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1. Intr oduction

In recent orthopelic pradice bioresorbable materials get more and more attention in bridging
bony defeds and filli ng bonylosses. The application of such materias is asdated with important
advantages, among the others — it allows to avoid the usage of autogenic and allogenic implants
asodated with a risk of graft contaminaion and possibility of rejedion as well as results in
redudion of surgery invasiveness compared to cases of autogenic implants Mathematicd and
computationd modds of effeds present after graft implantation might be used in many situaions
among the others — in surgery planning, in optimizaion of graft materia charaderistics, and in
planning therapy after opeation.

2. Moddling of tissue evolution in presence of resorbable material

Changes in bore after bioresorbable graft implantation are complex and not entirely known
yet. Generally speaking there exist two major effeds interading with ead othe namely, tisuue
formation and remodding and resorption of implanted graft. The interadion between them is of
biologicd and mechanicd naure. This is well known fad tha boneadapts its micro structure and
shgpeto variable in time medhanicd loading what is known as functiond adeptation. On the other
hand the resorption of graft has sometimes significant influencein overall or locd bonemecdanicd
charaderistics what evidently affeds the adivities of cdls playing afundamental role in the process
of bore heding and adaptation after surgery. However graft resorption is not completely
indgpendent on its environment, it is also dependent of cdls adivity. Therefore these two effeds
can not ke consdered separately and nodds including both are nealed.

3. Reaults

Mathematicd description of simultaneous formation and remodding of bore and resorption
of bioresorbeble graft was proposd. In this modd three groupsof bonecdls are consdered, one
playing role of mechanicd sensors, second responsble for tisuue formation and the last for tisaue
resorption. These two simultaneous processs are affeded by the third process - graft resorption
which dependsto some extent on cdls adivities. To derive necessary mathematicd relations an
approach proposd ealier by the author based on the hypotesis of optimal respon® of bonewas
used , seee.g. Lekszycki {1, 2]. They form nonlinear problem defined by aset of patial differential
equations integral inequdities, and algebraic inequdities and equations It can be only solved
numericdly by incorporating finite element method to determine an adud state of system unde
examination with bone adaptation relations and graft resorption relationsin one subroutine This
way the simulations of the processin boneafter surgery are possible. Seleded results of computer
cdculationswill be presented to ill ugtrate the application of proposd mode in soluion of pradica



36th Solid Mechanics Conference, Gak, Sept. 9—12, 2008 35

problems. Additiond works are necessary and are beng performed to compare effeds of
cdculationswith the clinicd obervationsand results of experimental investigations
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