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(57)  A  pliable  metallic  mesh  implant  plate  struc- 
ture  for  the  internal  fixation  of  bone  fractures 
and  for  use  in  orthognathic  and  reconstructive 
surgery.  The  plate  structure  includes  a  multip- 
licity  of  substantially  square  perforations  (12) 
extending  from  the  outer  face  side  of  the  plate 
structure  to  the  bone  interface  side  thereof  and 
arranged  uniformly  in  parallel  rows  and  parallel 
lines.  Each  perforation  (12)  includes  an  arcuate 
chamfer  of  substantially  uniform  configuration 
extending  inwardly  from  the  outer  face  side  of 
the  plate  structure  to  the  bone  interface  side 
about  the  entire  periphery  thereof.  Thus,  when 
bone  screws  (18)  having  a  screw  head  configu- 
ration  (22)  including  a  hemispherical  underside 
portion  and  low  profile  upper  head  portion,  are 
applied  through  the  perforations  (12)  of  the 
mesh  plate  structure  from  the  outer  face  side 
and  screwed  into  the  bone  proximate  the  bone 
interface  side  thereof,  with  the  screw  head  (22) 
seated  in  congruent  fitment  in  the  perforation 
(12),  there  is  presented  a  relatively  non-obtru- 
sive  surface  at  the  face  side  of  the  plate  struc- 
ture. 
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FIELD  OF  THE  INVENTION 

The  present  invention  relates  to  perforated  met- 
allic  panels  and  strips  for  use  in  orthognathic  and  re- 
constructive  surgery  and  for  rigid  internal  fixation  of 
fractures  in  trauma  surgery. 

BACKGROUND  OF  THE  INVENTION 

A  bone  fracture  is  a  traumatic  disruption  of  the 
continuity  of  a  bone.  If  there  is  relative  motion  of  the 
bone  fragments  at  the  fracture  site  irritation  of  the 
surrounding  tissues  and  heavy  pain  ensue  and  the 
time  of  fracture  healing  is  usually  extended.  Proper  re- 
joinder  of  bone  fragments  is  thus  dependent  upon  the 
immobilization  of  the  fracture  site.  Classically,  bone 
fragment  reduction  (bone  fragments  properly  aligned 
and  abutted  along  the  fracture  line)  and  immobiliza- 
tion  for  fractured  limb  bones  has  been  accomplished 
by  external  limb  casts.  Such  casts  must  be  worn  for 
long  periods  of  time,  are  heavy  and  unbalancing  to  the 
body  skeletal  structure  and  muscular  system,  inhibit 
bone  vascularity  (promotes  fast  and  effective  bone 
healing),  and  may  result  in  bone  resorption  because 
of  the  total  absence  of  tensile  and  compressive  func- 
tional  force  loading  throughout  the  fractured  bone 
structure.  Fractures  in  bones  otherthan  the  arms  and 
legs  are  more  difficult  to  immobilize  and  the  use  of  ex- 
terior  casts  may  not  be  possible. 

Over  the  past  twenty-five  years  the  use  of  com- 
pression  plate  techniques  for  internal  fixation  of  frac- 
tures  have  been  developed  and  widely  applied.  With 
internal  fixation,  by  means  of  bone  screws  and  com- 
pression  plates,  particularly  plates  made  of  biocom- 
patible  metals  and  metal  alloys  (such  as  titanium  and 
stainless  steel),  immediate  and  absolute  immobiliza- 
tion  is  achieved  through  interfragmentary  compres- 
sion.  Other  materials  and  devices  such  as  wires,  in- 
tramedullary  nails  or  externally  fixed  pins  are  used 
mainly  to  reduce  bone  fracture  mobility  and  improve 
the  position  of  the  fracture  segments.  The  basic  aim 
of  internal  bone  fracture  fixation  is  to  allow  early, 
pain-free  movement  of  the  injured  limb,  mandible, 
etc.,  thus  avoiding  the  consequences  of  long  lasting 
immobilization,  i.e.,  bone  fracture  disease,  bone  re- 
sorption,  etc. 

In  addition  to  the  use  of  bone  screws  and  com- 
pression  plates  to  effectively  accomplish  internal 
bone  fracture  fixation,  implantable  biocompatible 
metallic  plates  are  being  increasingly  used  in  oral  and 
maxillofacial  surgery  to  effect  the  surgical  correction 
of  craniofacial  anomalies.  Craniofacial  surgery  re- 
quires  the  use  of  both  compression  and  non-com- 
pression  plates.  Thus,  in  orthognathic  procedures,  it 
may  not  be  desirable  to  compress  an  osteotomy.  Also, 
midfacial  trauma  injuries  are  frequently  treated 
through  the  use  of  non-compression  bone  fixation 
plates. 

With  internal  bone  fixation  it  is  important  that  the 
application  of  the  implanted  plate  orfracture  reduction 
device  result  in  relative  immobility  of  the  bone  frag- 
ments  (fracture  situations)  or  surgically  prepared 

5  bone  parts  (reconstruction  situations)  and  tight  clo- 
sure  of  the  bone  interfaces.  Without  such  immobility 
and  tight  closure,  changing  tension  and  compression 
loads  tend  to  produce  relative  motion  at  the  bone  in- 
terfaces  with  resultant  undesirable  bone  fragment  or 

10  bone  part  shortening  due  to  bone  resorption.  Through 
the  proper  use  of  a  biocompatible  metallic  bone  sta- 
bilization  plate  or  fracture  reduction  device  (a  surgi- 
cally  applied  implant),  static  forces  applied  by  the 
plate  or  device  prevent  relative  motion  between  the 

15  bone  interface  surfaces.  Thus,  complete  immobiliza- 
tion  and  stabilization  of  the  bone  fragments  or  bone 
parts  (through  the  plate  or  device)  prevents  relative 
motion  at  the  bone  interfaces  in  spite  of  functional  use 
of  the  limb,  mandible,  etc.,  without  external  immobil- 

20  ization  or  splinting.  With  mechanical  stimuli  (forces 
and  motion)  permitted  via  internal  bone  fixation  tech- 
niques,  rapid  and  healthy  healing  of  a  fracture  or  sur- 
gical  reconstruction  is  promoted  and  bone  vascularity 
is  maintained  and  restored.  Vascularity  of  bone  is  in- 

25  terrupted  by  the  fracture  trauma  and  by  surgical  inter- 
vention  but  revascularization  is  restored  and  en- 
hanced  by  the  rigid  immobilization  of  the  bone  frag- 
ment  or  bone  part  interfaces  through  internal  fixation 
techniques. 

30  Further  developments  in  compression  and  non- 
compression  bone  fixation  plate  designs  and  attach- 
ment  screws  (also  formed  of  biocompatible  metals 
and  metal  alloys)  have  related  to  screw  head  and 
screw  hole  geometry,  i.e.,  conical  geometry  of  the 

35  screw  shoulder  and  oval  screw  holes  in  the  fixation 
plate  for  promoting  bone  fragment  compression  dur- 
ing  screw  application.  Attempts  to  obtain  optimal  sta- 
bility  of  fixation  have  most  recently  resulted  in  the  use 
of  congruent  fitment  between  the  underside  of  the 

40  head  of  bone  screws  and  the  screw  holes  in  the  fix- 
ation  plate  including  both  counter-sunk  holes  (conical 
geometry)  and  hemicylinderical  holes.  Also,  the  de- 
velopment  of  low  head  profiles  for  bone  screws  has 
permitted  the  use  of  implantable  bone  plates  in  fixa- 

45  tion  situations  directly  below  soft  tissue  body  surfaces 
without  causing  cosmetic  appearance  abnormalities 
or  creating  an  uneven  and  irritating  surface  character- 
istic  of  such  plates  otherwise  caused  by  screw  heads. 

Over  the  past  ten  years  there  has  been  an  in- 
50  creasing  interest  in,  and  use  of,  perforated  biocom- 

patible  metallic  strips  and  panels  as  a  means  for  rigid 
internal  fixation  of  fractures  in  trauma  surgery  and  as 
a  plate  material  for  bone  part  immobilization  and  sta- 
bilization  and  bone  graft  support  material  in  orthog- 

55  nathic  and  reconstructive  surgery.  Of  particular  inter- 
est  has  been  the  use  of  perforated  strips  and  panels 
fabricated  of  titanium  as  an  unequaled  implant  mate- 
rial  in  use  clinically  for  over  30  years  with  no  docu- 
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merited  cases  of  allergic  reactions.  Pure  titanium  is 
the  material  of  choice  in  craniofacial  reconstructive 
surgery  when  non-removal  of  the  implant  is  indicated. 
As  an  implant  material,  pure  titanium  is  preferred  be- 
cause  its  low  density  (weight)  and  elastic  modulus 
(stiffness)  are  approximately  one-half  that  of  stain- 
less  steel  or  cobalt-chromium  alloys  and  the  material 
is  corrosion  resistant  and  pliable.  Bone  plates  made 
from  perforated  titanium  strips  and  perforated  titani- 
um  panels  can  be  cut  to  appropriate  configuration  and 
contoured  at  the  time  of  surgery  and,  when  affixed  to 
bone  fragments  or  bone  parts  with  bone  screws,  pro- 
vide  solid,  stable  fixation  means  during  trauma  sur- 
gery  and  planned  reconstructive  surgery. 

A  preferred  form  of  perforated  titanium  strips  and 
panels  (titanium  mesh)  includes  rows  of  substantially 
square  perforations  which  are  formed  in  titanium 
sheet  material  by  mechanical  means  (stamping  and 
machining),  by  electrical  arc  cutting,  and  by  milling 
means  which  preserve  the  stress  free  condition  of  the 
sheet  material.  The  use  of  titanium  mesh  with  square 
holes  for  internal  fixation  of  bone  fractures  and  for  re- 
constructive  surgery  provides  the  surgeon  with  an 
implantable  plate  material  which  can  be  easily  cut  to 
desired  contour  and  shaped  or  bent  to  conform  to 
bone  fracture  and  reconstruction  sites  without  induc- 
ing  mechanical  stresses  into  the  material  because 
the  formability  of  such  mesh  is  equal  along  each  of 
the  legs  defining  each  of  the  square  holes.  Also,  as 
a  perforated  sheet  material  the  plate  structure  pro- 
vides  the  surgeon  with  a  multiplicity  of  ready-made 
holes  through  which  bone  screws  can  be  seated  and 
applied  to  fasten  the  plate  structure  to  bone  frag- 
ments  and  parts.  Bending  of  the  perforated  sheet  ma- 
terial  does  not  distort  the  square  holes  to  the  extent 
that  bone  screws  can  not  be  applied.  This  is  not  the 
case  with  mesh  implant  structures  wherein  the  per- 
forations  are  round  holes.  While  perforated  titanium 
implant  strips  and  panels  of  the  type  described 
(square  holes)  provide  the  trauma  and  reconstructive 
surgeon  with  a  highly  desirable  bone  fixation  plate 
structure,  such  panels  and  strips  have  in  the  past  re- 
quired  that  the  screws  applied  through  the  plate 
structure  have  their  head  portions  extend  above  the 
outer  plate  surface.  Although  in  many  internal  bone 
fixation  and  reconstructive  situations  screw  head  pro- 
trusion  is  not  an  objectionable  factor  and  causes  no 
problem  with  respect  to  the  healing  process  following 
surgery,  where  the  implanted  plate  structure  is  at  or 
near  the  body  surface  the  protrusion  of  screw  heads 
may  be  noticeable  and  irritating. 

SUMMARY  OF  THE  INVENTION 

Embodiments  of  the  present  invention  provide 
strips  and  panels  of  biocompatible  metallic  sheet  ma- 
terial  for  use  in  the  internal  fixation  of  bone  fractures 
and  for  use  in  orthognathic  and  reconstructive  sur- 

gery.  The  implantable  metallic  strips  and  panels  are 
fabricated  of  biocompatible  metals  and  metal  alloys 
selected  from  the  group  consisting  of  titanium,  titani- 

5  urn  alloys,  cobalt-chrome  alloys  and  stainless  steel 
(preferably  fabricated  from  pure  titanium)  and  include 
uniform  rows  and  lines  of  arcuately  chamfered  square 
holes  for  receiving,  in  congruent  fitment,  the  hemi- 
spherical  underside  of  bone  screws  having  low  profile 

10  heads.  The  square  hole  perforations,  with  inward  arc- 
uate  chamfered  entry  configuration,  are  created  by 
milling  techniques  that  result  in  the  finished  perforat- 
ed  strips  and  panels  being  free  of  mechanically  in- 
duced  stresses  as  are  normally  created  by  metal 

15  stamping,  forging  and  mechanical  machining  proce- 
dures.  The  inward  arcuate  chamfer  of  each  square 
hole  is  substantially  uniform  in  arc  configuration 
about  the  entire  periphery  of  the  hole.  Thus,  the 
chamfer  is  not  merely  the  chamfer  that  would  be  cre- 

20  ated  by  a  spherical  mechanical  burr  or  chamfer  tool 
applied  to  a  square  hole  resulting  in  a  partial  hemi- 
spherical  chamfer  only  along  the  middle  areas  of  each 
of  the  legs  defining  the  square  hole  and  no  chamfer 
at  the  corners  of  the  hole. 

25  The  use  of  perforated  titanium  strips  and  panels 
with  square  holes  for  the  internal  fixation  of  bone  frac- 
tures  and  for  reconstructive  surgery  provides  the  sur- 
geon  with  an  implantable  plate  material  which  can  be 
easily  cut  to  desired  contour  and  shaped  or  bent  to 

30  conform  to  bone  fracture  and  bone  reconstruction 
sites  without  inducing  mechanical  stresses  into  the 
material.  Also,  as  a  pliable  perforated  sheet  material, 
the  strip  and  panel  structures  of  the  invention  provide 
the  surgeon  with  a  plate  material  having  a  multiplicity 

35  of  ready-made  holes  through  which  bone  screws  hav- 
ing  a  low  profile  head  (with  a  hemispherical  under- 
side)  can  be  seated  and  applied  to  fasten  the  plate 
structure  to  bone  fragments  and  parts  without  the 
protrusion  of  screw  heads. 

40 
BRIEF  DESCRIPTION  OF  THE  DRAWING 
FIGURES 

FIG.  1  is  an  oversized  top  plan  view  of  a  perforat- 
es  ed  metallic  strip  of  implantable  bone  fracture  re- 

duction  and  bone  reconstruction  plate  material 
embodying  the  present  invention;  and 
FIG.  2  is  an  enlarged  cross-sectional  view  of  the 
perforated  metallic  strip  of  FIG.  1  taken  along  line 

so  2-2  of  FIG.  1  showing  the  inward  arcuate  chamfer 
contour  of  the  square  screw  holes  of  the  strip  and 
the  congruent  seating  in  one  of  such  holes  of  a 
low  profile  bone  screw. 

55  DETAILED  DESCRIPTION  OF  THE  INVENTION 

Referring  to  FIGS.  1  and  2  of  the  drawing  sheet, 
there  is  illustrated  an  improved  perforated  strip  of  bio- 
compatible  metallic  sheet  material  10, 
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for  use  in  the  internal  fixation  of  bone  fractures  and 
for  use  in  orthognathic  and  reconstructive  surgery. 
The  implantable  perforated  strip  10  is  fabricated  from 
a  sheet  of  relatively  thin  (stress  free)  metal  or  metal 
alloy  (preferably  titanium,  titanium  alloys,  cobalt-chro- 
me  alloys  or  stainless  steel).  The  strip  perforations  12 
comprise  substantially  square  holes  arranged  in  rows 
and  lines  to  form  a  uniform  mesh  of  bone  plate  mate- 
rial.  The  square  perforations  12  of  the  strip  10  are 
chamfered  in  substantially  uniform  arcuate  configur- 
ation  about  their  entire  periphery  inwardly  from  the 
upper  opening  edge  14ofeach  perforation  to  the  low- 
er  opening  edge  16  thereof. 

The  square  perforations  12  of  the  implantable 
strip  10  are  created  by  milling  procedures  which  pre- 
serve  the  stress  free  condition  of  the  original  metallic 
sheet  material  from  which  the  strip  is  fabricated  and 
such  perforations  are  configured  to  receive  in  congru- 
ent  fitment  low  profile  head  bone  screws.  An  example 
of  such  a  screw  is  shown  in  FIGS.  1  and  2  as  self- 
tapping  screw  1  8  which  includes  a  threaded  shank  20 
and  a  screw  head  22  having  a  hemispherical  under- 
side  portion,  a  low  profile  upper  head  portion  and  cru- 
ciform  slots  24  for  receiving  an  appropriate  screwdriv- 
er  tip  (not  shown).  Congruent  fitment  of  the  hemi- 
spherical  underside  of  the  screw  head  22  of  the  screw 
18  is  shown  with  respect  to  the  arcuate  chamfer  of  the 
square  perforation  12  of  the  strip  10.  The  self-tapping 
screw  18  also  includes  a  fluted  tip  portion  26  which 
improves  the  bone  cutting  action  of  the  screw  during 
its  insertion  into  bone. 

Implantable  perforated  strips  of  the  type  descri- 
bed  above  (particularly  suitable  for  orthognathic  and 
reconstructive  surgery)  may  be  preferably  fabricated, 
in  accordance  with  the  invention,  in  five  inch  lengths 
with  1  to  4  lines  of  perforations  in  widths  of  from  3/16 
inch  (one  line  of  square  holes)  to  11/16  inch  (four  lines 
of  square  holes).  Such  strips,  preferably  formed  from 
unalloyed  commercially  pure  titanium  sheet  material 
with  a  yield  strength  in  the  range  of  30,000  to  40,000 
psi,  have  a  finished  thickness  of  from  about  1  mm  to 
about  1.5  mm.  Perforated  panels  may  be  preferably 
fabricated  from  like  sheet  titanium  material  in  a  size  of 
3  and  1/4  inch  width  and  5  and  1/4  inch  length. 

Example:  A  perforated  metallic  strip  for  use  in  or- 
thognathic  and  reconstructive  surgery  and  for  rigid 
internal  fixation  of  fractures  in  trauma  surgery,  of  the 
type  illustrated  in  FIGS.  1  and  2,  has  been  fabricated 
from  unalloyed  commercially  pure  titanium  with  a 
yield  strength  in  the  range  of  30,000  to  40,000  psi. 
The  strip  (having  a  thickness  of  1  mm,  a  width  of  1/2 
inch  and  length  of  5  inches,  and  including  3  lines  of 
arcuately  chamfered  square  perforations  arranged 
uniformly  in  30  rows)  was  utilized  after  appropriate 
contouring  and  shaping  to  reduce  and  immobilize 
(with  low  profile  head  bone  screws  and  hemispherical 
head  underside)  a  bone  fracture  in  the  maxilla  of  a  pa- 
tient.  Because  the  square  holes  of  the  strip  are  cham- 

fered  in  arcuate  uniform  inward  configuration  about 
the  entire  periphery  of  the  holes,  bending  and  shap- 
ing  of  the  strip  does  not  adversely  affect  the  desired 

5  congruent  fitment  of  the  bone  screws  (seated 
through  the  strip)  to  the  strip  holes  to  effect  affixation 
of  the  strip  to  the  underlying  bone  structure. 

Thus  it  will  be  apparent  that  the  embodiment  de- 
scribed  provide  a  unique  perforated  metallic  plate 

10  structure  for  the  internal  fixation  of  fractures  and  for 
use  in  orthognathic  and  reconstructive  surgery. 

The  embodiment  described  also  provides  a 
unique  metallic  plate  structure,  including  a  multiplicity 
of  chamfered  square  perforations  for  receiving  bone 

15  screws,  for  use  in  orthognathic  and  reconstructive 
surgery  and  for  rigid  internal  fixation  of  bone  fractures 
in  trauma  surgery. 

The  embodiment  described  also  provides  unique 
perforated  metallic  panels  and  strips  for  use  in  or- 

20  thognathic  and  reconstructive  surgery  and  for  rigid 
internal  fixation  of  bone  fractures  with  the  panel  and 
strip  perforations  comprising  a  multiplicity  of  substan- 
tially  square  chamfered  holes  arranged  in  rows  and 
lines. 

25  The  embodiment  described  also  provide  a  unique 
perforated  metallic  plate  structure,  including  arcuate- 
ly  chamfered  square  screw  holes,  for  use  in  orthog- 
nathic  and  reconstructive  surgery  and  for  rigid  inter- 
nal  fixation  of  bone  fractures  without  the  significant 

30  protrusion  of  the  head  portion  of  bone  screws  applied 
through  such  screw  holes  into  the  bone  fragments  or 
parts  to  which  the  plate  structure  is  attached. 

The  embodiment  described  also  provide  unique 
perforated  metallic  panels  and  strips  for  use  in  or- 

35  thognathic  and  reconstructive  surgery  and  for  rigid 
internal  fixation  of  bone  fractures  with  the  panel  and 
strip  perforations  comprising  a  multiplicity  of  substan- 
tially  square  holes  which  are  arcuately  chamfered  for 
receiving  the  hemispherical  underside  of  low  profile 

40  bone  screws. 
While  the  present  embodiment  has  been  descri- 

bed  in  connection  with  a  particular  structural  embodi- 
ment  of  a  perforated  metallic  strip,  with  perforations 
comprising  a  multiplicity  of  substantially  square 

45  chamfered  holes  arranged  in  rows  and  lines,  for  inter- 
nal  fixation  of  bone  fractures  and  for  reconstructive 
surgery,  many  modifications  of  the  invention  will  be 
apparent  to  those  skilled  in  the  art.  Accordingly,  such 
modifications  are  to  be  included  within  the  spirit  and 

so  scope  of  the  invention  as  defined  by  the  following 
claims. 

Claims 
55 

1.  A  pliable  metallic  mesh  plate  structure  for  the  in- 
ternal  fixation  of  fractures  and  for  use  in  orthog- 
nathic  and  reconstructive  surgery, 

said  mesh  plate  structure  having  a  face 

4 
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side  and  a  bone  interface  side  and  including  a 
multiplicity  of  substantially  square  perforations 
arranged  uniformly  in  rows  and  lines,  and 

said  substantially  square  perforations  5 
each  including  an  arcuate  chamfer  extending  in- 
wardly  from  the  face  side  of  said  mesh  plate 
structure  to  the  bone  interface  side  of  said  mesh 
plate  structure  in  substantially  uniform  configur- 
ation  about  the  entire  periphery  thereof,  10 

whereby  when  bone  screws,  having  a 
screw  head  including  a  hemispherical  underside 
portion  and  a  low  profile  upper  head  portion,  are 
applied  through  said  perforations  and  screwed 
into  bone  proximate  the  bone  interface  side  of  15 
said  mesh  plate  structure  with  the  screw  heads 
seated  in  congruent  fitment  in  said  perforations 
there  is  presented  a  relatively  non-obtrusive  sur- 
face  at  the  face  side  of  said  mesh  plate  structure. 

20 
2.  A  pliable  metallic  mesh  plate  structure  for  the  in- 

ternal  fixation  of  fractures  and  for  use  in  orthog- 
nathic  and  reconstructive  surgery  as  claimed  in 
claim  1  wherein  said  metallic  mesh  plate  struc- 
ture  is  fabricated  of  biocompatible  metals  and  25 
metal  alloys  selected  from  the  group  consisting  of 
titanium,  titanium  alloys,  cobalt-chrome  alloys 
and  stainless  steel. 

in  orthognathic  and  reconstructive  surgery  as 
claimed  in  claim  3  wherein  said  metallic  plate 
structure  is  fabricated  of  biocompatible  metals 
and  metal  alloys  selected  from  the  group  consist- 
ing  of  titanium,  titanium  alloys,  cobalt-chrome  al- 
loys  and  stainless  steel. 

3.  A  pliable  metallic  implant  plate  structure  having  30 
an  outer  face  side  and  a  bone  interface  side  for 
the  internal  fixation  of  bone  fractures  and  for  use 
in  orthognathic  and  reconstructive  surgery, 

said  plate  structure  including  a  multiplicity 
of  substantially  square  perforations  extending  35 
from  its  outer  face  side  to  its  bone  interface  side 
and  arranged  uniformly  in  parallel  rows  and  par- 
allel  lines  perpendicular  to  said  rows,  and 

said  perforations  each  including  an  arc- 
uate  chamfer  extending  inwardly  from  the  outer  40 
face  side  of  said  plate  structure  to  the  bone  inter- 
face  side  of  said  plate  structure  in  substantially 
uniform  configuration  about  the  entire  periphery 
thereof, 

whereby  when  bone  screws,  having  a  45 
screw  head  configuration  including  a  hemisphe- 
rical  underside  portion  and  a  low  profile  upper 
head  portion,  are  applied  through  said  perfora- 
tions  from  the  outer  face  side  of  said  plate  struc- 
ture  and  screwed  into  bone  proximate  the  bone  so 
interface  side  of  said  plate  structure,  with  the 
screw  heads  seated  in  congruent  fitment  in  said 
perforations,  there  is  presented  a  relatively  non- 
obtrusive  surface  at  the  face  side  of  said  plate 
structure.  55 

4.  A  pliable  metallic  implant  plate  structure  having 
an  outer  face  side  and  a  bone  interface  side  for 
the  internal  fixation  of  bone  fractures  and  for  use 

5 



er  U  ODD  ZOO  Al 



EP  0  566  255  A1 

J )  European  Patent 
Office EUROPEAN  SEARCH  REPORT Application  Number 

EP  93  30  2173 

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 

Category Citation  or  document  with  indication,  where  appropriate, of  relevant  passages 
Relevant 
to  claim 

CLASSIFICATION  OF  THE APPLICATION  ant.  CI.S  ) 
US-A-4  923  471  (MORGAN) 
*  column  5,  line  6  -  line  12;  claim  2; 
figure  1  * 

FR-A-2  556  583 
*  page  7,  l i n e  

EP-A-0  433  852 
*  column  7,  l i i  

1-4 

1-4 

1,3 

A61B17/58 

TECHNICAL  FIELDS 
SEARCHED  (Int.  CI.S  ) 

A61B 

I  he  present  search  report  has  been  drawn  up  lor  all  claims 
Place  of  search  T~  Dale  of  completion  of 

THE  HAGUE 
Date  of  completion  of  the  search 

35  JULY  1993 MOERS  R. 

CA  I  KOOKY  UK  CU  ED  DOCUMENTS 
I  :  particularly  relevant  it  taken  alone r"  :  particularly  relevant  if  combined  with  another document  of  the  same  category V  :  technological  background 3  :  non-written  disclosure *  :  intermediate  document 

T  :  theory  or  principle  underlying  the  invention E  :  earlier  patent  document,  but  published  on,  or after  the  filing  date 
D  :  document  cited  in  the  application L  :  document  cited  for  other  reasons 
&  :  member  of  the  same  patent  family,  corresponding document 

7 


	bibliography
	description
	claims
	drawings
	search report

