG
placement), with one component of the program that includes
a comprehensive HD staff education program (Nguyen,
Griffith, & Treat, 2003).

Vascular access preferences among hemodialysis nurses and
patients have been examined in two studies. The first study by
Bay, Van Cleef, and Owens (1998) surveyed 129 individuals
on HD and 64 medical personnel (nephrologists, access
physicians, dialysis nurses and technicians) about their
preferences and concerns regarding vascular access. The access
preferred most by physicians was the AV fistula in the lower
arm, while nurses preferred the AVG in the lower arm.
Patients, however, preferred an access in the forearm that was
easy to cannulate, had minimal effect on their appearance,
provided quick hemostasis after dialysis, and enabled arm
comfort during dialysis. In addition, patients were most
concerned about pain during needle insertion, while
physicians’ concerns pertained to thrombosis and infection of
the vascular access.

The second study by Young et al. (2002), as part of the
DOPPS study, examined vascular access preferences among
medical directors and nurse managers, as well as practices

36 July—September 2010, Volume 20, Issue 3 * The CANNT Journal



within a number of HD facilities in the U.S. They found that
21% of medical directors and 40% of nurse managers preferred
the AVG for HD. Interestingly, patients who reported a
preference for the AVG were more than twice as likely to have
an AVG than an AVE The investigators suggested that staff
preference for one type of access over another may influence the
type of access created. Neither study explored nurses™ attitudes
and experiences regarding cannulation.

Cannulation is an essential skill for all HD nurses. Based on
a review of the literature regarding cannulation practices and
from observations made in our HD unit, it would appear that
cannulation-related complications continue to be a significant
problem. With the gradual decline in AVF use in recent years,
efforts aimed at understanding the reasons for this trend are
essential. To date, there have been no studies examining can-
nulation from the nurse’s perspective and little is known about
cannulation-related problems as experienced subjectively by
the HD nurse.

Purpose

The purpose of this study was to describe the cannulation
experiences of HD nurses, with a particular interest in
exploring the context in which nurses practise. To this end, the
study will atctempt to answer the following research question:
What is the culture of AVF cannulation among HD nurses?

Methodology
Design

An ethnographic research design was employed, utilizing
qualitative methods. Ethnography is used in the health and
social sciences as a means of studying the culture of groups of
people and describing and interpreting cultural patterns
(Streubert Speziale & Carpenter, 2003). According to Poland,

Table 1. Interview Guide

1. Can you tell me how long you have worked a) as a
nurse, b) as a hemodialysis nurse, and ¢) in the current
hemodialysis unit? Are you full-time, part-time, casual?

2. Can you tell me about your experience with
cannulation?

3. Can you tell me about the nursing procedure of
cannulating a dialysis access?

4. Can you tell me about your knowledge and beliefs
pertaining to cannulation?

5. Can you tell me about the impact of your nursing
interventions regarding patients a) having an access
created, b) cannulation of the access, and
¢) maintaining the access?

6. Can you tell me what influences your decision
whether to cannulate (or not) when the patient has
both an AV access and a Permcath in place?

7. All of the questions today have asked about your
experience with cannulation. Is there anything you
want to say specific to your experience cannulating
either fistulas or grafts?

Any other comments?

Lehoux, Holmes and Andrews (2005), “cultures involve com-
mon/shared beliefs or values at a variety of scales; cultures give
meaning to ways of life and act as a lens through which we
look at the world that both affects and represents our behav-
ior; and cultures produce (and are reproduced through) mate-
rial and symbolic forms” (p. 172). Of particular interest in this
study is the concept of cannulation as a practice that occurs
within the culture of a dialysis unit. A fundamental character-
istic of ethnography is cultural immersion, whereby the
researcher becomes a part of the culture through participant
observation, recording of observations, and interviewing indi-
vidual members of the group (Streubert Speziale & Carpenter,
2003). As a result, multiple methods including observation,
in-depth interviews, and focus groups were utilized for this
study.

Sample and methods

The hemodialysis unit where the research study took place
cares for approximately 185 patients receiving chronic HD,
provides management of acute HD for in-patients within the
same hospital, and back-up services for regional satellite HD
units. The hospital is located within an urban, academic health
centre in Canada. At the time of the study, there were approx-
imately 85 HD nurses working, a combination of full-time,
part-time and casual hours, who were eligible to participate.

This research study received ethical approval from the local
research ethics board. Consistent with an ethnographic quali-
tative research design, the research assistant began by partici-
pating in two observational experiences in the HD unit
(Mulhall, 2003), observing cannulation by a number of differ-
ent HD nurses, on different patients, and at different times
throughout the day. To maintain anonymity of subjects, a
rescarch assistant with experience involving ethnographic
research was hired, since the investigators (B.W. and L.H.)
were employed in the HD unit where the study took place.
Participant observation can contribute to a study’s rigor
through increased credibility (Streubert Speziale & Carpenter,
2003). Field notes were recorded immediately after each ses-
sion and shared with the team for review and analysis
(Emerson, Fretz, Shaw, & Thompson, 1995).

To capture thoughts of participants and the nuances of
behaviours that could be missed in observation, all HD nurses
working in the unit at the time of the study were invited to
participate in in-depth interviews. Sample size in qualitative
research is typically small and purposeful, whereby subjects are
selected for the purpose of describing an experience or, in this
case, a culture of which they are a part (Molzahn & Sheilds,
1997; Streubert Speziale & Carpenter, 2003). A hypothetical
sample size of 15 nurses was proposed at the outset based on a
broad reading of qualitative work focused on capturing prac-
tice phenomena. However, after 10 interviews, data collection
was terminated, as the data appeared saturated.

Eligible participants were informed about the study by the
primary investigator and a letter was provided inviting nurses
to participate. HD nurses interested in participating in the
study were instructed to contact the research assistant directly
to arrange a time to be interviewed. Informed consent was
obtained by the research assistant to participate in one 45- to
60-minute interview.

A semi-structured interview tool was used by the research
assistant to guide each session (see Table 1). Each interview
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took place in a private area away from the HD unit or in the
participant’s home—whichever was preferred by the partici-
pant. Throughout the interviews, subjects were asked for clar-
ification regarding their comments. This reduces misinterpre-
tation and contributes to the study’s credibility (Lincoln &
Guba, 1985). All interviews were audiotaped and transcribed
verbatim to allow for “a faithful reproduction of the aural
record” (Poland, 1995, p. 291) and, therefore, contribute to
the data’s rigor. In addition to the interview, nurses who par-
ticipated were asked to complete a short demographic form
requesting information about gender, years of experience in
nursing, and years of HD experience.

Following completion of interviews and verbatim tran-
scription, key themes were identified by the investigators, ini-
tially independently and then discussed as a group. Once there
was agreement among investigators regarding the key themes,
focus groups were then utilized as a means of enhancing data
analysis, as preliminary findings were brought back to the HD
nurses for discussion and refinement. Four focus groups, each
between 45 and 60 minutes in length, were conducted over
two days, and involved previous interview participants, as well
as other HD nurses from the unit. In total, 31 members
attended focus groups and assisted in confirming key themes
from the data, consistent with their experience. Practical rec-
ommendations for improvement were also identified.

Results

All participants were female, with an average of 23.9 years
(range 11 to 40 years) of nursing experience and an average of
13.3 years (range 2.5 to 39 years) of nephrology nursing expe-
rience. At the time of the HD nurses’ interviews in 2009,
14% of the chronic patients in the unit were using an AVE,
85% had a CVC, and 1% had an AVG in place for HD. A
comparison of vascular access prevalence data over the previ-
ous five years demonstrated an overall reduction in AVF use
(21% to 14%) with an increase in CVC use (78% to 85%).
There was minimal change in AVG use (2% to 1%).

Results of observational experiences demonstrated good
patient engagement among HD nurses working “with” not
“on” the patient being cannulated. In addition, the observa-
tional experiences demonstrated that nurses varied in their level
of clinical experience and expertise with cannulation. Nurses
appeared willing to help their peers when difficulties with can-
nulation arose within the context of the peer relationship.

A number of themes emerged from the interviews and
focus groups. The overriding perceptions among all nurses
were of a) the lack of fistulas; b) fistulas were a “hard sell”; )
the skill of cannulation; and d) the assembly-line approach.
Issues surrounding the variation in skill level among nurses
were also recognized. Environmental influences within the
HD unit itself were also identified as a contributing factor
affecting successful cannulation. As a result, a variety of
patient, nurse and environmental factors prevented many
nurses in transitioning from novices to experts, leading to what
we have termed the “perpetual novice.”

The lack of fistulas

The lack of AVFs being used for HD was described as a
concern by all HD nurses who were interviewed, resulting in
challenges to maintain competency and cannulation skills.
Participants also recognized a number of patient factors con-

tributing to the lack of AVFs, including the aging HD popu-
lation and associated multiple co-morbidities, including dia-
betes. Nurses recognized the population of patients in the HD
unit included individuals who were generally too ill to do
home therapy and/or receive HD at one of the outlying satel-
lite units. Thus, what was seen in our HD unit was a cluster of
older, sicker patients who were perhaps not medically suitable
for AVF surgery. As one nurse summarized:

“..part of it, I think, is because the people that we have in-cen-
tre anyway, the people who are younger and probably have a fis-
tula go out to the satellites because they are more stable and health-
ier. And we have the sicker, elderly patients. I'm not sure what our
average age is now in the unit. It is probably 75 or higher. And,
there are factors that more and more of our patients have compli-
cations or co-morbidities like diabetes. So their vessels aren’t good
to start with. In which case, then the chances of a fistula func-
tioning is even less than it would have been if they were a healthy
G6O-year-old except for renal failure. So I think its a combination
of factors of why we don’t have as many (fistulas).”

From another nurse,

“We have an awful lot of Permcaths for the number of patients
we have. We just don’t have enough fistulas... We have a fair num-
ber of elderly patients, or frail patients in dialysis. That might be
a factor too.”

There was recognition among several nurses who were
interviewed that creation of an AVF may not be suitable for all
patients, and that the appropriateness of referrals needs to be
assessed on a case-by-case basis, “You certainly have to look at
the individual to see what, you know, whether they are a good
candidate for a fistula.”

During the interviews, nurses acknowledged the impor-
tance of the vascular surgeon to the process of AVF creation
and the need to maintain dedicated vascular surgery time and
expertise. In addition, there was a perception that more could
be done within the chronic kidney disease (CKD) clinics to
create more fistulas prior to the initiation of HD. One nurse
commented, “The problem is that once the patients get the
line, they prefer the line. So, it’s important to get a fistula in
before they start dialysis.”

Fistula as a hard sell

Hemodialysis nurses acknowledged that despite continued
efforts to promote the AVF and educate patients about its ben-
efits, convincing a patient to go for an AVF can be a hard sell,
and an even harder sell in those patients with an existing CVC
in place. A number of reasons for this were suggested. First,
patients get accustomed to the CVC and may perceive that it
is working well so, “Why go for surgery when this (the CVC)
is working just fine.” Or, as other HD nurses suggested, the
deterrent may be the needles associated with the AVF versus no
needles with the CVC. Even more significant was the impact
of “waiting room chatter” on the development of patients’ neg-
ative attitudes towards the AVE.

“Its a hard sell because the patients all sit out in the waiting
room and talk and they hear horror stories and they are like, ‘not
gonna happen’. And it doesn’t matter how much you talk about
how much better it (the AVF) is for them, less risk of infection, all
of that, theyre like, Ya, I've heard the horror stories.” And then 1
see the horror stories and I find it a tough sell after 10 years. I find
it a tough sell now because of the problems with cannulations.”
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A comment by another HD nurse about patients in the
waiting room:

“I think they see the problems people have and they can hear it
and it just scares them. Or, theyll talk about it in the waiting
room and they just get turned off.”

The outcome of the waiting room discussions and the belief
among many of the HD nurses is that “nothing you can say
will change their mind after that, unfortunately.”

The skill of cannulation

The HD nurses who were interviewed had several years of
nephrology nursing experience and they generally expressed
enjoyment at cannulating fistulas. The majority viewed can-
nulation as something to be learned, while a few envisioned
cannulation as something one was naturally or instinctively
good at. Many described having good days and bad days with
cannulation and, for some, there was an element of luck
involved in successful skill performance.

The key notion among all HD nurses was the importance
of learning and having opportunities to practise as a means to
refining their skill. At the same time, there was recognition
that this was becoming more difficult with the limited number
of AVFs and the perception that many HD nurses have
become less comfortable with cannulation over time. One par-
ticipant commented: “A lot of nurses just don't feel comfort-
able with it (cannulation) and I think it is because they dont
do it enough, because we dont have enough.” With fewer
opportunities to practise, there is recognition of anxiety on the
part of the HD nurse to get it right:

“I think the opportunity (to cannulate) is not there. Its a big
unit and then you dont have as many (fistulas), so sometimes
there isnt the opportunity, and they (the nurses) are nervous
because they haven't done it as often. So, it’s kind of a double-edged

. »
sword in a way.

The importance of a proper assessment of the fistula at each
treatment was identified as the key to successful cannulation.
HD nurses described the processes of what they look for and
what they feel for, as part of their assessment. The second key
notion to being successful with cannulation was the need to
take time in doing the assessment and in taking time, this can
also help to alleviate any patient anxiety that may exist. “I get
my stethoscope and listen to it. I get the ultrasound machine
and look at it. I will sit down and feel with my fingers to see
where it actually is before cannulating.” From another HD
nurse, “I just go slow and easy and just, you know, try to put
them at ease... getting the arm warmed up and rtalking to
them, and listening and feeling...” A comment from a third
HD nurse:

“I always take my time and tell them at the beginning, I say, ‘1
only want to do this once, I don't want to keep poking you, so I'm
going to take my time and choose the best possible spot and really
be sure of myself before I put the needle in.” That usually calms
them and then I don’t feel too bad about taking time.”

Participants suggested that the lack of proper assessment
and failure to take time with cannulation were reasons why so
many HD nurses were having problems with cannulation. A
few even suggested that, for some, there was no assessment at
all and that HD nurses used the needle marks from previous
treatments as their landmark for insertion. Others suggested

that a lack of knowledge around how to do a proper assessment
was the reason for what they were seeing in practice. One nurse
commented:

“The majority of nurses, the nurses I know that work in dial-
ysis, will use somebody elses track marks or where their last needle
was put in the fistula and I think thats why some patients have a
lot of problems. Because it depends on the texture of the skin that
day, how much fluid they have on board, the vessels move because
they are inside the body... they (the nurses) don’t really know how
to feel it (the AVF) and know where it is to put the needle in. I
would guess at least 50% go by what spot they saw the last person
using instead of doing an inspection of the vessel.”

Assembly-line dialysis

Apart from issues specific to the knowledge and skills sur-
rounding cannulation, HD nurses also identified environmen-
tal influences that can impact on their success with cannula-
tion. Specifically, the pace of the unit during on/off procedure
times and the perceived culture of the ‘assembly line’ during
these times is a significant factor, as evidenced by the follow-
ing comments, “Its like an assembly line. Get ‘em on, get ‘em
off” or, “get ‘em on, get ‘em off. It’s a little race.” HD nurses
acknowledged that pace pressures come from a variety of
sources including themselves, the other HD nurses working
that day, the volume and acuity of patients requiring dialysis,
and the need to fit everyone in during regular work hours, as
well as pressure from the patients . Another nurse commented:

“Certainly, the pace has picked up a lot (more) than it had
been a few years ago. No doubt about it. And, I think, people feel
pressured to keep up that pace, too. The patients, really, as much,
they just want to get here, get on, get done, and get out of here. ..
Or, you feel pressure from your co-workers.”

Constraints of the system appear to play a role, as well.

“You have to do this number of patients in a day and staff only
work from seven in the morning until 11 at night... and if you
stayed longer, then somebody has to pay overtime and then, they
say, oh well, were over budget we'd better cut back, better cut cor-
ners, no more overtime...”

The outcome of the pace pressures is the tendency to take
less time, rush, and not do a proper and meaningful assessment.

“..were all in an assembly-line dialysis community now-a-
days, where its get the patient on, get them dialyzed, get them off;
and you do whatever is quickest and easiest. We don’t take the time
to assess the arm.”

The perpetual novice

The limited number of AVFs and fewer opportunities to
acquire adequate skill, combined with pace pressures that may
impact on proper assessment and cannulation technique, lead
to an environment whereby the new HD nurse is unable to
acquire the necessary skills for cannulation. In essence, these
new HD nurses become stuck, as the “perpetual novice” can-
nulator. The perpetual novice theme acknowledges that the
transition from novice to expert cannulator, a term coined by
Benner (2001), is somehow delayed or even halted altogether,
despite working in the HD unit for a number of years. This
can lead to wide variation in level of cannulation skill, and
recognition and description of HD nurses, as either “good” or
“bad” cannulators. HD nurses appear to be very aware of who
is a good cannulator versus who is a bad cannulator. For the
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most part, the HD nurses reported willingness to help out
their peers when there were problems with cannulation and
they identified the “good” cannulators as those nurses routine-
ly asked for help.

“Well if you can'’t get it, then you get one of the other nurses to
help. I mean, everybody knows who can cannulate and who can’.
So you go find one of the good cannulators and say can you give
me a hand with this?”

According to one HD nurse, the downside to being identi-
fied as an expert or “good” cannulator is the pressure to come
in and make things right when problems arise.

“One thing I hate is when, if a nurse has been having problems
and then she calls you in and they say, Tm going to get so and so
because she is the expert.” Well now, that puts the patients expec-
tations extremely high and if that nurse has made a mess of the
arm, you might not be able to get it in, even if you are a so-called
expert, because you may not be able to feel it because it is so full of
damaged tissue and blood that you cant find the vessel.”

Participants acknowledged the added pressures that may be
felt by HD nurses less comfortable with cannulation and, for
some, they felt pressured by patients to be successful. For nurs-
es transferring into HD from other hospital departments,
there may be added pressure to be an expert cannulator right
away. “They (the nurses) are experts in their area that they
came from and they feel like they should be experts right away
here.” Over time, with limited opportunities to improve one’s
skills through practice, there may be a tendency to avoid can-
nulation altogether. This avoidance may be subtle or obvious.

“Some (nurses) who are not comfortable doing fistulas don’t
want to admit they are not comfortable doing it and... will go
and do another patient who has a line or will simply ignore the
patient... will look busy, so that somebody else will actually go
over and put that patient on because they don’t want to admit
they can’t do it or that they need help... why would I want to
bother, I can go and do this easy one and I don’t have to put any
effort into it.”

In the long term, the tendency to avoid cannulation creates
even fewer opportunities to develop one’s skill and this
becomes a vicious cycle. In a busy outpatient setting, it may be
easy to avoid cannulation during the day. However, there is
recognition that evening on-call can or may become an issue if
the HD nurse on-call is a “bad cannulator” and there is no one
to help out when problems arise.

“Somebody will say, I don’t do fistulas. I say, well what would
you do in the middle of the night if the patient comes in and has
a fistula? You can’t say, I don’t do fistulas. So you have to try. And
1 think the less they do, the less experience they have. Even if they
are a rotten cannulator, they could maybe learn a bit. There are
fistulas here and they do have to use them.”

Discussion

Results of this study provide a starting point in examining
the culture of vascular access cannulation of the AVF from the
subjective experience of the HD nurse. Cannulation is an
essential skill for the HD nurse, yet nurses are indicating that
there are fewer and fewer opportunities to develop and/or
maintain their cannulation skills. Currently, HD nurses
acknowledge there is wide variation in skill level between
them, so-called “good” and “bad” cannulators. Several factors,

including patient, nurse and environmental factors have
contributed to what we themed “the perpetual novice” nurse;
one who is unable to acquire the necessary skills to become an
expert cannulator.

Benner’s (2001) work on skill acquisition in nursing pro-
vides a suitable model by which to examine the development
of HD nurses’ clinical expertise around cannulation. The
model suggests that skill development occurs on a continuum,
as the learner passes through five levels of proficiency: novice,
advanced beginner, competent, proficient, and expert. At one
end of the spectrum, the novice has no experience to draw
upon. He/she functions using a defined set of rules, protocols,
and policies to guide his/her clinical practice. At the other end
of the spectrum, the expert no longer relies on principles,
roles and guidelines to connect his/her understanding of a sit-
uation to an appropriate action. Instead, the expert nurse uses
his/her wealth of experience and intuitive grasp of each situa-
tion to guide decisions around the best action for a particular
situation.

The concepts embedded in Benner’s (2001) novice to
expert model are widely applicable to cannulation concerns, as
identified by the HD nurses who participated in our study.
First, the model has applicability to both newly graduated
nurses, as well as experienced nurses transferring from other
clinical areas. For the latter group, Benner would argue that
even experienced nurses entering a new clinical area where they
have no prior clinical experience with a particular patient pop-
ulation may be limited to novice level of performance if the
goals and tools of patient care are unfamiliar to them. Thus,
according to Benner (2001), one cannot expect an expert nurse
in one clinical area (e.g., critical care) who transfers to HD to
be an expert cannulator right away.

The second important concept inherent in Benner’s model
(2001) is the suggestion as to how individuals learn, and this
has implications for HD nurse orientation and staff develop-
ment programs. Benner proposes that learning is an active
process that occurs as a result of exposure to actual clinical sit-
uations. From a cannulation perspective, the model would,
therefore, support HD nurses’ views that they need more
opportunities to perform the skill and it is through these
opportunities that proficiency and expertise will develop. The
model also acknowledges that individuals learn differently,
depending on their stage in the novice to expert continuum.
The novice, for example, must first learn the policies and pro-
cedures around the skill in question while learning becomes
more and more abstract, as one proceeds further along the con-
tinuum towards the expert level. This has implications for
nephrology educators and/or nurse mentors providing instruc-
tion and mentoring around cannulation and should guide
decisions around what and how the information is provided
during initial orientation for new staff and ongoing education
for those with more experience.

The challenge in developing any orientation and/or contin-
uing education plan is the need for creative solutions that
allow for variation in skill level between learners. Hayes (1998)
reported on her experience with the development and imple-
mentation of a structured cannulation program in the U.K.
The program consists of three components: a) an access scor-
ing system that rates the ease or difficulty in cannulating a par-
ticular AVF; 2) a formalized documentation system for com-
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municating access issues; and 3) a structured staff cannulation
training program that recognizes three competency levels of
learners; level 1 (learner), level 2 (established) and level 3
(experienced). Outcomes of the implementation have includ-
ed positive reports by all staff, improved documentation, a
greater liaison with nephrologists and vascular surgeons, and
fewer reported access complications.

Apart from examining how best to improve learning oppor-
tunities for HD nurses, results from this study also highlight
the need to look at ways to improve the culture of the HD
unit, as it relates to cannulation. While all acknowledged the
need to slow down and take time, there seemed to be more
value placed on completing the task in the shortest amount of
time so as not to get behind and keep other patients and col-
leagues waiting. In this case, looking at alternative ways to
schedule the on/off times for those with AVFs might be con-
sidered. This also requires HD nurses to be more considerate
in allowing others sufficient time to complete their assessment
and cannulation.

The notion of culture change applies to HD nurses’ atti-
tudes, as well. Further exploration of comments like, “I don’t
do fistulas” needs to occur in an effort to determine the atti-
tudes and experiences behind this type of statement. The
organization should provide HD nurses with adequate educa-
tion and experiential opportunities, and this has been identi-
fied by participants as an area for improvement. At the same
time, it is also important to acknowledge that, as profession-
als, HD nurses need to demonstrate accountability in identi-
fying their own knowledge deficits and seek out learning
opportunities within the clinical setting. Opportunities to
continue learning in a non—threatening environment may
contribute to less avoidance. A change in the cannulation
experience over time from negative to positive may help to
create a more positive culture in the HD unit. In the long
term, this may result in less ‘waiting room chatter’ and, ulti-
mately, an increase in the number of AVFs as vascular access

for HD.

Limitations

This study provides an early look at cannulation of AVFs
from the perspective of the HD nurse using a qualitative
methodology. Due to the small sample size (n=10),
generalizations cannot be assumed to be representative of all
nephrology nurses performing AVF cannulations. As well, the
majority of those inteviewed had been working in HD for
some time and all of them interviewed indicated that they
liked to cannulate. The conclusions drawn from this study
may have been different if more junior HD nurses with less
nursing experience, and/or nurses with a dislike for
cannulation participated in the study.

A second limitation of this study relates to the context
within which this study took place. The HD unit of study is
located in a large tertiary care centre in Canada managing a siz-
able chronic outpatient population. The majority of chronic
HD patients we service are older adults with multiple co-mor-
bidities, and may not be representative of other units provid-
ing outpatient HD services.

An additional contextual factor to consider as a limitation
for this study was the environmental climate of the HD unit
at the time the interviews took place. In-services for HD nurs-

es specific to giving and receiving feedback in the workplace
had been organized by nursing leadership and had taken place
just prior to the cannulation interviews. It is likely that there
was heightened awareness of the need for appropriate inter-
personal communications between staff and this may be reflec-
tive of how HD nurses responded to questions about their
peers during the interviews.

Implications for practice

The results of this study have a number of implications for
nephrology nursing practice. At the unit level, participants we
interviewed identified a number of strategies aimed at
improving cannulation skills. First, HD nurses verbalized the
need for standardized orientation on cannulation procedures
with an expert cannulator providing cannulation education.
This might mean that the individual providing orientation for
cannulation may not be the same individual providing the
remainder of orientation related to other HD skills.
Formalized follow-up with each new HD nurse once
orientation is complete was suggested as a means to identifying
continued learning needs. Formal evaluation of the orientation
process, as a whole, was also recognized as valuable. Nurses
reported great value in ongoing education regarding
cannulation and suggested such strategies as an anatomically
correct practice arm, inservices on vascular anatomy and
physiology and AVF assessment, as well as a photo gallery with
pictures of various AVFs. A mentoring system was also
recommended, pairing a novice with expert cannulator, as
designated “cannulators” for a period of time. In addition,
floating to other units within the region where there are a
higher number of AVFs was also suggested, as a means to gain
more hands-on experience.

The need for improved documentation systems was also
recommended by participants. While vascular access
documentation systems are already in place, the HD nurses we
interviewed verbalized variability in what was documented and
the level of detail that was recorded. Greater attention to detail
with respect to what was effective for a particular treatment
and/or problems that were encountered during cannulation
would be valuable for those providing subsequent treatments
for the patient with an AVE This strategy may promote greater
success for the HD nurse with subsequent cannulations while,
at the same time, facilitating greater patient confidence that
the nurse will be successful. Furthermore, continued
opportunities to be successful with cannulation may
contribute to a more positive environment for HD nurses and
their patients.

Last, participants were interested in continuing education
related to the skill of cannulation. It was suggested that this be
provided in a manner that required all HD nurses to
participate, regardless of their comfort level with cannulation.
In this way, they would not be expected to single themselves
out as requiring assistance in order to receive it. An annual
inservice was one suggestion, where participants complete a
teaching module and then perform cannulations with a
recognized expert on hand. All HD nurses would complete the
continuing education sessions, which would serve as a
refresher for all nurses, especially those who may not be
utilizing best practices or who are less skilled or comfortable
with cannulation.
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Implications for research

The present study interviewed HD nurses, all of whom had
considerable HD experience and they were asked to reflect on
their arttitudes and experiences regarding cannulation.
Replication of this study through interviewing the most junior
HD nurses (e.g., less than one year experience) may yield
different results. Further research specific to needling
techniques for cannulation would be helpful in determining
best practice, as currently there appears to be wide variation in
practices between dialysis centres. Finally, while the earlier
study by Bay, Van Cleef, and Owens (1998) surveyed medical

personnel and patients regarding their preferences and concerns
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® Many patients are having arteriovenous fistulas
(AVFs) placed, but there are many problems
with patency and poor maturation of these types
of access. What can be done to improve the out-
comes?
® Autogenous AVFs are the preferred access for
hemodialysis because of their low infection and
thrombosis rates, and decreased costs for
implantation and maintenance. Inadequate vas-
cular access results in increased mortality and morbidity,
increased hospitalizations, and reduced hemodialysis effi-
ciency. The advent of the National Vascular Improvement
Initiative, Fistula First, in 2004 by the Centers for
Medicare and Medicaid Services (CMS) in the United
States has resulted in an increase in the number of AVFs
in current use. The Fistula First Initiative is based on rec-
ommendations from the National Kidney Foundation
(NKF) Dialysis Outcome Quality Initiative (DOQI) on
vascular access, which was recently updated in 2006
(NKF, 2006). The initiative promotes the placement of fis-
tulae in appropriate patients with a goal of 50% or greater
for incident patients and 40% for prevalent patients utiliz-
ing hemodialysis. A goal of 65% AVFs in prevalent
patients has been set for 2009 (NKF, 2006; Ravini,
Spergel, Asif, Roy-Chaudhury, & Besarab, 2007). This
increased emphasis on placement of new AVFs has result-
ed in the use of some AVFs that are less than ideal for can-
nulation, and AVF maturation and patency rates that have
become problematic.

Nephrology nurses are at the forefront of this problem
and encounter this situation on a daily basis. Often, nurs-
es are the first to detect a problematic or failing access
before it comes to the notice of renal physicians or sur-
geons. However, the NKF-KDOQI Clinical Practice
Guidelines for Vascular Access suggest additional strate-
gies to maximize the potential of AVF patency and matu-
ration that goes beyond re-educating about cannulation.
These include protection of blood vessels, mapping of ves-
sels, sufficient time to allow for fistula maturation, and reg-
ular hand-arm exercises (NKF, 2006).

Vein Preservation

Complications from venipuncture may render veins
that are available for AVF creation to become unsuitable.
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Nursing staff play a crucial role in educating patients
about forearm and arm vein preservation. Venipuncture,
intravenous lines, infusions, placement of subclavian
catheters, or peripherally inserted central catheter lines
(PICCs) should be avoided in forearm and upper arm
veins. In patients with Stage 4 or 5 chronic kidney disease
(CKD), venipuncture, intravenous iron infusions, and
blood pressure checks should be avoided in the arm
where the AVF will be placed to preserve blood vessels
for the future (NKF, 20 06).

In patients with CKD, nephrology nurses play a criti-
cal role in emphasizing the importance of vein preserva-
tion, the advantages of timely AVF placement, and pro-
viding education about the need for diagnostic vein map-
ping prior to surgery. Nurses can provide education about
the AVF placement procedure and explain that multiple
appointments in preparation for surgery may be neces-

sary.

Vein Mapping in Preparation for an AVF

Nephrology nurses work in close conjunction with sur-
geons prior to the placement of an AVF, and they can be
educated in ultrasound Doppler vein mapping. This is a
useful tool to assess the size of veins in the forearm and
arm. The vein should be at least 4mm in size prior to anas-
tomosis, since vein dimension is a key determinant of fis-
tula maturation. Nurses can also assess palmar arch ade-
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quacy with Allen’s test (Ives, Akoh, George, Vaughan-
Huxley, & Lawson, 2009).

After AVF Creation

The time required for the AVF to mature both physi-
cally and functionally differs among patients. The critical
time in AVF maturation is days to couple of weeks after
the AVF creation. The NKF-KDOQI guidelines for vas-
cular access suggest allowing 6 to 8 weeks for the fistula to
mature; however, 6 to 8 weeks may be too late to assess
signs of access failure. Nephrology nurses are best suited
to make an assessment of AVF maturation even before the
patient sees the renal physician or surgeon (Banerjee,
Eason, & Wright, 2008). Often, the patient is already on
dialysis with a catheter and has a new AVF, which can be
monitored for growth and maturation as the blood vessels
continue to increase in width, length, and blood flow.

In the first few days after an AVF creation, the nursing
staff should continue to assess the AVF for flow with brief
palpation to feel the thrill and auscultation to listen to the
bruit. An AVF can thrombose in this early period, so lack
of thrill or bruit should lead to an urgent referral to the sur-
geon for evaluation or repair. After 30 days, the focus of
the physical examination should be geared toward assess-
ment of maturation (Asif, Roy-Chaudhury, & Beathard,
2006).

The Immature AVF

Early AVT failure, or “failure to mature,” is defined as
an AVF that has either never matured to be useable (is dif-
ficult to cannulate) or fails to generate necessary blood
flow for successful two needle dialysis (Asif etal., 20 07). It
is important to evaluate for insufficient maturation
because it may lead to early thrombosis, and problematic
vessels may slow the arterialization process of the vein,
resulting in an access that is not adequate for dialysis
(Ravini et al., 2007).

In a prospective study of 119 consecutive patients
referred to interventionalists because of failing to mature
AVF, endovascular procedures (angiograms) were per-
formed to detect the cause of fistula immaturity (Nassar,
Nguyen, Rhee, & Achkar, 20 06). Juxta anastomotic steno-
sis (JAS), the narrowing of the vein just adjacent to the
anastomosis, was found to be the most common lesion
(63.6%), followed by arterial anastomotic stenosis. Venous
outflow stenosis (VS) and accessory veins are other causes
for AVF failure in the maturation stage. Deep vein and dif-
fusely narrow vein are other rarer causes of immaturity. A
combination of lesions is present (Nassar et al., 20 06).

Physical Examination: Look, Listen, and Feel

Physical examination is a vital skill of nurses in assess-
ing AVF maturation. One should look for accessory veins,
collateral veins on the chest wall, tortuosity of the fistula,
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and width and length of the AVF. A small curved AVF
should be referred to the surgeon prior to attempted can-
nulation. An AVF with collateral veins on the chest wall
might be a sign of central vein stenosis. The accessory
veins may steal blood away from the AVF and should be
referred to an interventionalist (Asif et al., 2007).

Staff should auscultate the AVF on a regular basis to
note any change in quality of the continuous bruit under
the entirety of the AVF along its length. A shrill systolic
component to the bruit might be a sign of underlying
stenosis that should be referred to the interventionalist for
fistulogram and angioplasty.

The AVF should be palpated with and without a
tourniquet. The tourniquet stabilizes the AVF and makes
the outflow decrease. The pulse should augment at this
point and is a good sign of adequate inflow (Asif et al.,
2007).

The outflow can be assessed by elevation of the arm
above the level of the heart. This should cause the AVF to
collapse and become less plump. Failure of this to occur
points to an outflow vein stenosis and should be referred
to an interventionalist.

Doppler ultrasound is also a useful tool to check blood
flow rate, fistula dimension, and depth of fistula prior to
use for dialysis. At six weeks, the minimal diameter of the
body of the fistula should be 0.6 cm, with a depth of less
than 0.6 cm below the surface of the skin, and the blood
flow rate should be 600 ml/minute or more by this time.
The length of the fistula should be 5 to 6 cm to allow suc-
cessful two needle dialysis.This is known as the rule of 6s
in AVF assessment (Barrone et al, 2007; NKF, 2006).

Robbin et al. (2002) compared ultrasonographic eval-
uation for AVF maturation with subsequent AVF out-
comes with special emphasis on AVF diameter and flow.
Clinical evaluation by experienced dialysis nurses was
also included as part of the study. The retrospective study
analyzed 69 patients within four months after fistula place-
ment, with dialysis adequacy known in 54 patients. They
concluded that ultrasonographic measurements are very
predictive of fistula maturation. The experienced dialysis
nurses participating in the study evaluated 30 fistulas and
had an 80% (24 of 30) success rate in predicting the ulti-
mate utility of AVF for dialysis.

Timely Referral is Key

Identifying and understanding the impact of all lesions
is a prerequisite for any intervention (Asif et al., 2006).
The more practical approach is to begin with a minimally
invasive diagnostic approach with angjogram wherein the
culprit lesion (J AS or VS) can be angioplastied or ligated
(accessory vein) to improve blood flow and eventually
cause AVF maturity. The success of the endovascular pro-
cedure is high (almost 90%), but recurrence of these
lesions is a problem, and therefore, the procedure may
need to be repeated. Serial angioplasty with gradual incre-
ment in size of the balloon (4 to 6mm) every two weeks is
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another approach, which in experienced hands has
increased fistula maturity rates (Nassar et al., 20 06). If
endovascular management is unsuccessful or not possible,
surgical revision of the AVF or creation of a new vascular
access becomes necessary.

First Cannulation

Clinical judgment in determining time to first use of an
AVF is more appropriate than a time-bound, two-month
rule. Assessment by a combination of physical examina-
tion and Doppler Duplex-derived hemodynamic parame-
ters favors AVF longevity and minimizes hematoma for-
mation (Banerjee et al., 20 08). A 17-gauge or 16-gauge nee-
dle with a “back eye” should be used for the initial cannu-
lation, followed by the use of 15-gauge needles. For
patients with catheters, one arterial needle can be used
and venous return can be achieved through the catheter.
This results in less trauma to the AVF in the first few
weeks. Hematoma formation and prolonged bleeding
after needle withdrawal should be brought to the immedi-
ate attention of the nephrologist and interventionalist
(Banerjee et al., 2008).

Compared to the rope-ladder technique, the button-
hole method offers the advantage of easier cannulation
procedure with less ineffective cannulations and has a spe-
cial benefit for patients with limited access cannulation
sites or with an AVF that is difficult to cannulate. In all,
good cannulation technique leads to prolonged patency
and successful maturation of the AVF (McCann,
Einarsdottir, Van Waeleghem, Murphy, & Sedgwick,
2009).

Implications for Nursing

Nephrology nurses hold the key to a successful fistula
maturation program. Proper cannulation and technique
have been proven to directly relate to fistula patency, but
education about vein preservation, mapping, physical
examination of fistula and ultrasound techniques are
essential for success. Early intervention with vein preser-
vation, vein mapping, and education about the advantages
of AVF are the initial steps in advocating for increased
AVF placement. Nephrology nurses can provide educa-
tion to patients and family members about strategies for
AVT maturation and instruction about daily observation
of the AVF. Evaluation of the AVF at each dialysis session,
observation of hemodynamic changes, and prompt refer-
ral for problematic access are central to improving patient
outcomes.
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ANEXO XIl — QUESTIONARIO PARA 0OS ENFERMEIROS DA

NEPHROCARE




QUESTIONARIO AOS ENFERMEIROS — 22 FASE

Rita Precatado Matos Ferreira

O meu nome é Rita Ferreira, sou colaboradora na Nephrocare de Torres Vedras. Encontro-me neste
momento no 22 ano do Mestrado e Especializagdo Médico-Cirurgica-Vertente Nefroldgica da ESEL e o tema da minha

tese de mestrado é: Dificuldade de canulacdo dos acessos vasculares internos e a sua classificacdo numa escala de

avaliacdo. Parte integrante deste projeto é aplicagdo de um questiondario aos enfermeiros da Nephrocare Portugal.
O questionario ajudar-me-a a perceber quais sdo as carateristicas dos acessos venosos internos que segundo
os enfermeiros os tornam muito dificeis ou muito faceis de canular.

Os resultados deste questiondrio servirdo de base para a construcdo de uma escala numérica que tem como
objectivo definir uma classificagao de dificuldade de canulagao dos acessos venosos internos. Como tal pego que se
foque neste fator. Gostaria que respondesse a todas as perguntas com sinceridade, pois é a sua opinido que me
interessa conhecer, a qual deve refletir a sua experiéncia profissional. Os dados deste questionario sdo andénimos e

confidencias e apenas serdo usados como objeto de estudo.

Instrugdes:

Sendo que a letra “A” é a dificuldade minima sentida a canular e o “E” a dificuldade maxima que sentiu até

hoje, classifique de acordo com a sua opinido e baseada na sua experiéncia profissional os casos que |he apresento

de seguida, escolhendo a opgdo que lhe parecer mais indicada, conforme os exemplos.

A — Muito facil B — Facil C — Nem facil nem dificil D — Dificil E — Muito dificil

Ex.: Individuo do sexo feminino com 23 anos e com 2 anos de experiéncia.

idade | (20-29) 30-39 ‘ 40-49 50-59 ‘ 60 - 65
Género @i@ ‘ Masculino
Tempo experiéncia profissional em hemodidlise em anos << 3> >23-5< ‘ 25-10< 210-15< ‘ >15

Ex.: Individuo que considera a opgdo “A” (Muito facil) a mais indicada.

A B C D E

O acesso a canular é...
... um EAV funcionante canulada a 6 meses, sem complicagbes e num local anatémico de fdcil acesso. ® O O O O

Ex.: Individuo que considera a opg¢do “A” (Muito facil) a mais indicada, mas que se enganou e colocou a “B”,
corrige colocando um X na opg¢ao errada e pintando a opgao certa.

A B C D E

O acesso a canular é...
... um EAV funcionante canulada a 6 meses, sem complicagées e num local anatémico de fdcil acesso. [ ) x O O O

Obrigada pela colaboracgdo.



DefinigGes importantes

EAV
FAV

Canulagdo

Maturagao

Hematoma
Estenose

Aneurismas

Trajeto curto

Trajeto comprido

Trajeto profundo

Tentativa falhada

Técnica de canulagdo
de escada

Técnica de canulagao
de buttonhole

Técnica de canulagao
de drea

Enxerto arterio-venoso.
Fistula arterio-venosa.

Introducgdo de duas agulhas no vaso do acesso venoso com o objectivo de obter o fluxo sanguineo
adequado para atravessar o dialisador.

AlteragGes importantes ao nivel da anatomia das veias suturadas a artéria — arterializagdo — que demora
de 6 a 12 semanas.

Extravasamento de sangue num tecido, geralmente devido a um traumatismo.
Constrigdo ou aperto, congénito ou ndo, de qualquer orificio ou canal organico.

Dilatagao em 1,5 vezes o diametro da veia arterializada com o trajeto considerado normal com todas as
suas camadas estruturais.

Trajeto inferior a 4 cm.
Trajeto superior a 8 cm.
Distancia do vaso a superficie da pele superior a 6mm.

Impossibilidade de usar a agulha colocada com necessidade de colocagao de mais uma agulha por
canulagdo venosa ou arterial.

Consiste em utilizar toda a extensdo do vaso disponivel, mediante a rotacdo progressiva dos pontos de
canulagdo. A canulagdo arterial deve ser afastada da anastomose pelo menos 6 cm, mantendo as
agulhas afastadas entre si pelo menos 3 cm.

As canulagGes sdo efectuadas sempre exatamente no mesmo orificio, com a mesma inclinagdo, de modo
a agulha seguir o mesmo trajeto deixado na canulagdo anterior. Através do processo de cicatrizagdo
desenvolve-se um tunel subcutaneo para a FAV permitindo o uso de uma agulha romba.

As canulagGes sdo efectuadas numa drea muito restrita do acesso vascular (2 a 3 cm), ndo obedecendo a
nenhum critério que ndo seja a possibilidade de sucesso e obtengao de débito suficiente.

I Bracoface |
externa

I
| Bracoface
I interna

Perna localizacdo
inguinal

Pernaface |
interna

Localizagdo anatomica possivel de um acesso vascular interno



Idade 20-29 30-39 40 - 49 50 -59 60 - 65
Tempo experiéncia profissional em hemodialise em anos <3 >23-5< 25-10< >210-15< > 15
Género Feminino I Masculino

Classifique de acordo com a sua opinido e baseada na sua experiéncia profissional:

A — Muito facil B — Facil C — Nem facil nem dificil D - Dificil

E — Muito dificil

0O acesso a canular é...

... um EAV funcionante canulada hd 6 meses, sem complicagdes e num local anatémico de facil acesso.

.. uma FAV funcionante canulada ha 6 meses, sem complicagdes e num local anatdmico de facil acesso.

..um EAV imatura (2 a 4 semanas de maturagdo).

..uma FAV imatura (2 a 4 semanas de maturac¢do).

.. um EAV matura (6 a 8 semanas de maturagdo).

...uma FAV matura (6 a 8 semanas de maturagao).

.. um EAV com um hematoma que limite a zona canuldvel do acesso.
..uma FAV com um hematoma que limite a zona canuldvel do acesso .
.. um EAV com estenoses a montante do local de canulagdo venosa.
.. uma FAV com estenoses a montante do local de canulagdo venosa.
.. um EAV com estenoses a jusante do local de canulagao arterial.

.. uma FAV com estenoses a jusante do local de canulagdo arterial.
..um EAV com um trajeto tortuoso

.. uma FAV com um trajeto tortuoso.

.. um EAV com aneurismas.

.. uma FAV com aneurismas

.. um EAV com sinais inflamatdrios (rubor, calor e dor).

.. uma FAV com sinais inflamatérios (rubor, calor e dor).

.. um EAV com um trajeto curto (inferior a 4 cm).

.. uma FAV com um trajeto curto (inferior a 4 cm).

.. um EAV com um trajeto comprido (superior a 8 cm).

.. uma FAV com um trajeto comprido (superior a 8 cm).

.. um EAV profunda (distancia da superficie da pele superior a 6mm).
.. uma FAV profunda (distancia da superficie da pele superior a 6mm)
.. um EAV num doente agitado/desorientado ndo colaborante.

.. uma FAV num doente agitado/desorientado nio colaborante.

.. um EAV com pulso e frémito facilmente palpavel.

.. uma FAV com pulso e frémito facilmente palpavel

.. um EAV com pulso e frémitos discretos e dificeis de palpar.

.. uma FAV com pulso e frémitos discretos e dificeis de palpar.

.. uma FAV com circulagdo colateral.

.. uma FAV com técnica de canulagio de escada.

.. uma FAV com técnica de canulagdo de buttonhole.

.. uma FAV com técnica de canulagdo de area.

.. um acesso vascular interno (FAV ou EAV) apds uma ou mais tentativas de canulagdo falhadas.

Classifique as localizagées anatédmicas apresentadas:

Antebraco.

Bracgo face externa
Bracgo face interna
Perna face interna

Perna localizagdo inguinal

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36
37
38
39
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ANEXO XIll — PEDIDO DE AUTORIZAGCAO PARA A APLICACAO

DO QUESTIONARIO




Autorizagcao para aplicagao de questionarios - Enf.2 Rita Ferreira

Rita Precatad <(ilEEEEEEEEEENSVD - 24 de Janeiro de 2013 419 14:02
Para jfazendeiro.matos @ (i S

Cc: ricardo.peralta@ (D, guida.pinto@ @I, Carlos Gongalves
<G

Exmo. Sr. Enf.° Jodo Fazendeiro

Direcdo de Enfermagem

Nephrocare Portugal Sa.

Rua da Boaviagem, 35, Lugar de Crestins - Moreira
4470-210 Maia

Exmo. Sr. Diretor:

O meu nome ¢é Rita Precatado Matos Ferreira, sou colaboradora
na Nephrocare de Torres Vedras desde Agosto de 2011, com o numero
mecanografico 5188. Encontro-me a frequentar 2° ano do Mestrado e
Especializagdo Médico-Cirurgica-Vertente Nefrologica da ESEL e o tema
da minha tese de mestrado é: Dificuldade de canulagdo dos acessos
vasculares internos e a sua classificagdo numa escala de avaliagao
segundo um score numeérico. A nivel escolar sou orientada pelo Enf.°
Carlos Gongalves e pela Enf.2 Maria Saraiva, que sugeriram um pedido
de colaboragéo ao Enf.° Ricardo Peralta que aceitou. Parte integrante
da elaboragao da minha tese é aplicagdo de um questionario aos
enfermeiros da Nephrocare Portugal, nomeadamente nas seguintes
clinicas: Almada, Alverca, Amadora, Barreiro, Entrocamento, Lisboa
APDP, Lisboa CUF, Lisboa Lumiar, Lisboa Restelo, Lisboa SAMS, Montijo,
Santarém, Seixal, Setubal, Torres Vedras e Vila Franca de Xira.

Assim, venho por este meio solicitar a autorizagao para
aplicar o questionario nas referidas clinicas. Em anexo segue o
referido documento.

Este questionario demora cerca de 15 minutos a ser preenchido,
e por forma a obter o maior nimero de respostas possivel, planei
entregar pessoalmente nas clinicas, pelo que solicito o seu apoio
junto dos enfermeiros chefes de forma a facilitar a entrega junto dos
colegas. Posteriormente e cerca de uma semana depois, irei
pessoalmente fazer a recolha dos mesmos.

Este questionario encontra-se dividido em duas partes, sendo
que a primeira faz a caracterizagéo dos sujeitos, mantendo o anonimato
dos mesmos, para definir as varidveis referidas na tese. A segunda
parte é o questionario propriamento dito, em resposta a questao de
investigagao levantada. As respostas deste questionario serao
confidenciais e utilizadas apenas para propésitos de estudo.

Estando a disposig&o para eventuais esclarecimentos, aproveito
para desejar os melhores cumprimentos e agradecer a disponibilidade.

Rita Ferreira

Telemovel [ ]
Telefone [ ]
Email ]




ANEXO XIV — RESPOSTA A AUTORIZACAO E SUGESTOES




Ceaai e

Autorizagcao para aplicagao de questionarios - Enf.2 Rita Ferreira

jfazendeiro.matos @ (D <N - 24 de Janeiro de 2013 429 15:41
Para Rita Precatad <IN -

Cc: Carlos Gongalves <( i NEGEGEGEGGGND >, ouida.pinto@ @, ricardo.peralta@ @l
G

Cara Sra. Enfermeira Rita Ferreira,

Acuso recepgao do seu e-mail, que merecera a minha melhor atengéo.

Numa primeira leitura da sua proposta de questionario, identifiquei 2
situagdes que podem ser consideradas ambiguas, a saber a designagao do
material da prétese que pode ser substituida por EAV (Enxerto
Arterio-venoso) e a definicdo de aneurisma que se refere a veias de

trajecto e fluxo normais e ndo a segmentos venosos arterializados que
habitualmente por si sé podem ja estar aumentados no seu didmetro em mais
de 50%.

Aguardo o seu comentario apés o que farei todas as diligencias para
confirmar a minha aprovacgéo.

Envio os meus cumprimentos

(Embedded image moved to file: pic33886.jpg)(Embedded image moved to file:
pic49333.jpg)

Jodo Fazendeiro Matos

Director de Enfermagem / Country Nursing Care Director
Direcgéo de Enfermagem

Telf: G 1 G
E-Mail: (D

CONFIDENCIALIDADE: Este e-mail é confidencial e apenas pode ser lido,
copiado ou utilizado pelo destinatario. Se o recebeu por engano, por favor
contacte o remetente através de e-mail. Agradecemos ainda que apague este
e-mail e ndo divulgue o respectivo conteudo.

CONFIDENTIALITY: This e-mail is confidential and may be privileged. It may
be read, copied and used only by the intended recipient. If you have

received it in error, please contact the sender immediately. Then please
delete this e-mail and do not disclose its contents to any person.

Os nossos recursos sao finitos. Nao imprima este e-mail se nao for
realmente necessario.
Save our resources. Print this email only if necessary.

I + I

|R|ta Precatad |
I<_I I
|l.com> To|

I I ]
|24-01-2013 14:02 | ]
I I G I

| | cel
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Autorizagcao para aplicagao de questionarios - Enf.2 Rita Ferreira

Rita Precatad <(iIEEEEEEEEEENSD - 24 de Janeiro de 2013 a11 16:14
Para jfazendeiro.matos @ (i S

Cc: Carlos Gongalves <( i NEGEGEGEGGGND >, ouida.pinto@ @, ricardo.peralta@ @l
G

Boa tarde,

Muito obrigada pela prontidédo e pelas suas sugestdes.

Irei substituir PPTFE por EAV como sugeriu.

Em relagéo aos aneurismas, optei por esta definicdo, que € a que se
encontra no AVONLINE, pois sendo que estou a dirigir-me a enfermeiros
da empresa, é esta com que estao mais familiarizados. Se me puder
indicar outra que ache mais adequada, terei todo o gosto em fazer a
substitui¢ao.

Com os melhores cumprimentos,

Rita Ferreira

No dia 24 de Janeiro de 2013 a29 15:41,
< > <screveu:

[Citagdo ocultada]



Autorizagcao para aplicagao de questionarios - Enf.2 Rita Ferreira

jfazendeiro.matos @ gD <N - 4 de Fevereiro de 2013 448 15:40
Para Rita Precatad <IN -

Cc: Carlos Gongalves <( NS>, Juida.pinto@ @, ricardo.peralta@ @D
L

Cara Sra. Enf?. Rita Ferreira,

Informo que conta com a autorizag&o para a aplicagao dos referidos questionarios, pelo que devera entrar
em contacto com os(as) Enfermeiros Chefes das referidas unidades.

Faco votos de que seja um trabalho proveitoso.

Envio os meus cumprimentos

Joao Fazendeiro Matos

Director de Enfermagem / Country Nursing Care Director
Direcgdo de Enfermagem

Telf: IS - G
E-Mail: (D

CONFIDENCIALIDADE: Este e-mail é confidencial e apenas pode ser lido, copiado ou utilizado pelo destinatario. Se o
recebeu por engano, por favor contacte o remetente através de e-mail. Agradecemos ainda que apague este e-mail e ndo
divulgue o respectivo contetdo.

CONFIDENTIALITY: This e-mail is confidential and may be privileged. It may be read, copied and used only by the intended
recipient. If you have received it in error, please contact the sender immediately. Then please delete this e-mail and do not
disclose its contents to any person.

Os nossos recursos sao finitos. Ndo imprima este e-mail se ndo for realmente necessario.

Save our resources. Print this email only if necessary.

Rita Precatad <@ To jfazendeiro.matos @ (S

. N
24-01-2013 23:52 cc Ca‘rlos Qongalves < -
guida.pinto @ (S ricardo.peralta @D

Subject Re: Autorizacédo para aplicagcdo de questionarios - Enf.? Rita Ferreira

[Citagdo ocultada]

ﬂ Questiornairio aos enfermeiros 2?Fase - 2.pdf
273K



ANEXO XV — E-MAIL ENVIADO PARA OS ENFERMEIROS CHEFES

DAS CLINICAS SELECIONADAS




Questionarios - Rita Ferreira

Rita Precatad <(IEEEEEEEENS - 11 de Fevereiro de 2013 a5 11:07
Para avelino.barbosa@ (I, natalia.goncalves @ (D, jaime.madeira@ D
fatima.ambrosio@ (. carlos. marchao@ @I, sonia.figueiredo@ D

cristina.nande@ (D, jcsus .salgueiro@ @D, catarina.furtado@ I, fatima.sams Q@D
@D -ntero.matos QEIED. margarida.ferreira@ D, |urdes.aimeida@ D
fernando.silva@ IS, guida.pinto@ @I, fernanda.gomes @ GIINEED

Cc: Ricardo Santos <(illIIIEEEEEEEE - . (22cndeiro.matos @@, Carlos Gongalves
<G

Bom dia,

O meu nome ¢ Rita Ferreira, sou colaboradora na Nephrocare de Torres
Vedras. Encontro-me neste momento no 2° ano do Mestrado e
Especializagdo Médico-Cirurgica-Vertente Nefrologica da ESEL e o tema
da minha tese de mestrado é: Dificuldade de canulagdo dos acessos
vasculares internos e a sua classificagdo numa escala de avaliagcao
segundo um score numeérico.

Parte integrante deste projeto é aplicagdo de um questionario aos
enfermeiros da Nephrocare Portugal, que se encontra em anexo.

Este questionario demora cerca de 15 minutos a ser preenchido e
ajudar-me-a a perceber quais sdo as caracteristicas dos acessos
venosos internos, que segundo os enfermeiros, os tornam muito dificeis
ou muito faceis de canular.

Este questionario encontra-se dividido em duas partes, sendo que a
primeira faz a caracterizagdo dos sujeitos, mantendo o anonimato dos
mesmos, para definir as variaveis referidas na tese. A segunda parte é
0 questionario propriamente dito, em resposta a questao de
investigagao levantada. As respostas deste questionario seréo
confidenciais e utilizadas apenas para propésitos de estudo.

Este questionario foi autorizado pelo Sr. Enf.° Diretor Jodo

Fazendeiro (autorizagdo em anexo) e solicito agora o vosso apoio
enquanto Enf.° Chefes, para receberem este questionario em mao e me
auxiliarem de modo a que o questionario chegue a toda a vossa equipa,
e assim obter um maior numero de respostas ao mesmo.

Se ndo houver indicagdo em contrario, irei pessoalmente no dia 18 de
Fevereiro de 2013, entregar-vos os questionarios, e cerca de uma
semana depois, irei fazer a recolha dos mesmos. Se no dia referido ndo
for oportuno, terei toda a disponibilidade para marcar noutra data

mais conveniente.

Aguardo confirmagao da data referida e estou a vossa disposi¢ao para
eventuais esclarecimentos. Aproveito para agradecer desde ja a
disponibilidade e para desejar os melhores cumprimentos.

Os meus contactos sao:
email: N
telemovel: (D

Sem outro assunto,
Rita Ferreira

2 anexos

Questiornario aos enfermeiros 2°Fase - 2.pdf



ANEXO XVI — TABELA DE FREQUENCIAS DAS RESPOSTAS DOS

QUESTIONARIOS




Classifique de acordo com a sua opinido e baseada na sua experiéncia profissional:

1 — Muito facil 2 — Facil 3 — Nem facil nem dificil 4 - Dificil 5 — Muito dificil
O acesso a canular é... Média
1 .. um EAV funcionante canulada ha 6 meses, sem complicagdes e num local de facil acesso. 1,3
2 .. uma FAV funcionante canulada ha 6 meses, sem complicagées e num local de facil acesso. 1,38
3 ..um EAV imatura (2 a 4 semanas de maturagdo). 2,96
4 ..uma FAV imatura (2 a 4 semanas de maturagdo). 3,61
5 ..um EAV matura (6 a 8 semanas de maturagao). 2,05
6 | ..uma FAV matura (6 a 8 semanas de maturagdo). 2,41
.. um EAV com um hematoma que limite a zona canuldvel do acesso. 3,36
.. uma FAV com um hematoma que limite a zona canulavel do acesso . 3,62
.. um EAV com estenoses a montante do local de canulagdo venosa. 3,26
10 .. uma FAV com estenoses a montante do local de canulagdo venosa. 3,24
11 .. um EAV com estenoses a jusante do local de canulagdo arterial. 3,19
12 .. uma FAV com estenoses a jusante do local de canulagdo arterial. 3,29
13 ..um EAV com um trajeto tortuoso 3,2
14 .. uma FAV com um trajeto tortuoso. 3.31
15 ..um EAV com aneurismas. 2,12
16 .. uma FAV com aneurismas 1,94
17 .. um EAV com sinais inflamatdrios (rubor, calor e dor). 3,09
18 .. uma FAV com sinais inflamatdrios (rubor, calor e dor). 3,12
19 | ... um EAV com um trajeto curto (inferior a 4 cm). 3,07
20 | ...uma FAV com um trajeto curto (inferior a 4 cm). 3,13
21 | ...um EAV com um trajeto comprido (superior a 8 cm). 1,6
22 | ...uma FAV com um trajeto comprido (superior a 8 cm). 1,62
23 | ...um EAV profunda (distancia da superficie da pele superior a 6mm). 3
24 | ...uma FAV profunda (distancia da superficie da pele superior a 6mm) 3,05
25 .. um EAV num doente agitado/desorientado ndo colaborante. 3,54
26 .. uma FAV num doente agitado/desorientado n3o colaborante. 3,65
27 | ...um EAV com pulso e frémito facilmente palpavel. 1,58
28 | ... uma FAV com pulso e frémito facilmente palpavel 1,59
29 | ...um EAV com pulso e frémitos discretos e dificeis de palpar. 3,1
30 | ...uma FAV com pulso e frémitos discretos e dificeis de palpar. 3,37
31 .. uma FAV com circulagdo colateral. 2,82
32 | ...uma FAV com técnica de canulagdo de escada. 2
33 .. uma FAV com técnica de canulagdo de buttonhole. 2,04
34 | ...uma FAV com técnica de canulagdo de area. 1,78
35 .. um acesso vascular interno (FAV ou EAV) apds uma ou mais tentativas de canulagdo falhadas. 3,88
Classifique as localizagGes anatémicas apresentadas:
36 | Antebrago. 1,77
37 | Brago face externa 1,88
38 | Brago face interna 2,69
39 | Perna face interna 2,79
40 | Perna localizagdo inguinal 3,05
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ANEXO XVII- INSTRUMENTO DE AVALIAGAO DOS AVI: ESCALA

DE RITA




Avaliacdo dos Acessos Vasculares Internos com recurso a Escala de Rita

1. Identificacao

I_ Nome

Data /

/ Enfermeiro

2. Avaliacao

|

ESCALA DE RITA

DIMENSOES

Tipo de Acesso

Trajeto

INDICADORES

_

Pulso e frémito dificeis de palpar

Valor ‘ Pontuagao

Tortuoso

Profundo

Complicag¢des

Aneurismas

Sinais inflamatorios

Estenoses

Maturidade

Técnica

Hematoma que condicionaacanulagdo  *| 4 |
. &
Aea ] 1|

Buttonhole

W W I NjWw W w

Escada

Localizagao
anatomica

3
Antebago | 1|
2

Brago

Perna

Factores externos

3. Classificacdo

-

* A presenca de qualquer um destes itens é critério obrigatdrio para a classificagao
do acesso como dificil, independentemente da pontuag¢ao total do mesmo.

TOTAL ‘

Moderado

16 a 37

4. Classificagao final do Acesso Vascular Interno:




