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Purpose: The work aims to simulate growth of tumor vascularstructure, basedon the anatomicaland biological information
obtained from a contrast-enhancedCT andhypoxiaPET images.The modelwould be beneficial for optimizationin anti-angiogenic
therapy.

Materials and Methods: The vascular structurewas simulatedasa two dimensionalmatrix. MATLAB environmentwasusedin
simulations. An upperlimit on the vasculardensity wasfixed and vessels weregrown from a given root vesselinto the space of a
specific size. Thevesselthickness was simulatedvariable, with vessels thinningastheygrew. Thevesselnodeselected for sprouting
is theonewhich hasthe least densityof oxygenaround it. Thedirectionin which thevessel sproutsis calculated by checking on the
least dense direction around it using Monte Carlo simulation, and considering into accountthat vesselshavea tendencyto grow
forwards.

Results: The developed vasculature growth model was successfullyimplemented.The thicker vessels grown correspondto the
thicker blood vesselsand the thinnest onesto the capillaries. The density of the vasculature could be successfullycontrolled and
modified to achieve tumor vasculature growth in the region required. A region of higher vasculature density correspondsto a less
hypoxic region and vice-versa. A known hypoxiamapand aninitial vasculaturestructure are theonly requirementsfor thesimulation.

Conclusions: Micro-PET/CT imagesacquiredin vivo providethebasicinformation neededfor tumor growth simulations.Themodel
could be applied as an effective tool for optimizing anti-angiogenictherapies, when fully benchmarkedto the experimentally
measuredconditions.The vasculature growth in a threedimensional matrix is expectedto put a much moresevere restriction on the
computationalpowerneeded.


