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Abstract  A  64-year-old  woman  was  admitted  for  non-ST  elevation  myocardial  infarction.  The

coronary angiogram  showed  a  severe  stenosis  in the  left  anterior  descending  artery  (LAD)

ostium. A  3.5  mm×18  mm  everolimus-eluting  stent  was  directly  deployed  in the  left  main

and proximal  LAD,  with  significant  jailing  of  the  circumflex  (Cx)  ostium.  A 3.25  mm×11  mm

everolimus-eluting  stent  was  therefore  deployed  in the  Cx  using  the  T-stenting  and  small  pro-

trusion  technique.  One  year  later,  the  patient  was  readmitted  for  non-ST  elevation  myocardial

infarction,  and  the  coronary  angiogram  showed  ostial  restenosis  of  the  Cx  stent.  Optical  coher-

ence tomography  imaging  confirmed  the  severity  of  ostial  restenosis.  Percutaneous  coronary

intervention  by  a  radial  approach  was  performed  using  a  sheathless  guide  catheter.

© 2016  Sociedade  Portuguesa  de Cardiologia.  Published  by  Elsevier  España,  S.L.U.  All  rights

reserved.
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Reestenose  complexa  de  stent  coronário  no  tronco  comum  tratada  por  abordagem

radial  utilizando  um  cateter  sem  bainha

Resumo  Uma  mulher  de  64  anos  foi admitida  por  enfarte  do miocárdio  sem  elevação

do segmento  ST.  A  angiografia  coronária  mostrou  uma estenose  grave  no óstio  da

artéria descendente  anterior  esquerda.  Foi  implantado  um  stent  com  3,5  mm×1,8

mm revestido  com  everolimus  diretamente  no  tronco  comum  e  na  artéria  descen-

dente anterior  proximal  com  uma  limitação  significativa  de  óstio  na  artéria  circunflexa

(Cx). Portanto,  foi  implantado  um  stent revestido  com  everolimus  na  Cx  utilizando  a

técnica de  T-stenting  e  de pequena  protrusão.  Um ano  mais  tarde,  o  doente  foi read-

mitido por  enfarte  do miocárdio  sem  elevação  do  segmento  ST,  tendo  a angiografia
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Cateter  conduzido
sem  bainha

coronária  revelado  reestenose  no  óstio  do stent  na  Cx.  A tomografia  de  coerência  ótica  confir-

mou a  gravidade  da reestenose  do  óstio.  Foi  realizada  uma  intervenção  coronária  percutânea

através de  abordagem  radial,  utilizando  um  cateter  sem  bainha.

© 2016  Sociedade  Portuguesa  de  Cardiologia.  Publicado  por  Elsevier  España,  S.L.U.  Todos  os

direitos reservados.

Case report

A  64-year-old  woman  was  admitted  for  non-ST  elevation
myocardial  infarction.  The  coronary  angiogram  showed  a
severe  stenosis  in the left anterior  descending  artery  (LAD)
ostium  (Figure  1,  left);  the left main  (LM),  circumflex  (Cx)
and  ramus  intermedius  formed  a trifurcation  together  with
the  LAD,  and  were  apparently  free  from  disease.  Ad  hoc
percutaneous  coronary  intervention  (PCI)  was  initiated  by  a
left  radial  approach  using  a  Judkins  Left  4  6F  guide  catheter
and  placing  one  BMW  guidewire  in the LAD  and  another
in  the  Cx.  Optical  coherence  tomography  (OCT) was  per-
formed  to  evaluate  the Cx ostium  before  LAD stenting;  no
significant  disease  was  present  in  the  ostium  or  proximal
segment  of  this  artery  (Figure  1,  right).  A  3.5  mm×18 mm
everolimus-eluting  stent  was  directly  deployed  in  the LM
and  proximal  LAD, with  significant  jailing  of  the  Cx ostium
but  without  flow  impairment  (Figure  2A).  Given  the  size  of
the  jailed  vessel,  we  decided  to  optimize  the result;  the  Cx
was  then  rewired  and  dilatation  with  a 2  mm×10  mm bal-
loon  was  performed,  but  no  improvement  in  Cx jailing  was
achieved.  A 3.25  mm×11  mm  everolimus-eluting  stent  was
therefore  deployed  in the  Cx  using  the T-stenting  and  small
protrusion  (TAP)  technique1 (Figure  2B). In  an  attempt  to
optimize  the bifurcation  result,  we attempted  to  postdilate
the  LM-LAD  stent,  but  only  a  1.5  mm balloon  would  cross.  We
then  changed  the guide  catheter  to  an  Amplatzer  Left  1  to
enhance  backup  and  a  BMW  guidewire  was  advanced  to  the
distal  LAD, allowing  postdilatation  with  a 4  mm wide  balloon
(Figure  2C). Final  kissing  balloon  (FKB)  inflation  could  not
be  performed  due  to  the inability  to  advance  a guidewire  to
the  Cx.  The  final  angiographic  result  was  considered  optimal
(Figure  2D).

One  year  later,  the patient  was  readmitted  for  non-ST
elevation  myocardial  infarction,  and  the coronary  angiogram
showed  ostial  restenosis  of  the Cx stent  (Figure  3A). OCT  was
performed  to  better  characterize  the severity  of  resteno-
sis  and  to  plan  the appropriate  revascularization  strategy.
This  technique  showed  an area  of  severe  restenosis  and
underexpansion  of  the  Cx  ostial  stent  (Figure  3B-D).  In
the  LM  the  stent  was  well  apposed  and  expanded,  with
only  an  area  of  non-significant  neointimal  growth  evident
in  the  proximal  stent  segment.  It was  decided  to perform
percutaneous  treatment  using a left  radial  approach  and
a  7.5F  sheathless  PB 3.5  Eaucath® (Asahi  Intecc)  guide
catheter.  Two  guidewires  were advanced  (LAD  and  Cx)  and
the  Cx  ostium  was  dilated  with  a 2  mm×15 mm balloon
and  a  3.5  mm×15  mm  paclitaxel-eluting  balloon.  The  proce-
dure  was  successfully  completed  by kissing  dilatation  with
3.5  mm×15  mm  balloons  in the  LAD  and  Cx  (Figure  3E).

The  angiographic  and OCT  result  was  optimal  (Figure  3F
and  G).  At  12-month  follow-up,  the  patient  remained
asymptomatic.

Discussion

The  present  case  illustrates  the usefulness  of  a sheath-
less  guide  catheter  when  performing  complex  PCI  by  a
radial  approach.  The  wider  lumen  of  this  catheter  facili-
tated  the treatment  of  underexpansion  and  restenosis  of
the ostial  Cx in the  setting  of previous  LM bifurcation  sten-
ting.  Unlike the first  PCI, in which  a 6F guide  was  used,  the
second  procedure  using  a  7.5F  sheathless  catheter  allowed
kissing  balloon  inflation,  obtaining  an optimal  angiographic
result.

Even in  non-complex  bifurcation  PCI  it is  mandatory  to
assure  that  the guide catheter  has  sufficient  diameter  and
back-up  strength  to  avoid  technical  problems  during  the  pro-
cedure.  The  radial  approach  may  limit  two  these essential
points  when  choosing  the guide,  and  crossover  to  femoral
access  is  frequent  in  complex  settings.  Sheathless  guide
catheters  remove  the  need  for an introducer  sheath,  thus
providing  a  wider  guide  lumen  with  a smaller  outer  diam-
eter  than  the  conventional  introducer  and  guide  approach.
This  characteristic  makes  them  a valuable  tool  to  improve
success  in  complex  PCI  performed  by  radial  access.  Some
series  have  shown  high  procedural  success  with  this  kind  of
catheter,  including  in  43  cases of bifurcation  PCI  (33  of  them
with  LM disease)  reported  by Li et al.,  with  a  good  safety
profile.2---4

This  case  illustrates  a  pure  LAD  ostial  stenosis  with  no
involvement  of  the  LM or  ostial  Cx  (0:1:0  on  the Medina
classification).  When  dealing  with  this kind  of  lesion,  accu-
rate  ostial  stent  placement  is  challenging,  and frequently
not  feasible  if  the angle  differs  from  90◦,  when  the  proxi-
mal  end  of the  stent  can  protrude  into  the LM  or  stay  too
far  inside  the  side  branch,  thus  leaving  part  of  the  ostium
uncovered.  In  the  present  case,  given  that  the LM and  LAD
diameters  were similar  and  the Cx ostium  was  free  from  dis-
ease,  we  chose  to  stent  from  the LM to  the  proximal  LAD  to
assure  complete  lesion  coverage.  Provisional  stenting  is  the
preferred  choice  for the treatment  of  this  kind  of  bifurca-
tion,  as  it  is  associated  with  better outcomes.  Predictors  of
side  branch  compromise  such as  stenosis  of bifurcation  core,
high  bifurcation  angle,  side  branch  ostial  disease  or  high
main  branch/side  branch  diameter  ratio, were absent  in this
case.6 However,  severe  Cx jailing  was  observed  after  sten-
ting.  In  this setting,  this  compromise  is  probably  related  to
carina  shift  rather  than  plaque  shift,7 which  may  be  avoided
by  guiding  the choice  of  stent  diameter  with  the  distal  vessel
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Figure  1  Left:  initial  angiography  showing  severe  stenosis  in  the ostium  of  the  left  anterior  descending  artery;  right:  optical

coherence tomography  imaging  of  proximal  circumflex  and  left  main  bifurcation,  both  free  from  atherosclerotic  disease.

Figure  2  Initial  percutaneous  coronary  intervention.  (A)  Circumflex  jailing  after  left  main  stent  deployment;  (B)  stent  deployment

in circumflex  artery;  (C)  postdilatation  of  left  main  stent;  (D)  final  result.
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Figure  3  Second  procedure.  (A)  Angiography  showing  ostial  restenosis  of  circumflex  stent;  (B-D)  optical  coherence  tomography

(OCT) imaging  assessing  severity  of  restenosis,  showing  underexpansion  as  the  underlying  mechanism;  (B)  proximal  circumflex,  (C)

ostial circumflex,  (D)  ostial  circumflex  and  bifurcation  with  left  anterior  descending  artery;  (E)  kissing  balloon  inflation;  (F  and  G)

final angiography  and OCT  imaging  showing  good  result.

diameter  and using a proximal  optimization  technique,  fol-
lowed  if  necessary  by  side  branch  dilatation  and  FKB.5 In our
case,  we  switched  to  a two-stent  strategy  due  to  persistent
angiographic  jailing  despite  side  branch  dilatation.  We  think
TAP  was  an  appropriate  choice  in  this  case,  but  angiography
showed  excessive  proximal  protrusion  of the Cx  stent into
the  LM,  and  deformation  of  the LM-LAD  stent  (Figure  2B).
Given  this  metal  excess  in the  bifurcation  it would  be advis-
able  to  perform  FKB,  however  in the  initial  procedure  it
was  not  even  possible  to  change  to  a  stiff  guidewire;  it
is  noteworthy  that  FKB cannot  be  achieved  in 9-36%  of
cases  depending  on the series.5,8 By  contrast,  in  the sec-
ond  procedure,  the use  of  a wider  sheathless  catheter  that
increases  back-up  and support  enabled  successful  PCI  using
the  radial  approach.  It should  be  noted  that  several  other
factors  may  have  contributed  to  the success  of  this  second
procedure,  and other  techniques  may  enhance  PCI  suc-
cess  by  a  transradial  approach,  but  undoubtedly  the use  of
this  sheathless  guide provided  important  advantages  in this
case.

Conclusion

Sheathless  guide  catheters  provide a wider  lumen with  a
smaller  outer  diameter,  thus  offsetting  some  of  the limita-
tions  of  the radial  approach,  and  enhancing  the  chances  of
success  in complex  PCI  procedures  such  as  those  including
LM  disease.

Ethical  disclosures

Protection  of  human  and  animal  subjects.  The  authors
declare  that  no  experiments  were  performed  on  humans  or
animals  for  this study.

Confidentiality  of  data. The  authors  declare  that  they  have
followed  the protocols  of their  work  center  on  the publica-
tion  of  patient  data.

Right  to privacy  and  informed  consent.  The  authors
declare  that  no  patient  data  appear  in this  article.

Conflicts  of  interest

The  authors  have no  conflicts  of interest  to  declare.

References

1.  Naganuma T, Latib A, Basavarajaiah S, et al.  The long-term
clinical outcome of  T-stenting and small protrusion tech-
nique for coronary bifurcation lesions. J Am Coll Cardiol Intv.
2013;6:554---61.

2.  Li Q, He Y,  Jiang R,  et al.  Using sheathless standard
guiding catheters for transradial percutaneous coronary inter-
vention to treat bifurcation lesions. Exp Clin Cardiol. 2013;18:
73---6.

3.  Harding SA, Shah N, Briggs N,  et al. Complex transradial percu-
taneous coronary intervention using a sheathless guide catheter.
Heart Lung Circ. 2013;22:188---92.

4.  Kwan TW, Cherukuri S, Huang Y,  et al. Feasibility and
safety of 7F sheathless guiding catheter during transradial
coronary intervention. Catheter Cardiovasc Interv. 2012;80:
274---80.

5.  Stankovic G, Lefèvre T, Chieffo A,  et al. Consensus from
the 7th European Bifurcation Club meeting. EuroIntervention.
2013;9:36---45.

6.  Dou K, Zhang D, Xu B, et  al.  An angiographic tool for risk
prediction of side branch occlusion in coronary bifurcation inter-
vention: the RESOLVE score system (Risk prEdiction of  Side branch

http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0050
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0055
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0060
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0060
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0060
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0060
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0060
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0060
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0060
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0060
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0060
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0060
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0060
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0060
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0060
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0060
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0060
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0060
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0060
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0060
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0060
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0060
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0060
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0060
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0060
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0060
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0060
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0060
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0060
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0060
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0065
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0070
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0070
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0070
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0070
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0070
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0070
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0070
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0070
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0070
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0070
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0070
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0070
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0070
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0070
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0070
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0070
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0070
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0070
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0070
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0070
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0070
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0070
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0070
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075


Complex  left  main  coronary  stent  restenosis  543.e5

OccLusion in coronary bifurcation interVEntion). JACC Cardiovasc
Interv. 2015;8:39---46.

7. Kang SJ, Mintz GS, Kim WJ, et al. Changes in left main bifur-
cation geometry after a single-stent crossover technique: an
intravascular ultrasound study using direct imaging of both the
left anterior descending and the left circumflex coronary arteries

before and after intervention. Circ Cardiovasc Interv. 2011;4:
355---61.

8. Elbasan Z, Akıllı RE, Kalkan GY, et  al. Predictors of  failure of
final kissing-balloon inflation after mini-crush stenting in non-left
main bifurcation lesions: importance of  the main-vessel angle. J
Invasive Cardiol. 2013;25:118---22.

http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0075
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0080
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085
http://refhub.elsevier.com/S0870-2551(16)30177-9/sbref0085

	Complex left main coronary stent restenosis treated through radial approach using a sheathless catheter
	Case report
	Discussion
	Conclusion
	Ethical disclosures
	Protection of human and animal subjects
	Confidentiality of data
	Right to privacy and informed consent

	Conflicts of interest

	References

