AbstractlD:6653Title: An Evduation of the UseFactor(U) for InstantameousDose
Ratesfor CyberknifeShidding Design

Introduction :

A smallusefactor (U = 0.05)hasbeenwidely acceted andusedin Cyberknifeshieldirg
desgn. Sincethe usefactoris small andthe crosssectionalareaof the beamis small, the
overall workload (W) for agivenbarier wall to be shieldedin anyonedirectionis smal.
The small U andsmall W tendsto reducethe requiredshieldingwhen consideringthe
integateddose.

Methods:

Giventhe distancefrom 1 foot outsideof the primarywall to theisocenteris (d) 4.84 m.
Primay workloadis 250 Gy/week at 0.8 m. The leakageworkloadis 250 *15 = 3750
Gy/weekat 0.8 m with a head attenuaion rateof 0.001 For a controlledareathe occupy
factor (T) is 1, and permissibledoselimit for the control areais 10* Gy/week which is
10% of the allowed. From the EquationB = Pdf/ WUT, the numberof TVL's required
for thebarrieris 3.64.However, when this value for the numbe of TVL'’s is usedand the
instartaneousdoserate is determined at the barrier calculationpoint, the instantaneus
dosrateis determinedto be 63.5mr/hr for the 600 MU/min outputrate.

It wasdeternined from the room surveythat the maximumdoseratein the control area
was160mrem/handthe area of the barrie tha hasa doserate of 60mrem/h or higheris
around50cmx 50 cm.

Conclusion & Discussim:

Using the small Use factor of 0.05 as recommaded in NCRP report151 in the barrier
shieldingequationfor a Cybeknife facility reduce theintegraldoseto below 10% of the
regulatorylimits. When consideing the instantaneousioseratein the control areaof the
unit, thedoseratewill be consideraly higherthan the customarylimit.



