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A .  N o r r n a n  C r a n i n ,  D .  D .  S .  ,  D i r e c t o r  
'  

J a c k  E .  A r r n i t a g e ,  D .  D . ! . A s - s o _ c .  P r o f  e s s o r  o f
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Pros thodont is t  and l rnp lan to log is t  I  u ra l  Patho logy

Howard  S i l verbrand,  D.  D.  S .  ,  Fe l low,  I rnp lan to logy
S a r n u e l  U n g e r ,  D .  D .  S .  ,  A s s t .  P r o s t h o d o n t i s t-  

and I rnp lan to log is t
lepar t rnent  o f  Drenta l  a ,nd  ora l  surgery  and un ivers i ty  o f  Buf fa lo
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T h e  s p e c i f i c  o b j e c t i v e s  o f  t h i s  r e s e a r c h  I  I  B .  M i c r o s c o p i c  E v a l u a t i o n

w e r e  t h e :

P y r o l y t i c  i s o t r o p i c  c a r b o n  w e r e  u s e d  a s

t h e  r n a t e r i a l  o f  c h o i c e .  I t  w a s  a p p l i e d  t o  c o r e s  o f

g raph i te  by  a l loy ing  vapor  depos i ted  carbon w i th

s i l i con  over  a  s teady  s ta te  f lu id ized  bed '

l .  E v a l u a t i o n  o f  L .  T . I .  c a ¡ b q n  i . m p l 4 n t - [ i s s u e
i n t e r f a c e  a t  t h e  o s s e o u s  a n c l  g r n g l v a l  l e v e t s  a s  a

func t ion  o f  t i rne .

Z .  Eva lua t ion  o f  c l in ica l ,  rad iograph ic  and

h i s t o l o g i c  a s p e c t s  o f  i r n p l a n t - h o s t  s i t e  e n v i r o n -

rTtent.

A .  M e t h o d s  a n d  M a t e r i a l s

A f t e r  s a c r i f i c e  a n d  p e r f u s i o n  o f  e a c h

anirnal with l0% forrnal in, rnandibular block

os teo torn ies  y ie lded spec i rnens  o f  the  i rnp lan t -

b o n e  s o l t  t i s s u e  c o m p l e x e s .  T h e s e  w e r e  s t u d i e d

i n  b o t h  h a r d  t i s s u e  a n d  d e c a l c i f i e d  f o r r n s .

Surg ica l  Techn ique

Us ing  a  surg ica l  a i r  tu rb ine  under  s te r i le  , l
coo lan t ,  an  os teo torny  was cu t  to  the  w id th  o f  a

# 7 O l  L  s u r g i c a l  b u r  a n d  s u f f i c i e n t l y  d e e p  t o  a c c e p t i

the irnplant passively to the depth of the pol ished

c e r v i x .

R e s u l t s

C l in ica l  F ind ings

A rna jo r  d i f fe rence was no ted  be tween the

la rge  and s rna l l  dogs .  The an imals  in  the  under

l0  kg .  we igh t  g roup had i rnp lan ts  wh ich  showed

vary ing  leve ls  o f  rnob i l i t y  w i th  rnarked pocket

fo r rna t ion ,  g ing iva l  hernor rhage and sorne  hyper -

p las ia .  One i rnp lan t  was  so  mob i le  tha t  i t s

re rnova l  was  war  ran ted .

t g I ' I I I 4 L l U r r ,  B l l l E , r v 4 r  
¡  ¡ ¡ e É e  

I

p las ia .  One i rnp lan t  was  so  mob i le  tha t  i t s  i
re rnova l  was  war ran ted .  ¡

I
In  the  la rger  g roup '  f i r rnness  o f  the  i rnp lan ts i

was  a  cons tan t  charac ter is t i c .  Pocket  fo rmat ion  I
was rninirnal to rnoderate and healthy, non hernor- !

rhagrcg ing iva  was the  ru le ,  Whether  o r  no t  i
f i xed  pros theses  were  app l ied ,  the  c l in ica l  ob-  

|
serva t ions  d id  no t  varv .  i

i

Rad iograph ic  F ind ings  i

Sorne sauce rízatíon ( up to Z rnrn) was noted i

in the srnal l  anirnals but l i t t le or none was found :
in  the  rnand ib les  o f  the  la rger  dogs .  In  rnos t  the  :

la rger  an i rna ls ,  a  c lear -cu t  la rn ina  dura  was

ident i f iab le  sur round ing  the  imp lan ts .  :

i H i s t o l o g y

The des ign  o f  the  i rnp lan ts  were  tha t  o I  a

bas ic  b lade o f  approx i rna te ly  2 .0  rn rn  bucco-

l i n g u a l  w i d t h ,  t w o  i n f  r a s t r u c t u r a l  f e n e s t r a t i o n s ,

a  g ross ly  rna t te  f in ished sur [ace  w i th  a  h igh ly

po l i shed 2 .0 . rn rn  cerv ica l  band and a  per rnucosa l

abutrnent suitable for the application of a f ixed

r  e ta ine  r  .

B. Irnplantat ion

One porous  carbon coated  b lade i rnp lan t

was p laced in  each dog hern i rnand ib le  so  tha t

p e r r r l u c o s a l  s i t e s  f o r  l a t e r  e v a l u a t i o n  r e s u l t e d .

P e r i c e r v i c a l  p e r r n u c o s a l  p o r t i o n s  o f  t h e  i r n p l a n t

were  h igh ly  po l i shed to  o f fe r  sur round ing  g ing iva

a hyg ien ic  env i ronrnent .  Seventeen hern i rnand ib les

were  used fo r  i rnp lan ta t ion  and a  schedu le  fo r

edentu la t ion- i rnp lan ta t ion  and sacr i f i ce  was c lose ly

fo l lowed.

Eva lua t ion

A.  C l in ica l  Eva lua t ion

A schedu le  fo r  bo th  c l in ica l  and rad io -

graph ic  observa t ion  were  fo l lowed.  The an i rna ls

were  observed on  a  b i - rnonth ly  bas is  and la te ra l

as  we l l  as  occ tusa t  rad iographs  taken o f  each

hernirnandible,

R a d i o g r a p h i c  c h a n g e s  s u c h  a s  c r e s t a l  b o n e

r e s o r p t i o n ,  p e r i c e r v i c a l  s a u c e r i z a t i o n ,  a r c h i -

t e c t u r a l  a l t e r a t i o n s  a n d  i n c r e a s e  i n  p e r i - i r n p l a n t

r a d i o l u c e n c y  (  c a p s u l e  t h i c k n e s s )  w e r e  n o t e d

rnonthlv.

A  var ie ty  o f  h is to log ic  techn iques  wt re

employed by  groups  a t  Tu lane Un ivers i ty  "  and

the  Un ivers i tv  o f  Buf fa lo .  "

Two rna jo r  g roups  were  recogn ized -  the

l a r g e  d o g s  w h i c h  p r e s e n t e d  g e n e r a l l y  g o o d  t o

excel lent f indings and the srnal l  ones which rnet

w i th  un iversa l l y  unsat is fac to ry  resu l ts .
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l : :e  la t te r  g roup o f fe red  ev idence o f  ep i the l ia l
: : q  n g r o w t h ,  a c u t e  i n f l a r n r n a t o r y  r e s p o n s e ,
' : d e n e d  c o n n e c t i v e  t i s s u e  c a p s u l e s  w i t h  f i b e r s  i n
:a .a l le l  con f igura t ions  to  the  i rnp lan ts .

The group o f  la rge  an i rna ls  on  the  o ther
. - -and,  fo r  the  rnos t  par t  p resented  f ro rn  s l igh t  to
=odera te  ep i the l ia l  downgrowth .  The corona l -
: : los t  connect ive  t i ssue f ibers  were  o f ten  a t tacheC
: :  o r  adherent  to  the  i rnp lan t  and were  sorne t i rnes
- : i e n t e d  i n  a  h o r i z o n t a l  t o  o b l i q u e  d i r e c t i o n .  L i t t l e
.  :  no  in f la rn rna t ion  was seen and cons is ten t  a reas
: :  o s s e o u s  b r i d g i n g  o f f e r e d  e v i d e n c e  o f  v i a b l e
: : n e .  C o n n e c t i v e  t i s s u e  c a p s u l e s  p r e s e n t  w h e n
: .ne  was found no t  to  be  bu t t ing  d i rec t l y  aga ins t
: a r b o n  o f f e r e d  e v i d e n c e  o f  o s t e o i d  o r  n e w  b o n e
: : : rna t ion  w i th in  thern  and in  one ins tance
: e r i o s t e a l  l i k e  t i s s u e s  a n d  a n  o s t e o b l a s t  w e r e
: : : n d  a t  t h e  t i s s u e - i r n p l a n t  i n t e r f a c e .  T h e r e  w a s
: -c t  a  t rend toward  ca taba l ic  change d i rec t l y
:e la ted  to  i rnp lan t  t i rne  in -  s i tu ,

: m m a r y  a n d  C o n c l u s r o n

l .  S rna l l  dogs ,  hav ing  s rna l l  r nand ib l es ,  d i d  no t

: a r e  a s  w e l l  a s  t h e i r  h e a v i e r  c o u n t e r p a r t s .

l .  B e c a u s e  o f  t h e  n a t u r a l  r a d i o l u c e n c e  o f  s i l i c o n
a l loyed L .  T .  I .  carbon i rnp lan ts  on  graph i te
= a t r i c e s ,  c u s t o r n a r i l y  a c c e p t e d  r a d i o g r a p h i c
: : r te rpre ta t ions  were  no t  as  p ro found as  w i th
:Lass ica l l y  rad iopaque i rnp lan t  rna ter ia ls .

J ,  By  compar ison to  rne ta l l i c  i rnp lan ts  o f  s i rn i la r
: : rnes  in  p lace  =  the  arnount  o f  ep i the l ia l  p ro l i fe ra -
: : o n ,  p o c k e t  f o r r n a t i o n  a n d  h y p e r p l a s i a  s u r r o u n d -
: n - g  L .  T .  I .  c a r b o n  i r n p l a n t s  w a s  s u r p r i s i n g l y  l i t t l e .
- \ i te r  14  rnonths  o f  i rnp lan t  s tudy  w i th  b r idges  no
s i g n i f i c a n t  d i f f e r e n c e  w a s  n o t e d  a s  c o r n p a r e d  t o
: h o s e  w i t h o u t  b r i d e e s .

B o k r o s ,  J .  C .  i n  C h e m i s t r y  a n d  P h y s i c s  o f
C a r b o n ,  V o l .  5  (  P .  L .  W a l k e r ,  e d .  )  D e k k e r .
N e w  Y o r k ,  1 9 6 9 ,  C h a p t e r  I .

K l a w i t t e r ,  J .  J .  R e s e a r c h  t e c h n i q u e s  f o r
eva lua t ing  t i ssue growth  w i th in  porous  rna ter ia ls i
Paper  p resented  a t  a  Syrnpos iu rn-Workshop in
Research  Techn iques  in  B io rna ter ia ls  Eva lua-
t i o n ,  C l e r n s o n  U n i v e r s i t y ,  C l e r n s o n ,  S .  C . 1 9 7 1

Arrn i tage,  J .  and Meenahan,  M.  Persona l
Cornrnun ica t ion  ¡e :  the  use  o f  the  Jung-Mode lK
power  d r iven  rn ic ro tone and h is to log ic
techn iques  fo r  i rnp lan t  eva lua t ion ,  Feb.  1977.

Schn i t rnan,  P .  Thes is  fo r  rnas ters  degree -

Denta l  l rnp lan ts  in  Beag le  Dogs -  In  p repara t io r ¡
r 9 7 l - r 9 7 2 .

L.  T . I .  Carbon Denta l  I rnp lan ts

Sof t  T issue -  I rnP lan t  In te r face

f i x e d  p r o s t h e s e s ,

Re fe  rence s

1 .

z .

2

4 .

+ .  L .  T . I .  c a r b o n  a p p e a r s  t o  h a v e

ro ten t i a l  when  p l aced  i n  bone .  .

a .  B e c a u s e  o f  t h e  p o l i s h e d  c e r v i x

endos tea l  i r np l an t s ,  a  h i gh  l eve l  o f
i  c  n r n m n f  p ¡ l

o s t e o g e n e t i c

o f  pyro l i te
g ing iva l  hea l th

ó .  T h e  i r r e g u l a r  s u r f a c e  o f  t h e s e  i r n p l a n t s  a t  t h e
r n f r a s t r u c t u r a l  1 e v e 1  a p p e a r s  t o  b e  r e s p o n s i b l e  f o r
an  in t i rna te  re la t ionsh ip  o f  ob l ique or  hor izon ta l
c o n n e c t i v e  t i s s u e  f i b e r s  a n d  o n  o c c a s i o n  e v e n
d i r e c t  b o n e  o p p o s i t i o n .  L .  T .  L  c a r b o n s  r n o d u l o u s
o f  e l a s t i c i t y ,  s o  c l o s e  t o  t h a t  o f  b o n e ,  i s  p r o b a b l y
r e s p o n s i b l e  f o r  r n i n i r n a l  o s s e o u s  h o s t - s i t e  c h a n g e .

T h i s  r e p o r t  d e s c r i b e s  t h e  u s e  o f  l o w
ternpera ture  iso t rop ic  carbon denta l  i rnp lan ts ,
f inds  thern  to  be  rnore  success  fu l  than rne ta l l i c
i rnp lan ts  s tud ied  under  co f f iparab le  cond i t ions
and ind ica tes  prorn ise  fo r  thern  as  abut rnents  fo r
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Bone  -  I r np lan t  I n t e r f ace


