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Resumo

Introdução:  No  advento  dos  stents  eluidores  de fármaco  (DES),  a  restenose  difusa  (> 20  mm)
intrastent (RDIS)  constituía  a  principal  limitação  ao  uso  de stents  metálicos  na  intervenção
coronária (PCI).  Das  várias  soluções  propostas  para  o  seu  tratamento,  a  braquiterapia  intracoro-
nária (BT)  revelou-se  uma das mais  eficazes,  sendo  praticamente  abandonada  após  a  introdução
dos DES.
Objetivo:  Avaliar  os resultados  clínicos  a  longo  prazo  (>  10  anos)  do uso  de  BT beta  com 90Sr/Y90

para o tratamento  RDIS,  em  termos  de eventos  cardíacos  major  (MACE)  e restenose  angiográfica.
População e  métodos:  Estudo  retrospetivo  observacional  de  centro  único  incluindo  12  doentes
(dts) consecutivos  entre  janeiro  e  julho  de 2001,  11  homens,  com  a  idade  média  de  58,6  ±

9,9 anos  (43-77  anos).  Todos  tinham  angor  estável.  Os  principais  fatores  de risco  eram  dislipide-
mia (75%),  HTA  (58%),  doença  arterial  periférica  (50%) e  diabetes  (42%).  Havia  doença  multivaso
em seis  dts,  tratava-se  da  2.a ou  3.a restenose  em  seis  dts  e a função  ventricular  era  normal  em
11. A BT  foi  feita  após  dilatação  com  balão,  usando  a  fonte  emissora  de radiação  beta 90Sr/Y90

(Beta-CathTM/Novoste).  Todos  permaneceram  sob  dupla  antiagregação pelo  menos  até  à  angi-
ografia de  controlo,  programada  para  todos  aos  nove  meses.  Foi  considerada  a  ocorrência  de
morte global  e cardiovascular,  enfarte  do  miocárdio  não  fatal  (EAM),  revascularização  coroná-
ria, trombose  de  stent  e restenose  angiográfica.  Foi  avaliada  a  incidência  do  evento  hierárquico
combinado  (MACE)  de:  morte  cardiovascular,  EAM,  revascularização  coronária  urgente  do vaso
alvo (TVRurg).
Resultados:  Verificou-se  sucesso  angiográfico  e clínico  em  100%  dos  casos.  No seguimento
médio  de  10,9  ±  2,5  anos,  ocorreram  19  eventos  em  sete  dts:  morte  em  três  dts  (25%),
apenas uma  cardíaca  (8,3%),  EAM  com  elevação  de  ST  (vaso  não  alvo)  num  dt (8,3%)  e 15
novas revascularizações em  cinco  dts  (42%):  nove  relacionadas  com  o vaso  alvo  (sobretudo
nos primeiros  dois  anos).  Apenas  se  verificou  uma  trombose  de stent,  provável.  A  restenose
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angiográfica  aos  nove  meses  de  seguimento  foi de 27%  (3/11  dts)  com  duas  oclusões.  A taxa  de
sobrevivência livre  de MACE  aos  dez  anos  foi de 42%  (cincodts).
Conclusões:  A braquiterapia  com  radiação beta  para  RDIS,  neste  pequeno  grupo  de  dts,
demonstrou-se  eficaz  e segura,  sem  eventos  tardios  atribuíveis  à  radiação intracoronária.
© 2013  Sociedade  Portuguesa  de  Cardiologia.  Publicado  por  Elsevier  España,  S.L.U.  Todos  os
direitos reservados.
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Late  results  (>10  years)  of intracoronary  beta  brachytherapy  for  diffuse  in-stent

restenosis

Abstract

Introduction:  Until  the development  of  drug-eluting  stents  (DES),  diffuse  in-stent  restenosis
(ISR) was  the  main  limitation  of  bare-metal  stents  in  percutaneous  coronary  intervention  (PCI).
Among  the  different  treatments  available,  intracoronary  brachytherapy  (BT)  emerged  as  one
of the  most  promising,  although  it was  almost  abandoned  with  the  increasing  use  of  DES.
Objective:  To  assess  the  Portuguese  experience  with  90Sr/90Y  beta  brachytherapy  for  the  tre-
atment of  diffuse  ISR  regarding  long-term  (>10  years)  major  adverse  cardiac  events  (MACE)  and
angiographic  restenosis.
Methods:  This  single-center,  retrospective,  observational  study  included  12  consecutive  pati-
ents treated  between  January  and  June  2001,  mean  age 58.6±9.9  years  (range  43-77  years),
11 male.  All  had  chronic  stable  angina,  75%  had  dyslipidemia,  58%  had  hypertension,  50%  had
peripheral arterial  disease,  42%  had  diabetes  and  50%  had  multivessel  disease.  Recurrent  ISR
was present  in half  of  the  patients  and  11  had  normal  left  ventricular  function.  After  balloon
dilatation,  BT  was  performed  using  an Sr90/Y90  (Novoste  Beta-CathTM)  beta  radiation  source.
All patients  remained  under  dual  antiplatelet  therapy  until  scheduled  nine-month  follow-up
angiography.  Patients  were  followed  for  the  occurrence  of  death  (all-cause  and  cardiovascu-
lar), non-fatal  myocardial  infarction  (MI),  revascularization,  stent  thrombosis  and  angiographic
restenosis.  MACE  were  defined  as  the  combined  incidence  of  cardiac  death,  MI and  urgent  target
vessel revascularization.
Results:  In  all  cases  there  was  both  clinical  and  angiographic  success.  In  a  mean  follow-up  of
10.9±2.5 years,  19  events  occurred  in  seven  patients:  death  in three  (25%),  only  one  cardiac
(8.3%);  ST-elevation  MI in one  (related  to  a  non-target  vessel)  (8.3%);  and  15  revascularizations
in five  (42%),  of  which  nine  were  of  the target  vessel  (mainly  in the  first  two  years).  There
was only  one  case  of  probable  stent  thrombosis.  Angiographic  restenosis  at  nine  months  was
27% (three  out  of  11  patients),  of  which  two  were  total  occlusions.  Ten-year  MACE-free  survival
was 42%  (5 patients).
Conclusions:  Intracoronary  beta  brachytherapy  for  the  treatment  of  diffuse  ISR  in  this small
cohort of  patients  proved  to  be  safe  and  efficacious,  with  no late  adverse  events  related  to
intracoronary  radiation.
©  2013  Sociedade  Portuguesa  de Cardiologia.  Published  by  Elsevier  España,  S.L.U.  All  rights
reserved.

Introdução

Antes  da  era  dos  stents  revestidos  com  fármacos,  a  reste-
nose,  por  proliferação  tecidular  da  neoíntima,  constituía  a
principal  limitação  ao uso mais  alargado  da  implantação
de  stents  metálicos  na  intervenção coronária  percutânea
(ICP).  A  forma  mais  problemática  de  restenose  intrastent
(RIS)  foi  originalmente  descrita  com  a restenose  difusa
segundo  a classificação  angiográfica  de  Mehran  et  al1. pela
elevada  percentagem  de  recidivas  e  necessidade  de  sub-
sequentes  revascularizações.  Das soluções tentadas  para
controlar  essa  hiperplasia  da  neoíntima,  a  braquiterapia
(BT)  com  radiação  intracoronária  pelo  seu  mais  potente

efeito  antiproliferativo2---6 foi  a que  apresentou  melhores
resultados.  Vários  estudos  aleatorizados  com  radiação  gama
e  beta comprovaram  a sua  eficácia  e  segurança6---11. Em
novembro  de  2000,  após a sua aprovação  pela Food  and Drug
Administration  (FDA),  a  técnica  ficou  estabelecida  como
adjuvante  da  angioplastia  de balão  para  RIS  até  à  data12,13.
No  entanto,  a eficácia  clínica  da  BT  a longo  prazo  tem  sido
questionada14 e  poucos  estudos  têm  sido publicados  com
seguimentos  tardios  após  BT  com  radiação  beta15---20.

O presente  estudo  tem  por objetivo  analisar  a  única  expe-
riência  portuguesa  de BT com  radiação  beta em  2001  e
avaliar  a sua  eficácia  e  segurança tardias,  num  seguimento
clínico  superior  a  dez anos.



Avaliação da  braquiterapia  para  restenose  intrastent  611

Tabela  1  Características  basais

Doentes  (n)  12
Idade  (anos)  58,6  ±  9,9
Sexo masculino,  n  (%)  11  (92)

Fatores  de  risco

Diabetes,  n  (%)  5 (42)
Dislipidemia,  n  (%) 9  (75)
Hipertensão,  n  (%) 7  (58)
Doença arterial  periférica,  n  (%) 6  (50)
Tabagismo,  n  (%)  2 (17)

História  prévia

Enfarte,  n  (%)  4 (33)
Cirurgia  coronária,  n (%)  3 (25)

Apresentação clínica

Angina  estável,  n  (%) 12  (100)
Teste  de  isquemia  positivo,  n  (%) 10  (83)

Doença multivaso,  n  (%)  8 (67)
Função ventricular  preservada,  n (%)  11  (92)

Indicação para  ICP

Primeira  restenose,  n  (%)  6 (50)
Segunda  restenose,  n  (%)  4 (33)
Terceira  restenose,  n  (%)  2 (17)

Terapêutica  médica  pré-intervenção

Aspirina,  n  (%) 12  (100)
Estatinas,  n  (%)  9 (75)
Beta bloqueantes,  n  (%)  9 (75)
Antagonistas  do cálcio,  n  (%)  9 (75)
IECA,  n  (%)  7 (58)
Nitratos,  n (%)  10  (83)

ICP: intervenção coronária percutânea; IECA: inibidores da
angina de conversão da angiotensina.

População e métodos

Foram  incluídos  nesta  análise  12  doentes  consecutivos,  sub-
metidos  a  BT  com  radiação beta  para  restenose  difusa
intrastent,  entre  janeiro  e  julho  de  2001.  Os  doentes  foram
selecionados  por apresentarem  restenose  difusa  de  stents
metálicos  previamente  implantados  que  foi  definida  como
tendo  estenose  ≥  50%  e  comprimento  ≥  20  mm.

A  média  de  idades  dos  doentes  era  58,6  ±  9,9  anos  (43-
77  anos),  11 eram  do  sexo masculino.  A prevalência  dos
principais  fatores  de  risco  foi  dislipidemia  em  nove  doen-
tes  (75%),  a  hipertensão  arterial  em  sete  doentes  (58%)
e  a  diabetes  em  cinco  doentes (42%).  Seis  doentes  (50%)
tinham  doença vascular  periférica  associada.  Todos  os doen-
tes  tinham  angina  estável  havendo  história  prévia  de  enfarte
em  quatro  (33%)  e  de  cirurgia  coronária  em  três  (25%).  Havia
doença  de  multivaso  em  oito doentes  e  apenas  um  tinha
depressão  da  função ventricular  esquerda.  Tratava-se  da
primeira  RIS em  seis  doentes,  da  segunda  em  quatro  e  da
terceira  em  dois.  Apenas  uma  restenose  era proliferativa.
Todos  os  indivíduos  faziam  terapêutica  médica  máxima  tole-
rada  com  aspirina,  estatinas,  nitratos,  bloqueadores  beta,
antagonistas  do  cálcio  e  inibidores  da  enzima  de  conversão
da  angiotensina  (Tabela  1).

A  análise  quantitativa  das  coronariografias  foi  realizada
usando  o  sistema  CAAS  2TM (Cardiovascular  Angiographic

Tabela  2  Características  das  lesões  tratadas

Vaso  alvo,  n  (%)

Art.  descendente  anterior  4  (33)
Art. circunflexa  2  (17)
Art. coronária  direita  6  (50)

Tipo  stent:  total  de 20  stents,  n  (%)

ACS MultilinkTM Tetra
(Guidant/Advance
Cardiovascular  Systems)

8  (40)

Bx VelocityTM (Cordis,
Johnson&Johnson  Company)

7  (35)

AVE GFX-2TM (Advance
Vascular  Engineering,  Inc)

2  (10)

AVE S670TM (Advance
Vascular  Engineering,  Inc)

1  (5)

NIRoyalTM (Medinol,  Scimed
Life  Systems)

1  (5)

Bx VelocityTM Heparin
Coated  stent  (Cordis,
Johnson&Johnson  Company)

1  (5)

Análise  quantitativa

Diâmetro  médio  vaso
referência  (mm)

2,56  ±  0,58

Diâmetro  luminal  mínimo
médio  (mm)

1,0  ±  0,12

Grau  estenose  médio  (%) 64,4  ±  16,9
Comprimento  médio  (mm) 55,9  ±  19,5  (40-90  mm)

Analysis  System). Como  referência  foi  usado  o  diâmetro
do cateter  guia  de angioplastia.  Analisaram-se  quantitati-
vamente  o  diâmetro  do  vaso de  referência,  o  comprimento
da  lesão,  o  grau  de estenose  e  o  diâmetro  luminal  mínimo
(MLD).  Foi  considerada  restenose  angiográfica  a presença
de  uma  estenose  intraluminal  e intrastent  ≥  50%.  Importa
realçar  o  comprimento  longo  das  lesões  tratadas  (de  40-
90  mm),  em  vasos pequenos  com  diâmetro  médio  do  vaso
de  referência  de 2,5  mm  (Tabela  2).

Usou-se para  a  BT  a radiação  intracoronária  beta com
90Sr/Y90 (Beta-CathTM/Novoste).  Foi  escolhida  a  radiação
beta  porque  não requeria  alterações logísticas  do  labora-
tório  de hemodinâmica,  necessárias  com  a  radiação  gama.
Foi  estabelecido  um  protocolo  com o Instituto  Português  de
Oncologia  Francisco  Gentil  de Lisboa,  do qual  fizeram  parte
radioterapeutas  e  físicos.  Todos  os  doentes  deram  o  seu  con-
sentimento  informado  e  a  Comissão  de Ética  do Hospital  de
Santa  Cruz  deu  parecer  favorável.

Todos  os procedimentos  foram  efetuados  por  acesso
femoral  com  cateteres  guia  8 F. Após  a  angiografia  de  con-
trolo  e a confirmação  da  RIS,  o  cateter  diagnóstico  foi
substituído  por  cateter  guia  de angioplastia.  A lesão  foi
atravessada  por fio  guia  0,014  de angioplastia  e  foi  feita
a  dilatação  da  restenose  com  balão  de diâmetro  e compri-
mento  adaptado  ao diâmetro  do vaso  e  comprimento  das
lesões.  O cateter  de fornecimento  da  BT  com  radiação beta
(Beta-CathTM Delivery  Catheter)  é  um  cateter  5 F de  tri-
plo  lúmen  para  o  fio  guia,  para  fornecimento  da  radiação
e para  preenchimento  com  soro  fisiológico.  Usaram-se
exclusivamente  cateteres  de 40  mm de comprimento.
O  cateter  foi  avançado através  do fio  guia, iniciando-se  a
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aplicação  de  radiação pela  parte  mais  distal  até  à  parte mais
proximal  da  lesão,  ultrapassando-se  sempre  para  a porção do
território  vascular  adjacente  sem doença angiograficamente
detetável.  Fez-se  um ou  mais  períodos  de  BT de  acordo  com
o  comprimento  das  lesões  (um  em  sete  doentes,  dois em  três
doentes  e  três  períodos  em  dois  doentes).  A dose  e  o  tempo
de  radiação variou  de  acordo  com  tabelas  pré-definidas  para
o  diâmetro  do vaso/stent (18,4  Gr para  diâmetros  ≥  2,7  e
<  3,35  mm  com  tempo  de radiação de  215  seg e  23,0  Gr para
vasos  > 3,35  e  ≤ 4,00  mm  com  tempo  de  radiação  de 268  seg).
Sempre  que  necessário,  as  lesões  voltaram  a  ser  dilatadas
com  o  cateter  de  balão  usado  inicialmente.  Todas  as  mano-
bras  de  manipulação  da  radiação  desde  a  sua  fonte  até  ao
cateter  e  a sua aplicação foram  efetuadas  pelos  físicos  e
radioterapeutas.  Todos  os  outros  passos  da  técnica  foram
executados  por  cardiologistas.  Foram  efetuadas  análises
quantitativas  das várias angiografias  antes,  durante  e após
o  procedimento.  A  dose  de  heparina  inicial  foi  de  5000  uni-
dades  e  2500  U  por  cada  hora  adicional  ou  de  acordo  com  o
tempo  de  coagulação ativado  (ACT)  regularmente  avaliado.
Em  11 dos  12  doentes  foi  administrado  abciximab  profilati-
camente.  O  tempo  médio  de  radioescopia  foi  de  10,9  ±  5  min
(4,8-24,4)  e  o  tempo  médio  do  procedimento  de  50  ±  16  min.
(33-79).Foram  definidos,  como  sucesso  angiográfico,  a  este-
nose  residual  máxima  no  final  no  segmento  tratado  <  50%  e,
como  sucesso  clinico,  a presença de  sucesso  angiográfico  na
ausência  de  complicações  clínicas  durante  o  internamento
hospitalar.

A medicação  inicial  foi  mantida  com  instituição de dupla
antiagregação  plaquetária  (DAP)  com  aspirina  e  clopidogrel
ou  ticlopidina.  Todos  os  doentes  foram  seguidos  regular-
mente  até  ao  presente  ou  até  à morte  e  em  todos  foi
programada  coronariografia  de  controlo  aos  nove  meses  após
a  intervenção.

No  seguimento  clínico  obtido  e  de  acordo  com  a  definição
do  Academic  Research  Consortium  (ARC)21 foram  con-
siderados  os seguintes  objetivos  para  análise:  a  morte
cardiovascular  e de  qualquer  causa,  qualquer  enfarte  do
miocárdio,  qualquer  nova  revascularização,  restenose  angi-
ográfica  e  incidência  de  trombose  de  stent  de  acordo  com
a  nova  definição ARC21.  Foi  avaliada  também  a  incidência
hierárquica  do evento  combinado  de  morte  cardiovascular,
EM  não  fatal  e  TVR  urgente,  definido  como  MACE.

Análise estatística

Nesta  análise,  os  grupos  de  doentes  foram  caracteriza-
dos  segundo  variáveis  contínuas  e categóricas.  As  variáveis
categóricas  foram  caracterizadas  recorrendo  a  frequências
absolutas  e  frequências  relativas.  A caracterização da  ten-
dência  central  e  a da dispersão  dos  valores  das  variáveis
contínuas  foi  estimada  recorrendo  à  média  amostral  e  ao
desvio  padrão.

A  análise  da  sobrevivência  livre  de  eventos  foi  efetuada
com  recurso  às  curvas  de  Kaplan-Meier.

A  análise  estatística  foi  realizada  com  o  software  esta-
tístico  SPSS, versão  19.0.0.2.

Resultados

Obteve-se  sucesso  angiográfico  e clínico  do procedimento
em  todos  os doentes.  O  grau de  estenose  reduziu-se

Tabela  3  Resultados

Seguimento  médio  (anos)  10,9  ±  2,5

Doentes com  eventos

n  (%)
MACE 2 (16,6)

Morte  cardiovascular  1 (8,3)
Enfarte  do  miocárdio 1  (8,3)
TVR  urgente 0

Morte  global 3  (25)
TVR  5 (41,6)
Qualquer  revascularização  5 (41,6)
Trombose  stent  definitiva  1 (8,3)
Trombose  de  stent  provável  1 (8,3)
Trombose  de  stent  possível  0

Eventos relacionados  com vaso  tratado  com  braquiterapia

(n)

Morte  cardiovascular  1
Restenose  angiográfica  nove  meses* 3

Total de  TVR  10
Doentes  com  pelo  menos  um  TVR  5

Total de  TVR  por  CABG  4

CABG: revascularização  coronária cirúrgica; MACE: eventos car-
díacos major hierárquicos; TVR: revascularização do vaso alvo.

* Dos 12 doentes tratados, apenas 11 fizeram angiografia de
controlo programada aos nove meses.

de 64,4  ±  16,9  para  25,9  ±  10,3%  e  o diâmetro  luminal
mínimo  aumentou  de  1,0 ±  0,12  para  2,18  ±  0,32  mm.  Não
se  verificaram  quaisquer  eventos  clínicos  durante  o  interna-
mento  hospitalar.No  seguimento  clinico  aos  9  meses,  apenas
1 doente  mantinha  queixas  de angor,  tendo  sido documen-
tada  restenose  e  esse  doente  foi posteriormente  submetido
a  revascularização  cirúrgica.

Realizou-se  o seguimento  em 100%  dos  doentes  durante
10,9  ±  2,5  anos  (130  ±  30  meses).  Ocorreram  19  eventos  em
sete  doentes  (Tabelas  3  e  4). Três doentes  faleceram  (25%),
um  de neoplasia  aos  90  meses  após a BT  e  um doente  por
sépsis  aos  132  meses,  nenhum  dos  dois teve  qualquer  evento
cardíaco  após a BT.  Registou-se  uma morte  súbita  cardíaca
(8,3%)  aos  43  meses  após  a  BT,  poucos  dias  depois  de  ter
sido  submetido  a angioplastia  e  implantação  de  dois  stents
farmacológicos  num  vaso  distinto  do  tratado  por  BT.

Aos  120  meses  após  BT  um  doente  sofreu  um EAM  com
elevação  de  ST,  por  trombose  de  stent  implantado  num  vaso
não alvo  (8,3%), tendo  sido submetido  a angioplastia  primá-
ria  com  sucesso.

Cinco doentes  (42%)  foram  submetidos  a 15  novas
revascularizações.  Todos  estes  doentes  tiveram  pelo  menos
uma  revascularização do  vaso  alvo  (no  total  de nove),  sobre-
tudo  nos  primeiros  dois anos,  incluindo  quatro  doentes
(33,3%)  submetidos  a  cirurgia  de revascularização coronária.

A primeira  revascularização  do vaso alvo  ocorreu  em
média  12 ±  4,5  meses  após  a BT  (de  9-21  meses).  De
notar  que  dos cinco  doentes  que  foram  submetidos  a
revascularização  do vaso  alvo,  três  foram-no  na sequência
da  angiografia  eletiva  agendada,  que  revelou  restenose  do
vaso  alvo,  sendo  que  dois  estavam  assintomáticos.
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Tabela  4  Descrição  dos  eventos  ocorridos

Dte  Status  clínico  9  M  RIS  9  M  Revasc.
9  M

Evento  M
Fup

Evento
M Fup

Evento
M  Fup

Evento
M  Fup

Evento
M  Fup

Status  Fup  M

#2  Assintomático  Não  90  meses
Falecido  -  neoplasia

#3 Assintomático  Sim
(Oclusão)

TVR
(CABG)
23  M

149  meses
assintomático

#5 Assintomático  Não  NTVR  NTVR  TVR
(CABG)
21  M

NTVR  NTVR  STEMI
TS
NTVR
120  M

145  M
Assintomático

#7 Assintomático  Sim
(Oclusão)

TVR
9  M

TVR
(DES)
13  M

TVR
(DES)
19 M

TVR
(CABG)
35  M

140  meses
Assintomático

#8 Assintomático  Não  TVR
9  M

TVR
(DES)
30  M

NTVR  MSC
43  M

43  meses
Morte  súbita  cardíaca

#9 Assintomático  Angio  não
realizada

132  meses
Falecido  -  sépsis

#12 Angor  Sim  TVR
(CABG)
14  M

Assintomático

CABG: cirurgia de revascularização coronária; DES: stent eluidor de fármaco; Dte: número de doente; Fup: follow-up clínico; M: meses
após braquiterapia; MSC: morte súbita cardíaca; Mx: máximo; NTVR: revascularização  de vaso não alvo; Revasc: revascularização; RIS:
restenose intrastent;  Status: situação clínica; TVR: revascularização  de alvo alvo.

Ocorreu  uma  trombose  de  stent  definitiva,  já  referida,
num  vaso  não  alvo  (1/12  =  8,3%),  120 meses  após  a  BT,  num
indivíduo  submetido  três  meses  antes  a  angioplastia  com
balão  eluidor  de  fármaco  de  uma  restenose  de  stent  elui-
dor  de  fármaco  previamente  implantado  neste  vaso.  Um
doente  teve  uma  trombose  de  stent  provável  (1/12  = 8,3%),
por  morte  súbita,  ocorrida  após  revascularização dum  vaso
não  alvo,  45  meses  após  a BT. Não  se registaram  tromboses
de  stent  possíveis  nem  qualquer  trombose  de  stent  definitiva
ou  provável  nos  vasos  previamente  submetidos  a BT.

No  seguimento  de  dez  anos  a incidência  de  MACE  foi de
16,6%  (dois  doentes):  uma morte  súbita  e  um  doente  com
EAM  não  fatal  com  elevação  de  ST.  Nenhum  doente  teve
qualquer  revascularização  urgente  do  vaso  alvo.

A  coronariografia  de  controlo  para  avaliação  da  reste-
nose  foi  realizada  em  média  271,6  ±  50,6  dias  após a BT,
nos  11  doentes  que  aceitaram  realizá-la.  A taxa  de  reste-
nose  angiográfica  nestes  doentes  foi  de  27%  (3/11 doentes),
observando-se  oclusão  assintomática  do  vaso alvo  em  dois
casos  (2/11  = 18%).

A taxa  de  sobrevivência  livre  de  qualquer  evento  cardio-
vascular  aos  dez anos  foi  de  42%  (5 doentes)  (Figura  1).

Discussão

O presente  trabalho  apresenta  os  resultados  iniciais  e  a longo
prazo,  da  única  e  limitada  experiência,  da  radiação intra-
coronária  para  tratamento  da  restenose  difusa  intrastents
metálicos  em  Portugal.

O  pequeno  número de  doentes  tratados  não permite  tirar
ilações  sobre  o  valor  da  BT comparativamente  a outras

técnicas  usadas  na altura para  o tratamento  da  restenose
intrastent.  No  entanto,  o  seguimento  clínico  a  tão  longo
prazo  oferece  a oportunidade  de contribuir  para  o  conhe-
cimento  dos  efeitos  tardios  da  radiação  intracoronária.

Na  altura da  introdução da  técnica  em  Portugal,  a  BT
constituía  a melhor  alternativa  para  o  tratamento  da  RIS,
que  se revelava  a maior  limitação  ao uso  mais  alargado  de
stents  metálicos  em  certas  situações, como  lesões  longas,
restenoses  repetitivas  e  em  doentes  diabéticos.  Vários  estu-
dos  revelaram  a sua eficácia  e  segurança a curto  prazo,
com vantagem  comparativamente  a  tratamentos  farmacoló-
gicos,  dilatação  com  balão ou cutting  balloon, aterectomia
rotacional,  laser  intracoronário  ou stent  intrastent2---11,22.
As  preocupações  relativamente  à  BT  resultaram  sobretudo
de  três  fatores:  1)  o fenómeno  chamado  geographic  miss
pelo  qual  a  radiação podia  não cobrir  os  bordos  proximais
e  distais  dos  stents  provocando  novas  estenoses;  2)  a pos-
sibilidade  de  trombose  dos  stents;  e  3)  a  possibilidade  de
restenose  tardia  do  vaso  alvo  da  BT  (chamado  late  catch-up).
Na  nossa  experiência,  os  dois  primeiros  problemas  tinham
sido  já  incorporados  ao  termos  usado  uma  fonte  de  radiação
de  40  mm  com  técnica  de pull back e por terem  todos  feito
dupla  antiagregação plaquetária,  com  tienopiridinas  associ-
adas  à aspirina  pelo  menos  até  à angiografia  de controlo.  O
longo  período  de seguimento  obtido  poderia  elucidar  o  risco
e a  dimensão  da  restenose  tardia  e  da  trombose  de stent  do
segmento  irradiado.

Não  houve  complicações  imediatas,  clínicas ou  de  vaso,
em  todos  os  doentes  submetidos  a BT  e  os resultados  iniciais
foram  excelentes  na  angiografia  quantificada.

No  nosso estudo,  a  taxa  de restenose  (27%)  na angio-
grafia  de  controlo  aos  nove  meses  está de  acordo  com  o
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Figura  1 Sobrevivência  livre  do  primeiro  evento  cardiovascular:  morte  cardiovascular,  enfarte  ou  TVR  (Kaplan-Meier).

descrito  na  literatura.  Nos  vários  estudos aleatorizados  com
radiação  beta  para  RIS,  a  taxa  de  restenose  aos  6-9  meses
foi  em  média  de  30%  (26-34%)9---11. O  que  surpreende  foi  a
ocorrência  em  doentes  assintomáticos  e  sem  qualquer  sín-
drome  coronária  aguda,  de  duas  restenoses  por oclusão  do
vaso  alvo  (18%)  apesar  da DAP. Numa  revisão  de  Walksman
et  al.23 em 473  doentes,  após BT  com  radiação beta e  gama,
a  oclusão  tardia  (> 30  dias)  ocorreu  em  9,1%  dos  doentes  que
fizeram  apenas  um  mês  de  DAP.  Destes,  apenas  uma mino-
ria  (7%)  teve  oclusão  assintomática,  enquanto  43%  tiveram
enfarte  agudo  e  50%  angina  instável.  A possibilidade  de res-
tenose  tardia  após BT  para  RIS  era reconhecida  em estudos
de  seguimento  mais  longo  até  cinco  anos,  sendo  responsável
pela  continuada  e  tardia  necessidade  de  revascularização  do
vaso  alvo16,17.

Neste  estudo  e no  seguimento  médio  de  dez anos  após
o  tratamento  com BT,  a  incidência  de  eventos  cardiovascu-
lares  major foi  de  16,6%.  Este  valor  pode  ser considerado
baixo  tendo  em  conta a  gravidade  dos  doentes  tratados  e o
longo  seguimento  clínico.  Em  estudos  com  seguimento  até
um  ano,  a  incidência  de  eventos  major  foi  em  média  de
23%  (15-34%)9---11.  No  único  estudo  publicado  com  seguimento
a  dez  anos do Thoraxcenter20,  incluiu  124 doentes  com  BT
para  tratamento  da  RIS,  a incidência  de  morte por qual-
quer  causa  foi  de  16%  e de  morte  ou  enfarte  não fatal  foi  de
25%.  A  incidência  associada  de  mortalidade  global,  qualquer
enfarte  e  qualquer  nova  revascularização  foi  nestes  doen-
tes  de  70%,  devido  sobretudo  a  novas  revascularizações do
vaso  alvo  (47%),  que  ocorreram  entre  os  cinco  meses  e dois
anos  de  seguimento.  A  restenose  tardia  (late  catch-up)  após
radiação  beta verificou-se  sobretudo  nos doentes  sem stents
(lesões  de  novo).

Em  relação  aos  receios  do  aumento  da  incidência  de
eventos  coronários  agudos,  durante  este  longo  período

de seguimento,  apenas  um  doente  (8,3%)  teve  uma  sín-
droma  coronária  aguda,  complicação  de  uma  angioplastia
prévia  noutro  vaso.  A única  morte  cardiovascular  ocorre
tardiamente  e  na sequência  quase  imediata  de  uma angi-
oplastia  complexa  num  vaso  não alvo.  Podemos  considerar,
com  alguma  segurança,  que estes  eventos  coronários  agudos
dificilmente  poderão  ser atribuídos  à  BT.

Na  nossa  experiência,  42%  dos  doentes  (n = 5) neces-
sitaram  de múltiplas  (n  =  9)  revascularizações dos  vasos
previamente  tratados  por  BT.  Esta  percentagem  é elevada,
quando  comparada  com  a eficácia  atual  dos  stents  eluidores
de fármacos,  aspeto  posto  em  evidência  nos ensaios  com-
parativos  com  a BT24---28.  No entanto,  devemos  considerar
a  complexidade  da  população  estudada:  50%  com  mais  de
uma  restenose  prévia  do  segmento  tratado,  67%  com doença
multivaso,  42%  de diabéticos  e  50%  com  doença arterial  peri-
férica.

O  facto  de se ter  programado  angiografia  de controlo
aos  nove  meses  poderá  ter implicações na taxa  de  novas
revascularizações  observadas.  É conhecido  desde  o  estudo
BENETENT  II o  fenómeno  do  reflexo  óculo-estenótico29.  Dos
cinco  doentes  submetidos  a  revascularização do  vaso  alvo,
quatro  doentes  fizeram-no  por  restenose  angiográfica  sem
queixas  de angor  ou  sem  teste  de isquemia  positivo  à  data
do  procedimento  (angioplastia  não  guiada  por  isquemia).

A  eficácia  demonstrada  pelos  stents  revestidos  no  trata-
mento  das restenoses  intrastent  veio  diminuir  a  utilização
de  BT para  esse  efeito.  Numa  meta-análise  de  estudos
aleatorizados,  comparando  stents  revestidos  de primeira
geração  (sirolimus  e  paclitaxel)  com  angioplastia  de  balão
ou  BT no  tratamento  da  RIS,  verificou-se  uma redução
de  64%  na taxa  de  restenose  angiográfica  e  de  65%  nas
revascularizações  do  vaso  alvo,  sem  diferenças na incidên-
cia  de morte  ou  enfarte,  num  seguimento  clínico  de 9-12
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meses24.  No  estudo  TAXUS  V ISR25,  os  stents  revestidos  com
placlitaxel  comparados  com  a BT com  radiação  beta  diminuí-
ram  de  forma  significativa  a  necessidade  da  revascularização
do  vaso  alvo  por  razões  isquémicas  (18,1  versus  27,5%,
p  = 0,03),  num  seguimento  a  dois  anos.  No  estudo  SISR26

comparando  stents  revestidos  com  sirolimus  com  BT  com
radiação  beta  ou  gama  e  seguimento  a três  anos,  as
revascularizações  do vaso alvo  não  foram  estatisticamente
inferiores  com  os stents (20,8  versus  29,6%,  p = 0,073).  A
revascularização  do vaso alvo  manteve-se  semelhante  no
seguimento  a  cinco  anos  do  mesmo  estudo  (24,7%  com
stents  de  sirolimus  versus  31,2%  com  BT,  p  = 0,179)27.  Nou-
tro  estudo  mais  recente  de  Wiemer  et  al.28 comparando  BT
com  radiação beta e  stents  revestidos  com sirolimus  e  segui-
mento  a  três anos, a revascularização do vaso  alvo  que  era
aos  seis  meses  de  10,4%  com  BT  (versus  2,3% para  os  stents,
p  = 0,25)  aumentou  aos  três  anos para  46,7%  (comparativa-
mente  aos  11,6%  com  stents,  p  < 0,0001).

Um  aspeto  que  vale  a pena salientar  neste  seguimento
longo  é que  dos  cinco  doentes  com  TVR,  em três  a  opção foi  a
revascularização  cirúrgica  e  não voltaram  a  ter mais  eventos
relacionados  com  o  vaso  alvo  nos anos  seguintes.  Pelo  con-
trário,  nos  dois  doentes  em  que a  opção foi  a implantação
de  stents  eluidores  de  fármacos,  ambos voltaram  a  ter  res-
tenose  clínica:  um  acabou  por  ser submetido  a cirurgia  e
não  voltou  a ter eventos  e o  outro teve  morte  súbita  após
angioplastia  de  um  vaso não alvo.  Claro  que  é  necessário
esclarecer  que  nestes  dois  doentes  em  que  a opção  inicial
não  foi  cirúrgica,  a artéria  descendente  anterior  não  tinha
doença  obstrutiva  significativa.

A  hipótese  de  BT para  o  tratamento  da  restenose  de
stents  eluidores  de  fármaco  voltou  recentemente  a ser  con-
siderada,  mas  o  seu  uso é  atualmente  muito  limitado30.

Em  conclusão,  a  utilização da  radiação intracoronária
para  o  tratamento  da  restenose  difusa  de  stents  metálicos
na  nossa  pequena  experiência  demonstrou-se  segura  com
taxa  de  restenose  angiográfica  aos  nove  meses  e de  eventos
cardíacos  major  aos  dez anos  aceitável,  tendo  em  conta  as
características  da  população tratada.  Apesar  de  o  elevado
número  de  novas  revascularizações, estas  ocorreram  apenas
em  cinco  doentes  e  41%  dos  doentes  estavam  livres  de  even-
tos  no  final  do seguimento  clínico,  confirmando  a  segurança
da  BT  a  longo  prazo.

Limitações

Os autores  reconhecem  as  seguintes  limitações ao presente
trabalho:

1)  Trata-se  de  um  estudo  retrospetivo  observacional  de  cen-
tro  único  e  com  pequeno  número  de  doentes.

2) Não  foi  feita  comparação  com  um  grupo  controlo,  sendo
a  interpretação dos  resultados  feita  por comparação  com
a  literatura.

3)  Os  doentes  incluídos  representam  um  subgrupo  alta-
mente  selecionado  de  doentes  com  elevada  complexi-
dade  clínica  e angiográfica,  seguidos  ao  longo  de dez
anos,  facto  a ter  em  linha  de  conta na interpretação  da
taxa  de  eventos  clínicos  verificada  no seguimento.

4)  Ao  descrever  a  experiência  inicial  com esta  técnica,  os
resultados  incorporam  a curva  de  aprendizagem  inerente
a  qualquer novo  procedimento.

5)  Os  procedimentos  efetuados  há dez  anos  podem  não
refletir  a prática  contemporânea,  com  diferenças  nas
estratégias  terapêuticas  e nos  dispositivos  empregues  e
refletem  a evidência  científica  acumulada.

6)  A  angiografia  de controlo,  programada  para  todos  os
doentes,  independentemente  da  evidência  de  isque-
mia,  poderá  ter  sobrevalorizado  a  incidência  de  novas
revascularizações.

Responsabilidades  éticas

Proteção  de  pessoas  e  animais.  Os  autores  declaram  que
para  esta  investigação  não se realizaram  experiências  em
seres  humanos  ou  animais.

Confidencialidade  dos dados.  Os  autores  declaram  ter
seguido  os  protocolos  do seu  centro  de trabalho  acerca  da
publicação  dos  dados  de  pacientes.

Direito  à privacidade  e  consentimento  escrito.  Os  autores
declaram  ter  recebido  consentimento  escrito  dos  pacientes
e/ou  sujeitos  mencionados  no  artigo.  O autor  para  corres-
pondência  deve  estar  na  posse  deste  documento.

Conflito  de  interesses

Os  autores  declaram  não  haver  conflito  de interesses.

Agradecimentos

Os  autores  agradecem  à firma  SOCIME  Medical  na pessoa  do
Dr.  Paulo  Amaro  o  fornecimento  gracioso  de  todo  o mate-
rial  específico  para  a BT  com  radiação  beta.  Agradecem,
igualmente,  ao  Instituto  Português  de  Oncologia  Francisco
Gentil  todo  o apoio  na constituição  da  equipa  multidisci-
plinar  (Radioterapeutas  L. Jorge  e  M.  Roldão  e  Físicos  N.
Teixeira  e  P.  Ferreira)  e  no  armazenamento  da  fonte  de
radiação,  bem como  à Bristol  Myers  Squibb  Farmacêutica
Lda.  o  fornecimento  do clopidogrel  para  todos  os  doentes
até  aos  nove  meses  de seguimento  angiográfico.  Por  fim,
agradecem  a  todo  o  pessoal  médico,  de enfermagem,  téc-
nico  e  de secretariado  do Serviço  de Cardiologia  do Hospital
de  Santa  Cruz,  em  particular  da  Unidade  de  Intervenção
Cardíaca  e Vascular  (UNICARV),  por  toda  a  colaboração na
realização da  técnica  de BT.

Bibliografia

1. Mehran R, Dangas G, Abizaid AS, et al.  Angiographic patterns of
in-stent restenosis: Classification and implications for long-term
outcome. Circulation. 1999;100:1872---8.

2. Mahdi NA, Pathan AZ, Harrell L, et  al. Directional coronary athe-
rectomy for the treatment of  Palmaz-Schatz in-stent restenosis.
Am J Cardiol. 1998;82:1345---51.

3. Mehran R, Dangas G, Mintz GS, et  al. Treatment of  instent reste-
nosis with excimer laser coronary angioplasty versus rotational
atherectomy: comparative mechanisms and results. Circula-
tion. 2000;101:2484---9.

http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0005
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0010
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0015


616  R.  Seabra  Gomes  et  al.

4. Dietz U, Rupprecht H, de Belder M,  et al. Angiographic analysis
of the angioplasty versus rotational atherectomy for the treat-
ment of  diffuse in-stent restenosis trial (ARTIST). Am J Cardiol.
2002;90:843---7.

5. Alfonso F, Zueco J, Cequier A, et  al. A randomized comparison
of repeat stenting with balloon angioplasty in patients with in-
-stent restenosis. J  Am  Coll Cardiol. 2003;42:796---805.

6. Teirstein PS, Massullo V,  Jani S, et  al. Catheter-based radiothe-
rapy to inhibit restenosis after coronary stenting. N  Engl J  Med.
1997;336:1697---703.

7. Waksman R, White RL, Chan RC, et  al. Intracoronary gamma-
-radiation therapy after angioplasty inhibits recurrence in pati-
ents with in-stent restenosis. Circulation. 2000;101:2165---71.

8. Leon MB, Teirstein PS,  Moses JW.  Localized intracoronary
gamma-radiation therapy to inhibit the recurrence of  restenosis
after stenting. N  Engl J  Med.  2001;344:250---6.

9. Waksman R,  Bhargava B, White L, et al. Intracoronary beta-
radiation therapy inhibits recurrence of  in-stent restenosis.
Circulation. 2000;101:1895---8.

10. Popma JJ, Suntharalingam M,  Lansky AJ, et  al. Randomized trial
of 90Sr/90Y beta-radiation versus placebo control for treatment
of in-stent restenosis. Circulation. 2002;106:1090---6.

11. Waksman R, Raizner AE, Yeung AC, et al. Use of  localised
intracoronary beta radiation in treatment of  in-stent resteno-
sis: the  INHIBIT randomised controlled trial. Lancet. 2002;359:
551---7.

12. Silber S, Albertsson P, Aviles FF, et  al., Guidelines for percuta-
neous coronary interventions. The Task Force for Percutaneous
Coronary Interventions of  the European Society of Cardiology.
Eur Heart J.  2005;26:804---47.

13. Smith Jr SC, Feldman TE, Hirshfeld JW, et al. ACC/AHA/SCAI
2005 guideline update for percutaneous coronary intervention:
a report of the American College of  Cardiology/American Heart
Association Task Force on Practice Guidelines (ACC/AHA/SCAI
Writing Committee to Update the 2001 Guidelines for
Percutaneous Coronary Intervention). J  Am Coll Cardiol.
2006;47:e1---121.

14. Teirstein PS,  Kuntz RE. New frontiers in interventional cardio-
logy: Intravascular radiation to prevent restenosis. Circulation.
2001;104:2620---6.

15. Saia F, Sianos G, Hoye A, et al. Long-term outcome of  percutane-
ous coronary interventions following failed beta-brachytherapy.
J Invasive Cardiol. 2004;16(2):60---4.

16. Silber S, Popma JJ, Suntharalingam M,  et  al. Two-year cli-
nical follow-up of 90Sr/90 Y  beta-radiation versus placebo
control for the treatment of in-stent restenosis. Am Heart J.
2005;149:689---94.

17. Vlachojannis GJ, Flichtlscherer S, Spyridopoulos I,  et al.
Intracoronary beta-radiation therapy for in-stent restenosis:

long-term success rate and prediction of  failure. J  Interv Car-
diol. 2010;23:60---5.

18. Ho HH,  Kwok OH, Jim MH, et al. Long-term clinical outcomes
after intravascular brachytherapy for instent restenosis and de
novo  coronary artery lesions in percutaneous coronary interven-
tion. Cardiovasc Revasc Med. 2011;12:152---7.

19. Sianos G, Hoye A,  Saia F,  et al. Long term outcome after intra-
coronary beta radiation therapy. Heart. 2005;91:942---7.

20. Cheng JM, Onuma Y, Eindhoven J, et al. Late outcome
after intracoronary beta radiation brachytherapy: a matched-
-propensity controlled ten-year follow-up study. EuroInterven-
tion. 2011;6:695---702.

21. Cutlip DE, Windecker S,  Mehran R, et al. Clinical end points
in coronary stent trials: a  case for standardized definitions.
Circulation. 2007;115:2344---51.

22. Califano JR, Teirstein PS. In-stent restenosis. In: Stephen G,
Ellis, David R, Holmes, editores Strategic Approaches in Coro-
nary Intervention. Lippincott Williams & Wilkins; 2000. p.
303---24.

23. Waksman R, Bhargava B, Mintz GS, et  al. Late total occlusion
after intracoronary brachytherapy for patients with in-stent res-
tenosis. J  Am Coll Cardiol. 2000;36:65---8.

24. Dibra A, Kastrati A, Alfonso F, et al. Effectiveness of
drug-eluting stents in patients with bare-metal in-stent reste-
nosis. Meta-analysis of randomized trials. J Am Coll Cardiol.
2007;49:616---23.

25. Ellis SG, O’Shaughnessy CD, Martin SL, et al. Two-year clinical
outcomes after paclitaxel-eluting stent or brachytherapy treat-
ment for bare metal stent restenosis: the TAXUS V ISR  trial. Eur
Heart J. 2008;29:1625---34.

26. Holmes Jr DR, Teirstein PS, Satler L, et al. 3-Year Follow-Up
of the SISR (Sirolimus-Eluting Stents Versus Vascular Brachythe-
rapy for In-Stent Restenosis) Trial. J Am Coll Cardiol Intv.
2008;1:439---48.

27. Alli OO, Teirstein PS, Satler L,  et al., SISR Investigators. Five-
-year follow-up of the  Sirolimus-Eluting Stents vs Vascular
Brachytherapy for Bare Metal In-Stent Restenosis (SISR) trial.
Am Heart J. 2012;163:438---45.

28. Wiemer M, König A, Rieber J, et  al. Sirolimus-eluting stent
implantation versus beta-irradiation for the treatment of  in-
-stent restenotic lesions: clinical and ultrasound results from a
randomised trial. EuroIntervention. 2011;6:687---94.

29. Ruygrok PN, Melkert R, Morel MA, et  al., Benestent II  Investiga-
tors. Does angiography six months after coronary intervention
influence management and outcome? J  Am  Coll Cardiol.
1999;34:1507---11.

30. Bonello L,  Kaneshige K,  de Labriolle A, et al.  Vascular brachythe-
rapy for patients with drug-eluting stent restenosis. J  Interv
Cardiol. 2008;21:528---34.

http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0020
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0025
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0030
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0035
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0040
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0045
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0050
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0055
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0060
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0065
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0070
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0075
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0080
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0085
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0090
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0095
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0100
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0105
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0110
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0115
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0120
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0125
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0130
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0135
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0140
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0145
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0150
http://refhub.elsevier.com/S0870-2551(14)00194-2/sbref0150

	Avaliação tardia (>10 anos) da braquiterapia intracoronária com radiação beta para restenose difusa intrastent
	Introdução
	População e métodos
	Análise estatística
	Resultados
	Discussão
	Limitações
	Responsabilidades éticas
	Proteção de pessoas e animais
	Confidencialidade dos dados
	Direito à privacidade e consentimento escrito

	Conflito de interesses
	Agradecimentos
	Bibliografia


