AbstractID 8537 Title Real time Magnetic Resonance Imaging (MRI)guidane and thermal
modeling to focus hyprthemia delivey

Purpose:

Hyperthermia is ane ffec tive adj uvantm odality for treatment of locally a dvanced
cancer. However, foc usin ghe ati nt het umor using an external microwave

applicator can b edi ffic ult, due to ele ctromagnetic wave reflections att iss ue

i nterfaces. We pr esenta methodology to steer heating towards the desired focus

inreal -ti me,u sin g MR thermal images for feedback.

Methods and mate  rial s:
The treatment co ntro Ipl atfo rmi sb ased onrepeated MR proton resonance

f requency shift ther mal imaging of the tre atmentvolume overthe course o ft he
t reatment. A cyl indr ical app lica tor wit h4independent pairs of dipole pa tch
antennas (140MHz )is use das ah eat sou rce. The control process consists of

i teratively cons truc ting and upd ati nga model for the heated obje ct . Ateach

i teration, the c urre ntm odel is empoye dtocompute the optimal antenna s ett ing s
(settings that t he model pre dict st ofo cus heatinginthe target). These

settings are app lied to obtaint he next thermalimage, which is utilized in the
nextite ration to update the model. Thus, the algorithm progressively steers

f ocusing while u pdat ing the model. We reporton the convergence efficien cy of
t he algorithm an dim port ance of pri ors ystem knowledge (pretreatment

simulations).

Results:

The experiment s co nduct ed on a cylindrical muscle - equivalent phantom
demonstratedtha t,f ort he4 -antenna applicator, 16 itera tions we re sufficient

t o converge tot he o ptim alt hermal cove rage of tumor. If prior knowledge was
used, only 12 it erat ions wer ene cessary tore achconver gence from a start ing

f ocus that is po siti onal lyr otat ed 90° with respect to the desired focus. Fora
smaller position alr otat ion of5 0° 3i terationswere sufficient for

convergence. The rat ioo ftu mor to normaltissue heating after convergenc e

i mproved by a fa ctor of 3-6,compared to the initial rati 0.

Conclusions:

Real -ti me adapti vet hermalm odel ing ena bles fast convergence to the optim al

t reatment of the pat ient and cor rec tsf ordynamic system changes.



