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©  Surgical  apparatus  for  removing  fasteners. 
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©  A  surgical  apparatus  10  for  removing  fasteners 
from  the  body  includes  a  pair  of  fastener  removing 
members  18  which  are  configured  and  dimensioned 
to  contact  the  legs  of  a  fastener  100  to  be  removed. 
The  legs  are  then  forced  apart  so  as  to  cause  the 
fastener  legs  to  deform  to  a  configuration  suitable  for 
removable  from  the  body. 

FIG.  5  
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Field  of  the  Invention 

The  present  invention  relates  to  surgical  fas- 
tener  removers,  and  more  particularly  relates  to 
surgical  fastener  removers  adapted  for  use  in  re- 
moving  vascular  clips. 

Discussion  of  the  Prior  Art 

In  various  surgical  procedures,  it  is  necessary 
to  unite  or  reunite  various  parts  of  the  anatomy. 
This  anatomy  may  include  small  blood  vessels, 
nerves  and  the  like.  The  procedure  of  joining  blood 
vessels  is  known  as  vascular  anastomosis. 

U.S.  Patent  4,586,503  issued  to  Kirsch,  et  al. 
discloses  anastomosis  using  surgical  clips.  The 
Kirsch  patent,  which  is  incorporated  herein  by  ref- 
erence,  also  discloses  a  microvascular  surgical  clip 
comprising  a  pair  of  arcuate  legs  interconnected  by 
a  bridging  section.  The  clip  can  be  made  of  a 
biologically  acceptable  material  which  is  capable  of 
plastic  deformation.  A  tweezer-type  tool  for  holding 
and  crimping  the  microclips  is  also  disclosed. 
Kirsch,  however,  does  not  disclose  a  method  or 
tool  for  removing  the  microclips. 

Prior  to  the  presently  disclosed  invention,  these 
clips  were  removed  by  cutting  the  bridging  section, 
or  backspan,  of  the  clip  and  subsequently  remov- 
ing  the  two  leg  portions  from  the  body.  A  disadvan- 
tage  of  this  procedure  is  that  the  two  leg  portions 
are  quite  small  and  can  become  difficult  to  find  or 
even  lost  in  the  body  cavity.  It  would  therefore  be 
advantageous  to  provide  a  clip  or  fastener  remover 
which  does  not  require  cutting  the  backspan  of 
these  clips.  Such  a  remover  could  also  be  utilized 
to  facilitate  removal  of  other  types  of  clips  or  fas- 
teners. 

Various  types  of  surgical  fastener  or  staple 
removers  are  known  in  the  art.  For  example,  U.S. 
Patent  4,589,631  discloses  a  surgical  staple  re- 
mover  comprising  two  pivotally  connected  arms, 
each  of  which  is  made  up  of  a  proximal  handle  and 
a  distal  nose  piece.  The  apparatus  operates  in  a 
manner  similar  to  a  pair  of  pliers.  In  operation,  the 
surgeon  grasps  a  staple  backspan  with  the  nose 
piece  of  the  remover  and  then  squeezes  the  han- 
dles  to  bend  the  staple  backspan  to  cause  the 
staple  legs  to  pull  out  of  the  body.  This  type  of 
staple  remover,  however,  is  not  suited  for  removal 
of  various  types  of  fasteners  which  do  not  have  a 
backspan  so  readily  accessible  or  deformable,  i.e., 
such  as  the  clips  disclosed  in  Kirsch. 

Therefore,  the  novel  surgical  apparatus  pursu- 
ant  to  the  present  invention  advantageously  pro- 
vides  a  surgical  fastener  remover  capable  of  re- 
moving  fasteners  without  the  need  for  cutting  or 
direct  bending  of  the  fastener  backspan. 

Summary  of  the  Invention 

The  present  invention  provides  a  novel  surgical 
apparatus  which  is  easy  to  manufacture  and  op- 

5  erate.  The  apparatus  comprises  means  for  contact- 
ing  the  legs  of  a  fastener  and  means  for  moving 
the  contacting  means  from  a  first  position  to  a 
second  position.  The  contacting  and  means  com- 
prises  two  fastener  contacting  members  having 

io  proximal  and  distal  ends.  The  two  contacting  mem- 
bers  are  configured  and  dimensioned  to  contact 
the  inner  portion  of  a  fastener's  legs.  Controlled 
movement  of  the  contacting  members  allows  for  a 
surgeon  to  force  the  legs  open  to  a  configuration 

75  suitable  for  removal  from  the  body.  A  pair  of  elon- 
gated  members  are  provided  to  manipulate  the  two 
contacting  members,  wherein  the  contacting  mem- 
bers  are  secured  to  the  elongated  members  (e.g.,  a 
single  contacting  member  secured  to  each  elon- 

20  gated  member). 
In  order  to  access  the  inner  portions  of  the 

fastener  legs,  the  contacting  members  are  in  an 
overlying  relationship  when  the  apparatus  is  in  a 
static  state.  The  tips  at  the  distal  ends  of  the 

25  contacting  members  enhance  accessibility  to  the 
fastener  legs.  After  maneuvering  the  overlying  con- 
tacting  members  under  the  backspan  to  a  position 
between  the  fastener  legs,  the  elongated  members 
may  then  be  forced  together  to  cause  the  contact- 

30  ing  member's  legs  to  spread  apart,  thereby  caus- 
ing  the  fastener  legs  to  open  to  a  configuration 
suitable  for  removable.  A  stop  member  can  be 
provided  to  limit  the  movement  of  the  elongated 
members  so  that  the  distal  ends  of  the  contacting 

35  members,  the  ends  which  contact  the  fastener,  do 
not  open  past  a  predetermined  distance.  This  en- 
sures  that  the  clip  is  not  hyper  extended  and, 
therefore,  further  ensures  that  the  clip  does  not 
break. 

40 
Brief  Description  of  the  Drawings 

The  foregoing  objects  and  other  features  of  the 
invention  will  become  more  readily  apparent  and 

45  may  be  understood  by  referring  to  the  following 
detailed  description  of  illustrative  embodiments  of 
the  surgical  apparatus  for  removing  fasteners,  tak- 
en  in  conjunction  with  the  accompanying  drawings, 
in  which: 

50  Fig.  1  illustrates  a  top  view  of  a  first  embodi- 
ment  of  the  present  invention  wherein  the  two 
elongated  members  are  resiliently  biased  apart; 
Fig.  2  illustrates  the  apparatus  of  Fig.  1  wherein 
the  elongated  members  are  forced  together; 

55  Fig.  2A  illustrates  an  alternate  embodiment  of 
the  present  invention  having  a  spring  member 
disposed  between  the  elongated  members; 

2 



3 EP  0  597  223  A1 4 

Fig.  3  illustrates  a  side  view  of  the  apparatus  of 
Fig.  1; 
Fig.  3A  illustrates  another  alternate  embodiment 
of  the  present  invention; 
Fig.  4  illustrates  a  side  perspective  view  of  Fig. 
1; 
Fig.  5  illustrates  a  side  perspective  view  of  the 
apparatus  of  Fig.  1  showing  the  fastener  con- 
tacting  members  approaching  a  clip  to  be  re- 
moved; 
Fig.  6  illustrates  a  top  view  of  the  apparatus  of 
Fig.  1  showing  the  fastener  contacting  members 
contacting  a  clip;  and 
Fig.  7  illustrates  the  apparatus  of  Fig.  1  after  the 
clip  has  been  removed. 

Detailed  Description  of  the  Preferred  Embodi- 
ments 

Referring  now  in  specific  detail  to  the  drawings, 
in  which  like  reference  numerals  identify  similar  or 
identical  elements,  Fig.  1  illustrates  a  first  embodi- 
ment  of  the  surgical  apparatus  10  for  removing 
surgical  fasteners.  Apparatus  10  comprises  two 
elongated  members  12A  and  12B  which  converge 
and  join  at  end  portion  14.  The  elongated  members 
join  at  end  portion  14  in  such  a  manner  so  that 
members  12A  and  12B  are  at  least  partially  resil- 
iency  biased  apart  when  the  apparatus  is  in  a  static 
state.  Both  elongated  members  12A  and  12B  and 
end  portion  14  can  be  machined  from  a  common 
piece  of  resilient  material.  Suitable  materials  for 
these  portions  can  include,  for  example,  glass-filled 
nylon  or  acrylonitrile  butadiene  styrene  (ABS).  Pref- 
erably,  30%  glass-filled  nylon  is  used. 

Turning  to  the  clip  contacting  portion  50  of 
apparatus  10,  and  with  reference  to  Figs.  1  and  2, 
clip  contacting  members  18A  and  18B  have  proxi- 
mal  portions  16A  and  16B  and  distal  portions  20A 
and  20B.  Proximal  portions  16A  and  16B  are  dis- 
posed  in  recesses  17A  and  17B,  respectively  (see 
Figs.  3  and  4),  of  elongated  members  12A  and 
12B,  and  secured  thereto  by  pivot  pins  24A  and 
24B  respectively.  Alternatively,  the  elongated  mem- 
bers  may  be  formed  integrally  with  the  contacting 
members.  Fastener  contacting  members  18A  and 
18B  are  secured  to  each  other  by  pin  22  which 
also  defines  a  common  pivot  point.  Contacting 
members  18A  and  18B  are  configured  and  posi- 
tioned  such  that  distal  portions  20A  and  20B  are  in 
an  overlying  relationship  (20A  overlying  20B  in  Fig. 
1)  when  elongated  members  12A  and  12B  are  in 
their  static,  resiliently  biased  apart  state.  Squeezing 
12A  and  12B  together  forces  proximal  portions  16A 
and  16B  together,  causing  18A  and  18B  to  pivot 
about  pin  22,  causing  distal  portions  20A  and  20B 
to  move  apart. 

Fastener  contacting  members  18A  and  18B 
terminate  in  tips  30A  and  30B,  best  shown  in  Figs. 
3  and  3A.  In  Fig.  3,  tips  30A  and  30B  are  angled 
90  degrees  from  the  horizontal  plane  of  apparatus 

5  10.  In  an  alternate  embodiment,  shown  in  Fig.  3A, 
tips  30A'  and  30B'  are  at  a  different  angle  and 
tapered.  The  angling  and  tapering  of  the  tips  may 
be  modified  to  meet  the  particular  dimensions  of 
the  fastener  to  be  removed. 

io  Elongated  members  12A  and  12B  can  have  an 
irregular  surface  to  facilitate  grasping  during  use. 
For  example,  as  illustrated  in  Fig.  3,  ridges  40  may 
be  provided  along  the  outer  surface  of  elongated 
members  12A  and  12B. 

is  The  apparatus  10,  as  shown  in  Figs.  1  and  2, 
includes  a  stop  member  26,  positioned  on  elon- 
gated  member  12B,  which  extends  towards  elon- 
gated  member  12A.  When  elongated  members  12A 
and  12B  are  forced  together,  stop  member  26 

20  contacts  elongated  member  12A  at  recess  28, 
thereby  preventing  further  movement  of  the  elon- 
gated  members.  This  in  turn  prevents  distal  por- 
tions  20A  and  20B  of  the  contacting  members  18A 
and  18B  from  moving  further  apart.  As  can  be 

25  seen,  stop  member  26  provides  a  mechanism  to 
control  the  degree  of  movement  of  tips  30A  and 
30B.  By  controlling  the  spread  between  tips  30A 
and  30B,  indicated  by  D  of  Fig.  2,  it  is  possible  to 
prevent  hyper  extension  and/or  breakage  of  the 

30  fastener  to  be  removed.  Additionally,  by  controlling 
the  movement  of  the  contacting  members,  the  fas- 
tener  remover  of  this  invention  can  be  adapted  to 
remove  fasteners  of  various  size,  configuration,  and 
composition. 

35  Stop  member  26  and  recess  28  may  assume 
various  alternative  configurations.  In  Figs.  1  and  2, 
stop  member  26  and  recess  28  are  cylindrical.  An 
alternative  configuration,  as  shown  in  Figs.  4  and  5, 
stop  member  26'  and  recess  28'  are  rectangular  in 

40  configuration. 
Figure  2A  illustrates  an  alternative,  preferred 

embodiment,  wherein  stop  member  26  and  recess 
28  may  also  have  a  spring  member  29  disposed 
thereon  and  therein,  respectively  (see  Fig.  2A). 

45  Spring  member  29  can  serve  at  least  three  pur- 
poses.  First,  it  can  at  least  partially  bias  apart 
elongated  members  12A  and  12B.  Second,  this 
spring  biasing  can  obviate  the  need  for  construct- 
ing  elongated  members  12A  and  12B  from  resilient 

50  material.  Third,  it  can  also  serve  to  control  the 
degree  of  movement  of  distal  portions  20A  and 
20B  of  fastener  contacting  members  18A  and  18B, 
in  a  manner  similar  to  stop  member  26,  as  de- 
scribed  above. 

55  In  operation,  and  turning  to  Fig.  5,  a  side 
perspective  view  of  the  fastening  removing  appara- 
tus  10  of  the  present  invention  is  shown  approach- 
ing  a  clip  100  of  the  type  disclosed  in  U.S  Patent 

3 
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No.  4,586,503,  incorporated  herein  by  reference,  to 
be  removed.  Specifically  30A  and  30B  of  fastener 
contacting  members  18A  and  18B  are  positioned 
under  backspan  103  to  contact  and  press  against 
the  inner  portions  of  legs  101  and  102  of  clip  100. 
Figures  6  and  7  represent  a  top  view  of  a  preferred 
embodiment  of  the  fastener  contacting  members 
18A  and  18B  and  their  securement  to  elongated 
members  12A  and  12B,  respectively.  Clip  100  is 
removed  by  forcing  elongated  members  12A  and 
12B  together,  thereby  spreading  tips  30A  and  30B 
apart  to  contact  and  force  legs  101  and  102  of  clip 
100  apart  (Fig.  6).  The  more  12A  and  12B  are 
squeezed  the  more  30A  and  30B  spread  and  the 
further  the  clip  legs  are  spread.  Fig.  7  illustrates 
clip  100  sufficiently  open  for  removal,  wherein  elon- 
gated  members  12A  and  12B  of  apparatus  10  have 
traveled  to  a  point  where  stop  member  26  has 
contacted  recess  28.  As  a  result  of  stop  member 
26  preventing  further  travel  of  tips  30A  and  30B, 
the  distance  between  tips  30A  and  30B  are  such 
that  clip  100  is  not  hyper  extended.  Clip  100  may 
then  be  lifted  from  the  body  cavity,  removed  from 
the  apparatus  and  discarded.  The  apparatus  may 
then  be  used  to  remove  other  clips  from  the  body. 

Claims 

1.  A  surgical  apparatus  for  removing  from  the 
body  a  fastener  having  a  pair  of  legs  joined  by 
a  backspan,  the  apparatus  comprising  means 
for  contacting  each  of  said  legs  and  means  for 
moving  said  contacting  means  from  a  first  po- 
sition  to  a  second  position,  wherein  said  con- 
tacting  means  are  pivotally  secured  to  said 
moving  means. 

2.  An  apparatus  according  to  claim  1,  wherein 
said  contacting  means  comprises  a  pair  of 
contacting  members  having  proximal  and  distal 
end  portions  wherein  said  distal  end  portions 
are  adapted  to  contact  the  legs  of  said  fas- 
tener. 

3.  A  surgical  apparatus  for  removing  from  the 
body  a  fastener  having  a  pair  of  legs  joined  by 
a  backspan,  the  apparatus  comprising: 

a)  a  pair  of  contacting  members  having 
proximal  and  distal  end  portions  wherein 
said  distal  end  portions  are  at  least  partially 
disposed  in  an  overlying  relationship;  and 
b)  means  for  moving  said  contacting  mem- 
bers  from  a  first  position  to  a  second  posi- 
tion. 

4.  An  apparatus  according  to  claim  2  or  3, 
wherein  each  of  said  contacting  members  fur- 
ther  comprises  an  angled  tip  portion  disposed 

on  said  distal  end  portions. 

5.  An  apparatus  according  to  claim  4,  wherein 
said  tip  portion  is  angled  about  90°  from  a 

5  horizontal  plane  of  said  apparatus. 

6.  An  apparatus  according  to  any  one  of  the 
preceding  claims,  wherein  said  moving  means 
comprise  first  and  second  elongate  members 

io  having  proximal  and  distal  ends,  wherein  one 
contacting  member  is  pivotally  secured  to  said 
first  elongate  member  and  another  contacting 
member  is  pivotally  secured  to  said  second 
elongate  member. 

15 
7.  An  apparatus  according  to  claim  6,  wherein 

proximal  end  portions  of  said  contacting  mem- 
bers  are  pivotally  secured  to  the  distal  ends  of 
said  first  and  second  elongate  members. 

20 
8.  An  apparatus  according  to  claim  6  or  7, 

wherein  said  first  and  second  elongate  mem- 
bers  are  at  least  partially  biased  apart  by  a 
spring  disposed  therebetween. 

25 
9.  An  apparatus  according  to  any  one  of  the 

preceding  claims,  further  comprising  means  for 
limiting  the  movement  of  said  contacting 
means 

30 
10.  An  apparatus  according  to  any  one  of  the 

preceding  claims,  wherein  the  distal  end  points 
of  the  contacting  members  of  the  contacting 
means  are  at  least  partially  in  an  overlying 

35  relationship  when  the  contacting  means  is  in 
its  first  position. 

11.  Apparatus  according  to  anyone  of  the  preced- 
ing  claims  including  means  to  resiliently  bias 

40  the  contacting  means  to  its  first  position. 

12.  An  apparatus  according  to  any  one  of  the 
preceding  claims  and  so  constructed  and  ar- 
ranged  that  members  of  said  moving  means 

45  are  forced  towards  each  other  to  cause  distal 
end  portions  of  contacting  members  of  the 
contacting  means  to  move  away  from  each 
other. 

50  13.  A  surgical  apparatus  for  removing  from  the 
body  a  fastener  having  a  pair  of  legs,  said  legs 
having  an  inner  surface  and  joined  by  a  back- 
span,  the  apparatus  comprising  two  fastener 
contacting  members  having  proximal  and  distal 

55  end  portions,  wherein  said  distal  end  portions 
terminate  in  tip  portions  angled  from  the  hori- 
zontal  plane  of  said  apparatus  and  wherein 
said  two  fastener  contacting  members  further 

4 
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comprise  an  angled  body  portion  disposed  be- 
tween  said  proximal  and  distal  ends. 

14.  An  apparatus  according  to  claim  13,  further 
comprising  means  for  moving  said  contacting  5 
members  from  a  first  position  to  a  second 
position. 

15.  An  apparatus  according  to  any  one  of  the 
preceding  claims,  wherein  said  moving  means  10 
comprise  first  and  second  elongate  members 
having  proximal  and  distal  ends,  wherein  one 
of  said  contacting  members  is  secured  to  said 
first  elongate  member  and  the  other  contacting 
member  is  secured  to  said  second  elongate  is 
member. 

16.  An  apparatus  according  to  claim  15,  wherein 
the  proximal  end  portions  of  said  contacting 
members  are  secured  to  the  distal  ends  of  20 
said  first  and  second  elongate  members. 
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