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Coronary angiography in a
patient with a previously
implanted trans-catheter aortic
CoreValve®: Technical aspects,
challenges and review of the
literature

Angiografía coronaria en un paciente con
prótesis aórtica percutánea tipo CoreValve®

previamente implanatada: Aspectos técnicos,
retos y revisión de la literatura

Aortic  valve  stenosis  is  becoming  the  most  common  val-

could  not  be  initially  engaged  with  the  same  catheter  eve
with  the  help  of  the  guide-wire  technique,  but  it  was  don
directly  with  a  JR4  Launcher

®
coronary  catheter  (Medtro

nic  Inc.)  (Fig.  1).  No  significant  lesions  were  appreciated  

either  coronary  artery.  The  sinus  and  ostia  were  not  compro
mised  and  the  distal  coronary  flow  was  normal.  No  addition
imaging  or  provocative  test  was  done  in  this  case.  The  di
gnosis  of  NSTE-ACS  without  obstructive  coronary  diseas
was  established,  either  because  of  micro-vascular  diseas
or  secondary  to  the  documented  arrhythmia.

Trans-catheter  aortic  valve  implantation  is  a  new  therap
for  patients  with  aortic  stenosis,  with  a  trend  to  be  used  no
only  in  high-risk  cases  but  more  broadly  in  the  low  to  inte
mediate  risk  group.3 By  2015,  more  than  80,000  Corevalve
st
in
o

a-
w
al
.3

r,
d
r

rt

-
,
f
-

w

ic
ly
n
t
I.
i-
al
r-
.
e
ft
s
e
ic
r-
n

e
s
i-
e

s,
ry
f

s.
s-
d
n
y

r-
h
f-
t

ly
g
t-
w
o
f
f

e
il
in
g-
e
d

ly
e

c-
al
d
e

ry
-

ss
,5

VI
vular  heart  disease,  with  an  increasing  incidence  in  mo
countries.1 Coronary  artery  disease  is  highly  prevalent  

patients  with  aortic  stenosis  and  could  be  present  in  up  t
50%  of  the  cases.2 Treatment  with  percutaneous  implant
tion  of  a  trans-catheter  prosthetic  aortic  valve  (TAVI)  no
offer  an  effective  alternative  with  and  acceptable  surviv
rate  in  high  to  moderate  risk  severe  aortic  valve  stenosis
So  physicians  and  interventional  cardiologists  in  particula
will  soon  be  confronted  with  patients  with  these  implante
prosthetic-valves  that  will  need  coronary  angiography  o
intervention  because  of  progression  of  ischemic  hea
disease.

We  present  a  case  of  a  patient  with  a  previously  implan
ted  self-expandable  aortic  CoreValve

®
(Medtronic  Inc.,  MN

USA),  in  whom  a  coronary  angiography  was  done  because  o
an  acute  coronary  syndrome.  We  review  some  of  the  tech
nical  aspects  of  the  procedure  in  this  situation  and  revie
the  literature.

A  68-year-old  woman  with  severe  symptomatic  aort
stenosis  and  a  high  Euroscore,  was  treated  successful
with  TAVI  using  a  CoreValve

®
system.  The  pre-implantatio

coronary  angiography  at  the  time  revealed  no  significan
lesions.  She  remained  asymptomatic  and  in  NYHA  Class  

Two  years  after  valve  replacement,  she  began  with  a typ
cal  progressive  effort-related  chest  discomfort.  The  physic
exam  was  normal,  with  a  minor  grade  I  ejective  aortic  mu
mur  and  a  normal  carotid  pulse  with  adequate-amplitude
The  troponin-I  levels  were  elevated  10  times  the  referenc
values  and  the  electrocardiogram  showed  sinus  rhythm,  le
bundle  branch  block  with  no  abnormal  ST-segment  change
and  an  episode  of  self-limited  ventricular  tachycardia.  Th
echocardiogram  revealed  a  functionally  normal  prosthet
valve  with  no  insufficiency,  moderate  ventricular  hype
trophy  with  normal  ejection  fraction  and  no  regional  motio
abnormalities.

With  the  diagnosis  of  a  non-ST  segment  elevation  acut
coronary  syndrome  (NSTE-ACS),  coronary  angiography  wa
performed  using  the  right  radial  approach.  A  pigtail  ang
ographic  catheter  was  initially  used.  The  prosthetic  valv

was  easily  crossed  and  no  trans-valvular  pressure  gradient
was  seen.  Angiograms  of  the  proximal  aorta  and  left  ven-
tricle  were  done  with  the  standard  technique.  No  aortic
insufficiency  was  observed.  For  the  coronary  angiography,  a
Tiger

®
(TIG)  radial  coronary  catheter  (Terumo  Interventional

systems)  was  used,  and  the  left  coronary  artery  was  easily
approached  selectively  through  the  prosthetic  struts  wit-
hout  any  additional  manipulation.  The  right  coronary  ostium
systems  have  been  implanted  in  more  than  60  countrie
and  the  numbers  will  increase  dramatically.4 Coronary  arte
disease  and  aortic  stenosis  often  co-exist  and  the  severity  o
both  pathologies  is  associated  with  worse  clinical  outcome
With  the  long-term  survival  now  achieved,  the  progre
sion  in  severity  of  coronary  lesions  will  certainly  occur,  an
cardiologists  and  interventional  cardiologists  will  be  soo
confronted  with  cases  that  will  need  coronary  angiograph
in  patients  with  a  previous  TAVI  procedure.

In  dealing  with  patients  treated  with  TAVI  it  is  impo
tant  to  know  the  characteristics  and  structure  of  eac
prosthetic  valve  (Table  1). The  CoreValve

®
platform  is  a  sel

expandable  nickel-titanium  structure  in  which  the  tri  leafle
bio-prosthesis  made  out  of  porcine  pericardium  is  manual
mounted.  Above  the  12  mm  conforming  frame  and  sealin
skirt  at  the  aortic  annulus,  it  has  clear  wide  spaces  be
ween  the  rhomboid-shaped  struts  to  allow  adequate  flo
to  the  valve  cusps  and  coronary  arteries.  It  is  important  t
note  that  some  distance  is  left  between  the  structure  o
the  CoreValve

®
and  the  coronary  ostia  through  the  sinus  o

Valsalva.
One  good  initial  approach  is  to  do  an  angiogram  of  th

proximal  aorta  into  the  CoreValve
®

platform  with  a  pigta
catheter  in  order  to  see  the  valve  itself  and  locate  the  orig
of  both  coronary  arteries.  It  is  important  to  move  the  angio
raphic  catheter  freely  into  the  supra-valvular  area  to  mak
sure  it  is  not  between  the  prosthetic  metallic  structure  an
the  aortic  wall.

In  order  to  approach  the  coronary  arteries  selective
with  this  type  of  prosthesis,  it  is  necessary  to  cross  with  th
tip  of  the  catheter  through  the  frame  of  the  valve’s  stru
ture.  As  was  mentioned,  we  could  easily  do  so  with  the  radi
Tiger

®
(TIG)  catheter  (Terumo  Interventional  systems),  an

a  JR4  Launcher
®

(Medtronic  Corp.)  without  difficulties  as  th
tip  of  the  catheter  passed  though  the  rhomboidal  strut.

It  is  important  to  note  however,  that  selective  corona
intubation  is  not  always  possible  when  these  type  of  prosthe
sis  are  implanted  because  the  struts  can  obstruct  the  acce
to  at  least  one  of  the  coronary  arteries.  Blumenstein  et  al.
reported  a  series  of  1000  consecutive  patients  with  TA

and  35  needed  coronary  angiography  or  intervention  after
the  implantation.  Accessibility  and  selective  coronary  enga-
gement  was  possible  in  all  of  the  cases  with  sub-coronary
valves  (Sapien

®
type).  Ten  patients  had  a  CoreValve

®
pre-

viously  implanted.  Coronary  artery  angiography  in  this  group
was  more  difficult  and  although  it  could  be  adequately  eva-
luated  in  90%  of  cases,  most  of  them  required  the  use  of
different  ‘‘non-conventional’’  catheters  (JL3.5,  AR1),  or
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ure  1  Coronary  angiography  with  a  CoreValve
®

implanted.  Note  

uses of  Valsalva  and  into  the  coronary  ostia,  for  a  selective  engag
ery in  antero-posterior  caudal  view.  (C,  D)  Pre  and  post  angiograph

able  1  Differences  between  transcatheter  aortic  valve  prosthetic
raphy or  intervention  post-implantation.
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angiography  or  intervention
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the  catheters  passing  through  the  prosthetic  struts  into  the
ement  (A,  B)  pre  and  post  angiography  of  the  left  coronary
y  of  the  right  coronary  in  left  anterior  oblique  view.
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unselective  injection.  In  one  patient  the  coronaries  could
only  be  displayed  unselectively  via  aortography.  No  inter-
vention  was  necessary  in  neither  of  these  patients.

In  our  case  no  coronary  intervention  was  needed  but
angioplasty  and  stenting  could  be  necessary  and  has  been
described  in  patients  with  an  implanted  CoreValve

®
.  In  the

first  successful  published  case,6 a  two-vessel  angioplasty
and  stenting  of  the  left  anterior  descending  and  circumflex
arteries  was  done  using  a  standard  6Fr  JL4  Launcher

®
gui-

ding  catheter  (Medtronic  Inc.,  MN  USA)  and  in  other  two
patients  even  with  post-CABG  conventional  catheters  were
also  used.7 Other  reported  cases  needed  unconventional
catheters,  or  in  a  case  of  an  ‘‘imprisoned’’  ostium  by  the
valve  structure,  a  ‘‘mother-and-son’’  or  ‘‘proboscis’’  tech-
nique  was  utilized  with  a  Heartrail

®
5Fr  catheter  (Terumo

Interventional  Systems)  through  a  7Fr  JF4  guiding  catheter
to  cross  through  the  struts,  and  the  angioplasty  was  success-
fully  done.8

The  presence  of  significant  coronary  lesions  documen-
ted  at  the  time  of  a  TAVI  procedure,  can  be  treated  in  the
same  session  in  particular  with  the  Edwards  Sapien

®
-type

infra-coronary  systems,3,9 even  in  patients  with  left  main
proximal  obstructions.10 The  feasibility  of  doing  dual  valvu-
lar  and  coronary  intervention  in  the  same  session,  using  a
Corevalve

®
system  will  be  clarified  in  the  ongoing  SURTAVI

and  ACTIVATION  trials.
Coronary  angiography  and  angioplasty  will  be  required

in  a  growing  number  of  patients  with  the  self-expandable
CoreValve

®
or  other  percutaneous  aortic  prosthesis  in  the

near  future.  As  in  this  case  the  procedure  could  be  done
through  the  prosthetic  struts  without  any  complications,  but
the  interventional  cardiologist  should  be  aware  that  diffe-
rent  catheter  shapes  or  other  maneuvers  can  sometimes
be  necessary  because  of  obstruction  or  imprisoning  of  the
coronary  access.
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Rheumatoid arthritis: A case of
multivalvular heart disease

Artritis reumatoide: un caso de enfermedad
cardiaca multivalvular

Rheumatoid  arthritis  (RA)  is  a  common  chronic,  autoimmune
disorder,  that  affects  several  tissues  and  organs,  principally
by Masson Doyma México S.A. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
nd/4.0/).

synovial  joints.  RA  can  damage  virtually  any  extraarticular
tissue  due  to  a  systemic  proinflammatory  state.1 The  pre-
valence  of  RA  is  of  0.5---1.0%  in  industrialized  countries,2

Pelaez-Ballestas  et  al.3 found  a  prevalence  of  0.7---2.8%  in
Mexican  patients.  Rheumatoid  nodules  present  as  a  local
swelling  or  tissue  lump,  which  occurs  almost  exclusively
in  association  with  RA.  Nodules  are  seen  in  the  heart
and  usually  they  are  asymptomatic  and  rarely  need  surgi-
cal  intervention.4 Cardiovascular  disease  is  considered  an
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