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In  the  ora l  cav i - ty ,  when a  too th  i s  ex-
t rac ted  or  a  bone de fec t  has  occur red  as  a
r e s u l t  o f  a  p a t h o l a g i c  p r o c e s s ,  t h e  b o n e
repa i rs  i t se l f  th rough the  os teogenet ic
a c t i v i t y  o f  t h e  o s t e o b a s t  c e l - l s  t h a t  i n f i l -
t ra te  the  ensu ing  b lood c lo t  in  the  socket
o f  t h e  d e f e c t  s j - t e .  T h e  f i l l i n g  i n  o f  t h e
d e f e c t  i s  a n  o n g o j - n g  r e g e n e r a t i v e  s e q u e n c e ,
bu t  the  resu l t ing  hea led  bone vo lume is
reduced and a  cont rac t j -on  or  resorp t ion  o f
the  la te ra l  and c res ta l  a lveo la r  bone re -
s u 1 t s .  T h i s  c a u s e s  a  w e a k e n i n g  o f  t h e
ad jacent  tee th  and/or  reduces  the  gross
area o f  r idge  wh ich  may be  ca l - led  upon to
s u p p o r t  a  d e n t a l  p r o s t h e s i s .  O u r  n e e d  h a s
been to  have a  b i -omater ia l  in  a  bu lk  con-
f j -gura t ion  tha t  cou ld  be  p laced in to  the
defec t  thereby  inc reas ing  the  ra te  o f  re -
genera t ion  as  less  bone vo lume wou ld  be
r e q u i r e d ,  t h e r e f o r e  t h e  c o l l a p s e  o f  t h e
r idge wou ld  be  reduced and the  or ig ina l
vo lume cou ld  be  more  normal ly  ma j -n ta ined.
F u r t h e r ,  i n  p a t h o l o g i c  d i s e a s e  o f  a l v e o -
la r  bone such as  is  found in  per iodonta l
d i s e a s e  a r o u n d  n a t u r a l  t e e t h  r o o t s ,  w e
sought  a  conf igura t ion  o f  a  b iomater ia l
tha t  cou ld  be  packed in to  these de fec ts  to
a id  in  s tab i l i za t ion  and suppor t  o f  weak-
ened dent j - t ion  wh i le  hea l ing  was tak ing
p lace  a f te r  surg i -ca l  in te rvent i -on .

D I S C U S S I O N

Inves t iga t ion  in  an ima ls  and humans o f  im-
p l a n t s  j - n s e r t e d  i n t o  f r e s h  e x t r a c t i o n  s i t e s
is  showing tha t  such carbon imp lan ts  a re  r
capab le  o f  inh  j -b i - t ing  a lveo la r  bone 1oss .  -

The resu l ts  suggest  tha t  the  carbon sur face
may be  os teogen i -c  in  na ture  wh ich  cou ld
h a v e  s u b s t a n t i a l  i m p a c t  i n  o t h e r  m o d a l j - t i e s .
These ear ly  observa t ions  have l -ed  to  the
u s e  o f  s m a l l  c a r b o n  p a r t i c l e s  i n  b o n e y  d e -
fec ts  to  a id  in  the  regenera t j -on  o{  bone
a r o u n d  p e r i o d o n t a l  d i s e a s e d  t e e t h . -  I n
p- r ' -ev ious  work  w i th  v i t reous  carbon en-
dosseous denta l  imp lan ts ,  w€ found i t  had
two d is t inc t  d j -sadvantages .  One,  i - t  i - s
r a d i o l u c e n t ,  a n d  t w o ,  i t  i s  b r i t t l e ,  w h i c h
r e q u i r e d  b u l k  o r  m e t a l  r e i n f o r c i n g  f o r
s t r e n g t h .  T h e  r a d i o l u c e n c y  f a c t o r  h a s
h indered rad iograph ic  s tud ies  in  tha t  we
" 1 o s e  t h e  i m p l a n t "  i n  t h e  f i l m s  t h e r e b y
m a k i n g  i t  i m p o s s i b l e  t o  t r a c k  a c c u r a t e l y
o r  f o l l - o w  i t s  p o s i t i o n  i n  r e l a t i o n  t o  i t s
s u p p o r t i n g  b o n e .  F u r t h e r ,  w e  c o u l d  n e v e r
a d e q u a t e l y  d e l i n e a t e  t h e  a p p o s i t i o n  o f  t h e
new bone growth  in  re la t ion  to  the  sur -
face  o f  the  imp lan t .  S tud ies  have shown
t h e  b i o - c o m p a t i b i l i t y  o f  p y r o l y t i c  c a r b o n

(LTI  carbon)  in  the  env i rgnment  o f  the  bone
f o u n d  i n  t h e  o r a l  c a v i t y . r  T h e  L T r  c a r b o n
overcomes these two d isadvantages ,  hence
o u r  i n t e r e s t  c e n t e r e d  o n  t h i s  m a t e r i a l  a s
the  one o f  cho ice  fo r  our  cur ren t  s tud ies
i n  a n i m a l s  a n d  h u m a n s .  A  t h i r d  a p p l i c a -
t ion  o f  carbon we found was i t  i s  capab le
o f  b e i n g  c o a t e d  t o  m e t a l s  s u c h  a s  v i t a l l i -
um or  t i tan ium wi th  a  s t rong sur face  bond
w h e r e  t h i s  m o d a l i t y  w a s  d e s i r e d .

T E C H N I Q U E :

F o u r  c o n f i - g u r a t i o n s  o f  t h e s e  e n d o s s e o u s
i m p l a n t s  h a v e  b e e n  u t i l i z e d  t o  d a t e .  C o n e s
o r  c y l i n d e r s ,  s e g m e n t e d  s e c t i o n s ,  g r a n u l a r
p a r t i c l e s  a n d  b l a d e s  a r e  a v a i l a b f e .  W e
w i l l  d i s c u s s  h e r e  t h e  f i r s t  t h r e e  c o n f i - q u -
r a t i o n s  w h e r e i n  t h e  c a r b o n  i s  t o  5 s  ( f i { .  1 )
comple te ly  bur ied  and encapsu la ted  w i th
new bone growth .  The cones  or  cy l i -nders
are  p laced as  lmmedia te  roo t  rep lacements
a t  the  t ime o f  ex t rac t ion  o f  the  na tura l
t o o t h .  T h e s e  a r e  u t i l i z e d  w h e r e  t h e  d e f e c t s
a r e  l a r g e .  T h e  s e g m e n t  c o n f i g u r a t i o n  i s
used in  smal le r  de fec ts  and the  g i ranu la r
par t i c les  a re  packed in to  in f raboney pock-
e ts  found ad jacent  to  na tura l  roo ts  fo r
suppor t  o f  same.  Any  combi -na t ion  o f  the
above s izes  can be  u t i l i zed  in  the  same
d e f e c t  t o  a f f o r d  t h e  b e s t  " f i 1 1 "  b u t
keep ing  in  mind  no t  to  over f i l l  the  de fec t
as  the  un incorpora ted  p ieces  beyond the
d i r e c t  i n f l u e n c e  o f  t h e  b l o o d  c l o t  w i l l  e n -
f o l  i  ¡ f e  .  ( f i o .  2 \  T n  f e c t  -  w e  f o u n d  i t  i s.  \ r ¿ Y .  ! /

best  to  keep the  leve l  o f  the  f i l l  2mm.
be low the  leve l  o f  the  lowest  po in t  o f
c res ta l  bone suppor t  so  tha t  an  adequate
cover  o f  new bone growth  w i l l  b r idge over
the  imp lan ts  to  submerge comple te ly  a l l
carbon.  An advantage o f  the  segment  and
p a r t i c l e  s i z e s  i s  t h a t  i f  e x t r u s i o n  o r
e x f o l i a t i o n  d e v e l o p s ,  t h e  t o t a l  " f l l 1 "
i s  n o t  I o s t ,  o n l y  t h e  t o p m o s t  p o r t i o n .

RESEARCH:

o u r  c u r r e n t  s t u d i e s  a l s o  i n c l u d e  b u r i e d
c o n e s  a n d  c y l i n d e r s  t h a t  a r e  r e - e x p o s e d
surg ica l l y  subsequent  to  hea l ing  and a
super  s t ruc tu re  ,  w i th  a  female  ex tens ion  ,
i s  c e m e n t e d  i n t o  t h e  r o o t  t o  s i m u l a t e  a
t o o t h  r e p l a c e m e n t .  T h e  a d v a n t a g e  o f
th is  techn ique is  tha t  the  new bone growth
encapsu la tes  the  carbon roo t  in  a
comple te ly  phys io log ic  env i ronment  to  a f -
fo rd  the  max i -mum s tab i l i za t ion  o f  the
imp lan t  p r i -o r  to  load ing  w i th  occ fusa l
f o r c e s .
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H i s t o l o g i c  s t u d i e s  o f  b u r i e d  b i o m a t e r i a l s
a1 l  i -n  the  same hos t ,  a re  a lso  cur ren t ly
underway to  compare  the i r  respec t ive
i n t e r f a c e s .  ( f i g .  3 )  B y  p l a c i n g  o n e  o f
each o f  the  fo l low ing  mater j -a ls  in  the
s a m e  a n i m a l s  ( d o g s ) ,  w e  h o p e  t o  d e t e r -
mine  j - f  they  are  equa l ly  b iocompat ib le
o r  i f ,  i n  f a c t ,  c a r b o n  i s  s u p e r i o r  a s
pre l im j -nary  repor ts  seem to  i -nd ica te .
V i t a l l i u m ,  L T I  c a r b o n ,  t i - t a n i u m ,  t i t a n i -
um coated  acry l i c ,  and surg ica l  s ta in -
l e s s  a r e  t h e  f i v e  b e i n g  u t i l i z e d  i n  t h i s
s tudy ;  the  conc lus ions  w i l l  be  repor ted
e l s e w h e r e .

SUMMARY:

An imal  and c l i -n ica l  resu l ts  to  da te  have
been s ign i f i can t ly  encourag ing  to  ind i -
ca te  tha t  th is  moda l i t y  appears  to  s t imu-
la te  os teogen ic  ac t iv i t y  wh ich  has tens
t h e  r e p a i r  o f  b o n e y  d e f e c t s  a n d ,  i n  t u r n ,
re ta rds  the  ra te  and quant i - ty  o f  a lveo l -a r
bone resorp t ion  in  an ima ls  and humans.
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r ' ig .  1,  carbon cones,  cyr inders,
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Fí9.  2,  radiograpbs of  segments
encapsulated with new bone

Fig.  3,  sect ions of  dog
rnandibLes showing irnpJ.ants
pr ior  to  sect ioning
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