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Osteopoross is metabolic disease of bonewhich causes progressve deaease of the os®ous
pulp and the changes of bonestructure. Such we&k boneis more susceptible on fradures. The
ealy diagnoss of ogeoporss enlarges chance of the treament. It is a big problem becaise
disease progresses without symptoms — first symptoms appea when the lossof ossouspulp
is big (about 30%) and it is thelargerisk of fradures. The treament of ogeopoross usudly
depends on treament of results - fradures and consists in providing andgesic and
stabilization of places of fradures. It would be better to prevent tha disease becaise ladk of
movement is causes of weaknessof bones. Knowledgeof physcd propeties of bonetisaleis
hepful in diagnosng of the diseases of the bone system (espedally tha propeties change
during progressof disease) [4].
From mechanicd point of view the fradure of boneocaurs in two cases:
- the corred structure of bonebut the loads are so big tha cause the stresses larger than
stresslimit,
- the disorders of bone structure caused deaease of strength propeties of bone when
nomal adivity of organism can result sresses larger than dresslimit.
The pgper conceans the seand situaion, which take place e.g. in ogeoporss. The mos
comnon preventive examinaionsare:
- dendtometry of bone— method of representing of the bonedensty by usng dud energy
X-ray absorptiometry (DXA) ,
- computed tomography — method depending on mapping crosssedion of bone it makes
possble locdizing the places where is the condderable lossof osgouspulp.
These are standad examinaions which gives enough information and to enable to make
a corred dedsion in routine situaions However when daa will be use to building of
quantitative modd of bonetisaie these methodscan be inaufficient. Then it is necessary to
perform Quantitative Computed Tomography [5].
To present the problem of the ogeopoross the strength andysis of the human hip joint were
performed (hedth joint and the joint with osteoporotic changes). Numericd simulationsgive
important information aboutbehaviour of objed on condition tha numericd modd is similar
to andyzed structure (geometry, material propeties and bounday conditiong. During creae
geometry of the modd dae from coordinate measuring macdineis used (it was concentrated
on the pdvis bong. There is important the ddimitation of material propeties which are
changed during ogteoporss. During examinaion the bonesystem as well as density phantom
are X-rayed. The phantom is composed of regions representing spedmens of bone densty.
The X-ray phobgraphs are andyzed by use spedalist software (the dependence between
quantity of the absorbed radiation and the radiologicd densty is used). The output densty is
standadized in Houndield scde (HU). Then the HU densty is conveted to the densty of
bonetissue The next step is ddimitation of material propaties of bonetisale espedaly
elastic modulus (on the basis of experimental research the dependences between bonedensty
and meteria propeties were developea) [1, 2]
Because Computed Tomography gives crosssedion for diff erent places so meterial propeties
was ddimitated in the same places of bone (on the base of linea regresson for measuring
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points the cdibration curve is creded, it enable to cdculate the propeties for every voxd of
phobgraphg - the more exad daa from CT, the beter representation of bone structure.
This is important becaise boneis nonhonogenous espedaly pdvic bone with regard to
complex geometry and fundionsin organism, is chaaderized by changedility of material
propaties [5].

Delimitated propeties were given to modd. Next the bounday conditionswere assumed.

The fixed was redized by use elements type bar type bean (during andysis the nunber and
the stiffness of elements were changed). The bounday conditions were given both in the
points and in the areas [3].

Strength cdculations were performed in system MSC Patran/Nastran. The structure on the
base of distributionsof equivalent stresses, strains and displacements was andyzed. Obtained
results can be hdpful to estimated effort of pdvis and femoral boneand planning surgicd
interventionsduring reament of injuries caused by oteopoross.

The exemplary phobgraphs with Quantitative Computed Tomography were presented in
Fig.1l. Examinaions were performed in sagittal plate. Densty phantom and the pdvic bone
were X-rayed.

a) b) )¢

Fig.1. Theimages from computed tomography: @) density phantom, b) and ¢ pdvic bone

The work was doneas a pat of projed N518047323670 sponred by Polish Ministry of
Scienceand Hghe School.
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