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Functional retention of a dental inolant re-
quires that the interface between tissue and in-
plant is capable of transmitting service loads with-
out causing adverse changes i,n the tissue structures
adjacent to the device. Animal studies have shoun
that LTI carbon blade type dental implants are cap-
able of establj-shing a fr.nctional retention for per-
iods in excess of two years. The objective of this
investigation was to study the nicrostructure of the
i-nterface between LTI carbon dental in¡rlants and tis-
sue .

Thelve LTI carbon blade type dental inplants
and surrounding tissues were rernoved together with
surrounding tissues fron the mandibles of 6 female
¡aboons after an inplant duration of 24 nonths. One
:ralf of the implants were fitted with three r.rrit res-
torati-ons and the other half were left r.rrrestored and
free standing. No adverse changes were observed
clinically or radiographically in ten of twelve
sj.tes. The tissue blocks containing the implants
riere sectioned to provide specirnens fron each im-
plant for histological, rnicroradiographic and scan-
nj.ng electron microsocpic (SEIf) analyses. Histologi-
cal evaluations were performed using decalcified and
urdecalcified sectioning teclrriques. The r'rrdecal-
cified sections containing the carbon inplants were
produced using polymethylmethacrylate embedding, dia-
:ond sawing and abrasive grinding and polishing tech-
ni-ques. The r:ndecalcified procedure allowed for the
preparation of nicroradiographs of the implant-
pndibular bone sections.

An SEM analysis of the LTI carbon implant sur-
face prior to implantation revealed a mi-croporous
surface layer was present on the otherwise dense car-
bon material. Exanination of the wrdecalcified his-
tologi.cal sections revealed that bone had formed so
that it interdigitated with the rnicroporous surface
of the implants, Figure 1. Exanj.nation of the ni-
croradiographs revealed evi-dence that a nechani-cal
bond had been formed by the interdigitatj-on of bone
;;ith the rni-croporous carbon surface. Fi-gure 2 shows
a rnicroradlograph of an u¡rdecalcifled section of a
specimen i¡ whi.ch the implant was rnechani.cally dis-
lodged from the bone during the sectionilg procedure.
The arrow in figure 2 points to a nj.croradiographi-
ca11y detectable layer of bone left adherent to the
carbon surface, indicating that a sufficiently strong
bond had formed so that delami¡ation of the bone in
contact with the carbon had occurred. SEII{ exanina-

tion of the corresponding surfaces of tissue and irn-
plant after nechanical separation reveaLed a dis-
tinctly different norphological appearance for the
areas of bone contact as conpared to areas of soft
tissue contact. Soft tissue was always fotnd to ad-
here to the carbon surface. The areas corresponding
to direct bone-carbon interfacing showed two dis-
tinctly different characteristics. One in which the
bone and carbon naterial separated at the interface
with no bone adherent to the carbon and no carbon ad-
herent to the bone. This tlpe of behavior is shown
in figure 3. The second type of bone-carbon inter-
face behavior resulted in a delanination of the bone
tissue leaving a layer of bone adherent to the car-
bon as shown in figure 4. The delamination of bone
observed with the SEII{ appears to be the same as that
obseryed rnicroradiographically as shown in figure 2.

It was concluded that a load transnitting inter-
facial bond between the nicroporous LTI carbon sur-
face and bone had been forned and rnay have been a
contributing factor to the successful perfornance of
the dental irnplants.
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Figure 1 Photomicrograph showing- bone grcrwth into- +r.^ -;--^-[¡e¡5 LTI carbon surface, 180X.L ¡ I E  ¡ I T I ! ¡  V P
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Figure 2 Photomicrograph of nicroradiograph show-
ing bone adherent to carbon (arrows) af-
ter nechanical separation of bone fron im-
p l a n t , 7 5 X . Scanniag electron nicrograph of a) LTI

carbon surface, and b) corresponding ti
sue surface. Left hand portion of fig-
ures show adherent soft tissue and right
hand portion shows clean separation oi
bone from carbon, 5750X.

Figure 4 Scanning electron nicrograph of carbon
surface shorving a portion of adherent
bone tissue, 1500X.
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