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Description 

This  invention  relates  to  catheters  and,  particu- 
larly,  to  catheters  of  the  type  used  in  percutaneous 
transluminal  coronary  angioplasty. 

BACKGROUND  OF  THE  INVENTION 

Percutaneous  transluminal  coronary  angioplas- 
ty  (PTCA)  is  a  procedure  by  which  a  balloon  cath- 
eter  is  inserted  into  and  manipulated  within  a  pa- 
tient's  coronary  arteries  to  unblock  an  obstruction 
(a  stenosis)  in  the  artery.  Typically,  the  catheter  is 
about  150  cm  long  and  is  inserted  percutaneously 
into  the  patient's  femoral  artery  in  the  region  of  the 
groin.  The  catheter  then  is  advanced  upwardly 
through  the  patient's  arteries  to  the  heart  where, 
with  the  aid  of  a  guidewire,  the  catheter  is  guided 
into  the  coronary  artery  where  it  can  be  controlled 
to  perform  the  angioplasty  procedure. 

In  one  type  of  PTCA  catheter,  the  catheter  has 
two  lumens.  One  lumen,  for  inflation  and  deflation 
of  the  balloon,  extends  from  a  fitting  at  the  proximal 
end  of  the  catheter  and  opens  distally  into  the 
interior  of  the  balloon.  The  balloon  is  inflated  with  a 
liquid  and  is  deflated  by  aspirating  the  liquid  from 
the  balloon  through  the  inflation/deflation  lumen. 
The  second  lumen  extends  from  another  fitting  at 
the  proximal  end  of  the  catheter  through  the  cath- 
eter  and  is  open  at  the  distal  tip  of  the  catheter 
shaft.  The  second  lumen  is  adapted  to  receive  a 
guidewire,  such  as  the  steerable  small  diameter 
type  of  guidewire  disclosed  in  U.S.  Patent 
4,545,390. 

U.S.  4,638,805  discloses  a  coaxial  balloon  di- 
latation  catheter  comprising:  an  elongate  catheter 
shaft  having  a  proximal  end  and  a  distal  end,  the 
shaft  being  formed  from  an  inner  tube  and  a  sur- 
rounding  outer  tube,  the  inner  tube  extending  dis- 
tally  of  the  distal  end  of  the  outer  tube;  the  inner 
and  outer  tubes  defining  an  annular  inflation  lumen 
therebetween,  the  inner  tube  defining  a  guidewire 
lumen  therethrough;  a  dilatation  balloon  having  a 
proximal  end  and  a  distal  end,  the  proximal  end  of 
the  balloon  being  attached  to  the  distal  region  of 
the  outer  tube,  the  balloon  being  attached  at  its 
distal  end  to  the  distal  region  of  the  inner  tube; 
means  for  communicating  the  annular  inflation 
lumen  with  the  interior  of  the  balloon  to  facilitate 
inflation  and  deflation  of  the  balloon;  and  means  at 
the  proximal  end  of  the  catheter  for  communicating 
with  the  guidewire  and  inflation  lumens. 

In  a  typical  procedure,  the  guidewire  is  prelimi- 
narily  loaded  into  the  catheter  and  the  assembly  is 
inserted  into  a  previously  percutaneously  placed 
guide  catheter  that  extends  to  the  region  of  the 
patient's  heart  and  terminates  at  the  entrance  to 
the  coronary  arteries.  The  assembly  of  the  balloon 

angioplasty  catheter  and  the  steerable  guidewire  is 
advance  through  the  guide  catheter  to  the  entrance 
to  the  coronary  arteries.  The  guidewire  then  is 
projected  into  the  coronary  arteries  and  is  steered 

5  by  manipulation  from  its  proximal  end,  while  being 
observed  under  a  fluoroscope,  until  the  guidewire 
passes  through  the  stenosis  in  the  artery.  Once  the 
guidewire  is  in  place,  the  balloon  dilatation  catheter 
is  advanced  over  the  guidewire,  being  thus  guided 

io  directly  to  the  stenosis  so  as  to  place  the  balloon 
within  stenosis.  Once  so  placed,  the  balloon  is 
inflated  under  substantial  pressure  to  dilate  the 
stenosis. 

The  anatomy  of  coronary  arteries  varies  widely 
75  from  patient  to  patient.  Often  a  patient's  coronary 

arteries  are  irregularly  shaped  and  highly  tortuous. 
The  tortuous  configuration  of  the  arteries  may 
present  difficulties  to  the  physician  in  properly 
placing  the  guidewire  and  then  advancing  the  cath- 

20  eter  over  the  guidewire.  A  highly  tortuous  coronary 
anatomy  typically  will  present  considerable  resis- 
tance  to  advancement  of  the  catheter  over  the 
guidewire.  With  some  types  of  catheter  construc- 
tion,  the  increased  resistance  may  cause  a  ten- 

25  dency  for  portions  of  the  catheter  to  collapse  or 
buckle  axially.  For  example,  in  a  catheter  having  a 
shaft  formed  from  inner  and  outer  coaxial  tubes 
and  a  balloon  mounted  to  the  distal  ends  of  the 
tubes,  there  maybe  a  tendency  for  the  tubes  to 

30  telescope  when  presented  to  an  increased  resis- 
tance.  The  telescoping  of  the  tubes  will  tend  to 
draw  the  ends  of  the  balloon  together  slightly  but 
sufficiently  to  permit  the  balloon  to  become 
bunched  up  as  it  is  forced  through  the  stenosis. 

35  The  bunching  up  of  the  balloon  makes  it  more 
difficult  for  the  balloon  to  cross  the  stenosis.  It  is 
among  the  principal  objects  of  the  invention  to 
provide  an  improved  construction  for  a  PTCA  cath- 
eter,  particularly  a  coaxial  catheter,  which  reduces 

40  the  tendency  for  the  catheter  to  telescope  and 
buckle  and  for  the  balloon  to  become  bunched  up 
under  such  axial  loads. 

The  present  invention  overcomes  the  problems 
of  the  prior  art  by  providing  a  catheter  in  which  the 

45  shaft  comprises  only  an  inner  and  outer  tube  with 
the  inflation  and  guidewire  lumens  being  the  only 
lumens  in  said  shaft  and  means  for  resisting  axial 
telescoping  of  the  inner  tube  with  respect  to  the 
outer  tube. 

50  In  a  preferred  embodiment  of  the  invention,  the 
catheter  is  of  coaxial  type  with  the  elongate  cath- 
eter  shaft  being  formed  from  an  inner  tube  and  a 
coaxial  outer  tube.  The  inner  tube  extends  from  the 
proximal  end  fully  to  the  distal  end  of  the  catheter 

55  and  terminates  in  an  open  distal  outlet.  The  lumen 
extending  through  the  inner  tube  serves  as  a 
guidewire  lumen.  The  outer  tube  extends  from  the 
proximal  end  of  the  catheter  and  terminates  short 
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of  the  distal  end  of  the  inner  tube.  The  dilatation 
balloon  is  mounted  on  the  distal  end  of  the  catheter 
with  its  proximal  end  adhesively  attached  to  the 
distal  end  of  the  outer  tube  and  the  distal  end  of 
the  balloon  being  adhesively  attached  to  the  distal 
end  of  the  inner  tube.  The  annular  lumen  defined 
between  the  inner  tube  and  the  outer  tube  commu- 
nicates  with  the  interior  of  the  balloon  and  serves 
as  the  inflation/deflation  lumen. 

The  present  invention  is  intended  to  resist  the 
tendency  for  the  inner  tube  of  the  catheter  shaft  to 
telescopically  buckle  or  collapse  within  the  outer 
tube  when  being  pushed  from  its  proximal  end  as 
the  distal  end  of  the  catheter  meets  resistance  in 
the  coronary  arteries.  Such  resistance  typically  is 
met  when  crossing  a  stenosis  during  the  negotia- 
tion  of  tightly  curved  coronary  arteries.  By  prevent- 
ing  such  telescoping,  the  present  invention  is  in- 
tended  to  resist  a  tendency  for  the  thin  walled 
balloon  to  become  bunched  as  it  is  pushed  through 
the  stenosis.  In  accordance  with  the  invention,  the 
column  strength  of  the  catheter  is  improved,  tele- 
scoping  of  the  inner  and  outer  tubes  and  bunching 
of  the  balloon  is  avoided  in  that  the  distal  end  of 
the  outer  tube  is  securely  anchored  to  the  inner 
tube  at  a  location  within  the  balloon,  preferably 
adjacent  the  proximal  end.  By  preventing  telescop- 
ing  of  the  inner  and  outer  tubes,  the  axial  distance 
between  the  ends  of  the  balloon  does  not  contract 
and  bunching  of  the  balloon  is  avoided.  Openings 
are  formed  in  the  distal  end  of  the  outer  tube, 
adjacent  the  point  of  attachment  to  the  inner  tube, 
to  communicate  the  inflation/deflation  lumen  with 
the  interior  of  the  balloon.  By  anchoring  the  distal 
end  of  the  outer  tube  to  the  inner  tube  and  thereby 
increasing  the  column  strength  of  the  catheter,  it 
has  been  found  that  relative  axial  motion  and  tele- 
scopic  buckling  of  the  inner  tube  within  the  outer 
tube  is  avoided  when  the  distal  end  of  the  catheter 
meets  substantial  resistance  to  advancement,  as 
when  crossing  a  difficult  stenosis  or  negotiating 
tightly  curved  coronary  arteries. 

It  is  among  the  objects  of  the  invention  to 
provide  an  improved  PTCA  catheter  construction. 

Another  object  of  the  invention  is  to  provide  a 
PTCA  catheter  having  a  coaxial  construction  in 
which  there  is  a  reduced  tendency  for  the  balloon 
to  become  bunched  as  it  is  advanced  through  a 
resisting  stenosis. 

Another  object  of  the  invention  is  to  provide  a 
PTCA  catheter  having  a  coaxial  construction  in 
which  there  is  a  reduced  tendency  of  the  inner 
tube  of  the  catheter  shaft  to  buckle  or  telescope 
within  the  outer  tube  when  the  catheter  is  advanced 
through  a  resisting  coronary  anatomy. 

A  further  object  of  the  invention  is  to  provide  a 
coaxial  PTCA  catheter  in  which  the  outer  tube  of 
the  catheter  shaft  is  attached,  at  its  distal  end,  to 

the  inner  tube  of  the  catheter  shaft. 

DESCRIPTION  OF  THE  DRAWINGS 

5  The  foregoing  and  other  objects  and  advan- 
tages  of  the  invention  will  be  appreciated  more 
fully  from  the  following  further  description  thereof, 
with  reference  to  the  accompanying  drawings 
wherein: 

io  FIG.  1  is  an  illustration  of  a  PTCA  catheter  of  the 
type  with  which  the  invention  may  be  employed; 
and 
FIG.  2  is  an  enlarged  cross-sectional  illustration 
of  the  region  of  the  catheter  adjacent  the  proxi- 

15  mal  end  of  the  balloon  and  illustrating  the  an- 
choring  of  the  distal  end  of  the  outer  tube  of  the 
catheter  shaft  to  the  inner  tube  of  the  catheter 
shaft. 

20  DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENT 

As  shown  in  FIG.  1,  the  catheter  includes  a 
shaft,  indicated  generally  at  10.  The  catheter  has  a 

25  proximal  end  12  and  a  distal  end  14.  A  dilatation 
balloon  16  is  mounted  to  the  distal  end  of  the  shaft 
10.  In  the  illustrative  embodiment  of  the  invention, 
the  catheter  shaft  10  is  formed  from  a  pair  of 
coaxial  tubes,  illustrated  partly  in  enlarged  detail  in 

30  FIG.  2.  The  coaxial  tubes  include  an  inner  tube  18 
and  an  outer  tube  20.  The  tubes  18,  20  may  be 
formed  from  polyethylene,  with  the  inner  tube  be- 
ing  formed,  for  example,  from  high  density  polyeth- 
ylene  and  the  outer  tube  being  formed  from  linear 

35  low  density  polyethylene.  By  way  of  example,  the 
catheter  may  be  of  the  order  of  150  cm  long.  The 
inner  tube  may  have  an  outer  diameter  of  about 
0.68  mm  (0.027")  and  an  inner  diameter  of  0.48 
mm  (0.019")  the  wall  thickness  being  of  the  order 

40  of  0.076  mm  (0.003").  The  outer  tube  20  may  have 
an  outer  diameter  of  the  order  of  1.14  mm  (0.045") 
and  an  inner  diameter  of  the  order  of  0.88  mm 
(0.035")  with  a  wall  thickness  of  the  order  of  0.13 
mm  (0.005").  The  inner  tube  18  defines  an  inner 

45  lumen  22  adapted  to  receive  a  guidewire,  indicated 
generally  in  FIG.  1  at  15  with  the  proximal  and 
distal  ends  of  the  guidewire  15  protruding  from  the 
proximal  and  distal  ends  of  the  catheter.  The  inner 
tube  18  extends  fully  to  the  distal  tip  of  the  cath- 

50  eter.  An  annular  inflation  lumen  24  is  defined  be- 
tween  the  inner  tube  18  and  the  outer  tube  20. 

The  proximal  end  of  the  catheter  is  provided 
with  a  Y-fitting  26  which  may  be  molded  from  an 
appropriate  plastic  and  to  which  is  connected  a  pair 

55  of  flexible  proximal  tubes  28,  30.  The  Y-fitting  26  is 
formed  so  that  the  proximal  tube  28  is  in  commu- 
nication  with  the  guidewire  lumen  22  in  the  inner 
tube  18  and  the  proximal  tube  30  is  in  communica- 
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tion  with  the  annular  inflation  lumen  24.  Each  of  the 
proximal  tubes  28,  30  is  provided  with  a  fitting  32 
at  its  proximal  end  by  which  appropriate  fluid  de- 
vices  such  as  syringes,  inflation  devices  or  the  like 
may  be  connected. 

The  guidewire  lumen  22  extends  from  the 
proximal  end  of  the  catheter  fully  to  the  distal  tip  of 
the  catheter  and  terminates  in  an  outlet  opening  34. 
Thus,  the  guidewire  15,  which  is  longer  than  the 
catheter  may  be  passed  through  the  guidewire 
lumen  22  and  may  exit  from  the  outlet  tip  34,  with 
the  proximal  end  of  the  guidewire  15  protruding 
proximally  from  the  proximal  tube  28.  The 
guidewire  may  be  manipulated  from  its  proximal 
end  and  may  be  steered  through  the  coronary 
anatomy  to  the  branch  of  the  coronary  arteries 
where  the  stenosis  is  located. 
The  outer  tube  20  extends  from  the  Y-fitting  26  to  a 
location  short  of  the  inner  tube  18  and  terminates 
within  the  balloon  16.  In  accordance  with  the  inven- 
tion,  and  as  described  further  below,  the  distal  end 
36  of  the  outer  tube  20  is  securely  anchored  to  the 
inner  tube  18  at  a  location  within  the  balloon.  A 
ring-like  spacer  38  which  also  may  be  formed  from 
polyethylene  may  be  interposed  in  the  annular 
region  between  the  inner  and  outer  tubes  18,  20. 
The  distal  end  36  of  the  outer  tube  20  and  spacer 
38  may  be  secured  to  each  other  and  to  the  inner 
tube  18  by  an  appropriate  adhesive  or  by  heat 
bonding  the  spacer  38  and  inner  and  outer  tubes 
together.  A  pair  of  circumferentially  spaced  (e.g., 
180°)  apertures  40  are  formed  in  the  outer  tube 
within  the  balloon  to  communicate  the  inflation 
lumen  24  with  the  interior  of  the  balloon  so  as  to 
permit  inflation  and  deflation  of  the  balloon  with  an 
appropriate  liquid  as  will  be  familiar  to  those  skilled 
in  the  art. 

The  distal  end  of  the  outer  tube  20  may  be 
formed  to  define  a  reduced  diameter  portion  42  to 
which  the  proximal  neck  44  of  the  balloon  16  may 
be  adhesively  attached.  The  distal  end  of  the  bal- 
loon  is  provided  with  a  cylindrical  distal  neck  46 
which  is  adhesively  attached  to  the  distal  region  of 
the  inner  tube  18.  The  balloon  typically  includes 
proximal  and  distal  cone  sections  48,  50  and  a 
central  cylindrical  section  52,  as  will  be  appreciated 
by  those  skilled  in  the  art.  The  balloon  may  be 
formed  from  a  suitable  material  such  as  polyethyl- 
ene  terephthalate.  It  may  be  made  in  a  manner 
described  in  U.S.  Patent  4,490,421  (Levy).  The 
balloon  may  be  adhesively  attached  to  the  inner 
and  outer  tubes  by  suitable  adhesive  such  as  an 
ultraviolet  cured  urethane  adhesive. 

The  catheter  may  be  provided  with  a  small 
band  54  of  highly  radiopaque  material  such  as 
gold,  about  the  inner  tube  18  within  the  region  of 
the  balloon  in  order  to  render  the  balloon  region  of 
the  catheter  visible  under  fluoroscopy.  By  way  of 

example,  the  marker  band  54  may  be  approxi- 
mately  1  mm  long  and  may  have  a  wall  thickness 
of  the  order  of  0.05  mm  (0.002").  It  may  be  re- 
tained  in  place  on  the  inner  tube  18  by  a  heat 

5  shrunk  encapsulating  tube  56  of  an  appropriate 
plastic,  such  as  a  linear  low  polyethylene  material. 

From  the  foregoing,  it  will  be  appreciated  that 
after  the  guidewire  has  been  desirably  placed  in 
the  patient's  coronary  anatomy,  the  physician  will 

io  then  advance  the  catheter  over  and  axially  along 
the  guidewire.  Should  the  coronary  anatomy 
present  resistance,  as  by  presenting  a  narrow  dif- 
ficult  stenosis  and/or  tortuous  path,  the  increased 
column  strength  resulting  from  anchoring  the  distal 

is  end  of  the  outer  tube  20  to  the  inner  tube  18  will 
increase  the  pushability  of  the  catheter.  The  axial 
force  applied  to  both  the  inner  and  outer  tubes  is 
available  to  push  the  catheter  through  the  tortuous 
anatomy  and/or  the  balloon  through  the  difficult 

20  stenosis.  With  the  foregoing  arrangement,  the  ten- 
dency  of  the  inner  tube  to  telescopically  buckle  or 
collapse  is  avoided.  As  a  consequence,  the  axial 
distance  between  the  ends  of  the  balloon  is  main- 
tained  and  the  balloon  will  not  bunch  up  as  it  is 

25  pushed  through  a  tight  stenosis. 
The  invention  thus  provides  an  improved  co- 

axial  catheter  construction  for  a  PTCA  catheter  by 
which  the  column  strength  and  resistance  to  tele- 
scopic  buckling  of  the  catheter,  and  particularly,  of 

30  the  inner  tube  and  balloon  of  a  coaxial  catheter,  is 
improved.  The  resulting  catheter  has  increased 
pushability.  Bunching  up  of  the  balloon  is  avoided. 
It  should  be  understood,  however,  that  the  fore- 
going  invention  is  intended  merely  to  be  illustrative 

35  thereof  and  that  other  embodiments  and  modifica- 
tions  may  be  apparent  to  those  skilled  in  the  art 
without  departing  from  its  scope. 

Claims 
40 

1.  A  coaxial  balloon  dilatation  catheter  comprising 
an  elongate  catheter  shaft  (10)  with  a  proximal 
end  and  a  distal  end,  the  shaft  being  formed 
from  an  inner  tube  (18)  and  a  surrounding 

45  outer  tube  (20),  the  inner  tube  extending  dis- 
tally  of  the  distal  end  of  the  outer  tube;  the 
inner  and  outer  tubes  (18,  20)  defining  an 
annular  inflation  lumen  (24)  therebetween,  the 
inner  tube  defining  a  guidewire  lumen  (22) 

50  therethrough;  a  dilatation  ballon  (16)  having  a 
proximal  end  and  a  distal  end,  the  proximal 
end  of  the  balloon  being  attached  to  the  distal 
region  of  the  outer  tube  (20),  the  balloon  being 
attached  at  its  distal  end  to  the  distal  region  of 

55  the  inner  tube  (18);  means  (40)  for  commu- 
nicating  the  annular  inflation  lumen  (24)  with 
the  interior  of  the  balloon  to  facilitate  inflation 
and  deflation  of  the  balloon  (16);  and  means  at 

4 
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the  proximal  end  of  the  catheter  for  commu- 
nicating  with  the  guidewire  and  inflation 
lumens,  the  catheter  being  characterized  by 
means  (36,  38)  for  resisting  axial  telescoping 
of  the  inner  tube  (18)  with  respect  to  the  outer  5 
tube  (20),  said  shaft  (10)  comprising  only  said 
inner  and  outer  tubes  (18,  20);  and  the  inflation 
lumen  (24)  and  guidewire  lumen  (22)  compris- 
ing  the  only  lumens  in  said  shaft. 

10 
2.  A  coaxial  balloon  dilatation  catheter  as  claimed 

in  claim  1  characterised  in  that  the  means  (36, 
38)  for  resisting  said  telescoping  between  the 
inner  and  outer  tubes  comprises  the  inner  tube 
(18)  which  is  attached  to  the  outer  tube  (20)  at  is 
a  location  (38)  distally  of  the  proximal  end  of 
the  catheter  shaft  (10). 

3.  A  coaxial  balloon  dilatation  catheter  as  claimed 
in  claim  2  characterised  in  that  the  outer  tube  20 
(20)  is  attached  to  the  inner  tube  (18)  at  the 
region  of  the  balloon  (16). 

4.  A  coaxial  balloon  dilatation  catheter  as  claimed 
in  claim  3  characterised  in  that  the  distal  end  25 
(36)  of  the  outer  tube  (20)  is  attached  to  the 
inner  tube  (18)  at  a  location  within  the  balloon 
(16). 

5.  A  catheter  as  claimed  in  any  preceding  claim  30 
characterised  in  that  the  means  communicating 
the  inflation  lumen  (24)  with  the  interior  of  the 
balloon  (16)  comprises  aperture  means  asso- 
ciated  with  the  outer  tube  (20)  for  communicat- 
ing  the  inflation  lumen  (24)  with  the  interior  of  35 
the  balloon  (16). 

6.  A  catheter  as  claimed  in  claim  5  characterised 
in  that  the  aperture  means  comprises  aper- 
tures  (40)  formed  in  the  portion  of  the  outer 
tube  (20)  that  is  disposed  within  the  balloon. 

7.  A  catheter  as  claimed  in  claim  5  or  claim  6 
characterised  by  an  annular  spacer  (38)  inter- 
posed  between  the  inner  and  outer  tubes  (18, 
20)  at  the  end  of  the  inflation  lumen  (24),  the 
annular  spacer  (38)  being  attached  to  each  of 
the  inner  and  outer  tubes  (18,  20)  to  define  the 
point  of  connection  therebetween. 

distalen  Ende  des  auBeren  Rohres  erstreckt; 
mit  zwischen  dem  inneren  und  auBeren  Rohr 
(18,  20)  definiertem  ringformigen  Aufblashohl- 
raum  (24)  und  einem  in  dem  inneren  Rohr 

5  definierten  Fuhrungsdrahthohlraum  (22);  mit  ei- 
nen  Dilatationsballon  (16)  mit  einem  proxima- 
len  Ende  und  einem  distalen  Ende,  welches 
proximale  Ende  des  Ballons  an  dem  distalen 
Bereich  des  auBeren  Rohres  (20)  befestigt  ist, 

io  wobei  der  Ballon  an  seinem  distalen  Ende  an 
dem  distalen  Bereich  des  inneren  Rohres  (18) 
befestigt  ist;  mit  Mitteln  (40)  zur  Verbindung 
des  ringformigen  Aufblashohlraumes  (24)  mit 
dem  Inneren  des  Ballons  zur  Erleichterung  des 

is  Aufblasens  und  Entleerens  des  Ballons  (16); 
und  mit  Mitteln  am  proximalen  Ende  des  Ka- 
theters  zur  Verbindung  mit  dem  Fuhrungs- 
draht-  und  Aufblashohlraum,  welcher  Katheter 
gekennzeichnet  ist  durch  Mittel  (36,  38),  die 

20  einem  axialen  Zusammenschieben  des  inneren 
Rohres  (18)  in  bezug  auf  das  auBere  Rohr  (20) 
Widerstand  bieten,  wobei  der  Schaft  (10)  nur 
das  innere  und  das  auBere  Rohr  (18,  20)  urn- 
faBt  und  dadurch,  daB  der  Aufblashohlraum 

25  (24)  und  der  Fuhrungsdrahthohlraum  (22)  die 
einzigen  Hohlraume  in  dem  Schaft  darstellen. 

2.  Koaxialer  Ballondilatationskatheter  nach  An- 
spruch  1,  dadurch  gekennzeichnet,  daB  die 

30  Mittel  (36,  38),  die  einem  axialen  Zusammen- 
schieben  zwischen  dem  inneren  und  auBeren 
Rohr  Widerstand  bieten,  das  innere  Rohr  (18) 
umfassen,  das  an  dem  auBeren  Rohr  (20)  an 
einer  Stelle  (38)  distal  zu  dem  proximalen 

35  Ende  des  Katheterschaftes  (1  0)  befestigt  ist. 

3.  Koaxialer  Ballondilatationskatheter  nach  An- 
spruch  2,  dadurch  gekennzeichnet,  daB  das 
auBere  Rohr  (20)  an  dem  inneren  Rohr  (18)  im 

40  Bereich  des  Ballons  (16)  befestigt  ist. 

4.  Koaxialer  Ballondilatationskatheter  nach  An- 
spruch  3,  dadurch  gekennzeichnet,  daB  das 
distale  Ende  (36)  des  auBeren  Rohres  (20)  an 

45  dem  inneren  Rohr  (18)  an  einer  Stelle  inner- 
halb  des  Ballons  (16)  befestigt  ist. 

5.  Katheter  nach  einem  der  Vorangehenden  An- 
spruche,  dadurch  gekennzeichnet,  daB  das 

50  Mittel,  das  den  Aufblashohlraum  (24)  mit  dem 
Inneren  des  Ballons  (16)  verbindet,  eine  Off- 
nungsanordnung  umfaBt,  die  dem  auBeren 
Rohr  (20)  zugeordnet  sind,  urn  den  Aufblas- 
hohlraum  (24)  mit  dem  Inneren  des  Ballons 

55  (16)  zu  verbinden. 

6.  Katheter  nach  Anspruch  5,  dadurch  gekenn- 
zeichnet,  daB  die  Offnungsanordnung  Offnun- 

Patentanspruche 

1.  Koaxialer  Ballondilatationskatheter  mit  einem 
langlichen  Katheterschaft  (10)  mit  einem  proxi- 
malen  Ende  und  einem  distalen  Ende,  welcher  55 
Schaft  aus  einem  inneren  Rohr  (18)  und  einem 
umgebenden  auBeren  Rohr  (20)  gebildet  ist, 
wobei  sich  das  innere  Rohr  distal  von  dem 

5 
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gen  (40)  umfaBt,  die  in  dem  Teil  des  auBeren 
Rohres  (20)  ausgebildet  sind,  der  innerhalb 
des  Ballons  angeordnet  ist. 

7.  Katheter  nach  Anspruch  5  oder  Anspruch  6, 
gekennzeichnet  durch  einen  ringformigen  Ab- 
standshalter  (38),  der  zwischen  dem  inneren 
und  auBeren  Rohr  (18,  20)  am  Ende  des  Auf- 
blashohlraumes  (24)  eingesetzt  ist,  wobei  der 
ringformige  Abstandshalter  (38)  sowohl  an 
dem  inneren  als  auch  an  dem  auBeren  Rohr 
(18,  20)  zur  Definition  des  Verbindungspunktes 
zwischen  diesen  befestigt  ist. 

Revendicatlons 

1.  Catheter  coaxial  a  dilatation  de  ballon  compre- 
nant  un  arbre  de  catheter  allonge  (10)  ayant 
une  extremite  proximale  et  une  extremite  dista- 
le,  I'arbre  etant  constitue  d'un  tube  interieur 
(18)  entoure  d'un  tube  exterieur  (20),  le  tube 
interieur  se  prolongeant  distalement  au-dela  de 
I'extremite  distale  du  tube  exterieur  ;  les  tubes 
interieur  et  exterieur  (18,  20)  definissant  entre 
eux  une  lumiere  annulaire  de  gonflage  (24),  le 
tube  interieur  definissant  une  lumiere  pour  fil 
de  guidage  (22)  qui  le  traverse  sur  toute  sa 
longueur  ;  un  ballon  dilatable  (16)  ayant  une 
extremite  proximale  et  une  extremite  distale, 
I'extremite  proximale  du  ballon  etant  fixee  a  la 
region  distale  du  tube  exterieur  (20),  le  ballon 
etant  fixe  a  son  extremite  distale  a  la  region 
distale  du  tube  interieur  (18)  ;  des  moyens  (40) 
faisant  communiquer  la  lumiere  annulaire  de 
gonflage  (24)  avec  I'interieur  du  ballon  pour 
faciliter  le  gonflage  et  le  degonflage  du  ballon 
(16)  ;  et  des  moyens  situes  a  I'extremite  proxi- 
male  du  catheter  pour  communiquer  avec  les 
lumieres  pour  fil  de  guidage  et  de  gonflage,  le 
catheter  etant  caracterise  par  des  moyens  (36, 
38)  pour  resister  au  telescopage  axial  du  tube 
interieur  (18)  par  rapport  au  tube  exterieur 
(20),  ledit  arbre  (10)  ne  comprenant  que  lesdits 
tubes  interieur  et  exterieur  (18,  20)  et  la  lumie- 
re  de  gonflage  (24)  et  la  lumiere  pour  fil  de 
guidage  (22)  etant  les  seules  lumieres  dans 
ledit  arbre. 

3.  Catheter  coaxial  a  dilatation  de  ballon  selon  la 
revendication  2,  caracterise  en  ce  que  le  tube 
exterieur  (20)  est  fixe  au  tube  interieur  (18) 
dans  la  region  du  ballon  (16). 

5 
4.  Catheter  coaxial  a  dilatation  de  ballon  selon  la 

revendication  3,  caracterise  en  ce  que  I'extre- 
mite  distale  (36)  du  tube  exterieur  (20)  est 
fixee  au  tube  interieur  (20)  en  un  emplacement 

w  situe  a  I'interieur  du  ballon  (16). 

5.  Catheter  coaxial  a  dilatation  de  ballon  selon 
I'une  quelconque  des  revendications  preceden- 
tes,  caracterise  en  ce  que  les  moyens  faisant 

is  communiquer  la  lumiere  de  gonflage  (24)  avec 
I'interieur  du  ballon  (16)  consistent  en  un  sys- 
teme  d'orifices  associes  au  tube  exterieur  (20) 
et  faisant  communiquer  la  lumiere  de  gonflage 
(24)  avec  I'interieur  du  ballon  (16). 

20 
6.  Catheter  selon  la  revendication  5,  caracterise 

en  ce  que  le  systeme  d'orifices  consiste  en 
des  orifices  (40)  pratiques  dans  la  portion  du 
tube  exterieur  (20)  situee  a  I'interieur  du  bal- 

25  Ion. 

7.  Catheter  selon  la  revendication  5  ou  la  revendi- 
cation  6,  caracterise  par  une  cale  d'espace- 
ment  annulaire  (38)  interposee  entre  les  tubes 

30  interieur  et  exterieur  (18,  20)  a  I'extremite  de  la 
lumiere  de  gonflage  (24),  la  cale  annulaire  (38) 
etant  fixee  a  chacun  des  tubes  interieur  et 
exterieur  (18,  20)  pour  definir  le  point  de 
connexion  entre  eux. 

2.  Catheter  coaxial  a  dilatation  de  ballon  selon  la 
revendication  1,  caracterise  en  ce  que  les  50 
moyens  (36,  38)  pour  resister  audit  telescopa- 
ge  entre  les  tubes  interieur  et  exterieur  consis- 
tent  en  ce  que  le  tube  interieur  (18)  est  fixe  au 
tube  exterieur  (20)  en  un  emplacement  (38) 
situe  distalement  par  rapport  a  I'extremite  55 
proximale  de  I'arbre  du  catheter  (10). 
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