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RESUMO

Isquemia critica cronica dos membros inferiores com sua respectiva perda funcional continua
a ser importante problema de saude publica, principalmente em paises em desenvolvimento e
diabéticos. Apesar dos avancos nos metodos diagnosticos e das inovacdes no tratamento
endovascular, a amputacao e seu impacto psicossocial ainda sdo grandes. Este estudo objetiva
identificar possiveis fatores de risco para amputacfes maiores nestes pacientes. Corte
transversal prospectivo onde pacientes selecionados realizaram avaliacdo clinica e laboratorial
bem como estudos de imagem arterial. De 03/2015 a 02/2016, 182 pacientes foram
selecionados, destes 66 foram amputados e 116 tiveram o membro salvo. Amputaram mais
pacientes do sexo masculino (40,2%), tabagistas (37,2%), hipertensos (40,7%) e sequelados de
AVC (43,5%), sem diferenca estatisticamente significativa. Fatores associados & perda de
membros: presenca de amputacdo prévia (62% P<0,001), lesdo trofica (41,2% P<0,018),
infeccéo (54,5% P<0,001), DRC (67,7% P<0,001), elevacéo de creatinina (3,64+-2,3 P<0,001)
e de hemoglobina A1C (7,79+-0,96 p<0,001), sendo estatisticamente significativo. Também no
grupo de amputados ha maiores médias de idade (73,5+-12,7 P=0,065), hemoglobina (9,7+-3,8
P=0,689), triglicerideos (142,7+-55,4 P=0,233) e glicemia em jejum (247+-97 P=0,172), mas
ndo estatisticamente significativo. O grupo de ndo amputados tiveram maiores médias de
colesterol HDL (50,9+-8,8 P=0,568), colesterol LDL (150,9+-35,09 P=0,715), ITB (0,14+-0,24
P=0,573), tempo de internamento (13,9+-11,3 P=0,655), tempo de segmento (11,26+-4,09) e
realizaram mais angioplastias e revascularizacbes abertas, mas ndo estatisticamente
significativo. A taxa de salvamento de membros foi de 63,73%, a de Obitos 9,89% e a perda de
segmento 6,04%. O modelo reduzido classifica corretamente 90,7% dos casos com
sensibilidade de 86,4% e especificidade de 93,1%. Ao tracar a curva ROC, a area abaixo da
curva foi de 0,954 (P<0,001). Doenca renal crbnica, cardiopatia isquémica, diabetes
descontrolado, aneurismas arteriais, amputacdo prévia e falta de assisténcia preventiva sdo
fatores de risco para amputagdo maior nesta populagéo.

Palavras-chave: amputacdo, isquemia critica de membros, pé diabético.



ABSTRACT

Chronic critical ischemia of the lower limbs with the respective functional loss continues to be
a major public health problem, particularly in developing countries and patients with diabetes.
Despite advances in diagnostic methods and innovations in endovascular treatment, amputation
is still common, with great psychosocial impact. This study aims to identify possible risk factors
of major amputations in these patients. Prospective cross sectional study was conduced in which
selected patients were submitted to clinical and laboratory evaluation, arterial imaging studies.
Between March 2015 and February 2016, 182 patients were selected. Of these, the affected
limb was amputated in 66 and salvaged in 116. Amputations were more common among males
(40.2%), smokers (37.2%), patients with high blood pressure (40.7%), and as a result of stroke
(43.5%), without statistically significant difference. Factors associated with loss of limb were
previous amputation (62%, P<0.001), trophic lesion (41.2%, P<0.018), infection (54.5%,
P<0.001), chronic kidney disease (67.7%, P<0.001), elevated creatinine (3.64+2.3, P<0.001),
and hemoglobin A1C (7.79+0.96 P<0.001), with statistical significance. Furthermore, in the
group of amputees, the mean ages (73.5t£12.7, P=0.065), hemoglobin (9.7£3.8, P=0.689),
triglycerides (142.7+£55.4, P=0.233), and fasting glycemic level (24797, P=0.172), were
higher, but without statistical significance. The non-amputee group had greater mean
cholesterol HDL (50.9+8.8, P=0.568), cholesterol LDL (150.9+35.09 P=0.715), ankle—brachial
index (0.14+0.24; P=0.573), hospitalization time (13.9+11.3, P=0.655), follow-up time
(11.26+4.09), and underwent more angioplasties and open revascularizations, but without
statistical significance. The rate of limbs salvaged was 63.73%, deaths 9.89%, and follow-up
loss 6.04%. The reduced model correctly classifies 90.7% of the cases with sensitivity of 86.4%
and specificity of 93.1%. In the ROC, the area under the curve was 0.954 (P<0.001). Chronic
kidney disease, ischemic heart disease, uncontrolled diabetes, arterial aneurysms, previous
amputation and lack of preventive care are risk factors for major amputation in this population.

Key Words: amputation, critical limb ischemia, diabetic foot



LISTAS DE ABREVIATURAS E SIGLAS
AA - aneurismas arteriais
AAI - angioplastia aorto iliaca
AIG - angioplastia infra inguinal
AVC - acidente vascular cerebral
DA - disseccdo arterial
DAC - doenca arterial coronariana
DAP - doenca arterial periférica
DCV - doengas cardiovasculares
DM - diabetes mellitus
DRC - doenca renal cronica
HAS - hipertensdo arterial sistémica
HAN/UFBA - Hospital Ana Neri / Universidade Federal da Bahia
ITB - indice tornozelo-braco
ICMI - isquemia critica cronica dos membros inferiores
RAI - revascularizacdo aorto iliaca
RIG - revascularizagéo infra inguinal
SBACYV - Sociedade Brasileira de Angiologia e de Cirurgia Vascular
SBN - Sociedade Brasileira de Nefrologia

TASC - “Transatlantic inter-society consensus management for the peripheral arterial
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1 INTRODUCAO

A aterosclerose, variante morfoldgica da arteriosclerose, € um processo cronico,
progressivo e sistémico decorrente de resposta inflamatoria e fibroproliferativa que agride o
endotélio vascular. Constitui-se numa doenca multifatorial da civilizagdo que acomete cada vez
mais individuos mais jovens e é responsavel por 95% das coronariopatias, 85% da claudicacdo
intermitente dos membros inferiores e 75% dos acidentes vasculares cerebrais. Para o0s
membros inferiores, acredita-se que seja subestimada pelo fato de o processo aterosclerotico
permanecer subclinico e assintomatico por longo periodo, afetando 20% das pessoas com mais

de 70 anos.

De acordo com o estudo realizado em Framingham, a incidéncia média anual de doenca
arterial periférica sintomatica é de 26 por 10.000 homens e 12 em 10.000 mulheres, aumentando
com a idade (entre a 6% e a 72 década de vida). Também atinge mais os brancos e € de alta
frequéncia em diabéticos. De modo geral, a incidéncia estimada de isquemia cronica dos
membros inferiores é de 500 a 1000 casos novos por milhdo de habitante por ano. Entre esses
pacientes, o indice de amputacdo primaria varia de 10 a 40%. Naqgueles com diagndstico de
doenca coronariana, a presenca de doenca aterosclerética periférica representa fator de risco
independente para evento fatal, aumentando esse risco em 25%. Apesar de ndo dispor de dados

epidemiol6gicos em nosso meio sua incidéncia parece ser importante.

Existe um arsenal terapéutico a disposicao do cirurgido vascular e do angiologista para
tratamento da doenca ateroscler6tica periférica ai inclusos tratamentos clinico e cirargico. Os
ultimos anos trouxeram grandes transformacfes no tratamento cirtrgico endovascular,
medicacdes foram aprimoradas, casos sdo estudados criteriosamente para op¢do terapéutica
individualizada que vise @ manutencdo de uma extremidade viavel e apta a deambulagéo, mas

a amputacdo maior (perna ou coxa) e seu impacto psicossocial ainda sdo grandes.

Este estudo procura identificar fatores de risco para amputagdo maior nesta populacéo

de pacientes ateroscleréticos cronicos.
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2 OBJETIVOS

Identificar fatores de risco para amputacdo maior em pacientes com isquemia critica

crénica dos membros inferiores.

Tracar o perfil epidemioldgico de uma amostra de pacientes com risco de amputag&o.
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3 ARTIGO DE REVISAO: FATORES DE RISCO PARA AMPUTACOES

MAIORES

Introducéo

O que os estudos mais recentes revelaram sobre 0 tema é que a despeito dos avancos em
técnicas diagnosticas e terapéuticas, as taxas de amputacGes maiores ainda sdo elevadas. Ela é
uma cirurgia comum em hospitais gerais e traz consequéncias que nao se restringem a
impossibilidade de devolver a bipedestacdo, mas a exigéncia de um rigoroso segmento médico
prevenindo a perda do membro contra lateral, o controle dos fatores de risco para eventos
cardiovasculares e a reinsercao social. Diante da importancia e escassa producao cientifica desta
temaética, sua discussdo torna-se relevante, pois é possivel prevenir ou retardar sua ocorréncia.
Assim, o presente artigo pretende identificar fatores de risco para as amputacdes e a

compreensdo da importancia do controle dos mesmos.

Metodologia

Este € um estudo de revisdo de literatura, desenvolvido com producdo cientifica
indexada nas seguintes bases eletronicas de dados: Lilacs, Medline, Scielo, Pubmed que
enfocam a amputacdo maior como descritor nuclear e fatores de risco como descritor
complementar. O recorte temporal abrangeu os ultimos dez anos e também buscamos utilizar

livros-textos especializados sobre o0 assunto.

Apbs o levantamento, procedeu-se a analise dos dados, que foram caracterizados por
fatores de risco revelados. Outros critérios utilizados para analise foram a selecéo dos artigos a
partir dos resumos, sendo incluidos os que continham os descritores. Para o tratamento dos

dados, utilizamos a classificagdo por area tematica, possibilitando uma visdo panoramica.
Discussao
Dentre os fatores de risco pesquisados, foram mais relevantes o diabetes mellitus, a

doenca renal cronica, doenca arterial periférica, o tabagismo, a dislipidemia, a hipertensédo

arterial sistémica, a idade e anemia.

Os pacientes candidatos a amputagdes possuem diversas comorbidades que juntas

parecem aumentar ndo s6 o risco de ablagdo de membros, notadamente os inferiores, mas
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também a mortalidade. Apesar da otimizacdo dos fatores de risco para doencga aterosclerética e
da evolugdo das técnicas diagnosticas e terapéuticas para a doenca arterial periférica, a

amputacdo dos membros inferiores e suas consequéncias ainda séo uma realidade comum.

Sabe-se que as variaveis associadas a amputacao podem ser diferentes de acordo com o
grupo étnico, sexo e geografia.* O estudo de Mantovani et al 2 é interessante e acrescenta dados
importantes ao que sabemos sobre amputacGes e fatores de risco em pacientes com DM no
Brasil. Eles avaliaram os fatores de risco para amputacdo em 165 pacientes com DM tipo 2 em
Presidente Prudente-Sdo Paulo, sudeste do Brasil e constataram que os principais fatores de
risco preditivos para amputagdo foram Ulceras e tabagismo. Além disso, quanto mais fatores de

risco cardiovascular, maior a prevaléncia de amputacéo.

Estima-se que hoje, a populacdo de diabéticos no Brasil ultrapasse os 12 milhdes de
pacientes. > O chamado “pé diabético” é considerado um grave problema de satude publica
responsavel por cerca de 50.000 amputag¢des no Brasil todos os anos. Diariamente, cerca de 150
diabéticos sdo submetidos a algum tipo de amputacdo de membros inferiores nas unidades de
salde publica em nosso pais e, na Gltima década, este niUmero ndo diminuiu a despeito da
melhoria na cobertura de salde da familia e na oferta de insulina e hipoglicemiantes orais para
o controle do diabetes. 4>® Pesquisa recente da Sociedade Brasileira de Angiologia e Cirurgia
Vascular-Regional Rio de Janeiro (SBACV-RJ) mostrou que 60% dos pacientes diabéticos que
sdo internados nos hospitais de emergéncia com lesbes nos pés acabam sendo amputados.

O estudo de Mantovani et al 2 mostra a importancia de identificar os fatores de risco
para amputacdo e orientar estratégias de saude publica mais eficientes para a prevengdo da

amputacdo na populacéo brasileira.

Ha muitas evidéncias de que o DM aumenta a incidéncia e a gravidade da aterosclerose
periférica, podendo, inclusive, antecipar o seu aparecimento. Neles, a doencga vascular (macro
angiopatia) € mais extensa e precoce, parece ser 2 a 6 vezes maior em diabéticos que em nao
diabéticos.” 8° Em estudos de necropsias, gangrenas ateroscleréticas ocorreram 53 vezes mais
em homens diabéticos e 71 vezes em mulheres diabéticas quando comparados a ndo diabéticos.
Strandness et al'® observaram que 81% dos vasos infra patelares estavam afetados em diabéticos
contra 57% nos ndo diabéticos. Enquanto que o segmento infra patelar parece estar fortemente
comprometido em diabéticos, no segmento aorto iliofemoral parece haver o0 mesmo grau de

alteracBes aterosclerdticas tanto em diabéticos quanto em ndo diabéticos.
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Nos pacientes diabéticos, observam-se oclusfes multisegmentares, com alteragdes
difusas da parede vascular, proximal e distalmente, enquanto em ndo diabéticos, as oclusbes
costumam ser mais segmentares e arvore arterial adjacente livre. Nota-se também que ambas

as extremidades dos diabéticos estdo afetadas pela aterosclerose.

O tempo de doenga diabética bem como a idade também parece ser importante fator de
arteriopatia periférica. %2 Nilsson et al 3 verificaram calcificacGes em 4,8% de néo diabéticos,
8,7% em diabéticos de curta duracdo e 17,9% em diabéticos de longa duracdo. Sabe-se que a

calcificacao vascular é preditor de gravidade de leséo e ruim progndstico.

Vaérios estudos clinicos indicam a relacao hiperlipoproteinemia-diabetes-aterosclerose
precoce > O DM esta associado & diminuicdo dos niveis de HDL-colesterol 14151617 ¢ 3 altos
niveis de triglicérides, LDL e VLDL-triglicérides, ® 121819 representando, portanto maior risco

de aterosclerose.

A hiperglicemia de per si desempenha papel direto na lesdo vascular *° e indireto pelo
desenvolvimento de hipdxia tecidual, acelerando a aterosclerose no diabético. 2° A insulina,
enddgena ou exdgena, a partir de trabalhos epidemioldgicos, clinicos e experimentais, poderia
ter um papel na aterogénese pela proliferacdo e migracéo de células musculares lisas além de

diminuicdo de receptores de HDL fibroblastos, % 212223

Ainda que o controle glicmico seja essencial no tratamento do DM e que estes pacientes
tenham aterosclerose precoce, predispondo-os a amputagdes, seu efetivo controle parece nao se

mostrar fortemente associado a gravidade das lesbes ateroscleroticas.

Por ser uma doenca cronica sistémica e com altera¢cbes metabolicas generalizadas, o
DM além de estar associado a vasculopatia, também tem correlagcdo com a neuropatia periferica,

calosidades, ulceras e infecgdes que levam a amputagdes.

A neuropatia, causada pela micro angiopatia, € progressiva e acomete sequencialmente a
sensibilidade profunda, fungdo autonémica, sensibilidade tactil, dolorosa e inervacdo motora. A
perda da propriocepcdo resulta na exposi¢cdo dos ligamentos, capsulas articulares e tenddes

acarretando subluxacdes e deslocamentos 6sseos, com lesdes das superficies articulares e dos 0ssos.

A perda da inervacdo autondmica resulta na diminuigdo da atividade simpatica, abrindo
comunicacles arteriovenosas pre-capilares, com aumento da temperatura e rubor cutaneo. O

aumento do fluxo resulta em maior absor¢do 0ssea, acelerando a osteopenia e favorecendo
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fraturas patoldgicas. Produz ainda ressecamento da pele e perda da sudorese normal, resultando
em rachaduras e descamacdo acentuada. Mas € a perda da sensibilidade tactil e dolorosa, mais
importante, que leva a calosidades por falta de protecéo as areas de atrito. Quando associado a
neuropatia motora, afetando a musculatura da planta do pé e interdssea, ha deformidades do tipo
artelhos em cabeca de martelo, perda da curvatura normal do pé, resultando em pontos anormais
de apoio sobre a cabeca dos metatarsianos que geram o mal perfurante plantar. Esse contexto
aumenta a frequéncia de infeccOes profundas devido a faléncia do sistema imunoldgico (menor
migracao leucocitaria e menor fungédo dos anticorpos) evoluindo para gangrena, sepse e as vezes
morte. Os pacientes diabéticos, com a combinacdo de neuropatia, infec¢do e isquemia, séo
potenciais candidatos as amputagdes quando ndo diagnosticados e tratados. 2*

A DRC constitui hoje um importante problema médico e de satde publica. No Brasil, a
prevaléncia de pacientes mantidos em programa cronico de dialise mais que dobrou nos Gltimos
oito anos. Dados epidemioldgicos sugerem a existéncia atual de aproximadamente um milhao
de pessoas com a DRC submetidas a tratamento dialitico em todo o mundo. De acordo com
dados da Sociedade Brasileira de Nefrologia (SBN), no ano de 2011, havia 643 unidades de
dialise no Brasil e 91.314 pacientes com DRC. A incidéncia de novos pacientes cresce cerca de
8% ao ano, tendo sido 18.000 pacientes em 2001. Trabalho populacional recente, em Bambui-
Minas Gerais, mostrou que a prevaléncia de creatinina sérica elevada foi de 0,48% em adultos
da cidade, chegando a 5,09% na populagcdo mais idosa (>60 anos), 0 que projetaria a populagéo

brasileira com disfuncéo renal a cerca de 1,4 milho de pessoas. 2°

Ha& uma elevada prevaléncia de doencgas cardiovasculares em pacientes com DRC que
resulta em mortalidade cerca de 10 vezes maior quando comparada a da populacdo geral. 2°
Vinuesa et al. 2’ encontraram prevaléncia de 32% da isquemia critica cronica de membros
inferiores em renais cronicos pré-dialiticos, utilizando como método diagnostico o indice
tornozelo-braquial (ITB). Leibson et al, ? utilizando 0 mesmo método diagnostico, mostraram

prevaléncia que variou de 4,3 a 26% na populacéo geral.

A deteccdo precoce da doenca renal e condutas terapéuticas apropriadas para o
retardamento de sua progressao pode reduzir o sofrimento dos pacientes e os custos financeiros
associados a DRC. Portanto, a assisténcia na atencdo basica é pilar essencial na condugéo dos
pacientes ateroscleroticos vez que sdo estes médicos que primeiro tem contato com estes

pacientes. 230 Assim, a capacitagdo, a conscientizaco e vigilancia do médico de cuidados
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primarios a salde sdo essenciais para o diagnostico e encaminhamento dos pacientes diabéticos

e renais croénicos.

A DAP é a mais comum doenca na cirurgia vascular afetando 2% das pessoas com
menos de 60 anos e 5% daquelas com mais de 70 anos. 90% sdo de etiologia aterosclerotica
acometendo preferencialmente bifurcacGes artérias e ponto de fixacao arterial como o canal dos
adutores. O tratamento cirdrgico convencional, caracterizado por revascularizagdes com veias
tem perviedade proxima a 70% e 50% quando sdo utilizadas proteses. Quando o enxerto falha

e a gangrena progride, resta a amputacéo.

O tratamento endovascular estd em franco progresso. No territorio aorto iliaco tem bom
resultado e semelhante a cirurgia aberta em lesGes curtas (menores que 3 cm), estenosantes,
conceéntricas e ndo calcificadas. A morbimortalidade é menor e por isso é a primeira escolha.
No territorio infrapatelar, a indicacdo ainda é restrita e neste segmento ainda se observa a
amputacdo como a ultima escolha quando se apresenta a progressao da gangrena ou a faléncia

das tentativas de revascularizagdo. 3% 32 333435

Ha vasta literatura evidenciando o tabagismo como um importante fator aterogénico
apesar de ndo se conhecer o mecanismo complexo que ocorre. Ha correlacdo com o acidente
vascular cerebral, hipertensdo renovascular, infarto agudo do miocardio e morte subita. Para
alguns autores ele é um fator acelerador e n&o iniciador. 3 Ele parece ser o mais importante

fator de risco para DAP e aumentando o risco em até 3 vezes, consequentemente levando a
amputa(;éo 15,16,36,37,38,39,40,41,42

Por outro lado, outros autores verificaram que portadores de aterosclerose, seguidos
durante cinco anos, quando continuaram a fumar, evoluiram para amputacdes em 11,4% dos
casos contra nenhuma amputacéo entre os que abandonaram o habito de fumar. > Na trombo-
angeite obliterante é bem conhecido a associacdo do tabagismo e lesdo do endotélio dos
pequenos vasos das extremidades levando a falhas de tratamento e consequentemente a
amputacdes. Em realidade, o tabagismo aumenta o risco de amputacéo, isolado ou associado a

outros fatores de risco para aterosclerose.

Apesar do ja conhecido potencial de perda de membros em pacientes diabéticos,
portadores de DRC ou DAP e tabagistas, a coexisténcia destes fatores de risco aumenta a
probabilidade de aterosclerose, principalmente o tabagismo, tornando a amputa¢do maior ou

menor iminente. Quando tabagismo, diabetes e hipertensdo arterial sdo coexistentes, 0 risco
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relativo de aterosclerose se eleva de 2,3 a 3,3 e 6,3 vezes, conforme ocorram um dois ou trés
fatores combinados. “*#+** N&o identificamos dados numéricos pertinentes a amputagdo maior
especificamente, diante destes fatores presentes. Ha que se levar em conta outras comorbidades

que juntas parecem potencializar o risco de perda de membros.

Diversos estudos anatomopatoldgicos e epidemiolégicos mostraram a relacdo entre
hiperlipidemia e aterosclerose. Com relagdo a DAP essa associa¢do é menos clara. Algumas
fracdes lipidicas sdo importantes como fatores de risco independentes: elevacdo de colesterol
total, de LDL-colesterol, triglicérides e lipoproteina a. Fatores protetores sdo representados pela
elevacdo de HDL-colesterol e apo lipoproteina a-1. 349 Qutros trabalhos indicam o aumento de
triglicérides e de lipides carregados por lipoproteinas de muito baixa densidade e intermediarias
a mais importante alteracéo lipidica. *6474¢ O aumento de lipoproteina a, especialmente em
homens, parece elevar o risco de aterosclerose em duas vezes, e, em pacientes com isquemia

critica de membro, é preditor de mortalidade e amputag&o, 905152

Outros autores concordam que pacientes com maiores médias de idade e anemia tem
maior risco de amputacéo. 5*°* Anemia ¢ preditor independente para amputac&o e mortalidade
em pacientes hospitalizados com DAP. > Salienta-se também que as amputagdes n&o
traumaticas sdo comuns em pacientes idosos que tém um ou mais dos fatores de risco

previamente descritos, o que também eleva a morbimortalidade.

HAS, importante fator de risco coronariano, induz alteragdes endoteliais, facilitando a
penetracdo de lipides na parede arterial. Entretanto, ainda ndo esta definida a real importancia
da HAS na aterogénese dos vasos da extremidade, sendo essa relacdo complexa e controversa.
Em estudos de necropsias, hipertensos apresentavam lesdes aterosclerdticas em grau mais
avancado do que os controles, isto porque a pressdo sistdlica tem maior efeito no segmento
arterial proximal do que no distal.®4%% Qutros estudos mostraram a relagao entre hipertenso
e obstrucdo de vasos de grande e médio calibre >34 assim como o estudo de Framingham ¢
5738 ¢ Kannel & McGee *° que mostraram risco de aterosclerose 3,9 vezes maior em homens
e 2,5 vezes em mulheres. Ja os estudos de Whilehall % e Finnish ®! nio observaram relagéo
entre HAS e aterosclerose. Mas, ndo € raro encontrar hipertensos entre pacientes amputados
bem como melhor prognéstico de salvamento de membros naqueles hipertensos controlados ou

ndo hipertensos.
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HAS é provavelmente causa e efeito de aterosclerose e amputacdo. Controverso é
observar que a hipertensdo retarde o aparecimento de claudicacdo intermitente, pelo fato de
aumentar a pressdo tecidual e, com certa frequéncia observar que hipertensos desenvolvem

claudicacgdo intermitente ao terem sua hipertensdo diagnosticada e tratada.

Outros fatores menos comuns relacionados & aterosclerose periférica podendo evoluir
para amputacdo sdo a hiperomocisteinemia e hiperfibrogenemia. A primeira é um fator
independente %% 6364 tendo sido detectada em 2-30% %5 dos pacientes com aterosclerose
precoce. A segunda tem sido associada & aterosclerose em alguns estudos " e em outros tem
sido mostrada como fator de risco para trombose. O aumento da viscosidade sanguinea e a

claudicagdo intermitente mais grave parecem aumentar o risco de amputagao. % 7071

Embora uma histéria familiar positiva esteja associada a doenca aterosclerotica
coronariana e cerebrovascular, ndo se demonstrou que esse dado fator de risco tenha sido

significante para aterosclerose e consequentemente a amputacéo.

A infeccdo ou inflamacdo que evolui para gangrena, principalmente em Ulceras,
independente da etiologia € um dos mais importantes fatores que levam a amputacdo e
mortalidade. Por melhor que estejam controlados os fatores de risco para aterogénese, a

presenca de infecgdo com repercussao sistémica aumenta a morbimortalidade.

Outros fatores vasculares associados ou isolados como disseccdo e aneurismas arteriais

podem estar associados a amputacdo, mas se houver isquemia critica periférica presente.

Concluséao

Na realidade brasileira, 0 avangado grau da doenca quando o paciente é encaminhado,
a escassez de profissionais treinados e de centros de tratamento especializados bem como o
acesso aos mesmos, a presenca de DRC, tabagismo, HAS, anemia, DM, lesdo trofica infectada
e reintervencdo parecem ser determinantes para o prognéstico dos pacientes passiveis de
amputacdo. Entretanto, permanece em discussdo as multiplas tentativas de salvamento de

membros que incorrem em amputacdes e suas consequéncias.
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Chronic critical ischemia of the lower limbs with respec-
tive functional loss continues to be a major public health
problem, particularly in developing countries and patients
with diabetes. Despite advances in diagnostic methods and
innovations in endovascular treatment, amputation is still
common, with great psychosocial impact. This study aims
to identify possible predictor factors of major amputations
in these patients.

Diabetes mellitus (DM) is a disease with growing
prevalence, and is a major cause of amputations [1-3].
Numerous variables are involved in its etiology and com-
plications. The long duration of the disease and poor
metabolic control [4, 5] demonstrated by the high glycated
hemoglobin and fasting glycemic levels in the amputee
groups, reinforce the higher risk of amputation in these
patients, as well of the higher frequency of fatal cardio-
vascular events.

According to the International Consensus on the Dia-
betic Foot, patients with previous amputation should be
followed up every 1-3 months, and should have at least
one foot examination per year, or more frequently if the
risk of complications is high, and worsening of the diabetic
foot is inevitable despite preventative measures and early
diagnosis. Lack of access to health services, despite the
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increased coverage of basic health care in the last decade in
Brazil, and low compliance with treatment, despite the
development of educational practices in the management
for diabetic foot, increases the risk of amputation seen in
this population. It is important that the population at risk is
educated on health and DM. Public policies which guar-
antee access to basic medical care (preventive medicine) to
make early diagnoses provide health education and facili-
tate referral to specialized services are encouraged, where
necessary.

Various factors are associated with the risk of amputa-
tion. The profile of severity of the patients studied is
multifactorial, and some variables did not remain in the
final model of regression logistics. In our population,
arterial aneurysms (AA) and coronary artery disease
(CAD) were predictors of amputation, possibly due to
embolization of aneurysms to the distal arterial bed and the
already known coronariopathy in the selected cases. A
possible explanation is that in the presence of both, they
lose their intensity, e.g., age, infection, trophic lesion and
ankle braquial index (ABI). However, they generally
behave like risk factors when compared with the others in
the population.

Several authors agree that patients with higher mean
ages and anemia have a higher risk of amputation, espe-
cially in those with diabetes. Anemia is an independent risk
factor for amputation and mortality in hospitalized patients
with peripheral artery disease (PAD). It is emphasized that
the amputees group presents higher rates of infection, with
some evolving to gangrene and more severe obstructive
arterial lesions characterized by transatlantic intersociety
consesus (TASC) C and D, which may have contributed to
the outcome of the amputation, even when revasculariza-
tion was attempted.
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It is known that hypervolemia, increased oxidative
stress, uremic toxicity, and lipid alterations in the coagu-
lation cascade are included in the genesis of early
atherosclerosis of patients with cronic kidney disease
(CKD). In the studied population, all patients with CKD
were amputee, despite having been submitted to open
revascularization or endovascular procedures. The severity
of association of risk factors such as arterial calcification,
location of the obstruction or stenosis (frequent infrap-
atellar arterial involvement), CAD, and metabolic state
may have contributed to the outcome.

PAD in the distal arterial bed presents a challenge to
vascular and endovascular surgeons. The patency of
revascularization procedures in cronic limb ischemia (CLI)
remains a topic of discussion, with a trend to utilize
endovascular treatment due to the shorter hospitalization
and surgery times, lower response to surgical trauma, and
possibility of treatment of various vessels in a single sur-
gical act, particularly in high-risk patients. However, it is
still necessary to consider the use of isolated contrasts,
need for a favorable anatomy for access and vascular
catheterization, availability of specific materials and rig-
orous vigilance of the patency of revascularization.

A higher rate of re-intervention is observed in angio-
plasty procedures, even with a promising technique such as
the use of stents and pharmacological balloons or multiple
angioplasties. This may be justified by the high rates of
restenosis in small-caliber arteries, as verified by other
authors. Our population shows similar rates of risk for
amputation when comparing angioplasty and open revas-
cularization. The durability of endovascular intervention or
open surgery continues to be the greatest challenge in limb
salvage.

In this study, the predictors of risk for amputation in
patients with CLI are: previous amputation, CAD, CKD,
AA, increase in glycated hemoglobin and a lack of previ-
ous care, but the participation of other risk factors intrinsic
to atherosclerotic disease cannot be ruled out, and the
clinical state of these patients that, taken together, are

@ Springer

determining factors for poor clinical outcomes, re-inter-
ventions, cardiovascular events, and limb amputation.
Further studies and larger follow-up time are necessary to
define the real impact of the variables.
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ABSTRACT

BACKGROUND: Chronic critical ischemia of the lower limbs with the respective functional
loss, continues to be a major public health problem, particularly in developing countries and
patients with diabetes. Despite advances in diagnostic methods and innovations in endovascular
treatment, amputation is still common, with great psychosocial impact. This study aims to
identify possible risk factors of major amputations in these patients. MATERIALS AND
METHODS: A prospective cross sectional study was conduced in which selected patients were
submitted to clinical and laboratory evaluation, arterial imaging studies and defined study
variables. RESULTS: Between March 2015 and February 2016, 182 patients were selected. Of
these, the affected limb was amputated in 66 and salvaged in 116. Amputations were more
common among males (40.2%), smokers (37.2%), patients with high blood pressure (40.7%),
and as a result of stroke (43.5%), without statistically significant difference. Factors associated
with loss of limb were previous amputation (62%,P<0.001), trophic lesion (41.2%, P<0.018),
infection (54.5%, P<0.001), chronic kidney disease (67.7%,P<0.001), elevated creatinine
(3.64+2.3, P<0.001), and hemoglobin A1C (7.79£0.96P<0.001), with statistical significance.
Furthermore, in the group of amputees, the mean ages (73.5+12.7,P=0.065), hemoglobin
(9.7£3.8,P=0.689), triglycerides (142.7+55.4,P=0.233), and fasting glycemic level (247+97,
P=0.172), were higher, but without statistical significance. The non-amputee group had greater
mean cholesterol HDL (50.9+8.8, P=0.568), cholesterol LDL (150.9+35.09P=0.715), ankle—
brachial index (0.14+0.24;P=0.573), hospitalization time (13.9£11.3,P=0.655), follow-up time
(11.26+4.09), and underwent more angioplasties and open revascularizations, but without
statistical significance. The rate of limbs salvaged was 63.73%, deaths 9.89%, and follow-up
loss 6.04%. The reduced model correctly classifies 90.7% of the cases with sensitivity of 86.4%
and specificity of 93.1%. In the ROC, the area under the curve was 0.954
(P<0.001).CONCLUSION: Chronic kidney disease, ischemic heart disease, uncontrolled
diabetes, arterial aneurysms, previous amputation and lack of preventive care are risk factors
for major amputation in this population.

Key Words: amputation, critical limb ischemia, diabetic foot
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INTRODUCTION

Atherosclerosis, a morphological variant of arteriosclerosis, is a chronic, progressive,
systemic disease that results from inflammatory and fibro proliferative responses and leads to
damage to the vascular endothelium®. It is a multifactorial lifestyle disease and increasingly
affects younger individuals and individuals with diabetes. It is responsible for 95% of coronary
artery diseases, 85% of intermittent claudication of the lower limbs, and 75% of the cases of
stroke. The number of cases of atherosclerosis in the lower limbs may be underestimated
because the atherosclerotic process remains subclinical and asymptomatic for a long period?,
affecting 20% of people over 70 years of age.®

In general, the estimated incidence of chronic critical lower limb ischemia (CLI) is 500
to 1000 new cases per million populations per year*’. In patients with CLI, the primary
amputation rate varies between 10% and 40%. In the United States of America (USA), 3% of
the total population has diabetes; of these, 50% undergo amputation®. Moreover, it is estimated
that 30% - 50% of those who undergo amputation will require additional amputations within
1-3 years and 50% will die within 5 years after the first major amputation®°.

In 2013, the number of people aged 20-79 years with diabetes mellitus (DM) was
estimated to be 11,933,580 in Brazil*!. Diabetic foot is a serious public health problem and is
responsible for approximately 150 amputations per day in Brazil. This number has not
decreased over the past decade, despite improvements in family healthcare coverage and
treatment with insulin and oral hypoglycemic drugs for diabetes control*>-%°,

A therapeutic arsenal, including medical and surgical treatments, is at the disposal of
vascular surgeons and angiologists for the treatment of peripheral atherosclerosis disease
(PAD). Furthermore, there have been major improvements in endovascular surgical treatments
in recent years aimed at ensuring limb viability and patient mobility; however, the impact of
amputation and its psychosocial consequences is still very significant. This study aims is to

identify possible risk factors of major amputation in patients with CLI.
MATERIALS AND METHODS
A prospective cross sectional study was conducted in the Vascular and Endovascular

Surgery Division of the Ana Neri Hospital, Federal University of Bahia (ANH-FUB),
specialized center the state for the treatment of cardiovascular and renal diseases.
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Clinical and demographic data were collected from patients with CLI on admission to
the hospital to characterize the sample based on age, sex, lack of preventative care,
comorbidities, presence of infection, fasting serum glycemic levels, creatinine, hemoglobin and
hemoglobin AL1C, lipid profile, ankle—brachial index (ABI), classification of the type of arterial
blockage by the Trans-Atlantic Inter-Society Consensus (TASC Il - 2011) when angiography
or duplex ultrasound were performed, surgical technique used, postoperative complications,
hospitalization time, and outpatient follow-up.

CLI was considered in according Rutherford classification.

In patients with physical limitations, those dependent on the care of family members, or
those with cognitive difficulties, the information was completed with the help of the patient’s
companions.

Lack of preventative care was defined as circumstances wherein the patient was
regularly enrolled in the Family Health Program of the Federal Government, but was absent for
at least the last three consultations/years.

Active or passive smoking was defined according to the guidelines of the World Health
Organization. The guidelines of the Brazilian Society of Diabetes (2014-2015) were used to
define diabetes. The VI Brazilian Guidelines for Hypertension of the Brazilian Society of
Cardiology (2011) were used to diagnose systemic hypertension (SH). Chronic kidney disease
(CKD) was diagnosed according to the guidelines proposed by the Kidney Disease Outcome
Quality Initiative (KDOQI) and updated by the National Collaborating Centre for Chronic
Conditions. Patients with coronary artery disease (CAD) were those with a previous coronary
event or in the acute stage. Clinical or head tomography examination was sufficient to confirm
a stroke or its indicators.

Avrterial dissection (AD) and arterial aneurysms (AA) were considered, respectively,
when there was delamination and focal dilatation of > 50% or saccular dilatation, and these
conditions were confirmed by angiotomography or duplex ultrasound in the aortoiliac, popliteal
or distal segment.

ABI was calculated using a DV610 Medmega portable vascular Doppler considering
the ratio between the maximum systolic pressure at the retromalleolar area of the ankle in the
uncompensated limb and the systolic pressure in the left arm. In cases of blood flow absence in
the posterior tibial artery, the dorsalis pedis artery was used, and the index was considered zero
in cases in which the absence of blood flow persisted.

Infection in the legs was diagnosed by evaluating signs of inflammation in the lesion

bed, regardless of leukocytosis. Other sources of infection were excluded.
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Laboratory tests were performed at the time of hospital admission. Fasting glycemia
level was measured using the blood glucose test; however, glycated hemoglobin was considered
for statistical analysis because it is a better indication of glycemic control.

Patients admitted with CLI whose condition rapidly evolved to gangrene and limbs
became non-viable underwent primary amputation and did not undergo angiography or duplex
ultrasound. Patients with borderline kidney function did not undergo angiography, but did
undergo a duplex ultrasound. Secondary amputation was defined as that which occurred after a
revascularization procedure.

When duplex ultrasound was indicated, it was performed by a specialist physician using
a General Electric Nemio 5 device with a 7-12 MHz linear transducer. Angiography was
performed by a specialist physician in a hemodynamic unit according to the standards
established by the Brazilian Society of Angiology and Vascular Surgery.

The surgical technique used was conventional surgery (amputation or open
revascularization) or endovascular surgery and was evaluated in each case. In the present study,
amputation was defined as a procedure performed above the midtarsal level. The duration of
hospital stay was counted from the date of the procedure until patient discharge.

Patients were divided into two groups amputees and non-amputees at the time of
hospital discharge. Patient outcomes, including hematoma, infection, pneumonia, kidney
failure, acute myocardial infarction, graft patency, and limb viability, were reassessed after
discharge during a follow-up period of 1-18 months. Data were collected from medical records
in cases in which the patients did not attend the scheduled consultations; the patients were rarely
contacted via telephone or e-mail.

A database was created and analyzed using the Statistical Package for the Social Science
software version 21 (SPSS Inc., Chicago, IL, USA). Descriptive analysis was performed using
the absolute and relative frequencies for the qualitative variables and the means and standard
deviations for the quantitative variables. The Kolmogorov—-Smirnov test (with Lilliefors
correction) combined with asymmetry and kurtosis was used to test the normality of data
distribution. The level of significance was set at p<0.05 for the rejection of the null hypothesis,
I.e., the absence of significant differences in the variables between the groups.

The chi-squared test was used to assess the presence of risk factors for amputation, and
simple logistic regression was used to estimate the odds ratio (OR) and 95% confidence interval
(CI). Subsequently, multiple logistic regression was performed, and the final model was
constructed using the variables with p-values of < 0.20 in the crude analysis. After that, the
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variables with the highest non-significant p-values (Wald test) were removed from the model
one at a time.

In each step of the analysis, the effect of the removal of each variable on the adjustment
quality of the model and on its predictive ability was assessed using the Hosmer—Lemeshow
test, Nagelkerke R2, and change in the value of the logarithm of the maximum likelihood ratio
(—2log). Only four observations were considered outliers, but they remained in the final model
because their removal would not affect the significance or quality of the adjustment of the
logistic model. The ROC curve and area under the curve (AUC 95% CI) were calculated to test
the discrimination ability of the model.

The study was approved by ANH-FUB research ethics committee under 986 548/2015

and all participants signed the consent form.

RESULTS

From March 2015 to February 2016, there was 195 patients with CLI. Thirteen were
excluded due to traumatic cause of ischemia or acute arterial occlusion of embolic cause.

Of the population of 182 patients, limbs were amputated in 66 and recovered in 116.
Testing the association between amputation and the variables sex, smoking, SH, and stroke, it
was found that amputations were more commons among males (40.2%), smokers (37.2%),
patients with SH (40.7%), and those with indicators of stroke (43.5%), (P=0.237, P=0.714,
P=0.239, and P=0.441, respectively), without significant statistical difference. Previous
amputation (62%, P<0.001), trophic lesion (41.2%, P<0.018), infection (54.5%, P<0.001), and
CKD (67.7%, P<0.001) in the amputee group were statistically significant when compared with
the non-amputee group. (Tablel).

In a comparative analysis of the mean values of creatinine and hemoglobin A1C
among the amputee and non-amputee groups, higher values were found for creatinine
(3.64+2.3 / 1.76+1.70) and hemoglobin A1C (7.79£0.96 / 5.5+1.28) in the amputees, with
statistical significance(P<0.001). Also in the amputee group, we found higher mean age
(73.5£12.7, P=0.065), hemoglobin (9.7+3.8 P=0.689), triglycerides (142.7+55.4, P=0.233), and
fasting glycemic level (24797, P=0.172), without statistical significance. The non-amputees
group had greater mean cholesterol HDL (50.9+8.8, P=0.568), cholesterol LDL (150.9+35.09
P=0.715), ABI (0.14+0.24 P=0.573), and hospitalization time (13.9+11.3 P=0.655), without
statistical significance. (Table2).
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Of the 66 amputees, one-third was due to gangrene occurring upon admission due to the
unviability to the limb and two-thirds were due to a failed revascularization attempt (Graphl).
The follow-up time of these patients after hospital discharge in the group of amputees was
3.71+2.4 months and 11.26+4.09 months, in the non-amputee group. In the latter group,
angioplasty and infra inguinal revascularization were the most conduced procedures,
guaranteeing a rate of limb salvage of 63.73% in 18 months (Table 3).

The re intervention rate in the amputee group was 10.6% as a result of surgical wound
infections and 60.34% in the non-amputee group due to revascularization failure. The mortality
rate was 9.89%, and the loss to follow-up was 6.04%. Of the cases of death, 72.22% were due
to ischemic heart disease, 11.11% due to sepsis, 11.11% due to lung embolism and 5.56% for
undetermined cause. Ten deaths occurred in the hospital, half of which occurred in patients who
underwent amputation for gangrene and the other half in patients with CKD undergoing
hemodialysis.

For this sample, multiple logistic regression analysis (Table 4) showed that the risk of
amputation is due to AA, previous amputation, CAD, CKD, glycated hemoglobin, and lack of
preventative care.

In the ROC curve, an AUC of 0.954 was observed, which significantly higher than 0.5
(p<0.001), indicating excellent capacity for exclusion. The reduced model accurately classified
90.7% of the cases with a sensitivity of 86.4% and specificity of 93.1% (Graph 2). The graph

3 show survival curve: risk of amputation X time.

DISCUSSION

We observed that the predictors of risk for amputation are CAD, CKD, AA, increase of
glycated hemoglobin, lack of previous care and previous amputation.

DM is a disease with growing prevalence and is a major cause of amputations.'1216
Numerous variables are involved in its etiology and complications. The long duration of the
disease and poor metabolic control’-?° demonstrated by the high glycated hemoglobin and
fasting glycemic levels in the amputee groups, reinforce the higher risk of amputation in these
patients, as well of the higher frequency of fatal cardiovascular events.

According to the International Consensus on the Diabetic Foot,?! patients with previous
amputation should be followed up every 1-3 months and should have at least one foot
examination per year, or more frequently if the risk of complications is high and worsening of

the diabetic foot is inevitable through preventative measures and early diagnosis.?? Lack of
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access to health services, despite the increased coverage of basic health care in the last decade
in Brazil,*?and low adherence to treatment, despite the development of educational practices in
the management for diabetic foot, increased the risk of amputation seen in this population. It is
important that the is educated on health and DM. Public policies which guarantee access to
basic medical care (preventive medicine) to make early diagnoses, provide health education
and facilitate referral to specialized services are encouraged, where necessary.

Various factors are associated with the risk of amputation.?>28 The profile of severity of
the patients studied was multifactorial, and some variables did not remain in the final model of
regression logistics. In our population, AA and CAD were predictors of amputation, possibly
due to embolization of aneurysms to the distal arterial bed and the already know coronariopaty
in the selected cases.® A possible explanation is that in the presence of the other, they lose their
intensity, e.g., age, infection, trophic lesion and ABI. However, they generally behave like risk
factors when compared with the others in the population.

Several authors agree that patients with higher mean ages and anemia have a higher risk
of amputation, especially in those with diabetes.®*3!® Anemia is an independent risk factor for
amputation and mortality in hospitalized patients with PAD.?° It is emphasized that the
amputees group presented higher rates of infection, with some evolving to gangrene and more
severe obstructive arterial lesions characterized by TASC C and D, which may have contributed
to the outcome of the amputation, even when revascularization was attempted.

It is known that hypervolemia, increased oxidative stress, uremic toxicity, and lipid
alterations in the coagulation cascade are included in the genesis of early atherosclerosis of
patients with CKD.% In the studied population, all patients with CKD were amputee, despite
having been submitted to open revascularization and/or endovascular procedures. The severity
of association of risk factors such as arterial calcification, location of the obstruction and/or
stenosis (frequent infrapatellar arterial involvement), CAD, and metabolic state may have
contributed to the outcome.3!

PAD in the distal arterial bed, presents a challenge to vascular and endovascular
surgeons. The patency of revascularization procedures in CLI remains a topic of discussion,
with a trend, primarily, endovascular treatment®>2* due to the shorter hospitalization and
surgery times, lower response to surgical trauma, and possibility of treatment of various
vessels in a single surgical act, particularly in high-risk patients. However, it is still necessary
to consider to use of isolated contrasts, need for a favorable anatomy for access and vascular
catheterization, availability of specific materials and rigorous vigilance of the patency of

revascularization.
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A higher rate of re intervention was observed in angioplasty procedures, even with a
promising technique such as the use of stents and pharmacological balloons or multiple
angioplasties. This may be justified by the high rates of restenosis in small-caliber arteries, as
verified by others authors.> % Our population showed similar rates of risk for amputation when
comparing angioplasty and open revascularization. The durability of endovascular intervention

and/or open surgery continues to be greatest challenge in limb salvage.3% 33

CONCLUSION

Our data support some factors of risk for amputation in patients with CLI (previous
amputation, CAD, CKD, AA, increase in glycated hemoglobin and a lack of previous care), but
the participation of other risk factors intrinsic to atherosclerotic disease cannot be ruled out, and
the clinical state of these patients that, taken together, are determining factors for poor clinical

outcomes, re interventions, cardiovascular events, and limb amputation.
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Table 1. Characteristics of the categorical variables of the study groups
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Variables Amputees Non-Amputees
(66) (116)
n % n % P-value OR 95% CI
Gender 0,237
Male 39 40,2 58 59,8 1,44 0,78 - 2,66
Female 27 31,8 58 68,2
WPCA 0,008
Yes 31 49,2 32 50,8 2,35 1,23 - 4,37
Previous amputation <0,001
Yes 49 62,0 30 38,0 8,26 4,14 — 16,49
Smoking 0,714
Yes 45 37,2 76 62,8 1,13 0,59-2,15
Trophic lesion 0,018
Yes 56 41,2 80 58,8 2,520 1,16 -5,49
Infection <0,001
Sim 36 54,5 30 45,5 3,44 1,82 -6,52
TASC classification 0,008
A 2 11,1 16 88,9 1,00 -
B 5 38,5 8 61,5 5,00 0,79 -31,7
C 23 29,5 55 70,5 3,35 0,71 -15,7
D 36 49,3 37 50,7 7,78 1,69 - 36,3
SH 0,239
Yes 35 40,7 51 59,3 1,44 0,78 - 2,64
CKD <0,001
Yes 44 67,7 21 32,3 9,05 451-18,16
CAD 0,020
Yes 22 51,2 21 48,8 2,26 1,13-4,54
AD 0,052
Yes 6 66,7 3 33,3 3,77 0,91 -15,59
STROKE 0,441
Yes 10 435 13 56,5 1,42 0,58 - 3,43
AA 0,091
Yes 8 57,1 6 42,9 2,53 0,84 -7,64
DM <0,001
Yes 61 449 75 55,1 6,60 2,48 -17,91

OR: odds ratio  Cl: confidential interval DM: diabetes mellitus  SH: systemic hypertension CKD: chronic kidney
disease CAD: coronary artery disease AD: arterial dissection WPCA: without primary care assistance
AA: arterial aneurysm TASC: Trans-Atlantic Inter-Society Consensus (TASC Il - 2011)



Table 2. Characteristics of the continuous variables of the study groups.
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Variables Amputees Non-Amputees

Mean SD Mean SD P-value OR 95% IC
Age (years) 73,5 12,7 70,1 11,4 0,065 1,02 0,99 - 1,05
Creatinine (mg/dl) 3,64 2,3 1,76 1,70 <0,001 1,52 1,29-1,79
Hemoglobin A1C 7,79 0,96 5,50 1,28 <0,001 4,71 2,98 — 7,45
(%)
Hemoglobin (g/dl) 9,70 3,8 9,5 2,6 0,689 1,02 0,93-1,12
C HDL (mg/dl) 49,8 10,8 50,9 8,8 0,568 0,99 0,96 — 1,02
C LDL (mg/dl) 148,6 418 1509 3509 0,715 0,99 0,99-1,01
Triglycerides 142,77 55,4 1340 40,84 0,233 1,01 0,99-1,01
(mg/dl)
ABI 0,12 0,27 0,14 0,24 0,573 0,69 0,20-2,43
Hospitalization 13,1 14,09 13,9 11,3 0,655 0,99 0,97 -1,01
time (days)
FG (mg/dl) 247,09 97,07 224,82 109,79 0,172 1.002 0.99-1.005
SD: standard deviation p: probability

OR: odds ratio

C HDL: Cholesterol high density lipoproteins

ABI: ankle-brachial index

ClI: confidence interval

FG: Fasting glycaemia

C LDL: cholesterol low density lipoprotein



Table 3 Characteristics of the surgical procedures
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Variables Amputees Non-amputees

n % n % p-value
AIR 0.008
Yes 4 33.34 8 66.66
No 62 36.47 108 63.52
IGR <0.001
Yes 13 23.63 42 76.36
No 53 41.73 74 58.26
AlA 0.088
Yes 2 25.00 6 75.00
No 64 36.78 110 63.22
IGA <0.001
Yes 16 24.61 49 75.38
No 50 42.73 67 57.26
AR <0.001
Yes 9 45.00 11 55.00
No 57 35.18 105 64.82

AIR: Aortoiliac revascularization

IGA: Infrainguinal angioplasty

IGR: Infra inguinal revascularization

AR: Angioplasty and revascularization

AlA: Aortoiliac angioplasty
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Table 4. Final logistic regression model of the variable amputation as a function of social

and clinical variables

Variable B

Lack of primary 1.193

care assistance

Previous 2.390
amputation

CKD 0.835
CAD 1.68
AA 2.77

Hemoglobin A1C 1.58
Constant —14.33

S.E.

0.584

0.740

0.576
0.689
1.07
0.282
2.32

Wald »?

4.176

10.434

2.102
5.92
6.67
31.46
38.18

df

P-value

0.041

0.001

0.147
0.015
0.010
0.001
<0.001

OR

3.30

10.91

2.31
5.35
15.90
4.87

95% ClI

1.05-10.36

2.56-46.51

0.75-7.12
1.38-20.68
1.95-129.63
2.80-8.47

Rcr (Cox and Snell R?)=0.547; RN (Nagelkerke R?)=0.749

B: Coefficient of the logistic regression equation to predict the dependent variable using the independent variable.

SE: Standard errors associated with the coefficients.

Wald: Wald chi-squared test to test the null hypothesis that the constant is equal to 0

df: Degree of freedom for the Wald chi-squared test.
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Graphl. Types of amputation among amputees (n=66)
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Graph 2. ROC curve of the logistic prediction model
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Grafh 3. Survival Curve
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6 LIMITACOES DO ESTUDO

O estudo apresentou as seguintes limitagdes:

Apesar do n, maior tempo de seguimento € necessario para avaliacdo dos desfechos
clinicos associados a doenca isquémica aterosclerotica. Acresca-se que 0S pacientes

apresentados portavam diversas comorbidades, o que certamente influenciou os resultados.

A despeito dos avancos da terapéutica endovascular, a classificacdo TASC Il é de 2011
e ndo foi atualizada para analise das novas abordagens, sendo questionavel as melhores

indicagdes nas classes B e C.

O fator tempo é importante na conducéao das isquemias criticas dos membros inferiores.
Infelizmente, fatores alheios ao paciente e sua doenga, retardaram o acesso ao sistema de salde
especializado e consequentemente o seu desfecho, dentro da realidade brasileira, o que talvez

implicasse nas taxas de amputacdo e 6bito verificadas na amostra.

Apesar de os fatores identificados como de risco ndo serem inéditos e, portanto ja
conhecidos na literatura, 0s mesmos se revestem de importancia epidemiol6gica a medida que

realcam a magnitude da prevencdo em doenca aterosclerdtica.
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7 CONCLUSOES

Os fatores de riscos para amputacdes maiores nesta amostra foram:

Aneurismas arteriais

Presenca de amputacdo prévia

Doenca arterial coronariana

Diabetes mellitus

Falta de atendimento na atencdo basica
Doenca renal cronica

A amostra se constituiu de uma populacdo idosa com muitos fatores de risco que

certamente contribuiram para o desfecho amputacéo e morte.

Necessario manter vigilancia de fatores de risco para doenca aterosclerotica a fim de

também prevenir amputagdes.
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8 ANEXO

ANEXO A - TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

ESTUDO: “FATORES DE RISCO PARA AMPUTACAO EM PACIENTES COM
ISQUEMIA CRITICA CRONICA DOS MEMBROS INFERIORES”

Vocé é portador de um problema de circulagdo, doenca que se caracteriza por uma
incapacidade dos vasos arteriais levarem sangue até as extremidades do corpo.

Essas artérias podem ter depositos de gordura ou minerais que entopem a circulacéo
podendo provocar amputagdes, por isso vVoceé esta internado.

Para diminuir estes riscos é importante fazer controle da presséo arterial, glicemia,
colesterol, ndo fumar e praticar atividade fisica. Também é importante um rastreamento com
exames para se certificar da presenca destas ou outras doengas relacionadas.

Estamos fazendo um estudo para identificar os fatores relacionados a este problema de
circulacdo. Para isso, precisamos da sua colaboracao para responder algumas perguntas sobre
sua historia médica e o tratamento que vocé vai fazer.

Vocé ndo mudard o uso das medicacdes atuais e nds ndo interferiremos na conduta do
seu médico assistente. Sua assisténcia médica continuard a mesma e quando o estudo for
publicado ndo identificara sua pessoa.

Antes de decidir, faca as perguntas que desejar, ndo se sinta obrigado a participar e
continue seu tratamento no Ambulatério do Hospital Ana Neri, onde nds também Ilhe
acompanharemos para fazer perguntas sobre seu tratamento, caso vocé aceite participar deste
estudo.

Para qualquer davida, procure Dr. Wagner Ramos Borges (CRM-Ba 15.333) nesta
enfermaria, no centro cirurgico | ou na hemodinamica deste Hospital as tercas-feiras a tarde ou
qualquer médico da equipe de cirurgia vascular. Se precisar, pode nos contatar por telefone: 71
99206 8592 ou 71 3117 1800 ramal da enfermaria de cirurgia vascular ou por e-mail:
wagner2076@bol.com.br.

Agradecemos sua colaboragéo!

Salvador, de de 2015

() Paciente / () Responsavel Legal Dr. Wagner Ramos Borges (médico)
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ANEXO B - TASC Il INTER-SOCIETY CONSENSUS ON PERIPHERAL ARETERIAL
DISEASE

TASC CLASSIFICATION OF AORTO-ILIAC LESIONS

Type A lesions

- Unilateral or bilateral stenosis of CIA
- Unilateral or bilateral single short (3 cm) stenosis of EIA

Type B lesions

- Short (3 cm) stenosis of infrarenal aorta

- Unilateral CIA occlusion

- Single or multiple stenosis totaling 3-10 cm involving the EIA not extending into the CFA
- Unilateral EIA occlusion not involving the origins of internal iliac or CFA

Type C lesions

- Bilateral CIA occlusions

- Bilateral EIA stenosis 3e10 cm long not extending into the CFA

- Unilateral EIA stenosis extending into the CFA

- Unilateral EIA occlusion that involves the origins of internal iliac and/or CFA

- Heavily calcified unilateral EIA occlusion with or without involvement of origins of internal
iliac and/or CFA

Type D lesions

- Infra-renal aortoiliac occlusion

- Diffuse disease involving the aorta and both iliac arteries requiring treatment

- Diffuse multiple stenosis involving the unilateral CIA, EIA and CFA

- Unilateral occlusions of both CIA and EIA

- Bilateral occlusions of EIA

- lliac stenosis in patients with AAA requiring treatment and not amenable to endograft
placement or other lesions requiring open aortic or iliac surgery

CIA - common iliac artery; EIA - external iliac artery; CFA — common femoral artery - Eur J Vasc Endovasc Surg
Vol 33, Supplement 1, 2007
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Type A lesions

- Single stenosis 10 cm in length
- Single occlusion 5 cm in length

Type B lesions

- Multiple lesions (stenosis or occlusions), each 5 cm

- Single stenosis or occlusion 15 cm not involving the infra geniculate popliteal artery

- Single or multiple lesions in the absence of continuous tibial vessels to improve inflow for a
distal bypass

- Heavily calcified occlusion 5 cm in length

- Single popliteal stenosis

Type C lesions

- Multiple stenosis or occlusions totaling >15 cm with or without heavy calcification
- Recurrent stenosis or occlusions that need treatment after two endovascular interventions

Type D lesions

- Chronic total occlusions of CFA or SFA (>20 cm, involving the popliteal artery)
- Chronic total occlusion of popliteal artery and proximal trifurcation vessels

CFA - common femoral artery; SFA - superficial femoral artery - Eur J Vasc Endovasc Surg Vol 33,
Supplement 1, 2007.
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Resumo

Apesar do arsenal lerapéulico alual para tralamenlo da isquemia Grinca dos membros inferiores a
ampulagao ainda é realizada, o que lraz grande impaclo psicossocial aos pacientes. Quais lalores
delerminantes de Isquemia podem ser melhorados para evitar a perda de membrog?

Objetivo da Pesquisa:

Objelivo Primario

Identificar e descrever fatores delerminantes ou relacionados a perda de membro em pacientes con
'Squemia critica dos membros inferiores admitidos em um servico de referéncia em Cirurgia Vascular e
Endovascular na capital do Estado da Bahia

Objetivo Secundario:

Contexto clinico e social das ampulagoes em membros inferiores

Avaliagao dos Riscos e Beneficios:

O estudo sera feito a base de colela de dados e nao se propde a inlervir na lerapéulica dos
mesmos.Entretanto, salienta-se que podera haver

conflito em relacao a conduta do medico assistente, no periodo de observacao particutarmenle na consulla
de revisao apos o procedimento ao qual
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G paciente foi submetido.

A alerosclerose, variante morfologica da arleriosclerose, € um processo cronico. progressivo e sistémico

decorrente de resposta inflamatoria e

fibroproliferativa que agride o endotélio vascular1, Constitui-se numa doenga mullifatorial da civilizagao que

a cada dia acomete individuos mais

jovens E responsavel por 95% das coronarnopatias, 85% da claudicagdo intermilente dos membros

inferiores e 75% dos acidenles vasculares

cerebrais Para os membros Inferiores, acredita-se que seja subestimada pelo fato de o processo

aterosclerotico permanecer subclinico e

assintomalico por longo periodo. afetando 20% das pessoas com mais de 70 anos3.4. De acordo com o

esludo realizado em Framingham. a

ncidéncia media anual de doenga artenal periférica sintomalica é de 26 por 10 000 homens e 12 em 10 000

mulheres. aumentando com a idade (

enlre a 6% e 7% década de vida)5. Tambem alinge mais os brancos e de alta frequéncia em diabelicos. De

modo geral, a incidéncia estimada de

'sguemia cronica dos membros inferiores é de 500 a 1000 casos novos por milhao de habitante por ano6,7.8
Entre esses pacientes. o indice de

ampulagao primaria varia de 10 a 40%. Naqueles com diagnoslico de doenga coronariana, a presenca de

doenga aterosclerolica perilérica

representa fator de risco independente para evenlo fatal: aumentado esse risco eni 25% 9. Apesar de nao

Uispor de dados epidemiologicos em

nosso meio. a julgar pela demanda de Servicos especializados, sua incidéncia parece ser importante. Existe

um arsenal lerapeutico a disposigao do

crrurgido vascular e angiologisla para Iratamento da doenga alerosclerolica periférica ai nelusos tratamentos

clinico e cirurgico. Os ultimos anos

trouxeram grandes transformagoes no tratamento cirurgico endovascular, medicagdes foram aprimoradas.

¢As0s sA0 esludados crileriosamente para

0pgao terapéulica individual gue vise a manutencao de uma extremidade viavel e apla a deambulagao, mas

0 impaclo psicossocial da perda de

membro € muilo grande. A literatura médica documenta que anemia. falla de leito artenal adequado,

infeccao grave com perda de substancia

tecidual ( gangrena) sao determinantes para a viabilidade do membro Entretanto, apos um tratamento

clirico prévio ou cirurgico ( aberto ou
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endovascular) ainda persiste o risco de amputacado. No que se refere ao tratamento cirurgico, qual paciente
tem maior nsco de amputacao?: o grupo

que faz apenas lratamento cirurgico convencional ( revascularizagao), o grupo que faz tratamento
endovascular ou o grupo gue faz ambos os

fratamentos indenpendentemente da ordem dos mesmos? O avangado grau da doenga quando o paciente e
encaminhado, a escassez de

profissionais lreinados, existéncia de centros de tratamento especializados e o acesso aos mesmos
parecem ser delerminanles para o prognoslico

destes pacientes

Introdugaon

Tamanho da Amostra no Brasi| 278

Beneficios

ldentificar falores que possam reduzir o risco de ampulacdes em membros inferiores

Comentarios e Consideragées sobre a Pesquisa:

Sem comentarios

Consideragoes sobre os Termos de apresentacao obrigatoria:

vide acima

Recomendagées:

vide agima

Conclusoes ou Pendéncias e Lista de Inadequacées:

vide acima

Situagao do Parecer:

Aprovado

Necessita Apreciagao da CONEP:
Nao

Consideracées Finais a critério do CEP:
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