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Title: Registration Using Nanotube Stationary Tonbsynthesis: Conparison of 3D/ 3D
to 3D/ 2D Met hods

Purpose: To evaluate traditional 3D/3D and 3D/2D rigid regi stration strategies
for tonpsynthesis inages obtained fromthe Nanotube Stationary Tonpbsynthesis
(NST) geonetry.

Met hod and Materials: NST is a nulti-source kV inager which is nmounted on a

| inear accelerator gantry. The multiple sources allow imaging wthout gantry
noti on before and concurrent with radiation treatnent. Due to the nature of the
reconstructed inages, it is not imediately clear how to register tonosynthesis
i mages to planning CTs. Depending on the amount of angul ar sanpling in the
geonetry, better performance can be achieved with 3D/3D registration, as is the
case with cone-beam CT, or 3D/2D registration, as is the case with porta

i magi ng. Tonosynt hesi s i mages contai n angul ar sanpling sonmewhere in between
these two extrenes. The question renmi ns whet her NST i mages shoul d be
considered a set of 2D projections or a 3D volune for the purpose of rigid
registration. Sinmulated NST i mages were used to evaluate treatnent tine rigid
registration for patient setup. Two GPU-accel erated planning CT to tonosynthesis
rigid registration methods were considered, characterized by the domain in which
the simlarity nmetric is conputed.

Results: Sinmulated data sets suggest that evaluation of the simlarity netric
in projection space reduces nean target registration error (niTRE) and increases
speed over reconstruction space nethods. A rate limting step of the 3D/ 3D
method is the requirenent for repeated iterative reconstructions.

Concl usion: W have denpnstrated that 3D/ 2D methods are faster and result in
decreased nrRE over 30/ 3D nethods for rigid registration of NST inmmges. It is
suggested that 3D/ 2D nmethods will be faster in cases where a significant nunber
of reconstructions rmust be generated.
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