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Description 

FIELD  OF  THE  INVENTION 

The  invention  relates  generally  to  the  field  of 
orthopedic  surgery  and  particularly  to  orthopedic 
bone  cutting  guides. 

BACKGROUND  OF  THE  INVENTION 

It  is  sometimes  necessary  for  an  orthopedic 
surgeon  to  perform  accurate  and  precise  bone 
shaping.  For  example,  precise  cutting  of  the  femur 
and  tibia  in  the  area  of  the  knee  is  required  to 
shape  the  bone  ends  to  receive  prostheses  during 
knee  joint  replacement  surgery.  Such  preparation 
involves  resection  of  (removal  of  bone  from)  the 
anterior,  posterior  and  distal  femoral  condyles  and 
the  proximal  end  of  the  tibia.  The  cuts  must  be 
precisely  placed  so  that  the  resulting  shaped  bone 
structure  very  closely  fits  the  intended  prostheses 
and  so  that  the  tibia  and  femur  are  properly  aligned 
after  implantation  of  the  prosthesis.  Precise  bone 
cuts  are  also  required  when  an  osteotomy  is  per- 
formed  to  realign  an  articular  joint  with  its  phys- 
iological  mechanical  axis.  Such  preparation  in- 
volves  resection  of  a  wedge  of  bone  adjacent  to 
the  articular  surface,  thereby  realigning  the  trans- 
verse  axis  of  the  joint  relative  to  the  axis  of  the 
supporting  bone.  The  cut  surfaces  are  planar  to 
enable  complete  surface  contact  of  the  surfaces 
when  bones  are  repositioned  and  secured  in  place. 

At  one  time,  shaping  cuts  in  the  bones  were 
made  without  benefit  of  cutting  guides.  Surgeons 
attempted  to  correct  errors  made  during  the  cutting 
process  by  application  of  varying  quantities  of  ce- 
ment  while  securing  a  prostheses  to  the  bone.  New 
orthopedic  techniques  include  the  use  of  porous 
coated  prostheses.  The  new  prostheses  promote 
bone  ingrowth;  they  are  used  with  minimal  or  no 
cement.  Commonly,  the  cement  is  applied  in  a  thin 
layer  of  uniform  thickness.  In  that  case,  cutting 
errors  can  no  longer  be  easily  corrected  and  it 
becomes  crucial  that  cuts  be  accurately  made  to 
within  about  0.05mm  to  about  0.1mm  (a  few  thou- 
sandths  of  an  inch). 

The  necessity  for  precise  and  accurate  bone 
cutting  has  led  to  the  development  of  instruments 
specifically  designed  to  guide  the  surgeon's  saw 
blade  during  the  bone  cutting  procedure.  Examples 
of  such  instruments  include  those  sold  as  the  How- 
medicaR  P.C.A.™  Universal™  Total  Knee  Instru- 
ment  System  by  Howmedica,  Inc.  Reference  is 
made  to  the  publication  entitled  "The  PCA™  Pri- 
mary  Total  Knee  System",  brochure  No.  ST2014, 
1984.  Another  example  of  instruments  are  those 
sold  as  the  Whiteside  Ortholoc™  Total  Knee  Sys- 
tem  by  Dow  Corning/Wright.  Reference  is  made  to 

the  brochure  entitled  "Whiteside  Ortholoc™  Total 
Knee  System:  Surgical  Procedure",  Form  No. 
L095-02011,  1984. 

In  one  bone  shaping  technique,  femoral  cuts 
5  are  made  as  follows:  an  intramedullary  alignment 

rod  is  driven  upwardly  within  the  shaft  of  the  femur 
for  perhaps  203mm  (eight  inches),  the  protruding 
end  of  the  rod  being  used  to  locate  precisely  the 
cuts  that  are  needed.  Using  various  marking  and 

io  measuring  instruments,  as  described  e.g.  in  EP-A-0 
194  014,  a  saw  guide  is  eventually  mounted  to  the 
rod,  the  saw  guide  having  slots  in  it  through  which 
the  saw  blade  can  extend  during  a  sawing  opera- 
tion.  In  this  manner,  the  distance  between  cuts  and 

75  also  the  general  plane  of  the  cuts  may  be  at  least 
partially  controlled.  Unfortunately,  the  toothed  end 
of  the  saw  blade  is  somewhat  thicker  than  is  the 
body  of  the  saw  blade.  To  accommodate  insertion 
of  the  saw  blade,  the  slots  are  formed  slightly 

20  wider  than  the  thickness  of  the  saw  blade,  affording 
the  saw  blade  a  substantial  degree  of  freedom  to 
wobble.  The  wobbling  can  cause  cuts  to  be  made 
having  substantial  errors  in  the  angle  of  the  plane 
of  the  cut.  Whiteside  U.S.  Pat.  No.  4,467,801  de- 

25  scribes  a  cutting  guide  for  a  bone  cutting  saw 
blade  having  a  slot  such  as  the  one  described 
above.  Petersen,  U.S.  Pat.  No.  4,524,766,  also  de- 
scribes  a  cutting  guide  for  a  bone  cutting  saw 
blade  having  slots  in  which  a  saw  blade  fits. 

30  Another  similar  saw  guide  uses  a  flat  guide 
surface  (rather  than  a  slot)  to  position  and  guide 
the  saw  blade.  It  is  intended  that  the  surgeon  will 
maintain  surface-to-surface  contact  between  the 
saw  blade  and  the  planar  guide  surface  during  the 

35  cutting  operation.  It  will  be  understood  that  bone 
properties  vary  widely;  from  very  soft  bone  to  very 
hard  bone,  including  patches  of  soft  bone  within  a 
hard  bone  structure.  Hence,  it  is  difficult  to  both 
maintain  surface-to-surface  contact  between  a  saw 

40  blade  and  a  planar  guide  surface  and  at  the  same 
time  exert  sufficient  strength  and  force  to  appro- 
priately  cut  the  bone.  For  this  reason,  cuts  that  are 
made  utilizing  guides  with  flat  guide  surfaces 
sometimes  are  not  properly  positioned.  Saw  cutting 

45  guides  having  a  flat  guiding  surface  are  described 
in  the  Howmedica  surgical  technique  brochure  No. 
ST2014,  1984  mentioned  above. 

SUMMARY  OF  THE  INVENTION 
50 

This  invention  relates  to  a  guide  for  a  bone  saw 
blade  and  methods  for  using  the  guide.  The  guide 
comprises  a  main  body  carrying  guide  elements, 
each  element  providing  a  pair  of  parallel  guide 

55  surfaces  adapted  to  guidingly  and  slidingly  engage 
opposite,  parallel,  generally  flat  sides  of  a  saw 
blade  to  guide  the  blade  in  a  predetermined  plane 
during  operation  of  the  saw.  The  guide  surfaces  are 
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spaced  from  one  another  generally  along  the  plane 
a  sufficient  distance  to  permit  the  saw  blade  to 
pivot  out  of  said  plane  away  from  engagement  with 
at  least  one  of  the  guide  surfaces  through  an  angle 
of  at  least  15  °  .  The  guide  further  comprises  attach- 
ment  means  for  attaching  the  guide  to  the  bone  to 
orient  the  guide  elements  with  respect  to  the  bone. 

Another  embodiment  of  the  invention  relates  to 
a  cutting  guide  for  a  saw  blade  employed  to  guide 
the  blade  in  making  pairs  of  spaced,  parallel  shap- 
ing  cuts  such  as  anterior  or  posterior  femoral  cuts, 
the  guide  including  attachment  means  for  attaching 
it  to  the  bone.  The  cutting  guide  comprises  a  body 
carrying  first  and  second  sets  of  guide  elements, 
each  set  having  a  pair  of  guide  surfaces  adapted  to 
guidingly  and  slidingly  engage  opposite,  parallel, 
generally  flat  sides  of  a  saw  blade  to  guide  the 
blade  in  a  predetermined  plane  during  operation  of 
the  saw.  The  guide  surfaces  of  each  set  of  guide 
elements  are  spaced  from  one  another  generally 
along  the  plane  a  sufficient  distance  to  permit  a 
saw  blade  to  pivot  out  of  said  plane  away  from 
engagement  with  at  least  one  of  the  guide  surfaces 
through  an  angle  of  at  least  15°.  The  guide  sur- 
faces  of  each  set  are  positioned  so  that  when  the 
guide  body  is  attached  to  a  bone,  e.g.,  the  distal 
head  of  the  femur,  one  guide  surface  is  closer  to 
the  adjacent  bone  surface  than  the  other,  the  one 
guide  surface  also  being  closer  to  the  intramedul- 
lary  canal  of  the  bone  than  the  other  guide  surface. 
The  first  and  second  sets  of  guide  elements  are 
spaced  a  predetermined  distance  from  each  other 
on  the  body  and  positioned  so  that  the  plane  of  the 
cut  guided  by  the  first  set  runs  parallel  with  the 
plane  of  the  cut  guided  by  the  second  set.  The 
cutting  guide  further  comprises  attachment  means 
for  attaching  the  guide  body  directly  or  indirectly  to 
the  bone  to  orient  the  guide  elements  with  respect 
to  the  bone. 

In  another  embodiment,  the  invention  provides 
a  cutting  guide  for  a  bone  saw  blade  employed  to 
guide  the  blade  in  making  an  anterior  chamfer 
femoral  cut  or  a  posterior  chamfer  femoral  cut,  the 
guide  including  attachment  means  for  attachment 
thereof  to  the  femur.  Chamfer  cuts  are  front  and 
rear  cuts  that  are  slanted  at  an  angle  of,  e.g.,  45° 
to  the  vertical  anterior  and  posterior  cuts  previously 
described.  The  chamfer  cutting  guide  comprises  a 
main  body  and  guide  elements  carried  by  the 
body.  Each  guide  element  provides  a  pair  of  guide 
surfaces  adapted  to  guidingly  and  slidingly  engage 
opposite,  parallel,  generally  flat  sides  of  the  saw 
blade  to  guide  the  blade  in  a  predetermined  plane 
during  operation  of  the  saw.  The  guide  surfaces  of 
each  pair  are  spaced  from  one  another  a  sufficient 
distance  generally  along  the  plane  to  enable  the 
saw  blade  to  pivot  out  of  said  plane  away  from 
engagement  with  at  least  one  of  the  guide  surfaces 

through  an  angle  of  at  least  15°,  one  guide  surface 
being  positioned  closer  to  the  bone  surface  than 
the  other  when  the  guide  is  attached  to  the  femur. 
The  planes  delivered  by  each  pair  of  guide  sur- 

5  faces  intersect  at  a  point  above  the  bone  surface. 
The  invention  in  another  embodiment  provides 

a  method  of  accurately  shaping  a  bone  by  means 
of  accurate  saw  cuts.  The  method  employs  a  saw 
blade  guide  having  a  main  body  carrying  guide 

io  elements,  said  guide  elements  providing  a  pair  of 
guide  surfaces  adapted  to  guidingly  and  slidingly 
engage  opposite,  parallel,  generally  flat  sides  of  a 
saw  blade  to  guide  the  blade  in  a  predetermined 
plane  during  operation  of  the  saw.  The  guide  sur- 

15  faces  are  spaced  from  one  another  generally  along 
the  plane  a  sufficient  distance  as  to  enable  the  saw 
blade  to  pivot  out  of  said  plane  away  from  engage- 
ment  with  at  least  one  of  the  guide  surfaces 
through  an  angle  of  at  least  15°.  The  method 

20  comprises  the  steps  of  orienting  and  attaching  the 
guide  to  a  bone,  inserting  a  saw  blade  between  the 
guide  surfaces  of  the  guide  elements,  urging  the 
saw  blade  into  sliding  contact  with  both  of  the 
guide  surfaces  while  activating  the  saw  blade  to  cut 

25  the  bone,  and  removing  the  saw  blade  from  the 
cutting  guide  by  pivoting  the  blade  out  of  the  plane 
and  away  from  engagement  with  at  least  one  of  the 
guide  surfaces. 

30  BRIEF  DESCRIPTION  OF  DRAWINGS 

Figure  1  is  a  perspective  view  of  a  cutting  step 
of  the  invention  being  positioned  on  the  anterior 
surface  of  the  proximal  tibia; 

35  Figure  2  is  a  perspective  view  showing  a  step  in 
the  performance  of  a  distal  femoral  cut  utilizing 
a  guide  of  the  invention; 
Figure  3  is  a  perspective  view  showing  a  further 
bone  cutting  step,  a  guide  of  the  invention  being 

40  positioned  on  the  cut  surface  of  the  distal  femur 
positioned  to  guide  the  surgeon  in  making  anter- 
ior  and  posterior  femoral  cuts; 
Figure  4  is  a  perspective  view  showing  the  per- 
formance  of  a  chamfer  cut,  a  guide  of  the  inven- 

45  tion  being  positioned  on  the  cut  distal  femur 
surface  to  guide  the  surgeon  in  making  the 
anterior  and  posterior  femoral  chamfer  cuts; 
Figure  5  is  a  cross-sectional  view  of  the  cutting 
guide  of  Figure  1  ; 

50  Figure  6  is  a  cross-sectional  view  of  the  cutting 
guide  of  Figure  3;  and 
Figure  7  is  a  cross-sectional  view  of  the  cutting 
guide  of  Figure  4. 

55 
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DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

Six  basic  bone  cuts  are  required  in  a  typical 
surgical  protocol  to  prepare  the  tibia  and  femur  to 
receive  knee  replacement  prostheses.  The  six  cuts 
include  a  proximal  tibial  cut  (Fig.  1),  a  distal  fem- 
oral  cut  (Fig.  2),  anterior  and  posterior  femoral  cuts 
(Fig.  3),  and  anterior  and  posterior  femoral  chamfer 
cuts  (Fig.  4).  Each  basic  bone  cut  will  generally 
require  different  bone  cutting  guides;  however,  ap- 
propriate  attachment  devices  may  be  devised  to 
permit  use  of  a  single  guide  for  several  cutting 
operations. 

The  bone  cutting  guide  (10)  shown  in  Figures  1 
and  5  may  be  used  to  guide  a  saw  blade  (30)  in 
the  proximal  tibial  cut.  The  body  (20)  of  the  guide 
is  positioned  on  the  anterior  surface  (17)  of  the 
proximal  tibia  using  an  external  alignment  guide 
(not  shown).  The  tibial  external  alignment  guide  is 
designed  to  establish  alignment  reference  points  at 
the  center  of  the  knee  joint  and  at  the  center  of  the 
ankle  joint  and  is  used  to  orient  the  bone  cutting 
guide  relative  to  the  two  reference  points  selected. 
Tibial  cut  orientation,  e.g.,  bone  cutting  guide  ori- 
entation,  varies  with  prosthetic  knee  design  and 
surgeon  preference.  Typically,  the  medial/lateral 
orientation  of  the  cutting  plane  is  perpendicular  to  a 
line  defined  by  the  two  reference  points  selected. 
The  anterior/posterior  orientation  of  the  cutting 
plane  may  range  from  0  to  12  degrees  posterior 
slope.  The  alignment  guide  is  visually  aligned  to  be 
generally  parallel  with  the  axis  of  the  tibia. 

Cutting  guide  elements  (22)  and  (25)  providing 
a  pair  of  guide  surfaces  (23)  and  (26),  are  carried 
by  the  body  (20)  of  the  cutting  guide.  The  body 
(20)  of  the  cutting  guide  is  generally  parallelepiped 
in  shape,  and  the  guide  element  (22)  is  formed  as 
a  bar  extending  parallel  to  the  long  dimensions  of 
the  body.  The  body  is  desirably  recessed  as 
shown  at  (24)  to  define  the  other  guide  element 
(25).  The  guide  surfaces  (23)  and  (26)  face  in 
generally  opposite  directions  and  define  between 
them  a  plane  P  in  which  the  saw  blade  moves 
during  a  sawing  procedure.  Using  the  alignment 
guide,  cutting  guide  elements  (22)  and  (25)  are 
oriented  so  that  one  of  the  guide  surfaces  (26)  is 
closer  to  the  anterior  bone  surface  than  the  other 
(23).  The  one  guide  surface  (26)  that  is  closer  to 
the  anterior  surface  is  also  mounted  on  the  bone  so 
that  it  engages  the  side  of  the  saw  blade  facing  the 
portion  of  the  bone  that  will  remain  intact  after 
resection,  thus  assuring  that  if  any  cutting  error  is 
made,  e.g.,  by  the  blade  pushing  away  from  the 
guide  surface  elements,  it  will  occur  in  the  portion 
of  the  bone  that  will  be  discarded. 

After  the  bone  cutting  guide  is  positioned  on 
the  tibia,  it  is  secured  by  pins  (27)  received  in 

holes  (28)  in  the  guide  body  (20)  and  aligned  holes 
in  the  confronting  bone  surface  (17),  respectively. 
Then  a  cut  is  made  by  placing  the  saw  blade 
between  the  guide  surfaces  (23)  and  (26)  so  that 

5  the  guide  surfaces  engage  opposing  sides  of  the 
saw  blade  (31)  and  (32).  The  surgeon  urges  the 
saw  blade  sides  against  the  respective  guide  sur- 
faces  during  the  bone  cutting  operation. 

After  the  cutting  procedure  has  been  com- 
io  pleted  the  saw  blade  (30)  may  be  removed  by 

pivoting  it  out  of  the  plane  away  from  at  least  one 
of  the  guide  surfaces  (26)  through  a  convenient 
angle  as  shown  by  dotted  line  "A"  in  Figure  5  and 
away  from  the  remaining  cut  surface  of  the  bone 

is  so  that  the  saw  blade  (30),  including  its  wide  tooth- 
ed  portion  (33),  can  be  withdrawn  from  the  guide. 
The  guide  surfaces  permit  the  blade  to  be  pivoted 
through  an  angle  of  at  least  15°,  preferably  at  least 
30°. 

20  Five  bone  cuts  are  required  in  the  exemplified 
protocol  to  prepare  the  distal  femur  to  support  the 
femoral  component  of  a  total  knee  prosthesis.  The 
order  of  these  cuts  varies  with  surgical  technique 
and  surgeon  preference,  Typical  femoral  cuts  in- 

25  elude  the  distal  cut,  anterior  cut,  posterior  cut, 
anterior  chamfer  cut,  and  posterior  chamfer  cut.  In 
one  sequence,  a  first  distal  cut  is  followed  serially 
by  the  anterior,  posterior  and  then  the  two  chamfer 
cuts.  A  second  approach  begins  with  the  anterior 

30  cut,  followed  by  the  posterior  cut,  distal  cut,  and 
then  the  two  chamfer  cuts.  The  specific  cutting 
guides  exemplified  below  have  beer  developed  for 
the  former  surgical  approach.  The  concept  for  us- 
ing  these  cutting  guides  is  equally  applicable  to 

35  both  approaches  for  preparing  the  femur. 
The  cutting  guide  (11)  of  Figure  2  is  designed 

to  aid  the  surgeon  in  making  an  accurate  distal 
femoral  cut.  The  guide  body  (20)  is  positioned  on 
the  anterior  surface  (18)  of  the  distal  femur,  using  a 

40  femoral  alignment  guide  (not  shown).  The  femoral 
alignment  guide  is  designed  to  establish  orientation 
of  the  distal  femoral  cut  relative  to  the  femoral 
mechanical  axis.  Anatomical  references  include  the 
intramedullary  canal,  femoral  shaft,  or  hip  joint  cen- 

45  ter  combined  with  the  knee  joint  center.  Referen- 
cing  the  hip  joint  center  is  preferred  as  this  point 
combined  with  the  knee  joint  center  defines  the 
mechanical  axis  of  the  femur.  In  general,  the  distal 
femoral  cut  is  made  perpendicular  to  the  mechani- 

50  cal  axis  in  both  medial/lateral  and  anterior/posterior 
directions. 

The  guide  body  (20)  carries  guide  elements 
(22)  and  (25)  each  having  a  pair  of  guide  surfaces 
(23)  and  (26),  respectively,  adapted  to  guidingly 

55  and  slidingly  engage  opposing  sides  (31)  and  (32) 
of  the  saw  blade  (30).  One  guide  surface  (26)  is 
positioned  closer  to  the  anterior  surface  (18)  of  the 
femur  than  the  other  guide  surface  (23)  when 

4 



7 EP  0  339  050  B1 8 

mounted  on  the  bone.  The  one  guide  surface  (26) 
also  engages  the  same  side  of  the  saw  blade  (30) 
that  faces  the  bone  portion  (50)  intended  to  remain 
after  resection. 

The  bone  cutting  guide  (11)  thus  restrains 
blade  travel  to  prevent  disruption  of  the  bone  sur- 
face  that  will  remain  intact  after  resection.  In  mak- 
ing  the  actual  cut  the  surgeon  follows  the  proce- 
dure  described  above.  The  saw  blade  may  then  be 
rotated  away  from  the  preserved  cut  surface  for 
removal.  The  guide  (11)  is  similar  to  the  guide  (10) 
of  Figure  1,  and  is  similarly  held  to  the  anterior 
surface  (18)  of  the  femur  by  means  of  pins  or  the 
like. 

After  the  distal  femoral  cut  has  been  made, 
guide  holes  are  placed  in  the  resulting  flat  remain- 
ing  bone  surface  to  support  and  align  subsequent 
bone  cutting  guides.  Alignment  holes  in  the  distal 
femur  are  located  with  the  aid  of  a  drill  guide  (not 
shown).  The  drill  guide  is  placed  flush  on  the  distal 
femoral  cut  and  centered  relative  to  the  distal  fe- 
mur.  Guide  holes  in  the  drill  guide  are  located  to 
match  support  pegs  (36)  on  subsequent  cutting 
guides  and  attachment  pegs  on  the  femoral  com- 
ponent  of  the  total  knee  implant, 

The  cutting  guide  (12)  shown  in  Figures  3  and 
6  is  used  to  make  anterior  and  posterior  femoral 
cuts.  That  guide  (12)  comprises  a  body  (20)  carry- 
ing  first  and  second  sets  (44),  (47)  of  guide  ele- 
ments  (22),  (25),  and  (42),  (45),  each  set  having  a 
pair  of  guide  surfaces  (23),  (26),  and  (43),  (46) 
adapted  to  guidingly  and  slidingly  engage  opposite 
generally  flat  sides  (31),  (32)  of  a  saw  blade  (30)  to 
guide  the  blade  (30)  in  a  predetermined  plane 
shown  as  P  in  Figure  6  during  operation  of  the  saw. 
The  guide  surfaces  (23),  (26),  and  (43),  (46)  of 
each  set  are  spaced  from  one  another  a  sufficient 
distance  as  to  enable  the  saw  blade  (30)  to  pivot 
through  an  angle  of  at  least  15°  out  of  said  plane 
P  away  from  engagement  with  at  least  one  of  the 
guide  surfaces.  In  each  set  of  guide  elements,  one 
guide  surface  (23,  43)  is  oriented  closer  to  the  cut 
surface  of  the  femur  and  closer  to  the  intramedul- 
lary  canal  of  the  femur  than  the  other  guide  surface 
(26,  46).  When  the  guide  (12)  is  mounted  on  the 
bone  the  sets  (44)  and  (47)  of  guide  elements 
carried  by  the  body  (60)  are  spaced  a  predeter- 
mined  distance  apart  and  are  positioned  so  that  the 
planes  shown  as  P  (shown  in  Figure  6)  of  blade 
movement  defined  by  the  guide  surfaces  of  each 
element  are  parallel  to  each  other.  The  orientation 
of  the  two  cutting  planes  for  the  anterior  and  pos- 
terior  femoral  cuts  determined  by  the  placement  of 
the  guide  element  sets  relative  to  the  distal  femoral 
cut,  is  set  to  match  that  of  the  mating  surfaces  on 
the  femoral  component  of  the  knee  implant.  Four  or 
more  sizes  of  guides  may  be  available  for  use  ~ 
extra-large,  large,  medium,  and  small,  with  the  dis- 

tances  between  sets  of  guide  elements  ranging 
from  approximately  55  mm  when  the  extra-large 
guide  is  used  to  44  mm  when  the  small  guide  is 
used. 

5  The  cutting  guide  body  (60)  is  attached  to  the 
bone  so  that  one  set  of  guide  elements  (44)  is 
positioned  adjacent  the  anterior  portion  of  the  distal 
femur  and  the  other  set  (47)  is  positioned  adjacent 
the  posterior  portion  of  the  distal  femur.  The  sur- 

io  geon  may  then  insert  a  saw  blade  (30)  into  one  set 
of  guide  elements  and  resect  the  bone  according 
to  the  procedure  described  above.  Following  that, 
the  surgeon  will  make  a  second  cut  using  the  other 
set  of  guide  elements  and  following  the  cutting 

is  procedure  described  above.  Each  set  of  guide  ele- 
ments  restricts  saw  blade  motion  from  disrupting 
the  desired  cut  surface. 

Finally,  anterior  and  posterior  chamfer  cuts  are 
made  by  the  surgeon.  A  chamfer  cutting  guide 

20  (14)  is  shown  in  Figures  4  and  7  as  comprising 
guide  elements  (22)  and  (25)  providing  first  and 
second  pairs  of  guide  surfaces  (23,  26),  and  (43, 
46)  adapted  to  guidingly  and  slidingly  engage  op- 
posite  generally  flat  sides  of  the  saw  blade  (30)  to 

25  guide  the  blade  (30)  in  a  predetermined  plane  P 
during  operation  of  the  saw.  The  pairs  of  guide 
surfaces  (23,  26)  and  (43,  46)  are  spaced  generally 
along  the  plane  a  sufficient  distance  from  each 
other  to  enable  the  saw  blade  to  pivot  out  of  said 

30  plane  away  from  engagement  with  at  least  one  of 
the  guide  surfaces  through  an  angle  of  at  least 
15°.  The  guide  (14)  includes  attachment  means 
(36)  orienting  the  guide  (14)  so  that  each  pair  of 
guide  surfaces  includes  one  guide  surface  (26,  46) 

35  that  is  closer  to  the  cut  surface  of  the  femur  than 
the  other  guide  surface  (23,  43)  when  the  cutting 
guide  (14)  is  attached  to  the  bone.  The  pairs  of 
guide  surfaces  are  carried  by  the  guide  body  so 
that  the  plane  P  defined  by  the  guide  surfaces  of 

40  each  pair  intersect  at  a  point  (39)  spaced  from  the 
cut  distal  femur  surface. 

The  body  of  the  chamfer  cutting  guide  (14) 
may  desirably  be  attached  to  the  bone  by  placing 
pins  (36)  in  the  holes  made  for  the  anter- 

45  ior/posterior  femoral  cuts.  Once  the  guide  (14)  has 
been  properly  oriented  and  attached  the  surgeon 
makes  sequential  cuts  using  the  guide  elements 
carried  by  the  body  according  to  the  procedure 
described  above. 

50  In  a  preferred  embodiment,  the  chamfer  cutting 
guide  comprises  a  pair  of  parallel,  generaily  trian- 
gular  prisms  having  adjacent  vertices  and  having 
end  supports  joining  the  prisms.  The  prisms  have 
respective  parallel  guide  surfaces  laying  in  parallel 

55  planes  and  spaced  so  as  to  receive  between  them 
opposite  generally  flat  sides  of  the  saw  blade.  The 
cutting  planes  established  by  the  two  pairs  of  guide 
surfaces  are  aligned,  relative  to  the  distal  femoral 

5 
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cut,  to  ensure  uniform  contact  between  the  cut 
surface  and  the  adjoining  implant  surface. 

All  the  cutting  guides  of  the  invention  include 
attachment  means  for  securing  them  to  the  bony 
structure  for  which  they  will  be  used.  Desirably  the 
attachment  means  are  smooth  pins  which  may  or 
may  not  be  secured  to  the  cutting  guide.  Other 
means  for  attaching  the  cutting  guides  include 
screws  which  may  be  anchored  into  the  bony 
structure  or  a  clamping  mechanism  that  grasps  the 
bony  structure. 

In  one  embodiment  the  attachment  means  in- 
cludes  pins  insertable  in  a  bone,  the  cutting  guide 
having  a  plurality  of  holes  sized  and  spaced  to 
receive  the  pins.  Desirably  the  hole  is  sized  so  that 
force  must  be  applied  to  the  guide  attached  to  it. 
The  close  fit  of  the  pin  in  the  hole  restrains  the 
guide  from  moving  during  the  cutting  operation.  In 
another  embodiment  the  holes  in  the  body  spaced 
and  sized  to  received  the  pins  are  in  alternate 
positions  so  that  the  guide  may  be  oriented  in 
several  positions  with  respect  to  the  bone  without 
adjusting  the  location  of  the  pins. 

The  invention  described  herein  relates  to  a 
cutting  guide  for  a  bone  saw  blade.  Although  the 
cutting  guides  described  above  are  used  primarily 
for  total  knee  arthroplasty,  the  cutting  guides  may 
also  be  used  with  bone  resection  for  various  types 
of  implants,  including  hip,  ankle,  shoulder,  wrist, 
elbow  and  the  like.  The  cutting  guides  of  this 
invention  may  also  be  used  to  make  general  bone 
cuts  required  in  osteotomies  of  long  bones.  The 
guide  surfaces  of  the  guide  elements  of  this  inven- 
tion  define  a  discrete  cutting  plane  for  saw  blade 
motion.  The  orientation  position  of  the  cutting  plane 
may  be  predetermined  using  external  or  internal 
alignment  jigs  and  guides.  The  guide  surfaces  are 
so  arranged  with  respect  to  the  bone  that  during 
saw  blade  operation  rotation  of  the  saw  blade  about 
either  guide  element  moves  the  cutting  edge  of  the 
blade  into  bone  which  is  to  be  resected  and  dis- 
carded.  The  guide  surfaces  restrain  blade  travel 
from  disrupting  the  desired  cut  bone  surface. 

The  cutting  guides  of  this  invention  commonly 
have  handles  on  either  end  of  the  main  body  that 
run  parallel  to  the  cutting  surfaces.  The  handles 
allow  the  surgeon  to  easily  move  the  cutting  guide 
to  position  it  on  the  bone.  When  the  cutting  guide 
is  provided  with  holes  that  engage  pins  previously 
positioned  on  the  bone,  the  handles  of  the  guide 
may  be  grasped  by  the  surgeon  and  the  guide 
holes  matched  to  the  pins.  The  surgeon  may  then 
apply  downward  force  to  the  handles  to  cause  the 
guide  body  to  move  downwardly  engaging  the  pins 
in  the  holes.  This  allows  the  guide  to  be  tightly 
positioned  on  the  pin  so  there  is  no  movement  of 
the  guide  during  the  cutting  process. 

Claims 

1.  A  cutting  guide  (10)  for  an  orthopedic  bone 
saw  blade  (30)  for  use  in  resecting  a  bone 

5  portion,  comprising  a  body  (20),  guide  ele- 
ments  (22,  25)  carried  by  the  body  and  having 
guide  surfaces  (23,  26)  adapted  to  guidingly 
and  slidingly  engage  opposite  generally  flat 
sides  of  a  saw  blade  to  guide  the  blade  in  a 

io  predetermined  plane  during  operation  of  the 
saw,  the  guide  being  characterized  in  that  said 
guide  surfaces  (23,  26)  are  spaced  from  one 
another  generally  along  said  predetermined 
plane  (P)  a  sufficient  distance  to  enable  the 

is  saw  blade  to  pivot  out  of  said  plane  away  from 
engagement  with  at  least  one  of  the  guides 
surfaces  through  an  angle  of  at  least  approxi- 
mately  15°;  attachment  means  (27,  28)  for 
attaching  the  guide  to  a  bone  surface  to  orient 

20  the  guide  element  with  respect  to  the  bone, 
said  guide  elements  being  aligned  so  that  any 
undesired  movement  of  the  saw  blade  during 
the  cutting  operation  is  directed  harmlessly  in 
a  direction  toward  a  portion  of  the  bone  being 

25  resected  and  discarded. 

2.  The  cutting  guide  of  Claim  1  for  cutting  a  bone 
end  having  a  center  of  mass,  the  guide  being 
further  characterized  in  that  one  of  the  guide 

30  elements  (22,  25)  carried  by  the  body  is  closer 
to  the  bone  surface  than  the  other  element 
when  the  guide  is  mounted  to  the  bone  sur- 
face,  said  one  guide  element  being  on  the 
same  side  of  said  plane  (P)  as  is  the  center  of 

35  mass  of  the  bone  end. 

3.  The  cutting  guide  of  Claim  1  further  character- 
ized  in  that  said  guide  comprises  manually 
graspable  handle  means  carried  by  the  body 

40  for  stabilizing  the  guide  during  the  cutting  op- 
eration. 

4.  The  cutting  guide  of  Claim  1  further  character- 
ized  in  that  said  attachment  means  (27,  28) 

45  includes  means  attachable  to  a  bone  structure 
and  having  a  plurality  of  pins  (27)  extending 
outwardly  therefrom,  said  cutting  guide  body 
having  a  plurality  of  holes  (28)  sized  and 
spaced  to  receive  said  pins  to  orient  the  cut- 

so  ting  guide  with  respect  to  the  bone. 

5.  The  cutting  guide  of  Claim  4  further  character- 
ized  in  that  said  holes  (28)  are  sized  and 
spaced  to  receive  the  pins  (27)  in  alternate 

55  positions  so  that  the  guide  may  be  oriented 
with  respect  to  the  bone  without  adjusting  the 
location  of  the  pins. 

6 
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6.  The  cutting  guide  of  Claim  1  further  character- 
ized  in  that  said  attachment  means  includes 
pins  insertable  in  a  bone,  said  cutting  guide 
body  having  a  plurality  of  holes  sized  and 
spaced  to  receive  said  pins  to  orient  the  guide 
with  respect  to  the  bone. 

7.  The  cutting  guide  of  Claim  6  further  character- 
ized  in  that  said  holes  in  the  body  are  spaced 
and  sized  to  receive  the  pins  in  alternate  posi- 
tions  so  that  the  guide  may  be  oriented  with 
respect  to  the  bone  without  adjusting  the  loca- 
tion  of  the  pins  in  the  bone. 

Patentanspruche 

1.  Eine  Schneidfuhrung  (10)  fur  ein  orthopadi- 
sches  Knochensageblatt  (30)  zur  Verwendung 
bei  der  Resektion  eines  Knochenabschnittes, 
mit  einem  Korper  (20),  Fuhrungselementen 
(22,  25),  welche  von  dem  Korper  getragen  sind 
und  Fuhrungsflachen  (23,  26)  haben,  welche 
dazu  ausgebildet  sind,  fuhrend  und  gleitend 
einander  gegenuberliegende,  im  wesentlichen 
flache  Seiten  eines  Sageblattes  anzugreifen, 
urn  das  Blatt  in  einer  vorbestimmten  Ebene  im 
Betrieb  der  Sage  zu  fuhren,  wobei  die  Fuhrung 
dadurch  gekennzeichnet  ist,  dal3  die  Fuhrungs- 
flachen  (23,  26)  im  wesentlichen  entlang  der 
vorbestimmten  Ebene  (P)  in  einem  ausreichen- 
den  Abstand  voneinander  angeordnet  sind,  urn 
zu  ermoglichen,  dal3  das  Sageblatt  aus  der 
Ebene  auBer  Eingriff  mit  wenigstens  einer  der 
Fuhrungsflachen  urn  einen  Winkel  von  wenig- 
stens  etwa  15°  schwenkbar  ist;  Befestigungs- 
mittel  (27,  28)  zum  Befestigen  der  Fuhrung  an 
einer  Oberflache  des  Knochens,  urn  das  Fuh- 
rungselement  relativ  zu  dem  Knochen  auszu- 
richten,  wobei  die  Fuhrungselemente  so  aus- 
gerichtet  sind,  dal3  jede  unerwunschte  Bewe- 
gung  des  Sageblattes  wahrend  des  Schneid- 
betriebes  problemlos  in  eine  Richtung  auf  ei- 
nen  Bereich  des  Knochens  gelenkt  wird,  wel- 
cher  resektiert  und  entfernt  wird. 

2.  Die  Schneidfuhrung  nach  Anspruch  1  zum 
Schneiden  eines  Knochenendes,  welchem  ei- 
nen  Massenschwerpunkt  hat,  wobei  die  Fuh- 
rung  weiter  dadurch  gekennzeichnet  ist,  dal3 
eines  der  Fuhrungselemente  (22,  25),  welches 
durch  den  Korper  getragen  ist,  dichter  an  der 
Oberflache  des  Knochens  ist  als  das  andere 
Element,  wenn  die  Fuhrung  an  der  Oberflache 
des  Knochens  befestigt  ist,  wobei  ein  Fuh- 
rungselement  auf  derselben  Seite  der  Ebene 
(P)  ist  wie  der  Massenschwerpunkt  des  Kno- 
chenendes. 

3.  Die  Schneidfuhrung  nach  Anspruch  1  weiter 
dadurch  gekennzeichnet,  dal3  die  Fuhrung  ma- 
nuell  greifbare  Handhabungsmittel  aufweist, 
welche  zur  Stabilisierung  der  Fuhrung  wahrend 

5  des  Schneidbetriebes  von  dem  Korper  getra- 
gen  werden. 

4.  Die  Schneidfuhrung  nach  Anspruch  1  weiter 
dadurch  gekennzeichnet,  dal3  die  Befesti- 

io  gungsmittel  (27,  28)  Mittel  einschlieBen,  wel- 
che  an  eine  Knochenstruktur  anfugbar  sind 
und  eine  Vielzahl  von  Stiften  (27)  haben,  wel- 
che  sich  von  diesen  nach  auBen  erstrecken, 
wobei  der  Korper  der  Schneidfuhrung  eine 

is  Vielzahl  von  Lochern  (28)  hat,  welche  bemes- 
sen  und  im  Abstand  voneinander  angeordnet 
sind,  urn  die  Stifte  aufzunehmen,  urn  die 
Schneidfuhrung  relativ  zu  dem  Knochen  zu 
orientieren. 

20 
5.  Die  Schneidfuhrung  nach  Anspruch  4  weiter 

dadurch  gekennzeichnet,  dal3  die  Locher  (28) 
bemessen  und  im  Abstand  voneinander  ange- 
ordnet  sind,  urn  die  Stifte  (27)  in  wechselnden 

25  Positionen  aufzunehmen,  so  dal3  die  Fuhrung 
mit  Rucksicht  auf  den  Knochen  ohne  Justie- 
rung  der  Lage  der  Stifte  ausgerichtet  werden 
kann. 

30  6.  Die  Schneidfuhrung  nach  Anspruch  1  weiter 
dadurch  gekennzeichnet,  dal3  die  Befesti- 
gungsmittel  in  einen  Knochen  einsetzbare  Stif- 
te  einschlieBen,  wobei  der  Korper  der  Schneid- 
fuhrung  eine  Vielzahl  von  Lochern  aufweist, 

35  welche  ausgebildet  und  angeordnet  sind,  urn 
die  Stifte  aufzunehmen,  urn  die  Fuhrung  relativ 
zu  dem  Knochen  zu  orientieren. 

7.  Die  Schneidfuhrung  nach  Anspruch  6  weiter 
40  dadurch  gekennzeichnet,  dal3  die  Locher  in 

dem  Korper  im  Abstand  angeordnet  und  be- 
messen  sind,  urn  die  Stifte  in  wechselnden 
Positionen  aufzunehmen,  so  dal3  die  Fuhrung 
relativ  zu  dem  Knochen  orientiert  wird,  ohne 

45  die  Lage  der  Stifte  in  dem  Knochen  einzustel- 
len. 

Revendicatlons 

50  1.  Guide  de  coupe  (10)  pour  une  lame  de  soie  a 
os  orthopedique  (30)  destinee  a  etre  utilise 
pour  resequer  une  partie  d'os,  comprenant  un 
corps  (20),  des  elements  de  guidage  (22,  25) 
portes  par  le  corps  et  ayant  des  surfaces  de 

55  guidage  (23,  26)  adaptees  pour  donner  un 
appui  de  guidage  et  coulissant  a  des  faces 
opposees,  de  forme  generale  plate,  d'une  lame 
de  soie  de  maniere  a  guider  la  lame  dans  un 

7 
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plan  predetermine  pendant  le  fonctionnement 
de  la  soie,  le  guide  etant  caracterise  en  ce  que 
lesdites  surfaces  de  guidage  (23,  26)  sont  es- 
pacees  I'une  de  I'autre,  sensiblement  le  long 
dudit  plan  predetermine  (P),  d'une  distance 
suffisante  pour  permettre  a  la  lame  de  soie  de 
sortir  du  plan  par  un  mouvement  de  pivote- 
ment  en  s'eloignant  du  contact  d'au  moins  une 
des  surfaces  de  guidage,  sur  un  angle  d'au 
moins  environ  15°  ;  des  moyens  de  fixation 
(27,  28)  destines  a  fixer  le  guide  a  une  surface 
osseuse  pour  orienter  I'element  de  guidage 
par  rapport  a  I'os,  lesdits  elements  de  guidage 
etant  alignes  de  telle  maniere  que  tout  even- 
tuel  mouvement  indesirable  de  la  lame  de  soie 
pendant  I'operation  de  coupe  soit  dirige  dans 
une  direction  sans  danger  allant  vers  une  par- 
tie  de  I'os  qu'on  est  en  train  de  resequer  ou 
d'eliminer. 

w 

15 

5 

6.  Guide  de  coupe  selon  la  revendication  1,  ca- 
racterise  en  outre  ce  que  lesdits  moyens  de 
fixation  comprennent  des  chevilles  pouvant 
etre  inseres  dans  I'os,  ledit  corps  du  guide  de 
coupe  ayant  une  pluralite  de  trous  dimension- 
nes  et  espaces  pour  recevoir  lesdites  chevilles 
afin  d'orienter  le  guide  par  rapport  a  I'os. 

7.  Guide  de  coupe  selon  la  revendication  6,  ca- 
racterise  en  outre  en  ce  que  lesdits  trous  du 
corps  sont  espaces  et  dimensionnes  pour  re- 
cevoir  les  chevilles  dans  des  positions  alter- 
nees  de  maniere  que  le  guide  puisse  etre 
oriente  par  rapport  a  I'os  sans  ajuster  I'empla- 
cement  des  chevilles  dans  I'os. 

20 
2.  Guide  de  coupe  selon  la  revendication  1  ,  desti- 

ne  a  couper  une  extremite  d'os  ayant  un  cen- 
tre  de  masse,  le  guide  etant  en  outre  caracteri- 
se  en  ce  qu'un  premier  des  elements  de  gui- 
dage  (22,  25)  portes  par  le  corps  est  plus  25 
rapproche  de  la  surface  de  I'os  que  I'autre 
element  lorsque  le  guide  est  monte  sur  la 
surface  de  I'os,  ledit  premier  element  de  gui- 
dage  etant  sur  le  meme  cote  dudit  plan  (P) 
que  le  centre  de  masse  de  I'extremite  d'os.  30 

3.  Guide  de  coupe  selon  la  revendication  1,  ca- 
racterise  en  outre  en  ce  que  ledit  guide  com- 
prend  des  moyens  formant  poignee  portes  par 
le  corps,  qu'on  peut  saisir  a  la  main  et  qui  sont  35 
destines  a  stabiliser  le  guide  pendant  I'opera- 
tion  de  coupe. 

4.  Guide  de  coupe  selon  la  revendication  1,  ca- 
racterise  en  outre  en  ce  que  lesdits  moyens  de  40 
fixation  (27,  28)  comprennent  des  moyens 
pouvant  etre  fixes  a  une  structure  d'os  et  ayant 
une  pluralite  de  chevilles  (27)  qui  en  partent  en 
se  dirigeant  vers  I'exterieur,  ledit  corps  du  gui- 
de  de  coupe  presentant  une  pluralite  de  trous  45 
(28)  dimensionnes  et  espaces  pour  recevoir 
lesdites  chevilles  afin  d'orienter  le  guide  de 
coupe  par  rapport  a  I'os. 

5.  Guide  de  coupe  selon  la  revendication  4,  ca-  50 
racterise  en  outre  en  ce  que  lesdits  trous  (28) 
sont  dimensionnes  et  espaces  pour  recevoir 
les  chevilles  (27)  dans  des  positions  alternees, 
de  sorte  que  le  guide  peut  etre  oriente  par 
rapport  a  I'os  sans  ajuster  I'emplacement  des  55 
chevilles. 
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