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Transradial anterograde
recanalization of a totally
occluded right coronary artery
using a  Guideliner catheter

Revascularización anterógrada mediante
acceso arterial  radial  de  una  oclusión  total
crónica de  la  arteria coronaria derecha
usando un catéter  Guideliner

Chronic  total  occlusions  (CTOs)  are  present  in 15---30% of
patients  who  undergo  coronary  angiography.1 The  success-
ful revascularization  of  a  CTO  is  associated  with  a reduction
in  angina  symptoms  and  better  long-term  survival.  Percu-
taneous  coronary  interventions  (PCIs)  for  CTO  are  currently
performed  with  improving  success  rates  and low complica-
tion  rates.2 The  use  of  the transfemoral  arterial  approach
(TFA)  is  the  commonly  accepted  method  for  CTO  interven-
tions  because  this  approach  provides  better  support.  The
transradial  approach  (TRA)  for PCI  has been  shown  to  have
benefits  that  include  shorter  hospital  stays  and  a reduc-
tion  in  vascular  complications3;  however,  coronary  anatomic
variations  and  the lack  of  guide  catheter  support  increase
the  technical  complexity.4 Different  strategies  have  been
emerging  to  resolve  the  problem  of  inadequate  guide  cathe-
ter  support:  the use  of  high-support  guidewires,  techniques
involving  buddy  wires  and  ‘‘mother-and-child’’  guide  cathe-
ter  extension  systems  among  others.  In  this  case  report,  we
applied  the  Guideliner  mother-and-child  catheter  (Vascular
Solutions,  Minneapolis,  Minnesota,  USA)  to  successfully  treat
a  case  of  CTO  performed  through  the  TRA.

A  69-year-old  female  with  a past  medical  history  of
hypertension,  dyslipidemia,  coronary  artery  disease  and a
coronary  angioplasty  with  two  drug-eluting  stents  in the pro-
ximal  first  obtuse  marginal  artery  and  the mid-right  coronary
artery  (RCA)  8  years  previously  presented  to  our  hospital
with  recurrent  angina  and was  referred  for  cardiac  cat-
heterization.  After  obtaining  informed  consent,  coronary
angiography  performed  through  the TRA  revealed  an  occlu-
sion  of  the  mid-RCA  just  distal  to  the previous  stent.  The
distal  RCA  was  observed  to  backfill  following  a  contralateral
injection  of  the left  coronary  artery.  Therefore,  antero-
grade  angioplasty  of the  RCA  CTO  was  performed  from  the

Figure  1  (A)  The  lack  of  guide  catheter  support  was  the  cause  of  the  failure  to  advance  the  guidewire  and  cross  the  chronic  total
occlusion (CTO).  (B)  A  Guideliner  catheter  was  advanced  and  a  Pilot  150  wire  crossed  the  CTO.

radial  artery  using  a  6  Fr  JR  guiding  catheter  that  provi-
ded  poor  support,  and the  occlusion  was  not  successfully
crossed  (Fig.  1a).  Therefore,  a  5-in-6 Fr  Guideliner  cathe-
ter  was  passed  into  the mid-RCA  and a  Pilot  150  (Abbott
Vascular,  Santa  Clara,  California,  USA)  wire  crossed  the
CTO  with  a 1.0  mm ×  10  mm  Falcon  CTO  (Invatec,  Ronca-
delle,  Italy)  balloon  support  (Fig.  1b).  Serial  predilatations
with  1.5  mm ×  15  mm  and  2.0 mm  ×  15  mm semi-compliant
balloons  were performed  (Fig.  2a),  and a  2.5 mm  ×  38  mm
Xience  Xpedition  (Abbott  Vascular,  Santa  Clara,  California,
USA)  stent  was  deployed  (Fig.  2b) with  a good final  angiog-
raphic  result  (Fig.  2c).

The  treatment  of CTOs  remains  one of  the major  cha-
llenges  of  PCIs.  The  most  common  cause  of failure  is  the
inability  of  the wire  to cross the  CTO.5 The  majority  of CTO
PCIs  are performed  through  the  TFA  with  larger-sized  gui-
ding  catheters  due  to  the perceptions  of  an inability  to  use
such  catheters  and  a  lack  of  support  during  TRA cardiac
catheterization6;  these  perceived  factors  would  typically
decrease  the  rate  of  procedural  success  and  the  need  for
a  crossover  to  a TFA.  The  anatomical  curve  of  the  RCA  is
particularly  unfavorable  compared  to  the  left coronary  ves-
sels  from  the  mechanical  perspective  of  device delivery,  and
the  introduction  of  a  guide  catheter  extension  system  might
increase  guide  catheter  support  and  facilitate  the  successful
completion  of a  complex  PCI  via  the  TRA rather  than  being
required  to  change  to  the TFA.

Here,  we  report  a simple  technique  that can be  easily
used  in any  catheterization  laboratory  to  increase  the pro-
cedural  success  of  CTO  procedures.  In our  case,  the  CTO
was  performed  through  the TRA,  but  good  back  up  of the
guide  catheter  was  lacking,  so  the guidewire  was  unable
to  cross  the  mid-RCA  CTO.  At  this time,  rather than  chan-
ging  the  vascular  access,  a  5-in-6  Fr Guideliner  catheter  was
used  to  complete  the  procedure.  The  Guideliner  is a coa-
xial ‘‘mother-and-child’’  catheter  mounted  on a  monorail
system  that  extends  the angioplasty-guiding  catheter  and
enables  deep intubation  of  the coronary  artery to  achieve
extra  support  without  displacement  of  the guiding  cathe-
ter/wire.  The  flexible  design  of  this  catheter  minimizes
the risk  of  catheter-induced  vessel  dissection,  although  this
complication  is  not  common.7 The  Twente  Guideliner  regis-
try describes  the feasibility  and  safety  of this catheter  based
on its use  in 65  patients,  97%  of whom  had  complex  coro-
nary  lesions  (17%  CTO).  The  TRA  was  employed  in  34%  of
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Figure  2  (A)  Predilatation  with  a  semi-compliant  balloon.  (B)  Stent  implantation  was  enabled  by  the  deep  seating  of  the  Guideliner.
(C) The  final  angiographic  result.

these  cases,  the device  success  rate  was  93%,  and there  were
no major  complications  and  two  minor  complications  (one
air  embolism  and one  stent  dislodgement)  without  clinical
implications.8 Kovacic  et  al.9 reported  a  series  of 28  patients
who  underwent  PCI  for  CTO  with  the Guideliner  catheter.  All
but  one  of  the  CTOs  were  performed  using  an anterograde
approach,  and  TRA  was  used  in  two  cases.  The  overall  pro-
cedure  success  was  89.3%;  there  was  one  distal  guidewire
perforation  without  hemodynamic  compromise  or  pericar-
dial  effusion,  and  the patient  was  discharged  to  home  on
the  following  day.  Eddin  et  al.10 described  146  TRA  cases
in  which  22  cases  (15%)  required  use  of the Guideliner.  The
proximal  vessel  angulation  was  significantly  associated  with
the  need  for  Guideliner  use  during  the TRA.

The  TFA  is  the  method  for CTO  interventions  that  is
accepted  across  the world.  However,  CTO  PCIs  can  be per-
formed  safely  through  the  TRA in some  selected  cases  and
the  Guideliner  can  be  successfully  used  as  an adjunctive  tool
as  illustrated  by  the  present  case.
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