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Introduction :
A smallusefactor(U = 0.05)hasbeenwidely accepted andusedin Cyberknifeshielding
design. Sincetheusefactor is small andthecrosssectionalareaof thebeamis small, the
overall workload(W) for a givenbarrier wall to beshieldedin anyonedirectionis small.
The small U and small W tends to reducethe requiredshieldingwhen consideringthe
integrateddose.

Methods:

Giventhedistancefrom 1 foot outsideof theprimarywall to theisocenteris (d) 4.84 m.
Primary workload is 250 Gy/week at 0.8 m. The leakageworkload is 250 *15 = 3750
Gy/weekat 0.8 m with a headattenuation rateof 0.001. For a controlledareatheoccupy
factor (T) is 1, andpermissibledoselimit for the control areais 10-4 Gy/week, which is
10% of the allowed. From the EquationB = Pd2/ WUT, the numberof TVL’s required
for thebarrieris 3.64.However, when this value for thenumber of TVL’s is usedand the
instantaneousdoserate is determined at the barrier calculationpoint, the instantaneous
dose rate is determinedto be63.5mr/hr for the600MU/min outputrate.

It wasdetermined from the room surveythat the maximumdoseratein the control area
was160mrem/h,andthe area of thebarrier that hasa doserate of 60mrem/h or higheris
around50cmx 50 cm.

Conclusion & Discussion:
Using the small Use factor of 0.05 as recommended in NCRP report 151 in the barrier
shieldingequationfor a Cyberknife facility reduces theintegraldoseto below10% of the
regulatorylimits. When considering the instantaneousdoseratein the control areaof the
unit, thedoseratewill beconsiderably higherthan thecustomarylimit.


