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SUMMARY

The principle purpose of this study was to quantify endurance of the biomaterial Bioapatite ® implanted
in periodontal structures of the dog (closed model), such quantification being established by means of in-
dices (Endurance Index and Transformed Endurance Index) obtained as a result of data-processed analysis
of histologic images. The investigation further aimed at studying the development of new cementum and
the reconstruction of an attachment system. The study was conducted on eight dogs and 222 sections. New
cementogenesis and the reconstruction of an attachment system are observed both in the test sites and the
reference sites. Endurance of the biomaterial is statistically linked with time: the most substantial decrease
in the endurance is observed between two and six months. Traces of the material subsist at month 9. The
structure of material masses always remains lacunal on a microscopic scale (highest average Endurance
Index observed during the investigation: 30.35%). An osteoid deposit can be continually detected as of the
second month around crystalline deposits. Furhter, this type of deposit was noted on the periphery of the
deposits implanted in ectopic position in the supracrestal connective tissue.
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RESUME

Le but principal de cette étude était de quantifier la rémanence d’un biomatériau, la Bioapatite ® implan-
tée dans le parodonte du chien (modele clos); cette étude quantitative étant basée sur des indices (indice de
rémanence et indice de rémanence transformé) issus d’une analyse d’image informatisée des coupes histo-
logiques. De plus ce travail se propose d’étudier la néo-cementogénése et la reconstruction du systéme
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Fig. 7: Bioapatite ® from 1 to 9 months, all series pooled.
Evolution of endurance index (IND) over time. For each 1 to
9-month period, a «cloud of dots» can be observed, and mean
with standard deviation (slighty shifted from cloud of dots) in
parallel position. Note overall decrease in index values with
implant time. Points represent average values.

Fig. 7: Bioapatite® du mois 1 i 9 toutes séries confondues.
Evolution de I'Index de rémanence (IND) en fonction du temps.

Pour chaque periode entre 1 et 9 mois un nuage de points peut étre

observé; 'écart rype et la moyenne sont figurés, légérement déportés
du nuage de point. Noter la décroissance des valeurs en fonction du
temps. Les points représentent la moyenne.

DISCUSSION

Statistical methods

The statistical unit selected for the study of
endurance was the section. It would have been possi-
ble to select the dog as the statistical unit, however
the power of the study would have been lessened in
so doing. Situations with «inconstant number of
repetitions» were encountered in A.N.O.V.A.
analysis. The PCSM software application which was
used offers various test options including «unequal
numbers of repetitions» or «unequal but nearly-
equal numbers of repetitions». The latter option was
the one most often validated. An analysis model is
found in the litterature concerning two-way analysis
of variance with «unequal number of repetitions»
(Cetema, 1986), which is an accurate calculating
method. This mode was also often applied. Further-
more, the number of sections supplied for each
respective dog varies qnly slightly, and accordingly
the weight of each dog in the statistical analysis is not
disproportionate.

Surgical methods selected

The closed model with dentinal notches was chosen.
Such an experimental model has been previously
documented, in particular the study of Bye et al.
(1987), can be cited; the studies of Frank et al.
(1987), and Ogilvie et al. (1987) approach this
model. Image analysis would prove impracticable
without such notching. Connective-dentine contact
could cause ankylosis and dentine resorption, accor-
ding to Karring et al. (1984). In actual fact, such
occurrences of ankylosis were rare: periodontal liga-
ment cells being situated on the perimeter of the
surgical wound, it would rapidly colonise the site.

Cavity filling phenomenon

At a very early stage (1 month, 2 months), trephina-
tions were only partially filled with the biomaterial.
At this stage, there is still a large connective zone. In
this regard, the studies of Frank et al. (1987)
demonstrate that the Bioapatite® masses at 6
months are largely separated from one another by
fibrous connective tissue. Generally on a
microscopic scale it would appear highly difficult for
a cavity to be completely filled with biomaterial even
if it seems to be so to the naked eye. As it has a cer-
tain plasticity, the material may be compacted,
however there are still substantial gaps in the cavity.
This is mentioned to stress the point that the concept
by which packing and compacting the material
should be avoided in order to leave available space
for healing tissue is completely erroneous.

Endurance Indices: effect of «time» factor.

From month 1 to month 9, statistical analysis
demonstrates that the Endurance Indices are linked
to «time». It should further be pointed out that the
indices remain rather stable for months 1 and 2 and
that the drop in the indices appears between months
2 and 6. We consider this medium-term resorption,
clearly proven in this study, to be a highly
interesting property from a surgical point of view.
Finally, while endurance indices decrease over time,
there i1s an increase in the thickness of the osteoid
deposit around the crystalline masses, as demonstra-
ted by Mouchebceuf (1990) in a preliminary work
by our laboratory. The present work, as the above,
mentioned preliminary data, underlines the preco-
city (two months) of the appearance of osteoid
deposit. The «time» factor is therefore of the utmost
importance as to the endurance of implants.
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