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radiotherapy with rotational setup errors

Pur pose: Rotational setup error for H&N patients is detected
usi ng cone-beam CT. Fusion wth 3D inmage can determ ne a
sequence of three Euler angles for the best matching with

t he planned patient position. Currently, correction for
rotational errors is not avail able except with the use of a
6- degree-of -freedom treat nent couch. However, it is
possi bl e to conpensate an arbitrary rigid-body rotation by
just a sinple couch rotation in addition to gantry and
col li mator angle changes. W introduce a fornulation for
conpensating a rotational error with respect to a given

pl anned beam position for adaptive treatnent or easy
dosinetric evaluation for no correction.

Met hod: For each planned beam position, the beamaxis in
patient coordi nates upon rotational error is calcul ated,

poi nti ng out of the beam source plane. A couch rotation is
first applied to nove the planned beam axis back to the
source plane. The adapted gantry and col limator angles are
then calculated to align with the planned beam axis and

radi ation portal. The inverse transformation determ nes the
effective beam position in planning CT for dosinetric

eval uation with no correction.

Results: Qur nethod was validated by phantom experinents.
Light fields were conpared for various beam positions before
and after phantomrotations. The delivered dose distribution
for two patients with 2~3 degrees of rotations were

cal cul ated and conpared with the planned distribution,
showi ng margi nal deterioration with 1.5%target dose
reduction and 2% parotid dose increase.

Concl usions: A sinple “theoretical” solution is avail abl e
for handling rotational setup error when rigid-body

approxi mation applies. Its practical applicationis to

eval uate the dosinetry for no correction, and our data
showed that rotational error was |ess of a concern conpared
to as large as over 5% dose variation with patient anatony
change due to weight loss or tunor shrinkage.



