AbstractID: 9520 Title A compaative studyof a gochastic tumor vaculature simul@on
model.

Purpose

Micro vessel densy dictated by theoxygen concentration is one of the most important
biomaikers used for ancer reaurrence. This work aims tasimulating a represerttae
map oftumor micro-vasculature and observes tigeowth of vasulaure with respect to
two simulation pararaters: oxygen commntration and vesel coveage.

Method and Materials:

The tissue volure was simuladed as a 2dimensional matrix in MATLAB. A
comesponding natrix contaning oxygen concentrion data determines the regal
micro-vaular density. The vaalature mg was simulated i stochatic modeling
govened by he following two fadors:

(@) A region of higher oxygen concetration indiates a higher cajilary
concentation; vesselsare simulate@l to grow along increasingoxygen
gradiens, so that the final vaalature dceveloped ha a greater essel
concentation in these ragns.

(b) The vesselsavoid othervessels so that they can efftively cove the tissue
volume.

The sinulations wee caried out varying the degree of conpdition between tlke two
factors. This vasculature simulation model was tested faious oxygen map scenarios
and applied to expemental mousedata of known vasalature and oxygenation
concentration obtained viaypaxiaimaging.

Resuls:

While a smulation patial to vessécoverage ielded a vesculature incapable of showing
the general trendf oxygen gradents, a simulation paial to oxygen grdientsyielded an
unrealstic vascubture unable to ove the tissue volume effectively. When balancebde
two factors yielded avasculatue which demortsated the geeral trexd o oxygen
gradientsand nicro-vessd densiy covelage as determined by the oggnaion mak.
The modé tested agmst experimental mous data from micréPET/CT images rad
yielded a sitable comparidve vessel structure

Conclusion:

A balance betwen the two drivingfactors is esential for thegrowth of a proper
microvaulature. The model is a prgedive tod for invegigating functional
dependencies betweammor growth andangiayenesis.



