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Summary  The  introduction  of  catheter  ablation  techniques  has  vastly  improved  the  treat-
ment of  cardiac  arrhythmias.  However,  as  complex  ablations  are  technically  demanding  and  can
cause various  complications,  they  require  a  high  level  of  expertise  to  maximize  success  rates
and minimize  complication  rates.  As  French  recommendations  regarding  the  required  technical
competence  and  equipment  are  not  yet  available,  this  position  paper  has  been  compiled  by  the
Working Group  of  Pacing  and  Electrophysiology  of  the  French  Society  of  Cardiology,  detailing  the
required  features  of  an  interventional  cardiac  electrophysiological  centre  for  complex  ablation
procedures:  (1)  sufficient  institutional  volume;  (2)  physician  training,  qualifications  and  experi-
ence; (3)  paramedical  staff  training  and  attendance;  and  (4)  institutional  facilities  and  technical
equipment.  The  importance  of  being  able  to  diagnose,  monitor  and  manage  complications  asso-
ciated with  complex  ablations  is  highlighted.  Supplemental  hospital-based  resources  are  also
discussed,  such  as  anaesthesia,  surgical  back-up,  intensive  care,  haemodynamic  assistance  and
imaging. Further,  the  ideal  features  of  an  interventional  cardiac  electrophysiology  training  cen-
tre are  considered.  Lastly,  the  need  for  quality  evaluations  and  national  registries  for  complex
ablations  is  discussed.
© 2018  Elsevier  Masson  SAS.  All  rights  reserved.

MOTS  CLÉS
Ablations  complexes  ;
Fibrillation  atriale  ;
Arythmies
ventriculaires

Résumé  L’avènement  des  techniques  d’ablation  percutanée  par  cathéter  a  révolutionné  le
traitement  des  arythmies  cardiaques.  Cependant,  les  ablations  complexes  demandant  une
maîtrise technique  et  pouvant  être  la  source  de  complications,  elles  nécessitent  un  haut  niveau
d’expertise  pour  optimiser  le  taux  de  succès  et  minimiser  le  taux  de  complications.  Au  vu  de
l’absence de  recommandations  françaises  disponibles  pour  établir  les  compétences  techniques
requises,  ce  document  de  positionnement  a  été  réalisé  par  le  Groupe  de  travail  de  stimulation
cardiaque  et  électrophysiologie  de  la  Société  française  de  cardiologie.  Il  détaille  les  carac-
téristiques  requises  nécessaires  à  un  centre  d’électrophysiologie  cardiaque  interventionnelle
pour la  réalisation  de  procédures  d’ablation  complexes.  1)  volume  de  procédures  par  centre.  2)
formation,  qualification  et  expérience  des  électrophysiologistes.  3)  formation  et  présence  des
paramédicaux.  4)  installations  et  équipement  technique  du  centre.  L’importance  des  capac-
ités diagnostiques,  de  surveillance  et  de  gestion  des  complications  associées  aux  ablations
complexes  est  soulignée.  Les  ressources  hospitalières  supplémentaires  sont  discutées,  comme
l’anesthésie,  la  possibilité  de  recours  chirurgical,  la  surveillance  intensive,  l’assistance  hémo-
dynamique  et  l’imagerie.  De  plus,  les  caractéristiques  idéales  pour  un  centre  de  formation  en
electrophysiologie  interventionelle  sont  décrites.  Enfin,  les  besoins  d’évaluation  de  qualité  et
de registres  nationaux  pour  les  ablations  complexes  sont  discutées.
© 2018  Elsevier  Masson  SAS.  Tous  droits  réservés.
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he  management  of  cardiac  arrhythmias  has  improved  dra-
atically  since  the  advent  of  catheter  ablation  techniques.

adiofrequency  and  cryoablation—which  are  currently  used
o  treat  common  atrial  flutter,  atrioventricular  node  reen-
rant  tachycardia  and  accessory  pathways—have  very  high
ong-term  success  rates  and  low  complication  rates  when
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onducted  by  experienced  teams.  Initially,  only  a  few  physi-
ians  were  involved  in  this  area  of  interventional  cardiology.
owever,  techniques  and  indications  have  evolved,  and
onsiderable  progress  has  been  made  recently  in  the  per-

utaneous  treatment  of  more  complex  cardiac  arrhythmias
uch  as  atrial  fibrillation  (AF),  right  and  left  atrial  tachycar-
ia  (apart  from  cavotricuspid  isthmus-related  atrial  flutter)
nd  ventricular  arrhythmias.  Catheter  ablation  for  AF  is
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becoming  a  class  I  or  IIa  indication  in  many  clinical  situations
[1];  this  is  also  the  case  for  non-cavotricuspid  isthmus-
dependent  atrial  flutter  [2],  whereas  there  are  increasing
indications  for  ventricular  arrhythmia  ablation  [3,4].

Complex  ablations  are  currently  performed  in  many  cen-
tres  in  France.  Although  recommendations  regarding  the
required  technical  competence  and  skills  of  physicians  and
the  necessary  technical  equipment  have  been  proposed  in
some  European  countries  [5],  such  documentation  is  not  cur-
rently  available  for  France.  The  purpose  of  this  article  is  to
give  the  position  of  the  Working  Group  of  Pacing  and  Elec-
trophysiology  of  the  French  Society  of  Cardiology  on  these
matters,  and  to  serve  as  a  reference  for  statutory  consider-
ations  in  the  future.

Complex  ablations  are  very  technically  demanding  pro-
cedures,  where  expertise,  skill  and  mastery  are  essential  to
achieve  high  success  rates  and  minimize  complication  rates.
Adequate  operator  competence  is  required,  along  with  a
dedicated  environment,  staff  and  hospital-based  facilities.
Furthermore,  delivery  of  care  must  be  adapted  to  the  needs
of  the  local  population,  while  guaranteeing  a  high  level  of
technical  skill,  reflected  in  high  rates  of  procedural  and
long-term  success,  together  with  the  lowest  possible  rates
of  complications.  Finally,  such  arrhythmias  are  very  com-
mon,  and  the  number  of  people  requiring  treatment  is
increasing  [6,7].  Therefore,  optimal  indications  for  ablation
and  the  cost-effectiveness  of  these  procedures  may  have
major  effects  on  public  health  and  economic  resources  [6].
Consequently,  redefinition  of  the  required  conditions  and
training  for  physicians  performing  such  complex  procedures
are  becoming  mandatory.  The  accreditation  of  every  centre
that  performs  the  simpler  ablation  procedures  is  probably
neither  reasonable  nor  advisable.  Thus,  the  French  Working
Group  of  Pacing  and  Electrophysiology  feel  that  it  is  now
necessary  to  redefine  the  1994  [8],  1999  [9]  and  2011  [10]
guidelines  issued  by  the  French  Society  of  Cardiology  regard-
ing  interventional  cardiac  electrophysiological  procedures,
focusing  on  those  dedicated  to  complex  ablations.

The  aims  of  this  position  paper  are,  therefore,  to  define
the  criteria  that  guarantee  the  quality  of  physician  train-
ing  and  experience  and  patient  care  in  complex  ablation
procedures,  in  terms  of  volume,  institutional  environment,
medical  and  paramedical  staff,  technical  equipment  and
instrumentation  and  training  centre  characteristics.  Also,
to  describe  the  conditions  required  to  apply  these  methods
correctly  and  reach  their  objectives,  while  ensuring  patient
safety.

Definition of complex ablation procedures

Complex  ablation  procedures  may  be  defined  as  ablations
requiring  high  technical  expertise,  carrying  a  significant  risk
of  severe  (potentially  deadly)  complications  and  requiring
adequate  specialized  competence  of  operators,  environ-
ment  and  staff.  Although  some  well-known  issues  may  be
encountered,  ablation  of  common  atrial  flutter,  accessory
pathways,  atrioventricular  node  reentrant  tachycardia  or

the  atrioventricular  node  does  not  seem  to  carry  compa-
rable  complexity  and  hazard.  Ablation  of  non-cavotricuspid
isthmus-dependent  right  atrial  tachycardia,  any  atrial
arrhythmia  for  which  the  target  is  located  in  the  left  atrium
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AF  or  left  atrial  tachycardia)  and  any  arrhythmia  whose  sub-
trate  is  located  in  either  the  left  or  right  ventricle  (either
entricular  tachycardia  or  premature  ventricular  contrac-
ions)  will  be  considered  as  complex  procedures,  as  well  as
ny  procedure  requiring  epicardial  access.

Recommendations  for  ablation  procedures  in  children
re  not  included  here;  particular  knowledge  of  congenital
eart  diseases  and  collaboration  with  cardiopediatricians
re  mandatory  for  carrying  out  ablation  procedures  in  chil-
ren,  which  is  outside  the  scope  of  this  paper.  However,
ending  dedicated  recommendations,  ablation  of  supraven-
ricular  or  ventricular  tachycardia  in  patients  with  grown-up
ongenital  heart  (GUCH)  may  follow  the  same  recommen-
ations,  with  the  assistance  of  congenital  disease  experts
nd  imaging,  provided  that  surgical/intensive  care  depart-
ents  have  experience  in  the  management  of  patients  with
UCH.  Special  considerations  when  carrying  out  ablation
rocedures  in  GUCH  and  children  will  be  the  subject  of  a
eparate  position  paper.

equired features of an interventional
ardiac electrophysiological centre for
omplex ablation procedures

evel of activity of the cardiac
lectrophysiological  centre

n  inverse  correlation  between  the  number  of  complex  abla-
ion  procedures  performed  at  an  electrophysiological  centre
nd  the  complication  rate  has  been  confirmed  by  many
tudies  [11—14]. Centres  performing  interventional  electro-
hysiological  procedures,  including  complex  ablations,  must
aintain  a  minimum  permanent  level  of  activity  to  ensure

ppropriate  quality  of  care.
Alongside  standard  ‘‘non-complex’’  ablations  (common

trial  flutter  or  reciprocating  supraventricular  tachycar-
ia)  at  a  sufficient  annual  rate  (e.g.  ≥  50),  ≥  100  catheter
blation  procedures  for  AF  or  left  atrial  tachycardia  [5]
nd  ≥  30  for  ventricular  arrhythmia  per  year  per  centre
eems  a  reasonable  requirement  to  maintain  expertise.
entres  that  are  only  willing  to  perform  AF  or  left  atrial
achycardia  procedures  should  not  also  have  to  perform
entricular  ablations.  Procedures  for  ventricular  arrhythmia
hould  be  carried  out  mainly  in  patients  with  structural  heart
iseases—with  a  limited  number  of  healthy  heart  ventricular
rrhythmias—especially  if  the  centre  is  expecting  to  man-
ge  such  patients.  Centres  that  do  not  achieve  and  maintain
hese  patient  numbers  should  be  questioned  about  their
bility  and  legitimacy  to  carry  on  performing  such  activities
f  a  sufficient  increase  is  not  expected  soon.

Each  centre  should  accommodate  a  sufficiently  large
ocal  population  to  reach  these  thresholds,  and  having  sev-
ral  centres  with  inadequate  referral  in  the  same  geographic
rea  is  to  be  avoided.  In  a  situation  where  several  centres
n  the  same  geographic  area  do  not  each  have  a  sufficient
umber  of  patients,  gathering  of  the  activities  at  one  site  is

trongly  encouraged.

As interventional  electrophysiological  therapy  includes
blation  procedures,  pacemaker  implantation,  resynchro-
ization  therapy  and  implantable  cardioverter  defibrillator
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ICD)  implantation,  centres  performing  complex  ablations
hould  also  be  experienced  in  all  of  these  other  techniques.
t  therefore  seems  reasonable  to  state  that  centres  per-
orming  complex  ablations  should  also  implant  a  sufficient
umber  of  such  devices  (≥  300  devices  per  year).

edical staff

lectrophysiological  laboratories  are  operated  under  the
irection  of  one  or  more  senior  electrophysiological  physi-
ians  trained  in  complex  ablation  procedures.  To  perform
omplex  ablation  procedures,  electrophysiological  physi-
ians  should  have  completed  specialist  cardiology  training
cardiovascular  Diplôme  d’Études  Spécialisées)  or  an  equiva-
ent  foreign  accepted  certification.  Ideally,  they  should  also
ave  passed  the  theoretical  and  practical  examinations  in
ardiac  arrhythmias  and  pacing  set  by  the  Inter-University
oard  of  Cardiac  Electrophysiology  and  Pacing  (Diplôme

nter-Universitaire  de  rythmologie  et  stimulation  cardiaque)
15]  or  have  an  equivalent  certification  (for  instance,
uropean  Heart  Rhythm  Association  certification)  [16].  To
erform  such  complex  ablations  as  a  principal  operator,  the
rench  Working  Group  of  Pacing  and  Electrophysiology  feel
hat  it  is  further  recommended  to:  (1)  have  gone  through
n  international  or  national  fellowship  (e.g.  the  European
eart  Rhythm  Association  fellowship),  e.g.  have  ≥  1  year  of
pecific  full-time  practical  training  in  interventional  elec-
rophysiology  in  a  teaching  centre;  and/or  (2)  have  acted  as

 principal  operator  in  ≥  300  complex  ablation  procedures
n  recent  years.  Adequate  experience  in  pacemaker  or  ICD
mplantation  and  programming  is  also  mandatory.

Complex  procedures  must  be  performed  by  a  senior
ardiac  electrophysiological  physician,  preferably  with  the
articipation  of  a  second  operator  (who  may  be  a  trainee)
ho  is  ready  to  assist  in  the  management  of  possible
omplications.  For  complex  ablation  procedures,  we  rec-
mmend  that  at  least  two  trained  operators  are  present
ocally,  although  not  necessarily  in  the  electrophysiological
aboratory.

For  ablation  of  arrhythmogenic  substrates  located  in
he  left  cardiac  chambers,  which  account  for  most  com-
lex  procedures,  physicians  should  be  specifically  trained  in
ransseptal  and  retrograde  transaortic  access.  As  percuta-
eous  epicardial  access  is  sometimes  needed  for  ventricular
achycardia  ablation  and  for  performing  percutaneous  epi-
ardial  ablation,  physicians  should  already  be  trained  in  this
echnique  and  have  undertaken  a  minimum  of  30—50  abla-
ions  of  ventricular  arrhythmias  in  structural  heart  disease.
therwise,  they  should  rather  refer  such  patients  to  neigh-
ouring  centres  with  the  ability  to  perform  such  procedures.
inally,  experience  in  surgical  or  hybrid  ablation  with  a  ded-
cated  surgical  staff  is  encouraged.

aramedical staff

he  requirements  regarding  the  attendance  and  train-
ng  of  nursing  staff  for  complex  ablation  procedures  are
he  same  as  those  applicable  to  diagnostic  electrophysio-

ogical  procedures  [17],  together  with  special  experience
or  complication  management.  Nurses  involved  in  com-
lex  ablation  procedures  are  encouraged  to  register  with
he  Inter-University  Board  of  Cardiac  Electrophysiology  and
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acing  for  allied  professionals  (Diplôme  Universitaire  de
ythmologie  interventionnelle  pour  le  personnel  paramed-
cal  [17])  or  have  an  equivalent  foreign  certification.

According  to  the  legislation  defining  the  technical  condi-
ions  applicable  to  interventional  cardiac  procedures  [18],
t  least  two  trained  paramedical  assistants,  including  at
east  one  nurse,  should  be  present  during  the  procedure.
f  two  nurses  are  not  constantly  present,  another  nurse
orking  in  a  neighbouring  laboratory  should  be  immediately
vailable,  if  needed.  Alternatively,  when  trained,  one  of  the
urses  may  replace  a  specialized  technician  for  manoeuvring
he  three-dimensional  (3D)  systems  (see  below).

acilities and technical equipment

he  electrophysiological  equipment  requirements  are  the
ame  as  those  described  for  standard  catheter  ablation,
ith  an  electrophysiological  recorder  system  including  ≥
2  surface  electrocardiogram  leads,  a sufficient  number  of
ntracardiac  channels  and  invasive  pressure-recording  chan-
els.

One  or  more  3D  electroanatomical  navigation  systems
hould  be  available  in  the  electrophysiological  laboratory.
xperience  in  manoeuvring  and  using  the  3D  mapping  sys-
em  is  required  for  electrophysiological  physicians,  but  they
an  receive  help  from  specialized  technicians  from  the  man-
facturers  and/or  from  trained  paramedical  staff.  Even  in
entres  that  mainly  perform  cryoablation  for  AF,  experi-
nce  in  radiofrequency  ablation  and  3D  mapping  systems
s  considered  mandatory  for  treating  left  atrial  tachycardia
r  persistent  AF  when  needed.  In  addition,  the  staff  must
ave  a  thorough  knowledge  of  the  ablation  energy  delivery
ystems—either  radiofrequency  or  cryoablation—while  ded-
cated  catheters  must  be  available  in  sufficient  numbers,
ype  and  size  to  complete  any  procedure.

Fluoroscopy  equipment  must  offer  the  possibility  of  mul-
iple  views  with  sufficient  imaging  quality  and  radiation  dose
eduction,  allowing  low-dose  fluoroscopy,  with  a  fixed  arm
nd  mobile  table  top.  Contrast  injectors  and  image  and
ovie  storage  capacities  should  be  available.
Readily  accessible  comprehensive  logs/files  of  all  abla-

ion  procedures  must  be  kept.  Continuous  evaluation  of  the
esults  should  be  part  of  the  learning  process  in  centres  per-
orming  complex  ablations.  Ideally,  such  centres  should  have
cademic  counterparts  and  activity.

omplications and their management

F,  left  atrial  tachycardia  and  ventricular  arrhythmia  abla-
ion  are  associated  with  a  significant  risk  of  acute  or
ate  complications,  some  of  which  might  result  in  life-
ong  disability  or  death  [1,13]. Complications  that  may
ccur  during/after  complex  ablation  procedures  include
ericardial  effusion/tamponade,  pericarditis,  stroke,  tran-
ient  ischaemic  attack,  pulmonary  vein  stenosis,  atrial
esophageal  fistulae,  phrenic  nerve  palsy,  air  embolism,
alve  damage,  catheter  entrapment,  sinus  tachycardia,

astric  hypomotility,  perioesophageal  vagal  nerve  injury,
cute  coronary  artery  occlusion/stenosis,  stiff  left  atrial
yndrome,  cough,  radiation  exposure  hazards  and  vascu-
ar  complications  [1].  Centres  performing  such  ablations
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should  be  able  to  diagnose,  monitor  and  manage  these
complications  according  to  the  current  guidelines  [1], with
special  attention  paid  to  recognizing  evocative  symptoms
during  and  after  the  first  weeks  following  the  procedure  [1].

Supplemental hospital-based resources

Anaesthesia

Although  not  required  [1],  general  anaesthesia  or  deep
sedation  may  be  performed  during  interventional  electro-
physiological  procedures  for  complex  arrhythmias  because
of  pain,  stress,  haemodynamic  impairment,  risk  of  move-
ment  (leading  to  shifts  in  the  3D  maps),  discomfort  or
prolonged  duration.

According  to  recent  guidelines,  the  choice  of  anaesthe-
sia  should  be  determined  by  the  institutional  preference
and  the  patient’s  suitability  for  conscious  sedation  [1].  In
case  of  a  procedure  performed  under  conscious  sedation,
the  presence  of  an  ‘‘on  demand’’  anaesthesiologist  in  the
hospital  is  mandatory;  they  should  be  ready  to  perform  deep
sedation/anaesthesia  in  the  event  of  a  complication.

Surgical back-up

As  major  complications  during  or  after  cardiac  ablation  for
complex  arrhythmias  sometimes  require  urgent  cardiotho-
racic  or  vascular  surgery,  such  surgical  coverage  must  be
immediately  available  when  needed.  Ideally,  this  should  be
planned  and  detailed  in  a  protocol  written  jointly  by  the
electrophysiological  interventional  team  and  a  qualified  sur-
gical  team.

The  specific  risk  of  tamponade  necessitates  the  ability
to  proceed  with  percutaneous  pericardial  drainage  at  any
time  during  or  after  the  procedure.  The  electrophysiological
physician  should  therefore  be  familiar  with  this  technique.
Further,  surgical  pericardial  drainage  by  a  thoracic  or  car-
diac  surgeon  on  standby  in  the  medical  centre  should  be
available  at  any  time  during  and  after  the  procedure.  In
centres  without  on-site  cardiac  surgeons,  the  presence  of  a
thoracic  surgeon  is  acceptable,  if  there  is  some  local  experi-
ence  for  managing  cardiac  perforation,  at  least  transiently,
pending  specialized  definitive  correction  at  a  neighbouring
centre  when  transportation  is  judged  safe.  However,  the
presence  of  an  on-site  cardiac  surgeon  is  mandatory  when
performing  percutaneous  epicardial  ablation.

Intensive care

A  cardiac  intensive  care/resuscitation  unit  in  the  vicin-
ity  of  the  interventional  electrophysiological  laboratory  is
essential  for  monitoring  patients  after  complicated  proce-
dures,  if  required.  Conventional  resuscitation  equipment
and  physicians  should  be  available  at  all  times.  Help  from
an  electrophysiological  physician  should  be  also  available  at
any  time,  when  needed.
Haemodynamic assistance

Centres  willing  to  perform  scheduled  ventricular  tachycar-
dia  ablations  in  very  sick  patients  must  be  familiar  with
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aemodynamic  assist  device  implantation  (e.g.  extracor-
oreal  membrane  oxygenation  or  Impella

®
[Abiomed  Inc.,

anvers,  MA,  USA]),  either  as  planned  haemodynamic  sup-
ort  before  the  ablation  [19]  or  as  an  emergency  salvation
rocedure  because  of  refractory  arrhythmias,  cardiogenic
hock  or  electromechanical  dissociation  related  to  the
rocedure.  Ideally,  such  patients  should  be  managed  by
entres  that  can  provide  heart  transplantation.  These  rec-
mmendations  also  apply  to  urgent  non-scheduled  salvation
rocedures  for  intractable  electrical  storms,  except  when
eferral  to  other  institutions  is  impossible.

A  neurological  emergency  department  (stroke  centre)
nd  adequate  neurological  imaging  should  be  available  at
ny  time  for  the  management  of  a  stroke  or  cerebral  haem-
rrhage  occurring  during  or  after  the  ablation  procedure,
ith  the  availability  of  any  required  therapy  (e.g.  percuta-
eous  vascular  desobstruction).  If  there  is  no  on-site  stroke
entre,  protocols—planned  in  collaboration  with  the  stroke
entre—should  be  in  place.

maging and image integration

ardiac  imaging  is  becoming  mandatory  before—but  also
uring  and  sometimes  after—ablation  procedures.  Increased
se  of  imaging  to  provide  preinterventional  information  not
nly  potentially  reduces  fluoroscopy  time,  but  also  increases
afety  and  ablation  success  rates.  Fluoroscopy  is  still  nec-
ssary  during  most  ablation  procedures,  but  fluoroscopy
ime  and  radiation  dose  should  be  minimized,  while  main-
aining  reliability  and  navigation  safety.  Thus,  the  use  of
on-fluoroscopic  navigational  mapping  systems  to  guide  the
blation  procedure  is  strongly  recommended,  and  is  even
andatory  in  centres  performing  complex  ablations.  On  rare

ccasions,  however,  electrophysiological  physicians  should
e  able  to  perform  most  of  these  complex  procedures  using
nly  fluoroscopy  when  required  (e.g.  pulmonary  vein  isola-
ion  or  ventricular  arrhythmia  ablation).

Transthoracic  echocardiography  should  always  be  avail-
ble  to  monitor  for  complications  such  as  tamponade.
ransoesophageal  echocardiography  remains  a  class  IIa  indi-
ation  before  most  ablations  of  left  atrial  arrhythmias,  to
liminate  the  presence  of  left  atrial  thrombus  [1].  Transoe-
ophageal  echocardiography  should  therefore  be  available
efore—or  at  the  beginning  of—each  procedure  in  centres
hat  perform  such  complex  ablations.

The  use  of  cardiac  computed  tomography  and  mag-
etic  resonance  imaging  (MRI)  for  delineating  anatomy,
cars,  fibrosis  or  complications  has  increased  dramatically
n  recent  years  [20].  Most  patients  referred  for  ventric-
lar  arrhythmia  ablation  are  already  implanted  with  an
CD.  The  use  of  MRI  in  patients  with  implantable  devices
s  becoming  less  of  a  problem  with  the  increasing  number
f  MRI-compatible  pacemakers.  According  to  the  current
onsensus  statement  [21], a computed  tomography  scan
ay  sometimes  replace  an  MRI  in  patients  with  pacemakers

hat  are  not  MRI  compatible  [20].  Recent  technical  innova-
ions  have  substantially  reduced  radiation  exposure  during
omputed  tomography  scans  [20].  Use  of  these  imaging  tech-

iques  should  therefore  be  encouraged,  and  they  should
e  available  at  any  centre  dealing  with  complex  ablations.
he  use  of  rotational  angiography  for  image  integration

s  optional,  but  is  encouraged  when  available.  Finally,
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2  

oronary  angiography  must  be  available  at  any  time  in  the
lectrophysiological  laboratory  when  there  is  a  suspicion
f  coronary  artery  complications,  especially  for  ventricular
rrhythmia  ablation  or  in  case  of  epicardial  access.

deal features of an interventional cardiac
lectrophysiology training centre

deally,  interventional  electrophysiological  training  centres
or  complex  arrhythmias  should  perform  ≥  400  ablation  pro-
edures  (≥  200  complex)  and  implant  ≥  400  pacemakers,
CDs  or  cardiac  resynchronization  therapy  devices  each  year;
hey  should  also  conduct  regular  reviews  of  cases  and  have
nternal  didactic  meetings.

Lower  yearly  numbers  of  procedures  may  be  acceptable,
specially  for  institutions  devoted  to  training  (e.g.  academic
entres),  provided  that  the  number  of  physicians  undergo-
ng  training  is  compatible  with  the  activity  of  the  centre.
ecent  guidelines  for  training  require  a  minimum  number  of
5  atrial  tachycardia,  50  AF  and  30  ventricular  arrhythmia
blations  for  each  trainee  [1,22].  Thus,  rather  than  a  fixed
umber  of  procedures,  each  training  centre  should  perform

 sufficient  number  of  cases  yearly  for  training  each  fel-
ow/trainee.  In  other  words,  training  centres  should  have
he  number  of  trainees  that  is  compatible  with  the  above-
entioned  requirements.

ntegrated management of patients with
F  or ventricular arrhythmia

he  availability  of  integrated  care  for  patients  with  AF  or
entricular  arrhythmia  is  highly  recommended  [6].  Inte-
rated  care  requires  the  cooperation  of  cardiologists,
ardiac  surgeons,  AF/ventricular  arrhythmia  specialists,
edicated  heart  failure  units,  intensive  care  units,  stroke
pecialists  and  patients,  encompassing  a  wide  range  of  ther-
peutic  indications,  lifestyle  interventions,  treatment  of
nderlying  cardiovascular  diseases  and  AF-  or  ventricular
rrhythmia-specific  therapy.

uality evaluations and national registries

cientific  advances  and  technological  improvements  in
omplex  electrophysiological  interventions  come  with  asso-
iated  responsibilities  to  ensure  that  these  costly  therapies
esult  in  high-quality  care  and  low  complication  rates.
ational  registries  should  be  developed  in  the  field  of  com-
lex  ablations  to  allow  quality  evaluations.  Use  of  electronic
edical  records  and  participation  in  electrophysiological

ational  registries  are  thus  strongly  encouraged,  and  may
ecome  mandatory.  The  development  of  quality  controls  in
lectrophysiology  may  be  done  by  experts  under  the  aca-
emic  supervision  of  the  French  Working  Group  of  Pacing
nd  Electrophysiology.
ources of funding
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