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©  A  percutaneously  insertable,  needle-sized  ret- 
ractor  and  system  for  grasping  and  retracting 
tissue  in  a  cavity  of  a  patient.  The  system  com- 
prises  a  needle-sized  trocar  sheath  (101)  having 
an  outside  diameter  in  a  range  from  10  to  22 
gauge,  a  pointed  distal  end  stylet  (103)  insert- 
able  into  the  trocar  sheath,  and  a  tissue- 
grasping  retractor  (102)  also  insertable  through 
the  trocar  sheath.  The  stylet  is  inserted  through 
the  trocar  sheath  with  the  pointed  distal  end 
extending  therefrom.  The  trocar  sheath  and 
stylet  are  then  inserted  through  a  patient's  skin 
and  subtending  tissue  and  organs  into  a  desired 
cavity.  When  the  trocar  sheath  is  inserted,  the 
stylet  is  removed  and  the  tissue  grasping  retrac- 
tor  inserted  through  the  sheath  and  into  the 
cavity.  A  retaining  cap  (110)  at  the  proximal  end 
of  the  sheath  fixedly  positions  the  retractor  with 
respect  to  the  trocar  sheath  while  a  retention 
flange  (126)  positioned  around  the  outside  sur- 
face  of  the  sheath  fixedly  positions  the  sheath 
with  respect  to  the  patient.  Thus,  the  tissue 
grasping  retractor  and  system  grasps  and  ret- 
racts  tissue  during  a  minimally  invasive  pro- 
cedure  with  minimal  trauma  to  the  patient. 
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This  invention  relates  to  surgical  instruments. 
Minimally  invasive  endoscopic  surgery  is  per- 

formed  using  two  or  more  trocar  sheaths  for  gaining 
access  to  a  cavity  of  a  patient.  These  trocar  sheaths 
provide  access  to  the  surgical  site  for  various  medical 
instruments  such  as  forceps,  scissors,  and  scopes. 
The  advantages  of  endoscopic  surgery  over  tradition- 
al,  open  surgery  include  decreased  trauma  forthe  pa- 
tient,  smaller  wounds  and  less  scarring,  faster  healing 
and  recovery  time,  and  decreased  risk  of  infection. 

A  problem  presented  by  endoscopic  surgical  pro- 
cedures  is  that  a  surgeon  has  no  direct  visualization 
of  the  surgical  site.  Instead,  visualization  of  the  sur- 
gical  site  is  by  a  video  camera  and  monitor.  The  sur- 
geon  uses  medical  devices  inserted  through  access 
sheaths  to  manipulate  tissue  adjacent  the  surgical 
site  for  lifting  tissue  out  of  the  line  of  sight.  A  solution 
to  this  problem  is  the  use  of  an  additional  access 
sheath  for  inserting  forceps  or  a  grasper  to  the  surgi- 
cal  site  for  retracting  tissue.  A  limitation  of  using  these 
sheaths,  however,  is  thatthe  trocar  sheaths  normally 
range  in  size  from  3  to  10mm  and  leave  deep,  cylin- 
drical  wounds  where  a  significant  bulk  of  tissue  is  re- 
moved.  As  a  result,  surgeons  tend  to  use  as  few  ac- 
cess  sheaths  as  possible. 

In  endoscopic  surgical  procedures,  the  surgeon 
does  not  directly  manipulate  tissue  as  in  traditional, 
open  surgery.  To  perform  the  task  of  moving  tissue 
aside  and  away  from  the  surgical  site,  the  surgeon  or 
surgical  assistants  must  insert  forceps  or  a  grasper 
through  an  access  sheath,  grasp  the  desired  tissue, 
move  the  tissue  aside,  and  then  manually  maintain 
the  position  of  the  grasper  and  tissue  for  the  duration 
of  a  surgical  procedure.  A  problem  with  manually  sta- 
bilizing  medical  devices  such  as  a  grasper  is  that  the 
surgeon  or  surgical  assistants  lack  control  over  the 
grasper  and  tissue  due  to  muscle  fatigue  or  inadver- 
tent  movement  over  the  duration  of  the  procedure. 
Another  problem  with  the  use  of  these  known  medical 
devices  for  repositioning  tissue  is  that  one  or  both 
hands  of  each  surgeon  or  surgical  assistant  are  occu- 
pied.  When  the  surgeon  or  surgical  assistant  must  re- 
lease  a  device  prematurely  to  perform  a  more  urgent 
task,  as  often  happens  during  surgery,  the  tissue  re- 
turns  to  its  original  position.  As  a  result,  the  surgeon's 
line  of  sight  or  access  to  the  surgical  site  is  obstruct- 
ed,  and  operative  time  is  extended. 

According  to  the  present  invention  there  is  pro- 
vided  apparatus  as  defined  in  claim  1. 

The  foregoing  problems  are  solved  and  a  techni- 
cal  advance  is  achieved  in  an  illustrative  tissue  retrac- 
tor  that  is  percutaneously  inserted  into  a  cavity  of  a 
patient  through  a  needle-sized  trocar  sheath.  The  re- 
tractor  comprises  an  elongated  member  and  a  tissue 
grasper  positioned  about  the  distal  end  of  the  elon- 
gated  member.  The  grasper  has  open  and  closed  pos- 
itions  for  engaging  and  releasing  tissue.  The  grasper 
outer  dimensions  closely  conform  to  the  internal  di- 

mensions  of  the  trocar  sheath.  These  dimensions  and 
shape  can  be  circular  or  polygonal  as  required.  When 
in  the  closed  position  the  elongated  member  is  sized 
for  insertion  through  the  needle-sized  trocar  sheath 

5  having  an  outside  diameter  of  less  than  10  gauge  and 
in  a  range  of  10  to  22  gauge.  The  needle-sized  trocar 
sheath  and  retractor  advantageously  minimize  trau- 
ma  to  the  patient  and  the  bulk  associated  with  com- 
monly  used  trocar  sheaths  ranging  in  size  from  3  to 

10  10  mm.  The  retractor  also  includes  an  easily  operated 
handle  that  is  positioned  about  the  proximal  end  of 
the  elongated  member  for  operating  the  grasper  be- 
tween  the  open  and  closed  positions. 

The  elongated  member  of  the  retractor  includes 
15  an  outer  cannula  and  an  inner  rod  extending  through 

the  passage  of  the  outer  cannula.  The  grasper  in- 
cludes  pivotedly  interconnected  jaws  operable  be- 
tween  the  open  and  closed  positions  with  the  first  jaw 
connected  to  the  distal  end  of  the  outer  cannula  and 

20  the  second  jaw  connected  to  the  distal  end  of  the  in- 
ner  rod.  The  handle  includes  an  enclosure  having  a 
cavity  therein  and  a  piston  slidably  positioned  in  the 
cavity  for  operating  the  grasper  between  the  open 
and  closed  positions.  The  proximal  end  of  the  outer 

25  cannula  is  connected  to  the  enclosure,  whereas  the 
piston  is  connected  to  the  proximal  end  of  the  inner 
rod.  Retaining  tubes  are  positioned  on  the  outer  can- 
nula  to  advantageously  fixedly  position  the  cannula 
with  respect  to  the  enclosure.  The  handle  further  in- 

30  eludes  a  spring  positioned  in  the  cavity  that  engages 
both  the  enclosure  and  the  piston  for  maintaining  the 
grasper  in  one  of  the  open  and  closed  position.  The 
elongated  member  of  t  he  retractor  furt  her  includes  an 
outer  sheath  of,  for  example,  nylon.  The  outer  cannu- 

35  la  and  inner  rod  are  inserted  in  the  passage  of  the  out- 
er  sheath.  The  outer  sheath  is  connected  to  the  han- 
dle  for  easy  percutaneous  insertion  of  the  elongated 
retractor  member  into  the  cavity  of  a  patient. 

The  retractor  system  includes  the  tissue  retractor 
40  and  the  needle-sized  trocar  sheath  through  which  the 

tissue  retractor  is  extended  therethrough.  The  retrac- 
tor  system  furt  her  comprises  a  trocar  stylet  insertable 
through  the  passage  of  the  trocar  sheath  and  stylet 
into  the  cavity  of  the  patient.  The  trocar  stylet  in- 

45  eludes  a  pointed  distal  end  that  extends  from  the  dis- 
tal  end  of  the  sheath  when  the  stylet  is  inserted 
through  the  passage  of  the  sheath.  The  sheath  fur- 
ther  includes  a  retention  cap  positioned  about  the 
proximal  end  of  the  sheath.  The  cap  includes  a  sec- 

50  ond  passage  extending  therethrough  that  communi- 
cates  with  the  passage  of  the  sheath.  The  cap  also 
includes  a  seal  positioned  about  the  passage  of  the 
cap  forf  ixedly  positioning  the  retractor  when  inserted 
through  the  passage  of  the  cap  and  sheath.  This  ad- 

55  vantageously  allows  the  physician  to  percutaneously 
grasp  and  retract  tissue  and  fixedly  position  the  re- 
tractor  and  tissue  in  a  desirable  position  so  as  not  to 
interfere  with  the  line  of  sight  during  a  minimally  in- 
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vasive  endoscopic  procedure.  The  retractor  system 
further  comprises  a  retention  flange  that  is  positioned 
around  the  outside  surface  of  the  sheath  and  is  mov- 
able  and  fixedly  positionable  therealong.  The  reten- 
tion  flange  is  utilized  to  advantageously  fixedly  posi- 
tion  the  sheath  and  retractor  with  respect  to  the  sur- 
face  tissue  of  the  patient. 

Brief  Description  of  the  Drawing 

FIG.,  1  depicts  an  illustrative  percutaneously  in- 
sertable,  needle-sized  tissue  retractor  and  sys- 
tem  of  the  present  invention;  and 
FIG.  2  depicts  an  enlarged,  partially  sectioned, 
side  view  of  the  retractor  of  FIG.  1  . 
Depicted  in  FIG.  1  is  an  illustrative  percutaneous 

retractor  system  100  comprising  needle-sized  trocar 
sheath  101,  tissue  retractor  1  02,  and  trocar  stylet  103 
for  percutaneous  insertion  into  the  cavity  of  a  patient. 
The  trocar  sheath  comprises  a  polytetrafluoroethy- 
lene  radiopaque  material  tube  104  having  passage 
105  extending  longitudinally  therethrough.  Tube  104 
has  an  outside  diameter  in  a  range  of  10  to  22  gauge 
0.07  to  0.34  cms  (.028"  to  .134")  and  preferably  less 
than  16  or  18  gauge,  and  is  approximately  13  cm  in 
length.  It  is  further  preferred  that  tube  104  has  an  8 
French  0.27  cms  (.1  05")  or  less  outside  diameter  and 
a  wall  106  thickness  of  approximately  0.04  cms 
(.016")  or  less.  Fixedly  attached  using,  for  example, 
medical  grade  adhesive  about  proximal  end  107  of 
the  tube  are  well-known  male  and  female  Luer  lock 
connector  adapters  108  and  109.  Also  positioned 
about  the  proximal  end  of  the  tube  is  retention  cap 
110  threadably  engaging  female  connector  adapter 
109.  Passage  111  extends  through  the  retention  cap 
and  connector  adapters  to  communicate  with  pas- 
sage  105  of  the  polytetrafluoroethylene  tube.  Trocar 
stylet  103  is  inserted  through  passages  105  and  111 
of  the  tube  and  retention  cap.  When  the  trocar  stylet 
is  fully  inserted  in  tube  104,  pointed  distal  end  112  of 
the  stylet  extends  distally  from  passage  105  of  the 
tube.  The  trocar  sheath  with  the  pointed  distal  end  of 
the  stylet  extending  therefrom  is  then  percutaneously 
inserted  into  the  cavity  of  a  patient  through  the  skin 
and  subtending  tissue  and  organs.  The  trocar  stylet 
stiffens  the  sheath  for  advancement  through  the  skin 
and  subtending  tissues  and  organs.  A  well-known 
connector  cap  113  is  fixedly  positioned  about  a  prox- 
imal  end  114  of  the  stylet  with,  for  example,  medical 
grade  adhesive  for  positioning  and  manipulating  the 
stylet  with  respect  to  the  trocar  sheath.  The  trocar 
stylet  preferably  comprises  a  stainless  steel  material 
rod  approximately  1  7  cm  in  length  with  an  outer  diam- 
eter  of  approximately  0.173  cms  (.068").  The  distal 
end  of  the  rod  is  ground  to  a  point  for  easy  insertion 
into  the  cavity  of  a  patient. 

When  the  trocar  stylet  and  sheath  are  inserted 
into  the  cavity  of  a  patient,  the  stylet  is  removed  from 

the  passage  of  the  sheath.  Tissue  retractor  102  is 
then  inserted  through  the  passage  of  the  trocar 
sheath  and  into  the  cavity  of  the  patient.  The  retractor 

5  includes  grasper  115  positioned  at  distal  end  116  of 
elongated  member  117.  Tissue  retractor  102  also 
comprises  push-button  handle  118  attached  about 
proximal  end  119  of  elongated  member  117.  Handle 
118  is  grasped  by  the  middle  and  index  fingers  along 

10  with  the  thumb  of  the  physician  to  operate  pivotedly 
interconnected  jaws  120  and  121  of  grasper  115  be- 
tween  open  and  closed  positioned.  Jaws  120  and  121 
have  well-known  alligator  teeth  for  grasping  tissue  or, 
alternatively,  a  well-known  hounds  tooth  configure- 

rs  tion.  Normally,  the  grasper  is  maintained  in  the 
closed  position  with  jaws  120  and  121  engaging  one 
another.  The  jaws  of  the  grasper  are  operated  to  the 
open  position  by  the  physician  pressing  push-button 
piston  122  of  the  handle  which  slidably  moves  in  en- 

20  closure  123  of  the  handle.  Retaining  cap  110  of  the 
trocar  sheath  includes  seal  124  positioned  about  pas- 
sageway  111,  which  is  compressed  to  engage  elon- 
gated  member  117  of  the  retractor.  This  is  accom- 
plished  by  the  physician  turning  retention  cap  110, 

25  compressing  the  seal,  and  fixedly  positioning  the  re- 
tractor  in  passages  105  and  111  of  the  trocar  sheath 
and  retention  cap. 

The  retractor  system  further  comprises  a  well- 
known  retention  flange  125,  such  as  the  Molnar  re- 

30  tention  disk  commercially  available  from  CookUrolog- 
ical,  Incorporated,  Spencer,  Indiana.  The  disk  in- 
cludes  passage  1  26  1  hroug  h  wh  ich  trocar  sheat  h  tube 
104  is  inserted.  The  disk  is  moved  along  the  length 
of  the  tube  to  engage  the  surface  of  the  skin  and  fix- 

35  edly  position  the  trocar  sheath  with  respect  to  the 
cavity.  With  the  retention  cap  fixedly  positioning  the 
grasper,  and  the  retention  flange  fixedly  positioning 
the  trocar  sheath  with  respect  to  the  surface  tissue 
of  the  patient,  the  grasper  can  effectively  grasp,  re- 

40  tract,  and  fixedly  position  tissue  during  a  minimally  in- 
vasive  endoscopic  procedure. 

Depicted  in  FIG.  2  is  an  enlarged,  partially  sec- 
tioned,  side  view  of  tissue  retractor  1  02.  Tissue  retrac- 
tor  102  includes  needle-sized  elongated  member  117 

45  with  tissue  grasper  115  positioned  about  distal  end 
116  and  handle  118  positioned  about  proximal  end 
119  thereof.  Jaws  120  and  121  of  the  grasper  are  de- 
picted  in  this  figure  in  the  open  position  with  alligator 
teeth  127  positioned  on  opposing  faces  of  the  jaws. 

so  Elongated  member  117  comprises  an  outer  cannula 
128,  inner  rod  129,  and  outer  sheath  130.  Outer  can- 
nula  128  comprises  a  30.8  cms  (12.125")  length  of  an 
1  8.5  gauge  regular  wall  tube  with  an  outside  diameter 
of  approximately  0.117  cms  (0.046")  and  passage 

55  1  31  extending  longitudinally  therethrough  with  an  in- 
side  diameter  of  0.076  cms  (.030").  Distal  end  116  of 
the  outer  cannula  is  connected  to  stationary  jaw  121. 
Proximal  end  119  of  the  outer  cannula  is  connected 
to  handle  enclosure  123  through  passage  134  with 
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proximal  and  distal  retaining  tubes  1  32  and  1  33  on  op- 
posite  sides  of  enclosure  wall  135,  as  shown. 

Inner  rod  129  comprises  a  22  gauge  thin-wall 
stainless  steel  tube  with  an  outside  diameter  of  ap- 
proximately  0.071  cms  (.028")  and  an  inside  diameter 
of  approximately  0.036  cms  (.014").  A  mandrel  of 
stainless  steel  wire  is  inserted  through  the  passage 
of  the  thin-wall  tube  and  soldered  about  the  proximal 
and  distal  ends  thereof.  Distal  end  116ofthe  inner  rod 
is  connected  to  movable  jaw  120  via  interconnecting 
link  136  in  a  well-known  manner.  The  proximal  end  of 
the  inner  rod  is  connected  to  push  button  piston  122 
via  passage  137  thereof  and  fixed  thereto  with  a  well- 
known  set  screw  138,  as  shown. 

Handle  118  comprises  machined,  vinyl  material 
enclosure  123  with  cavity  139  formed  therein,  as 
shown.  The  handle  further  comprises  machined,  vinyl 
material  push  button  piston  122  slidably  positioned  in 
cavity  139.  Push  button  piston  122  also  includes  cav- 
ity  140  communicating  with  enclosure  cavity  139. 
Positioned  in  cavity  139  of  the  enclosure  and  cavity 
140  of  the  piston  around  outer  cannula  128  and  inner 
rod  129  is  spring  141  engaging  opposite  facing  walls 
135  and  142  and  providing  expansion  tension  there- 
on.  Spring  141  is  commercially  available  as  model 
number  LC-0380-8  from  Lee  Spring,  Inc.  Des  Plaines, 
Illinois. 

Handle  enclosure  123  also  includes  outer  shoul- 
der  143  extending  distally  therefrom  about  proximal 
end  119  of  elongated  member  119.  Passage  134  ex- 
tends  therethrough  of  which  proximal  and  distal  re- 
taining  tubes  1  32  and  1  33  are  friction  welded  on  outer 
cannula  128  on  opposite  sides  of  enclosure  wall  135, 
as  shown. 

Elongated  member  117  also  includes  outer 
sheath  130  comprising,  for  example,  a  nylon  material 
tube  having  an  outside  dimension  of  0.165  cms 
(.065")  and  an  inside  dimension  of  0.127  cms  (.050"). 
Proximal  end  119  of  the  nylon  material  outer  sheath 
is  glued  to  shoulder  143  of  the  handle  enclosure  next 
to  distal  retaining  tube  133. 

Handle  enclosure  123  comprises  a  machined,  vi- 
nyl  material  cylindrical  cup  with  a  length  of  approxi- 
mately  1  .9  cms  (.750")  and  an  overall  length  with  out- 
er  shoulder  143  of  approximately  2.54  cms  (1.000"). 
The  depth  of  enclosure  cavity  139  is  approximately 
1.65  cms  (.650").  The  outside  diameter  of  the  handle 
enclosure  is  approximately  1.90  cms  (.750").  The  di- 
ameter  of  the  cavity  is  approximately  1.65  cms 
(.650").  Shoulder  143  has  an  outermost  diameter  of 
0.64  cms  (.250")  with  15  degree  tapered  sides.  Pas- 
sage  134  is  approximately  0.132  cms  (.052")  in  diam- 
eter.  The  distal  end  of  the  shoulder  is  countersunk  to 
accept  17  gauge  thin-wall,  stainless  steel,  distal  re- 
taining  tube  133,  which  is  approximately  0.1  cms 
(.04")  in  length.  Proximal  retaining  tube  132  is  a  17 
gauge  thin-wall,  stainless  steel  tube  approximately 
0.76  cms  (.300")  in  length.  Outer  sheath  nylon  tube 

1  30  is  approximately  5  French  0.  1  68  cms  (.066")  in  di- 
ameter. 

Handle  118  assumes  operated  and  relaxed  states 
5  corresponding  to  the  open  and  closed  positions  of 

grasper  115.  With  spring  141  engaging  the  push  but- 
ton  and  handle  enclosure,  the  handle  assumes  the 
relaxed  state  with  the  grasper  in  the  closed  position. 
To  operate  the  handle  to  the  operated  state,  the 

10  physician  grasps  handle  enclosure  123  with  the  mid- 
dle  and  index  fingers  and  depresses  push  button  122 
with  the  thumb.  As  a  result,  spring  141  is  compressed 
and  tissue  grasper  115  and  jaws  120  and  121  are  op- 
erated  in  the  open  position.  This  is  accomplished  by 

15  inner  rod  129.  To  operate  the  retractor  to  the  closed 
position,  the  physician  simply  releases  the  push  but- 
ton.  Spring  141  separates  the  push  button  and  handle 
enclosure,  causing  jaws  120  and  121  to  close.  It  is  to 
be  understood  that  the  above-described  percutane- 

20  ously  insertable  needle-sized  retractor  and  system  is 
merely  an  illustrative  embodiment  of  the  principles  of 
this  invention  and  that  other  needle-sized  retractors 
and  systems  may  be  devised  by  those  skilled  in  the 
art.  It  is  contemplated  that  the  tissue  grasper  at  the 

25  distal  end  of  the  retractor  may  comprise  other  config- 
urations  such  as  a  biopsy  punch,  normally  opened 
rather  than  closed  jaws,  cutting  blades,  and  the  like. 
It  is  further  contemplated  that  the  handle  may  take  on 
other  shapes  of  which  to  operate  the  tissue  grasper 

30  between  open  and  closed  positions.  Rotational  move- 
ment  rather  than  longitudinal  movement  could  alter- 
natively  be  used  to  open  and/or  close  the  jaws.  It  is 
also  contemplated  that  the  materials  of  the  grasper 
may  comprise  other  well-known  and  commercially 

35  available  materials. 

Claims 

40  1.  Percutaneously  insertable  tissue  retractor  appa- 
ratus,  comprising  a  tubular  member  (101)  having 
an  internal  passageway  (105)  extending  longitu- 
dinally  therethrough,  and  a  tissue  retractor  (102) 
insertable  through  the  tubular  member  and  hav- 

45  ing  a  tissue  retractor  mechanism  (120,121)  ex- 
tendible  from  the  distal  end  of  the  tubular  mem- 
ber  to  retract  tissue  from  adjacent  the  distal  end 
of  the  member,  CHARACTERISED  IN  THAT  the 
tubular  member  is  a  needle-like  trocar  sheath 

so  having  an  outer  dimension  less  than  0.34  cms  (22 
gauge),  and  in  that  the  retractor  and  the  retractor 
mechanism  thereof  are  slidably  mounted  within 
the  interior  of  the  trocar  sheath. 

55  2.  Apparatus  according  to  claim  1,  wherein  the  re- 
tractor  mechanism  is  operable  between  open  and 
closed  positions  to  retract  tissue  when  inserted 
past  the  distal  end  of  the  tubular  member,  and 
wherein  the  apparatus  comprises  an  operating 

4 
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arrangement  to  cause  the  retractor  mechanism 
to  assume  the  open  and  closed  positions. 

3.  Apparatus  according  to  claim  2,  wherein  the  re- 
tractor  mechanism  comprises  pivotally  mounted 
jaw  (120,121)  mechanism  adapted  (via  127)  to 
sever  the  tissue  when  operated  from  the  open  to 
the  closed  position,  and  to  be  withdrawn  in  the 
closed  position  via  the  tubular  member. 

4.  Apparatus  according  to  claim  3,  wherein  the  jaws 
mechanism  comprises  a  pair  of  jaws,  one  (121) 
being  fixed  relative  to  the  retractor,  and  the  other 
(120)  being  pivotally  mounted  in  order  to  assume 
the  open  and  closed  positions. 

5.  Apparatus  according  to  claim  4,  wherein  the  re- 
tractor  comprises  an  outer  cannula  (128),  the  dis- 
tal  end  of  which  is  connected  to  the  fixed  jaw, 
wherein  the  retractor  mechanism  comprises  an 
operating  member  (129)  longitudinally  movable 
within  the  outer  cannula,  and  wherein  the  pivotal- 
ly  mounted  jaw  is  opened  and  closed  in  response 
to  the  relative  longitudinal  movement  of  the  said 
operating  member. 

6.  Apparatus  according  to  claim  4  or  5,  wherein  the 
retractor  comprises  a  handle  118  with  a  spring 
(141)  loaded  operating  device  (122)  adjacent  to 
the  proximal  end  of  the  apparatus  and  arranged 
to  longitudinally  move  the  said  operating  member 
(129). 

7.  Apparatus  according  to  claim  6,  wherein  the  said 
operating  device  (122)  is  in  the  form  of  a  button 
(122)  connected  to  the  proximal  end  of  said  op- 
erating  member  (129),  and  wherein  the  button 
acts  as  a  spring  loaded  piston  within  a  cavity 
(139)  in  the  said  handle,  a  spring  (141)  within  the 
cavity  serving  to  spring  load  the  button  in  a  direc- 
tion  to  cause  the  elongated  member  to  close  the 
said  jaws  when  the  button  is  in  a  relaxed  inoper- 
ative  position. 

8.  Apparatus  according  to  claim  7,  wherein  the  cav- 
ity  is  connected  to  the  proximal  end  of  the  outer 
cannula  (128). 

9.  Apparatus  according  to  any  one  preceding  claim, 
wherein  a  stylet  (103)  with  a  pointed  distal  end 
(112)  can  be  inserted  within  the  passageway 
(105)  of  the  said  tubular  member  (101),  with  the 
pointed  end  extending  from  the  distal  end  of  the 
member  (101)  to  facilitate  entry  of  the  member 
within  tissue  prior  to  successive  entry  into  the 
passageway  of  the  tissue  retractor  (102). 

1  0.  A  percutaneously  insertable  tissue  retractor  com- 

prising:  an  elongated  member;  a  tissue  grasper 
positioned  about  a  distal  end  of  said  member  and 
having  open  and  closed  positions,  both  of  said 

5  elongated  member  and  said  grasper  in  said 
closed  position  being  sized  for  insertion  through 
a  needle-sized  trocar  sheath  having  an  outside 
diameter  in  a  range  of  10  to  22  gauge;  and  a  han- 
dle  positioned  about  a  proximal  end  of  said  mem- 

10  ber  and  having  first  and  second  states  for  opera- 
tion  of  said  grasper  between  said  open  and 
closed  positions,  respectively. 
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