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Description 

[0001  ]  The  invention  relates  to  an  implantable  defibril- 
lation  electrode  according  to  the  preamble  of  the  main 
claim.  5 
[0002]  Lately,  deployable  defibrillation  leads  have 
been  developed  which  are  implanted  without  the  cur- 
rently  practised  thoracotomy  procedures.  The  implanta- 
tion  of  these  leads  requires  making  a  small  incision  in 
the  chest  to  gain  access  to  the  pericardial  space.  The  10 
defibrillation  leads  are  then  threaded  through  the  inci- 
sion  and  into  the  pericardial  space  either  alone  or 
through  the  lumen  of  a  thin  walled  guiding  catheter. 
Once  initially  placed  in  his  fashion,  a  deployment  action 
is  performed  to  expand  the  surface  area  of  the  lead.  At  is 
this  point,  the  lead  is  generally  held  against  the  myocar- 
dial  surface  by  the  pericardium.  Because  of  the  lubri- 
cious  conditions  which  exist  within  that  space,  and  the 
need  to  more  precisely  position  the  leads  for  defibrilla- 
tion,  lead  fixation  is  required.  Fixation  to  the  pericardial  20 
sack  is  the  safest  approach  since  it  completely  avoids 
accidental  laceration  of  the  myocardial  circulation. 
[0003]  An  implantable  defibrillation  electrode  as  men- 
tioned  in  the  preamble  of  the  main  claim,  is  known  from 
the  DE  27  36  275  A1.  This  known  electrode  comprises  25 
a  flexible  hollow  cable  and  at  least  two  fixing  hooks  used 
opposed  to  each  other  at  an  end  of  the  electrode 
device.  The  hooks  are  biased  by  spring  action  into  the 
opening  position  and  are  biased  by  a  retraction  spring 
into  the  interior  of  a  hollow  housing.  The  hooks  may  be  30 
moved  by  means  of  a  mandrine  out  of  the  opening  of 
the  tubular  housing.  When  in  the  retracted  position,  the 
hooks  are  completely  enclosed  in  the  tubular  housing. 
[0004]  U.S.  Patent  No.  3,814,104  describes  a  pace- 
maker  lead  which  attaches  to  endocardial  tissue  by  35 
means  of  two  gently  curved  hooks  advanced  from  the 
lead  by  means  of  axial  force  applied  by  an  internal 
stylet.  The  essentially  straight  hooks  provide  some 
degree  of  fixation  but  can  allow  the  lead  to  be  simply 
pulled  from  the  tissue.  Also,  a  special  separate  flexible  40 
catheter  is  required  to  force  the  hooks  together  if  the 
device  needs  to  be  repositioned.  U.S.  Patent  No. 
4,858,623  also  describes  a  pacemaker  lead  with  an 
extendable  hook  retracted  by  a  coil  spring. 
[0005]  It  is  felt  that  the  violent  contraction  of  the  heart  45 
which  results  from  a  defibrillation  shock  may  cause  the 
dislodgement  of  this  or  any  easily  removable  lead.  The 
need  for  additional,  special  hardware  for  repositioning  is 
also  unattractive. 
[0006]  In  view  of  the  above,  it  is  an  object  of  the  so 
present  invention  to  provide  an  implantable  defibrillation 
electrode,  the  fixation  structure  of  which  is  effective  to 
hook  engage  adjacent  tissue  and  to  draw  the  adjacent 
tissue  laterally  into  engagement  with  that  portion  of  the 
electro-catheter  from  which  the  hook  is  supported,  ss 
whereby  the  fixation  structure  is  carried  by  the  distal 
end  of  the  electro-catheter. 
[0007]  The  electrode  according  to  the  invention  is  spe- 

cially  designed  for  use  as  an  internal  defibrillator  elec- 
trode,  but  also  may  be  used  as  a  pacing  lead.  The 
fixation  device  of  the  electrode  according  to  the  inven- 
tion  utilizes  hooks  that  penetrate  through  the  pericar- 
dium  and  return  to  the  interior  of  the  hollow  housing  of 
the  electrode.  Therefore,  sharp  and  pointed  objects 
embedded  in  the  tissues  are  not  left  over.  Furthermore, 
the  fixation  means  are  used  in  order  to  remain  effective 
through  the  violent  contractions  experienced  by  the 
heart  during  initial  defibrillation  testing.  Also  the  present 
invention  is  mainly  described  in  connection  with  pericar- 
dial  fixation,  the  invention  with  the  fixing  means  can  also 
be  applied  to  myocardial  tissue  if  knowledge  of  the  local 
circulation  is  accurate. 
[0008]  The  electro-catheter  of  the  invention  may  be 
positioned  using  routine  implant  techniques  including 
the  use  of  an  internal  stylet  or  an  outer  tubular  catheter, 
each  of  which  being  withdrawable  to  effect  deployment 
of  a  resilient  deformable  distal  end  electrode  of  prede- 
termined  shape. 
[0009]  It  is  also  an  advantage  of  the  implantable  and 
internally  deployable  defibrillation  electrode  that  it  may 
be  used  to  effect  fixation  of  the  electrode  prior  or  subse- 
quently  to  internal  deployment  of  the  electrode. 
[0010]  Another  advantage  of  the  implantable  and 
internally  deployable  defibrillation  electrode  of  the 
invention  is  that  the  biasing  action  of  the  biasing  means 
accomplishes  the  fixation  action  and  is  more  readily 
operable  to  release  and  subsequently  reestablish  fixa- 
tion  in  the  event  it  is  desired  to  shift  the  positioning  of  a 
deployed  defibrillation  electrode  subsequent  to  initial 
fixation  thereof. 
[001  1  ]  Advantagous  embodiments  of  the  invention  are 
defined  in  the  subclaim. 
[0012]  Embodiments  of  the  invention  are  now 
described  in  connection  with  the  drawings  in  which: 

Figure  1  is  a  schematic  fragmentary  enlarged  longi- 
tudinal  vertical  sectional  view  of  the  distal  end  of  a 
deployable  implantable  defibrillation  electrode  and 
with  the  fixation  structure  thereof  in  a  spring  biased 
retracted  position  in  solid  lines  and  a  partially 
extended  position  in  phantom  lines;  This  fixation 
structure  is  not  part  of  the  invention. 
Figure  2  is  a  schematic  plan  view  of  a  first  form  of 
the  deployed  defibrillation  electrode  utilizing  the  fix- 
ation  structure  of  Figure  1  ; 
Figure  3  is  a  schematic  plan  view  of  a  second  form 
implantable  defibrillation  electrode  in  a  deployed 
condition  and  wherein  the  fixation  structure  of  Fig- 
ure  1  is  incorporated  in  an  intermediate  length  por- 
tion  of  the  electrode  at  the  proximal  end  of  the 
deployable  distal  end;  This  fixation  structure  is  not 
part  of  the  invention. 
Figure  4  is  a  side  elevational  view  of  the  implanta- 
ble  defibrillation  electrode  fixation  structure  accord- 
ing  to  the  invention  with  portions  of  the  tubular  body 
of  the  electrode  broken  away  and  illustrated  in  sec- 
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tion,  the  fixation  hook  thereof  being  in  a  retracted, 
shielded  condition; 
Figure  4A  is  a  distal  end  view  of  the  structure  illus- 
trated  in  Figure  4  with  alternate  positions  of  the  fix- 
ation  hook  shown  in  phantom  lines;  s 
Figure  4B  is  a  fragmentary  elevational  view  similar 
to  Figure  4  with  the  fixation  hook  being  disposed  in 
a  fully  extended  position; 

[001  3]  Referring  now  more  specifically  to  Figures  1  to 
and  2  of  the  drawings,  there  may  be  seen  an  internally 
deployable  electro-catheter  referred  to  in  general  by  the 
reference  numeral  10  employing  a  deployable  distal  end 
portion  1  2  and  a  proximal  end  portion  1  4. 
[0014]  The  distal  end  portion  12,  in  Figure  2,  is  illus-  ts 
trated  in  its  deployed  pre-conf  igured  flat  zig-zag  shape, 
the  entire  length  of  the  electro-catheter  being  flexible 
and  the  distal  end  portion  12  being  capable  of  being 
straightened  either  through  the  use  of  an  internal 
straightening  stylet  inserted  thereinto  from  the  proximal  20 
end  portion  14  or  an  external  flexible  tubular  catheter 
(not  shown)  of  greater  stiffness  than  the  distal  end  por- 
tion  12. 
[0015]  The  precise  electrical  construction  of  the 
deployable  end  portion  1  2  may  be  of  any  suitable  well  25 
known  type.  Suffice  it  to  say  that  through  leads  extend- 
ing  the  length  of  the  electro-catheter,  electrical  energy  is 
delivered  from  a  pulse  generator  to  the  cardiac  tissue  of 
the  patient  via  the  conductive  distal  end  portion  12  of 
the  structure.  30 
[001  6]  The  terminal  distal  end  1  6  comprises  a  dielec- 
tric  (biocompatible  polymer)  tubular  housing  19  and 
defines  an  endwise  outwardly  opening  cylindrical  cavity 
1  8  into  which  the  distal  end  20  of  a  helical  tubular  spring 
22  extending  through  the  distal  end  portion  1  2  projects,  35 
the  proximal  end  (not  shown)  of  the  spring  22  being 
anchored  relative  to  the  proximal  end  portion  1  4  in  any 
convenient  manner.  The  distal  end  20  includes  a 
stretchable  diametrically  enlarged  portion  24  disposed 
within  the  cavity  18  terminating  in  a  diametrically  40 
reduced  terminal  end  26  also  disposed  within  the  cavity 
18.  The  portion  24  comprises  axial  thrust  developing 
means  for  yieldingly  biasing  the  terminal  end  26  in  one 
direction. 
[001  7]  The  base  end  28  of  a  reverse  turned  spring  45 
hook  30  is  anchored  to  the  terminal  end  26  of  the  spring 
22  and  includes  a  reversed  turned  hook  30  on  its  free 
end  32  substantially  fully  contained  within  the  cavity  18. 
[0018]  After  the  electro-catheter  has  been  inserted 
and  positioned  generally  as  desired  for  example  the  so 
electro-catheter  being  inserted  through  the  utilization  of 
a  tubular  catheter,  a  fixation  stylet  (see  Figure  4B)  is 
associated  with  the  proximal  end  portion  14  and 
inserted  through  the  electro-catheter  10  for  engage- 
ment  with  the  interior  of  the  terminal  end  26  of  the  ss 
spring  22  in  which  the  base  end  28  of  the  spring  hook 
30  is  anchored.  The  fixation  stylet  thereafter  is  actuated 
against  the  terminal  end  26  in  a  fashion  similar  to  a 
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camera  cable  release  to  force  the  latter  toward  the  open 
end  of  the  cavity  18  to  and  past  the  phantom  line  posi- 
tion  thereof  illustrated  in  Figure  1  thus  expanding  the 
large  diameter  end  portion  24  of  the  spring  22.  Dis- 
placement  of  the  terminal  end  26  past  the  phantom  line 
position  of  Figure  1  projects  the  bend  23  of  the  reversed 
turned  hook  32  from  the  open  end  of  the  cavity  1  8  for 
lateral  displacement  therefrom  and  engagement  of  the 
free  end  32  thereof  with  the  tissue  to  which  the  terminal 
distal  end  16  is  to  be  fixed.  Then,  the  fixation  stylet  is 
released  to  enable  retraction  of  the  hook  30  from  the 
phantom  line  position  thereof  to  the  solid  line  position 
thereof  to  thereby  draw  the  exterior  of  the  terminal  distal 
end  16  laterally  into  tight  contact  with  the  tissue 
engaged  by  the  hook  30. 
[001  9]  Thereafter,  the  fixation  stylet  may  be  removed 
and  the  tubular  catheter  may  be  withdrawn  from  about 
the  deployable  end  portion  1  2  to  thereby  enable  the  lat- 
ter  to  deploy  and  assume  the  pre-configured  shape 
thereof  illustrated  in  Figure  2. 
[0020]  With  attention  now  invited  more  specifically  to 
Figure  3,  a  modified  form  of  electro-catheter  is  referred 
to  in  general  by  the  reference  10'  incorporating  a 
deployable  distal  end  portion  12'  and  a  proximal  end 
portion  14'.  The  electro-catheter  10'  is  of  a  design  to  be 
inserted  through  the  utilization  of  a  tubular  catheter  and 
the  deployable  distal  end  portion  12'  thereof  is  in  the 
form  of  a  flat  spiral  coil. 
[0021  ]  The  electro-catheter  1  0'  incorporates  a  tubular 
housing  19'  corresponding  to  the  tubular  housing  19 
defining  the  cavity  18.  The  housing  19'  is  serially  dis- 
posed  within  the  electro-catheter  10'  between  the  proxi- 
mal  end  portion  14'  thereof  and  the  deployable  distal 
end  portion  12'  thereof.  The  internal  structure  of  the 
housing  19'  is  substantially  identical  to  the  internal 
structure  of  the  housing  19  in  that  a  helical  tubular 
spring  22'  corresponding  to  the  spring  22  has  its  distal 
end  20'  projecting  into  the  cavity  1  8'  of  the  housing  1  9' 
and  the  base  end  28'  of  a  spring  hook  30'  corresponding 
to  the  spring  hook  30  is  anchored  in  the  terminal  end  26' 
of  the  distal  end  20',  the  distal  end  20'  including  an 
enlarged  diameter  end  portion  24'  corresponding  to  the 
end  portion  24. 
[0022]  The  distal  end  portion  12'  is,  however,  provided 
with  a  slot  29  through  which  the  free  end  32'  of  the 
spring  hook  30'  may  be  extended  upon  utilization  of  a 
fixation  stylet,  for  example,  of  the  camera  shutter  cable 
release  type  herein  above  referred  to.  Accordingly,  the 
housing  19'  of  the  electro-catheter  10'  may  be  laterally 
anchored  to  suitable  internal  tissues  through  the  utiliza- 
tion  of  a  fixation  stylet.  In  this  manner,  an  intermediate 
portion  of  the  electro-catheter  1  0'  can  be  affixed  to  body 
tissue  after  the  distal  active  end  of  the  electrode  is  per- 
mitted  to  deploy  into  the  pre-configured  shape  illus- 
trated  in  Figure  3. 
[0023]  With  attention  now  invited  to  Figures  4,  4A  and 
4B,  there  may  be  seen  a  terminal  distal  end  1  6"  of  an 
electro-catheter  10"  according  to  the  invention  which 
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may  be  considered  as  substantially  identical  to  the  elec- 
tro-catheter  10,  except  for  the  terminal  distal  end  16" 
thereof. 
[0024]  The  electro-catheter  10"  includes  an  internal 
coil  spring  22"  corresponding  to  the  spring  20  equipped  s 
with  a  distal  end  20"  incorporating  an  enlarged  diameter 
end  portion  24"  and  a  terminal  end  26",  all  of  which  are 
enclosed  with  a  housing  19",  the  distal  terminal  end  of 
the  housing  19"  being  hollow  and  frusto  conical  as  at  21 
and  provided  with  a  partial  spiral  slot  23.  The  terminal  10 
distal  end  of  housing  1  9"  is  open  as  at  25  on  its  minor 
diameter  end  and  the  terminal  end  26"  is  projectable 
through  the  open  end  25  and  includes  an  end  enlarge- 
ment  27  which  is  retractable  only  partly  into  the  open 
end  25.  w 
[0025]  The  terminal  end  26"  has  the  base  end  of  a 
curved  hook  33  anchored  thereto  and  the  hook  33 
projects  outwardly  through  and  is  slidably  received 
within  the  slot  23,  the  slot  23  extending  less  than  180 
degrees  about  the  terminal  distal  end  21  .  20 
[0026]  The  housing  19"  comprises  the  terminal  distal 
end  of  an  electro-catheter  such  as  the  electro-catheter 
10  in  lieu  of  the  terminal  distal  end  19  thereof.  The  elec- 
tro-catheter  10"  would  be  designed  for  insertion  in  the 
same  manner  as  the  electro-catheter  1  0  and  fixed  in  the  25 
desired  position  prior  to  deployment  of  the  deployable 
distal  end  portion  12"  of  the  electro-catheter  10"  corre- 
sponding  to  the  deployable  distal  end  portion  12. 
[0027]  In  order  to  affix  the  terminal  distal  end  16",  after 
the  electro-catheter  10"  has  been  positioned  utilizing  30 
routine  implant  techniques  such  as  a  tubular  delivery 
catheter,  a  fixation  stylet  1  7,  is  inserted  into  the  electro- 
catheter  10"  and  associated  with  the  proximal  end  por- 
tion  thereof.  Then,  the  fixation  stylet  is  operated  in  a 
fashion  similar  to  a  camera  cable  release  to  lengthwise  35 
elongate  the  enlarged  diameter  end  portion  24"  from 
the  condition  thereof  illustrated  in  Figure  4  to  the 
expanded  condition  thereof  illustrated  in  Figure  4B, 
which  movement  causes  the  hook  33  to  move  from  the 
end  37  of  the  slot  23  in  which  the  hook  33  is  retracted  to  40 
the  end  39  of  the  slot  23,  in  which  position  the  hook  33 
is  fully  extended,  the  terminal  end  26"  being  projected 
through  the  open  end  25  of  the  terminal  distal  end  21. 
Thereafter,  the  fixation  stylet  may  be  released  so  that 
the  spring  biasing  action  of  the  enlarged  diameter  end  45 
portion  24"  may  retract  the  hook  33  back  through  the 
slot  23  from  the  end  39  thereof  to  the  end  37  thereof, 
during  which  movement  the  hook  33  engages  adjacent 
tissue  and  laterally  draws  the  terminal  distal  end  21 
toward  and  against  that  tissue  and  simultaneously  so 
draws  the  sharp  point  33'  into  the  outwardly  opening 
recess  45  shown  in  Figure  4. 
[0028]  After  fixation  of  the  electro-catheter  10",  the 
tubular  delivery  catheter  (not  shown)  may  be  withdrawn 
to  thereby  allow  the  distal  end  portion  1  2"  to  deploy  and  55 
assume  the  pre-configured  shape  of  the-distal  end  por- 
tion  12  illustrated  in  Figure  2. 
[0029]  The  housings  19,  19'  and  19"  are  insulated 

from  the  electrical  conductors  (not  shown)  which  bring 
electrical  energy  to  conductive  outer  surface  portions  of 
the  distal  end  portions  12,  12'  and  12".  Further,  the 
phantom  lines  41  and  41'  indicate  the  structure  of  the 
distal  end  portions  1  2  and  1  2',  respectively,  which  com- 
prise  the  spiral  conductors  disposed  thereabout  and 
which  bring  electrical  energy  to  the  outer  surface  por- 
tions  of  the  end  portions  1  2  and  1  2'  (the  electricity  being 
supplied  thereto  through  proximal  lumen  tubing  or  pos- 
sible  bilumen  tubing  with  one  lumen  incorporating  the 
electrical  conductor  leading  to  the  conductors  and  the 
second  lumen  dedicated  to  operation  of  the  fixation 
device).  When  the  hook  33  is  disposed  in  the  end  37  of 
the  slot  23  (subsequent  to  release  of  engagement  of  the 
hook  33  with  organ  tissue),  it  is  positioned  immediately 
forward  of  the  shield  45  to  thereby  facilitate  reposition- 
ing  or  removal  of  the  electro-catheter  1  0"  subsequent  to 
its  usage. 

Claims 

1.  An  implantable  defibrillation  electrode,  including  a 
conductive  distal  end  portion  (12")  and  a  non-con- 
ductive  proximal  end  portion  (14),  said  distal  end 
portion  (12")  including  distal  and  proximal  ends,  at 
least  one  of  said  ends  being  hollow  and  having 
hook  means  (33),  shiftably  supported  therein  for 
movement  longitudinally  thereof  from  a  retracted 
position  at  least  substantially  entirely  contained 
within  said  hollow  end  to  an  extended  position  at 
least  substantially  fully  outwardly  projected  from 
said  hollow  end,  means  (22")  yieldingly  biasing  said 
hook  means  (33)  from  said  extended  position 
toward  said  retracted  position,  said  proximal  end 
portion  being  hollow,  and  axial  thrust  developing 
means  (17),  slidingly  telescoped  through  said  prox- 
imal  end  portion  and  operatively  associated  with 
said  hook  means  (33)  for  exerting  an  axial  thrust 
thereon  from  the  terminal  end  of  said  proximal  end 
portion,  characterised  in  that  at  least  a  major  por- 
tion  (12)  of  the  length  of  said  distal  end  portion  has 
a  pre-configured  shape  and  is  resiliently  deforma- 
ble  into  a  generally  straight  condition,  and  that  said 
one  end  comprises  said  distal  end  and  includes  a 
tubular  end  housing  (19")  whose  terminal  end  is 
tapered  (21),  said  tapered  distal  end  (21)  including 
a  partial  spiral  slot  (23)  formed  therein,  said  hook 
means  (33)  projecting  at  least  slightly  from  the  end 
of  said  slot  (23)  adjacent  the  major  dimension  end 
of  said  tapered  distal  terminal  end  (21)  when  said 
hook  means  (33)  is  in  said  retracted  position  and 
being  slidable  along  said  slot  (23)  toward  the  end  of 
said  slot  (23)  adjacent  the  minor  dimension  end 
(25)  of  said  tapered  distal  terminal  end  (21)  as  said 
hook  means  (33)  is  shifted  toward  said  extended 
position. 

2.  The  electrode  of  claim  1  ,  characterised  in  that  the 
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minor  dimension  end  (25)  of  said  tapered  distal  ter- 
minal  end  (21)  is  open,  that  the  means  yieldingly 
biasing  said  hook  means  (33)  from  said  extended 
position  toward  said  retracted  position  is  a  coil 
spring  (22"),  equipped  with  a  distal  end  (20"),  incor-  5 
porating  an  enlarged  diameter  end  portion  (24"), 
and  a  terminal  end  (26"),  which  is  projectable 
through  the  open  end  (25)  and  includes  and  end 
enlargement  (27),  which  is  retractable  only  partly 
into  the  open  end  (25),  that  the  terminal  end  (26")  w 
has  the  base  end  of  the  curved  hook  (33)  anchored 
thereto,  that  the  slot  (23)  extends  less  than  180 
degrees  about  the  terminal  distal  end  (21),  that  the 
hook  (33)  has  a  sharp  point  (33'),  and  that  an  out- 
wardly  opening  recess  (45)  is  provided  for  receiving  15 
the  sharp  point  (33'),  when  the  hook  (33)  is 
retracted  through  the  slot  (23)  from  one  end  (39) 
thereof  to  the  other  end  (37)  thereof  by  the  spring 
biasing  force  of  the  enlarged  diameter  end  portion 
(24")  of  spring  (22").  20 

Patentanspruche 

1.  Implantierbare  Defibrilationselektrode  mit  einem 
leitfahigen  distalen  Endabschnitt  (12")  und  einem  25 
nichtleitenden  proximalen  Endabschnitt  (14)  wobei 
derdistale  Endabschnitt  (12")  distale  und  proximale 
Enden  aufweist,  wobei  wenigstens  eines  der  Enden 
hohl  ist  und  eine  Hakeneinrichtung  (33),  die  darin 
zu  einer  Bewegung  in  Langsrichtung  verschiebbar  30 
gelagert  ist  von  einer  zuriickgezogenen  Position,  in 
der  sie  wenigstens  im  wesentlichen  vollstandig  in 
dem  hohlen  Ende  aufgenommen  ist,  zu  einer  aus- 
gefahrenen  Position,  in  der  sie  wenigstens  im 
wesentlichen  voll  aus  dem  hohlen  Ende  nach  35 
auBen  vorsteht,  eine  Einrichtung  (22")  die  die 
Hakeneinrichtung  (33)  von  der  ausgefahrenen 
Positon  in  die  zuriickgezogene  Position  federnd 
vorspannt,  wobei  der  proximale  Endabschnitt  hohl 
ist,  und  eine  axiale  Druckerzeugungseinrichtung  40 
(17)  aufweist,  die  teleskopartig  durch  den  proxima- 
len  Endabschnitt  gleitbar  ist  und  mit  der  Hakenein- 
richtung  (33)  in  Wirkverbindung  steht,  urn  einen 
axialen  Druck  darauf  von  dem  Ende  des  proximalen 
Endabschnittes  auszuuben,  dadurch  gekenn-  45 
zeichnet,  dass  wenigstens  ein  Hauptabschnitt  (1  2) 
der  Lange  des  distalen  Endabschnittes  eine  vorge- 
gebene  Form  hat  und  nachgiebig  in  eine  im  allge- 
meinen  gerade  Konfiguration  deformierbar  ist,  und 
daB  das  eine  Ende  das  distale  Ende  umfasst  und  so 
ein  rohrformiges  Endgehause  (19")  aufweist,  des- 
sen  Ende  abgeschragt  (21)  ist,  wobei  das  abge- 
schragte  distale  Ende  (21)  einen  Schlitz  (23)  in 
Form  einer  teilweisen  Spirale  aufweist,  der  darin 
ausgebildet  ist,  wobei  die  Hakeneinrichtung  (33)  55 
wenigstens  etwas  aus  dem  Ende  des  Schlitzes  (23) 
neben  dem  Ende  mit  der  groBeren  Dimension  des 
abgeschragten,  distalen  Endes  (21)  vorsteht,  wenn 

die  Hakeneinrichung  (33)  in  der  zuriickgezogenen 
Position  ist,  und  die  entlang  dem  Schlitz  (23)  zu 
dem  Ende  des  Schlitzes  (23)  hin  neben  dem  Ende 
(25)  mit  der  kleinen  Abmessung  des  abgeschrag- 
ten,  distalen  Endes  (21)  gleitbar  ist,  wenn  die 
Hakeneinrichtung  (33)  in  die  ausgefahrene  Position 
geschoben  wird. 

2.  Elektrode  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dass  das  Ende  (25)  mit  der  geringen 
Abmessung  des  abgeschragten,  distalen  Endes 
(21)  often  ist,  daB  die  Einrichtung,  die  die  Haken- 
einrichtung  (33)  von  der  ausgefahrenen  Position  in 
die  zuriickgezogene  Position  federnd  vorspannt, 
eine  Spiralfeder  (22")  ist,  die  mit  einem  distalen 
Ende  (20")  ausgestattet  ist,  welches  einen  Endab- 
schnitt  (24")  mit  vergroBertem  Durchmesser  und 
ein  Ende  (26")  aufweist,  welches  durch  das  offene 
Ende  (25)  vorschiebbar  ist  und  eine  VergroBerung 
(27)  am  Ende  umfasst,  die  nur  teilweise  in  das 
offene  Ende  (25)  zuriickziehbar  ist,  daB  das  Basis- 
ende  des  kurvenformigen  Hakens  (33)  an  dem 
Ende  (26")  verankert  ist,  daB  der  Schlitz  (23)  sich 
weniger  als  180°  urn  das  distale  Ende  (21) 
erstreckt,  daB  der  Haken  (33)  eine  scharfe  Spitze 
(33')  hat  und  daB  eine  sich  nach  auBen  offnende 
Ausnehmung  (45)  vorgesehen  ist,  urn  die  scharfe 
Spitze  (33')  aufzunehmen,  wenn  der  Haken  (33) 
durch  den  Schlitz  (23)  von  einem  Ende  (39)  zu  dem 
anderen  Ende  (37)  desselben  durch  die  Feder- 
druckkraft  des  Endes  (24')  mit  vergroBertem  Durch- 
messer  der  Feder  (22')  zuriickgezogen  wird. 

Revendications 

1  .  Electrode  de  defibrillation  implantable,  comprenant 
une  partie  d'extremite  distale  conductrice  (12")  et 
une  partie  d'extremite  proximale  non  conductrice 
(14),  ladite  partie  d'extremite  distale  (12")  compre- 
nant  des  extremites  distale  et  proximale,  au  moins 
I'une  desdites  extremites  etant  creuse  et  compor- 
tant  des  moyens  formant  crochet  (33),  supportes 
de  maniere  a  pouvoir  etre  deplaces  a  I'interieur  de 
celle-ci  pour  un  mouvement  longitudinal  de  ceux-ci 
depuis  une  position  retractee,  au  moins  sensible- 
ment  totalement  contenus  a  I'interieur  de  ladite 
extremite  creuse,  vers  une  position  etendue,  au 
moins  sensiblement  totalement  etendus  a  I'exte- 
rieur  de  ladite  extremite  creuse,  des  moyens  (22") 
appliquant  de  maniere  elastique  lesdits  moyens  for- 
mant  crochet  (33)  depuis  ladite  position  etendue 
vers  ladite  position  retractee,  ladite  partie  d'extre- 
mite  proximale  etant  creuse,  et  des  moyens  de 
developpement  de  poussee  axiale  (17),  coulissant 
de  maniere  telescopique  a  travers  ladite  partie 
d'extremite  proximale  et  associes  en  fonctionne- 
ment  auxdits  moyens  formant  crochet  (33)  pour 
exercer  une  poussee  axiale  sur  ceux-ci  a  partir  de 
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I'extremite  finale  de  ladite  partie  d'extremite  proxi- 
male,  caracterisee  en  ce  qu'au  moins  une  majeure 
partie  (12)  de  la  longueur  de  ladite  partie  d'extre- 
mite  distale  presente  une  forme  preconfiguree  et 
est  deformable  de  maniere  elastique  dans  un  etat  5 
generalement  droit,  et  en  ce  que  ladite  premiere 
extremite  comprend  ladite  extremite  distale  et  com- 
prend  un  logement  d'extremite  tubulaire  (19")  dont 
I'extremite  finale  est  conique  (21),  ladite  extremite 
distale  conique  (21)  comprenant  une  fente  en  spi-  w 
rale  partielle  (23)  formee  dans  celle-ci,  lesdits 
moyens  formant  crochet  (33)  s'etendant  au  moins 
legerement  depuis  I'extremite  de  ladite  fente  (23) 
contigue  a  I'extremite  de  dimension  majeure  de 
ladite  extremite  finale  distale  conique  (21)  lorsque  75 
lesdits  moyens  formant  crochet  (33)  sont  dans 
ladite  position  retractee  et  pouvant  coulisser  le  long 
de  ladite  fente  (23)  vers  I'extremite  de  ladite  fente 
(23)  contigue  a  I'extremite  de  dimension  mineure 
(25)  de  ladite  extremite  finale  distale  conique  (21)  20 
alors  que  lesdits  moyens  formant  crochet  (33)  sont 
deplaces  vers  ladite  position  etendue. 

Electrode  selon  la  revendication  1  ,  caracterisee  en 
ce  que  I'extremite  de  dimension  mineure  (25)  de  25 
ladite  extremite  finale  distale  conique  (21)  est 
ouverte,  en  ce  que  les  moyens  appliquant  de 
maniere  elastique  lesdits  moyens  formant  crochet 
(33)  depuis  ladite  position  etendue  vers  ladite  posi- 
tion  retractee  sont  un  ressort  helicoi'dal  (22"),  30 
pourvu  d'une  extremite  distale  (20"),  comprenant 
une  partie  d'extremite  de  diametre  agrandi  (24"),  et 
une  extremite  finale  (26"),  qui  peut  etre  etendue  a 
travers  I'extremite  ouverte  (25)  et  qui  comprend  un 
elargissement  d'extremite  (27),  qui  est  retractable  35 
seulement  partiellement  dans  I'extremite  ouverte 
(25),  en  ce  que  I'extremite  de  base  du  crochet 
incurve  (33)  est  ancree  a  I'extremite  finale  (26"),  de 
sorte  que  la  fente  (23)  s'etend  sur  moins  de  180 
degres  autour  de  I'extremite  distale  finale  (21),  en  40 
ce  que  le  crochet  (33)  presente  une  pointe  effilee 
(33'),  et  en  ce  qu'un  renfoncement  s'ouvrant  vers 
I'exterieur  (45)  est  prevu  pour  recevoir  la  pointe  effi- 
lee  (33')  lorsque  le  crochet  (33)  est  retracte  a  tra- 
vers  la  fente  (23)  depuis  une  extremite  (39)  de  45 
celle-ci  jusqu'a  I'autre  extremite  (37)  de  celle-ci  par 
la  force  d'application  du  ressort  de  la  partie  d'extre- 
mite  de  diametre  agrandi  (24")  du  ressort  (22"). 
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