AbstractI D: 9215 Title: Comparison of single and multiple slice CT for 4D CT with
respiratory gating

We compare the performance of a single-slice and two multi-slice CT scannersin the
application of 4D CT imaging with respiratory gating. We use the following parameters
for the single-dlice scanner: 1 sec gantry rotation period (GRP), helical pitch of 0.5, and
dice collimation of 3 mm (Ford, et. a, Med. Phys. 2003, pp.88-97); the parameters for
the LightSpeed 4-dlice QX/I (GE, Waukesha, WI): 0.8 sec GRP, cine acquisition of 4
dlices of 2.5 mm with duration of arespiratory cycle plus 2/3 of the GRP, and 1.3 sec
trangition time between table positions; the parameters for the LightSpeed 8-dlice Ultra
are 0.5 sec GRP, cine acquisition of 8 dlices of 2.5 mm, also 1.3 sec table transition time.
Half scan reconstruction is assumed. The acquisition time for 5 sec breathing cycle and
20 cm coverage, with single-slice operating on either helical or cine mode, and multiple-
dice only on the cine mode, are 133 sec (1-dlice, helical) and 468 sec (1-dice, cine), 135
sec (4-dlice) and 67 sec (8-dlice). It is clear that the helical single-dlice can scan as fast as
the cine 4-dlice; however, it will have a gap of 4.5 mm between two images. If cine mode
is used in the single-dlice to avoid the image gap, then the acquisition time will be 3.5 or
7 times longer than the 4-dlice and 8-slice scanner respectively. It is clear that the 4D CT
imaging can be significantly improved by 4-dlice or even better with 8-slice scanner.



