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0   Apparatus  and  method  for  anchoring  surgical  instrumentation. 

0   An  apparatus  (10)  for  anchoring  surgical  instru- 
mentation  to  tissue  having  a  collar  means  (11,13) 
with  means  (16)  thereon  for  attaching  the  collar 
(11,13)  to  a  surgical  instrument  and  suture  receiving 
means  (15)  disposed  peripherally  on  the  collar 
means  (11,13),  the  suture  receiving  means  (15)  be- 
ing  configured  and  dimensioned  to  receive  an  an- 
choring  suture  (16)  therein.  A  method  is  disclosed 
for  using  the  apparatus  (10)  whereby  at  least  one 
suture  (16)  provided  in  the  peripheral  tissue  adjacent 
the  surgical  instrumentation  is  wrapped  within  the 
receiving  means  (15). 
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BACKGROUND  OF  THE  INVENTION 

1  .  Field  of  the  Invention 

This  invention  relates  to  apparatus  for  anchor- 
ing  surgical  instrumentation  in  place  within  a  body 
opening  and  more  particularly  to  apparatus  for  an- 
choring  or  stabilizing  surgical  instrumentation  to  a 
patient's  body  during  endoscopic  surgical  proce- 
dures. 

2.  Description  of  the  Related  Art 

In  all  types  of  surgical  procedures,  be  they  the 
open  or  closed  type,  it  often  becomes  necessary  to 
have  certain  instrumentation  fixed  with  respect  to 
either  the  patient  or  some  other  object  within  the 
surgical  environment.  This  is  desirable  so  that  the 
surgeon  or  an  assistant  does  not  have  to  use  their 
hands  to  hold  the  instrumentation  in  place,  thereby 
limiting  their  capabilities  during  the  procedure. 
In  laparoscopic  and  endoscopic  surgical  proce- 
dures,  holding  instrumentation  fixed  relative  to  the 
patient  or  some  other  point  is  especially  important. 
With  laparoscopic  and  endoscopic  surgery,  a  small 
incision  or  puncture  is  made  in  the  patient's  body 
to  provide  access  for  a  tube  or  a  cannula  device. 
Once  extended  into  the  patient's  body,  the  cannula 
allows  for  insertion  of  various  surgical  instruments 
such  as  scissors,  dissectors,  retractors,  or  biopsy 
instruments  to  perform  diagnostics  and/or  surgery. 
Any  sliding  movement  of  the  cannula  into  or  out  of 
the  incision  could  cause  internal  damage  to  the 
patient  or  loss  of  the  pneumoperitoneum,  respec- 
tively. 

Devices  which  anchor  instruments  during 
laparoscopic  surgery  are  known.  One  such  device 
is  shown  in  U.S.  Patent  3,817,251  to  Hasson  which 
relates  to  a  laparoscope  cannula  having  a  pair  of 
hooks  thereon  for  tying  sutures  in  order  to  maintain 
the  cannula  in  place  with  respect  to  the  patient's 
abdomen.  Also,  U.S.  Patent  4,985,033  to  Boebel  et 
al.,  relates  to  a  clamping  device  mounted  on  a 
surgical  instrument  for  retaining  the  surgical  instru- 
ment  in  a  fixed  position  relative  to  the  abdominal 
wall  during  surgery  by  securing  fascial  holding 
sutures  therein. 

Some  disadvantages  of  devices  such  as  these 
are  that  they  require  tying  a  knot  in  the  suture  or 
the  use  of  moving  parts  to  clamp  the  suture  in 
place.  Thus,  in  order  to  adjust  the  tension  in  the 
anchor  suture,  either  the  knot  must  be  cut  or  the 
moving  parts  of  the  clamp  must  he  manipulated  to 
make  the  desired  adjustment.  In  some  cases  the 
desired  adjustment  may  require  the  application  of  a 
new  suture  to  achieve  the  appropriate  adjustment. 
In  instances  where  the  suture  is  made  from  the 
interior  of  the  wound,  much  time  must  then  be 

spent  removing  the  instrumentation  already  in 
place  and  providing  the  appropriate  suturing  ap- 
paratus  to  form  the  suture.  Accordingly,  a  continu- 
ing  need  exists  for  apparatus  and  methods  which 

5  will  provide  quick,  reliable  anchoring  of  surgical 
instrumentation  during  surgical  procedures  and 
which  will  avoid  the  disadvantages  of  the  prior  art. 

SUMMARY  OF  THE  INVENTION 
70 

The  present  invention  provides  a  novel  instru- 
ment  anchoring  apparatus  which  includes  a  ligh- 
tweight  and  easy  to  use  device  which  may  be 
operated  quickly  and  efficiently.  The  device  is  easy 

75  to  manufacture  and  is  usable  immediately  with 
present  instrumentation  without  requiring  modifica- 
tion  thereof. 

The  instrument  anchoring  apparatus  of  the 
present  invention  provides  collar  means,  mounting 

20  means  for  attaching  the  collar  means  to  at  least  a 
portion  of  a  surgical  instrument,  and  means  periph- 
erally  disposed  on  the  collar  means  for  receiving  a 
suture,  the  suture  receiving  means  being  config- 
ured  and  dimensioned  to  receive  an  anchoring 

25  suture  therein.  The  anchoring  apparatus  may  either 
be  formed  integrally  with  the  instrument  to  be 
anchored,  or  it  may  be  separate  therefrom. 

Preferably,  at  least  one  disk  portion  is  provided 
having  a  peripheral  groove  formed  thereon  for  re- 

30  ceiving  and  retaining  said  suture.  The  disk  may 
define  at  least  one  slot  for  receiving  a  suture,  the 
slot  being  substantially  transverse  to  a  circum- 
ference  of  said  disk.  In  another  preferred  embodi- 
ment  a  pair  of  disks  are  provided  and  may  be 

35  formed  integrally  with  each  other  or  separable  from 
each  other.  At  least  one  of  the  disks  may  be 
provided  with  a  plurality  of  annular  grooves  formed 
on  a  surface  thereof  such  that  a  suture  wrapped 
between  the  disks  fits  within  the  grooves  as  it  is 

40  wrapped. 
A  method  of  anchoring  surgical  instrumentation 

to  tissue  is  provided  comprising  the  steps  of:  pro- 
viding  suture  anchoring  apparatus  which  comprises 
collar  means,  mounting  means  for  attaching  the 

45  collar  means  to  at  least  a  portion  of  a  surgical 
instrument  and  means  peripherally  disposed  on  the 
collar  means  for  receiving  a  suture,  the  suture 
receiving  means  being  configured  and  dimension- 
ed  to  receive  an  anchoring  suture  therein;  providing 

50  at  least  one  suture  in  the  peripheral  tissue  adjacent 
surgical  instrumentation;  and  wrapping  the  at  least 
one  suture  within  the  receiving  means. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
55 

Preferred  embodiments  of  the  invention  are 
described  hereinbelow  with  reference  to  the  draw- 
ings  wherein: 

2 
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Fig.  1  is  a  perspective  exploded  view  with  parts 
separated  of  the  apparatus  of  the  present  inven- 
tion  as  used  in  conjunction  with  other  surgical 
instrumentation; 
Fig.  2  is  a  side  cross-sectional  view  of  the 
apparatus  of  Fig.  1  ; 
Fig.  2A  is  a  partial,  side  cross-sectional  view  of 
an  alternative  embodiment  of  the  apparatus  of 
Fig.  1; 
Fig.  2B  is  a  partial,  side  cross-sectional  view  of 
another  alternative  embodiment  of  the  apparatus 
of  Fig.  1; 
Fig.  3  is  a  cross-sectional  view  taken  along  line 
3-3  of  Fig.  2; 
Figs.  4  and  5  are  perspective  views  of  the 
operative  use  of  the  apparatus  of  Fig.  1; 
Fig.  6  is  a  cross-sectional  view  taken  along  line 
6-6  of  Fig.  5; 
Fig.  7  is  a  top  cut  away  view  of  the  present 
invention; 
Fig.  8  is  a  cross-sectional  view  taken  along  line 
8-  8  of  Fig.  7; 
Fig.  9  is  a  cross-sectional  view  taken  along  line 
9-  9  of  Fig.  8;  and 
Fig.  10  is  a  view  of  an  incision  wound  being 
closed  after  usage  of  the  apparatus  of  the 
present  invention. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

Referring  initially  to  Fig.  1,  one  embodiment  of 
apparatus  for  anchoring  surgical  instrumentation  in 
place  in  body  openings  is  shown  as  cannula  ring 
fastener  device  10  particularly  adapted  for  anchor- 
ing  trocar  cannulas  to  the  peripheral  tissue  adja- 
cent  an  endoscopic  puncture  wound.  The  following 
description  will  focus  on  specific  apparatus  and 
methods  for  anchoring  trocar  cannulas  to  the  skin, 
fat  and/or  fascia  surrounding  the  puncture  wound 
by  way  of  a  suture  placed  from  within  the  wound.  It 
will  be  obvious  to  those  having  ordinary  skill  in  the 
art  that  varying  apparatus  and  methods  may  be 
devised  which  are  within  the  spirit  and  scope  of  the 
invention  described  hereinbelow. 

Except  where  noted  otherwise,  the  materials 
utilized  in  the  components  of  the  apparatus  gen- 
erally  include  such  materials  as  polycarbonate  for 
housing  sections  and  related  components,  and 
stainless  steel,  particularly  for  such  components 
which  transmit  forces.  One  preferred  material  is  a 
polycarbonate  material  available  from  General 
Electric  Company  under  the  trade  name  LEXAN. 
Other  specific  preferred  materials  such  as  nylon  or 
glass  Filled  nylon  (for  strength)  may  also  be  uti- 
lized.  However,  equivalent  alternative  materials  will 
readily  come  to  the  mind  of  those  skilled  in  the  art. 

Fig.  1  illustrates  cannula  ring  fastener  device 
10  mounted  near  the  proximal  end  of  trocar  can- 
nula  12.  Fastener  device  10  is  preferably  in  the 
form  of  a  closed  collar.  Alternative  configurations 

5  for  fastener  device  10,  such  as  an  open  collar 
snap-fitted  onto  cannula  12  are  also  within  the 
scope  of  the  invention.  Any  suitable  mounting 
methods  may  be  used,  such  as,  for  example  fric- 
tion  fitting  device  10  around  cannula  12.  Trocar 

io  wound  closure  device  14  is  shown  mounted  in 
cannula  12  for  purposes  of  illustration  only,  to  show 
one  particular  method  of  placing  a  suture  which 
may  be  used  with  the  invention.  Trocar  wound 
closure  device  14  is  the  subject  of  co-pending  U.S. 

is  Appln.  Serial  No.  07/876,511,  filed  April  30,1992  by 
Sauer  et  al.,  the  contents  of  which  are  herein 
incorporated  by  reference. 

Briefly,  trocar  wound  closure  device  14  places 
a  suture  in  the  peripheral  tissue  adjacent  an  en- 

20  doscopic  puncture  wound  by  originating  the  suture 
from  within  the  wound.  The  suture  is  placed  by  the 
use  of  a  double  armed  suture,  illustrated  in  Figs.  2 
and  3  as  needles  28  and  suture  16.  Needles  28  are 
deployed  by  pushing  down  on  plunger  20  (Fig.  1) 

25  which  forces  a  pair  of  elongated  flexible  rods  (not 
shown),  attached  to  needle  carriers  30,  toward  the 
wall  of  tube  20.  Needles  28,  mounted  on  carriers 
30,  are  thereby  deployed  from  tube  20  through 
slots  formed  therein.  Closure  device  14  is  then 

30  pulled  toward  the  entrance  of  the  wound  until  nee- 
dles  28  penetrate  the  fascia.  Suture  16,  which  is 
held  in  suture  carrier  18,  feeds  out  of  closure 
device  14  and  follows  a  "U"  shaped  path  through 
the  tissue  (see  Fig.  4).  Other  conventional  suturing 

35  methods  may  also  be  used  in  conjunction  with  the 
apparatus  described  herein  to  anchor  various  sur- 
gical  instrumentation.  For  example,  a  suture  may 
be  lagged  in  the  upper  layers  of  tissue  surrounding 
the  instrumentation  to  be  anchored  and  thereafter 

40  used  with  the  apparatus  of  the  invention  as 
hereinafter  described. 

Fig.  2  illustrates  a  preferred  embodiment  of  the 
invention  wherein  cannula  ring  fastener  device  10 
is  formed  integrally  with  handle  24  of  trocar  26. 

45  Fastener  device  10  includes  upper  disk  portion  11 
and  lower  disk  portion  13  forming  peripheral 
groove  15  therebetween  for  receiving  and  retaining 
suture  16.  Trocar  wound  closure  device  14  is 
shown  having  suture  needles  28  deployed  out- 

50  wardly  of  tube  22  (also  see  Fig.  3)  prior  to  retrac- 
tion  through  the  fascia  (not  shown)  toward  the 
exterior  of  the  puncture  wound. 

Other  preferred  embodiments  of  the  invention 
are  illustrated  in  Figs.  2A  and  2B.  In  Fig.  2A, 

55  cannula  ring  fastener  device  110  is  shown  as  a  unit 
separate  from  trocar  126  and  is  removably  at- 
tached  thereto.  Fastener  device  110  has  upper  disk 
portion  111,  lower  disk  portion  113  and  peripheral 

3 
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groove  115  disposed  therebetween.  Aside  from  be- 
ing  separable  from  trocar  cannula  112,  fastener 
device  110  functions  and  operates  in  substantially 
the  same  way  as  fastener  device  10  described 
above. 

In  Fig.  2B,  cannula  ring  fastener  device  210  is 
shown  as  a  two  piece  unit  separate  from  trocar  226 
and  is  removably  attached  thereto.  Fastener  device 
210  differs  from  previously  described  embodiments 
in  that  upper  disk  211  and  lower  disk  213  are 
separable  from  each  other.  Upper  disk  21  1  is  pro- 
vided  with  spacer  portions  250  to  ensure  precise 
relative  positioning  of  upper  disk  211  and  lower 
disk  213.  This  feature  allows  for  the  distance  be- 
tween  disks  211  and  213  to  be  smaller  than  re- 
quired  to  slide  suture  16  into  groove  215.  In  this 
embodiment,  disks  211  and  213  may  initially  be 
mounted  on  trocar  cannula  212  at  a  distance  some- 
what  greater  than  spacers  250  to  allow  for  suture 
16  to  be  wound  into  groove  215  as  described 
above  for  previous  embodiments.  When  it  is  de- 
sired  to  lock  suture  16  between  upper  disk  211  and 
lower  disk  213,  the  disks  are  pressed  between  the 
thumb  and  forefinger  of  each  hand  one  on  either 
side  of  fastener  device  210  until  lower  disk  213 
contacts  spacer  portions  250.  To  release  suture  16 
the  disks  are  then  separated  by  prying  them  apart 
and  unwinding  suture  16  therefrom. 

The  operation  of  cannula  ring  fastener  device 
10  will  now  be  described  with  reference  to  Figs.  4- 
8.  Once  suture  needles  28  have  been  deployed 
from  trocar  wound  closure  device  14  and  retracted 
through  the  several  layers  of  fascia,  closure  device 
14  is  removed  from  trocar  cannula  12.  The  surgeon 
then  grasps  needles  28  with  appropriate  instrumen- 
tation  and  removes  needles  28  from  needle  carriers 
30,  pulling  needles  28  until  suture  16  is  snug. 
Needles  28  are  then  cut  away  from  suture  16 
which  is  then  grasped  with  either  the  surgeon's 
fingers  or  surgical  instrumentation.  Suture  16  is 
pulled  substantially  radially  away  from  trocar  26  in 
the  direction  of  arrows  A  and  B,  as  illustrated  in 
Fig.  4.  At  this  time  the  surgeon  may  adjust  the 
sutures  by  pulling  on  ends  32  and  34  so  that  the 
lengths  of  the  exposed  segments  are  of  approxi- 
mately  equal  length.  Ends  32  and  34  are  then  laid 
out  from  their  exit  points  radially  about  trocar  can- 
nula  12.  End  32  of  suture  16  is  placed  in  suture 
slot  36  on  cannula  ring  fastener  device  10  and  is 
pulled  clockwise  into  peripheral  suture  retaining 
groove  15  disposed  between  upper  disk  portion  11 
and  lower  disk  portion  13.  Suture  end  32  is  then 
pulled  further  in  a  clockwise  direction  until  it 
reaches  suture  slot  38.  Suture  end  34  is  then 
grasped  and  placed  into  suture  slot  38  on  cannula 
ring  fastener  device  10. 

Next,  end  34  is  pulled  until  the  portion  of 
suture  16  adjacent  slot  38  enters  peripheral  groove 

15.  Both  ends  32  and  34  of  suture  16  are  then 
grasped  together  and  pulled,  wrapping  both  ends 
32  and  34  clockwise,  as  illustrated  by  arrows  C  in 
Fig.  5  and  D  in  Fig.  6,  around  groove  15  until 

5  approximately  1  to  2  inches  of  the  shortest  suture 
remain  exposed.  Ends  32  and  34  are  then  pulled 
back  down  through  the  nearest  suture  slot,  either 
36  or  38,  such  that  ends  32  and  34  come  out 
underneath  lower  disk  portion  13  and  are  held  in 

io  place  between  lower  disk  portion  13  and  upper  skin 
layer  46.  Preferably,  the  opening  formed  by  periph- 
eral  groove  15  is  slightly  more  narrow  than  the 
diameter  of  suture  16,  thereby  causing  an  interfer- 
ence  fit  of  the  suture  between  the  two  disk  por- 

15  tions.  However,  the  opening  of  peripheral  groove 
15  may  be  the  same  as,  or  larger  than  the  diam- 
eter  of  suture  16.  Even  with  the  opening  being 
larger  than  the  diameter  of  the  suture  material,  the 
invention  would  still  be  effective  in  anchoring  trocar 

20  cannula  12  as  a  result  of  wrapping  suture  16  ar- 
ound  peripheral  groove  15  and  tucking  suture  16 
beneath  lower  disk  portion  13.  Although  the  opera- 
tion  of  cannula  ring  fastener  device  10  has  been 
described  with  a  clockwise  orientation  of  winding 

25  suture  16  within  peripheral  groove  15,  one  skilled  in 
the  art  will  readily  appreciate  that  a  counter  clock- 
wise  winding  may  be  used  to  achieve  the  same 
anchoring  result  of  trocar  26. 

Fig.  9  illustrates  concentric  annular  grooves  48 
30  provided  along  the  surface  of  upper  disk  portion 

11.  These  grooves  help  retain  suture  16  within 
peripheral  groove  15.  Similar  concentric  annular 
grooves  may  also  be  provided  on  lower  disk  por- 
tion  13. 

35  In  Fig.  10,  suture  16  is  shown  being  pulled  taut 
in  the  direction  of  arrows  E  and  F  with  a  surgical 
knot  formed  closing  the  surgical  incision.  Prior  to 
forming  the  knot,  suture  16  may  be  pulled  to  either 
side  in  order  to  expose  fresh  suture  material  to  the 

40  wound  site  and  remove  the  length  of  suture  ma- 
terial  which  was  previously  disposed  at  the  site. 

The  claims  which  follow  identify  embodiments 
of  the  invention  additional  to  those  described  in 
detail  above. 

45 
Claims 

1.  Apparatus  for  anchoring  surgical  instrumenta- 
tion  to  tissue  comprising: 

50  (a)  collar  means; 
(b)  mounting  means  for  attaching  said  collar 
means  to  at  least  a  portion  of  a  surgical 
instrument;  and 
(c)  means  peripherally  disposed  on  said 

55  collar  means  for  receiving  a  suture,  said 
suture  receiving  means  being  configured 
and  dimensioned  to  receive  said  suture 
therein. 

4 
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2.  Apparatus  according  to  claim  1  wherein  said 
collar  means  is  removably  attached  to  said  at 
least  a  portion  of  said  surgical  instrument. 

3.  A  trocar  cannula  comprising:  5 
(a)  an  elongate  tubular  body  having  a  proxi- 
mal  end  and  a  distal  end;  and 
(b)  means  associated  with  said  proximal 
end  of  said  tubular  body  for  retaining  a 
suture,  said  retaining  means  having  at  least  10 
one  peripheral  groove  formed  therein  for 
receiving  and  securing  said  suture  therein. 

4.  Apparatus  for  anchoring  surgical  instrumenta- 
tion  to  tissue  of  a  patient  which  comprises:  is 

(a)  means  disposed  on  said  apparatus  for 
removably  mounting  said  apparatus  to  said 
surgical  instrumentation;  and 
(b)  means  associated  with  said  apparatus 
for  wrapping  a  suture  material  thereupon  20 
such  that  said  suture  material  is  wrapped 
transverse  to  a  longitudinal  axis  of  said  sur- 
gical  instrumentation. 

5.  Apparatus  according  to  any  one  of  the  preced-  25 
ing  claims  wherein  said  suture  receiving 
means  including  at  least  one  disk  portion  hav- 
ing  a  peripheral  groove  formed  thereon  for 
receiving  and  retaining  said  suture. 

30 
6.  Apparatus  according  to  any  one  of  the  preced- 

ing  claims  wherein  said  suture  receiving 
means  includes  a  pair  of  disks  separated  by  a 
pre-determined  distance,  said  disks  forming  a 
peripheral  groove  therebetween  for  receiving  35 
and  retaining  said  suture. 

7.  Apparatus  according  to  claim  6  wherein  at 
least  one  of  said  disks  define  at  least  one  slot 
for  receiving  a  suture,  said  slot  being  substan-  40 
tially  transverse  to  a  circumference  of  said 
disk. 

8.  Apparatus  according  to  claim  6  or  7  wherein 
said  disks  are  separable  from  each  other.  45 

9.  Apparatus  according  to  claim  6,  7  or  8  wherein 
at  least  one  of  said  disks  has  a  plurality  of 
annular  grooves  formed  on  a  surface  thereof 
such  that  said  suture  when  wrapped  between  so 
said  disks  fits  within  said  grooves  as  it  is 
wrapped. 

10.  Apparatus  according  to  any  one  of  the  preced- 
ing  claims  and  adapted  to  place  said  suture  55 
from  within  a  wound. 
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