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Low temperature isotroplc -  s i l icon al loyed
pyrol i te carbon dental  implants (endosseous blade
type) were placed in e ight  baboons (paplo
cynocephalus) for  a períod of  24 months to
determine the hÍsto logic f indings of  the iurplant-
t issue lnter face.  Mandibular  second and th i rd
molars rnrere removed bi lateral ly  and the tooth
sockets a l lowed to heal  e ight  weeks.  Convent ional
surgical  techniques were used to p lace the carbon
implants to a shoulder depth at  7 mm placing the
pol ished margin of  the implant  at  the level  of  the
alveolar  crest .  T ight  rnucosal  c losure r^7as ob-
ta ined wi th interrupted polyglycol ic  acid sutures.
The anLmals r¿ere maintained on parenteral  pen-
ic i l l in  twelve postoperat ive days.  Two months
a f t e r  i nse r t i on  a  f i xed  cas t  go ld  p ros thes l s  was
placed on the lef t  implants using the natural
f i . rs t  molar  as a s ingle abutment.  Centr ic  vert ical
occlusion r ,Ti thout  lateral  inter ference was main-
ta i .ned.  Al1 r ight  s ided implants r , rere lef t  f ree
standing opposing the natural  maxi l lary dent i t ion.
Blnonthly dental  prophylaxis and c l in ical  ob-
servat ion of  the i rnplant  was accompl ished. Radio-
graphs were taken at  s ix month intervals. '

At  24 months post  insert ion marginal  mandibl
u lar  resect ions were performed on s ix animals
(12 i :nplant  s i tes) .  Two animals have been extended
for long term evaluat ion.  Immediately upon re-
sect ion the implant- t issue inter face was forceful ly
probed r^¡ i th a sharp instrument.  The specimens
:sere then placed in 102 formal in.  The gingival
t issue-bone-Ímplant  specimens were div ided bucco-
l ingual ly  through the center  of  the implant .
(Figure l )  One hal f  of  rhe specimen was prepared
in the undecalc i f ied state wi th the implant  in
place.  The specimen was dehydrated wi th ethyl
a lcohol  and then inf i l t rated wi th nethyl  meth-
acry late monomer.  The specimen was they polymer-
; -zed by embedding in a hard plast ic  b lock.  Bucco
l i ngua l  sec t i ons  250  m ic ra  t h i ck  r¿e re  p repa red
r i th a d iamond saw. These sect ions r^rere glued to
a s l ide and ground to approximately 100 micra.
Stain ing was accompl ished wi th Paragon 1301. The
rernain ing hal f  of  the or ig inal  specimen was decal-
: i f ied,  the implant  removed and t issue embedded
in paraf in.  The sect ions obtained were rout inely
srained wi th hematoxyl ln and eosin.

HISTOLOGY OF LTI PYROLITE CARBON DENTAL IMPLANT-
TISSUE INTERFACE IN PRIMATES

Kent*,  J .  Klawi t ter*rr ,  J .  lsk¡ss¡ t*¡ t ,  S.  Hulbert*?tr t r t ,  R.  Carr*

LSU School  of  Dent ist ry
Department of  0ra1 & Maxi l lofacla l  Surgery
Ner¡  Or leans,  Louis iana

*r(  Tulane UnJ.vers i ty ,  Biomater ia ls Laboratory
New Orleans,  Louis iana

*** General Atomic Company
San Diego,  Cal l fornLa

****  Rose-Hulman Inst i tute of  Technology
Terre Haute,  Indiana

Flgure 1

Resu l t s

Histo logic f indings on 10 of  the 12 specimens
showed a complete absence of  bone resorpt lon of
the alveolar  crest  and an absence of  epi thel ia l
ur lgrat ion or  f ibrous t issue format ion at  the
irnplant- t lssue Lnter face.  (Figure 2)  Two of  the
12 specimens revealed a dense connect ive t lssue
capsule r^r i th f iber bundles paral le l lng the lmplant
surface tota l ly  surroundlng the implant .  This
capsule was of  var lable th ickness at  d i f ferent
areas of  the implant .  No epi thel ia l  mlgrat ion
could be found in e i ther of  these implants.  In
the successful  i rnplant  no evidence of  necrosLs or
inf lammatory processes including foreign body type
react ions ¡ . rere observed.  At  the epl thel la l  Junc-
t ion of  the íeck of  the implant  a normal  sulcus
was observed r¡h ich c losely s imulated the normal
gingival  sulcus.  Sulcus depth also appeared nor-
ma1. There was c lose adherence of  the sof t  t issue
to the Í rnplant  surface.  Normal bony archi tecture
and construct l ,ve remodel ing occurred throughout
the cort ical  and cancel lous bone adjacent to and
dlstant  f rom the implant .  (Flgure 3)  Along the
bone- implant  inter face extending f ron the neck of
the irnplant to the rnidbody portion norrnal dense
lamel- lated bone was seen wi th occaslonal  marro!¡
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Conclusions

The  h i s t o l og i c  f i nd i ngs  o f  t h i s  s t udy  co r -
re lated exact ly  wi th the c l in ical  observat ions
with the same animals.  Those implants which
demonstrated c l in ical  mobi l i ty  and increased su
depth revealed a f ibrous encapsulat ion of  vary ing
thickness surrounding the implant .  Successful
implants demonstrated an interdig i tat ing mechanica
bond between bone and the carbon surface.  The LTI
s i l icon al loyed carbon dental  implant  appears to
be extremely wel l  to lerated in the pr imate exper i -
mental  animal  and provides a surface subsrrate
capable of  producing an ef fect lve mechanical  inter-
lock wi th surrounding bone.

Figurq 3

spaces and Haversian canals approxinating the
inpJ-ant. Inferiorly, along the body of the implant
surface including the vent areas there was á nor-
mal increase in fatty marrow and dense bone which
radiated fron the inplant in an apparent buttress_
lng phenomenon secondary to functional" scresses.
High power views of the interface between dense
bone and lnplant where artefactual separation
occurred showed adherence of carbon part icles to
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