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How Accurate is the Gold Seecs-Based IGRT in Determinin g
True Prostate Shits

Objective: To answer themportant question of gold seedbase IGRT for prostate canae
what istheupperbound &curacy in determining true prostatghifts?

Materials and Methods. A cylindrical phantom wa cnstructe usng tissueequivalent
plastic. Four pieces of circular bolus of 1 cmin thickness and 5 cm in diameatevere stackel
togeter andattachel to a thin arcular plastic plde inside the phantom to mimic therostate
gland Three cylindrical gold seeds of 0.88 mm were implanted at different location3.he
phantom was smned ora Brilliance Big Bore CTscannemwith a slice thickness of 2nm. The
acquied CT images weretransfered to an AQsim fortreatment pdming. Two pairs of
orthogonal setp beans with gantry anglesof 315°/45° and 0/90° were createdComregponding
DCRs were recongticted and tansferedto Varian Vais for bean delivery. On aVarian 21EX
CLINAC equipped with araSB00 portal imagr, thephantom was setup to alNAC ISO that
hasknown shifts reléive to the CT scanlSO. The portd imagesof the four setup bans were
acquiedudng the stadard dinical mocke. The thre shits relaive to the CT scan ISO ere the
detemined by manually rgisterirng theportal image with thecorregponding DCRs ugig Varian
Vision. Thesane procedrewas epeatedt differentdates.

Results: With theoretical shik of 1, 0.9, ad 1.4 cm in longitdind, lateral, ad vetical
directions, respectivg, the measuredmeanshifts were0.994, 0.975, ad 1.075cm for 315°/45°
setup leansand1.00, 0.830, and 1.090 cm for 0°/90° setuives.

Conclusions:Consideing dl other compounding factorm vivo, we believe thathe accuracyn
detemining prostateshifts will not exceed+0.2, £0.2, and £0.Em in longtudinal, laeral, and
vertical directions, respectivey.



