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Abstract

> 0.5 pixels should be rejected.

The Influence of Collimators on SPECT COR Measurements

Man Koo Lee
Dept. of Radiotechnology, Wonkwang Public Health College

Misalignment between the electronic and mechanical axes of rotation will result in
artifact generation and image degradation during single photon emission computed to-
mography(SPECT) reconstruction. Acceptance and quality control testing procedures
have not emphasized the variability in center of rotation(COR) measurements caused by
collimators and the need to verify uniformity across the full collimator field of view
(FOV). Variation from the mean COR across the FOV was tested in four different col-
limators using multiple point source acquisitions. The mean COR was different for each
collimator and one of the four had a > 0.5 pixel difference from the mean COR on
some area of the FOV. This variation makes this collimator unacceptable for SPECT
acquisition. Thus, initial acceptance testing of SPECT collimators should verify a uni-
form COR across the full FOV and collimators with a variability from the mean COR
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Fig. 1. The three—point source phantom for

routine COR calculations.
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Table 1.
using four collimators.

COR statics expressed in pixels

LEHR LEGP MEGP [-123 PAR

Mean COR 62.53 62.58 62.64 62.63
S.D. 0.214 0.057 0.083  0.098
Range 0.67 0.17 0.24 0.27
Maximum difference| 0.50 0.09 0.13 0.17

from mean
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Fig. 22 A—D : For each collimator the COR of multiple individual point source acquisitions is

shown as a function of slice number in the

imaging matrix.



Table 2. Slice location, COR, and difference from the mean COR for 7 seperate point source

acquisitions using the four collimators.

Point Slice location COR Difference from Mean COR
A B C D A B C D A B C D
1 92 94 94 94 |62.70 62.60 62.77 62.80|—0.17 —0.02 —0.13 —0.17
2 79 82 80 79 |62.60 62.60 62.60 62.77 {—0.07 —0.02 +0.04 —0.14
3 67 67 67 67 |62.60 6257 62.70 62.60 |—0.07 —0.09 —0.06 +0.04
4 54 56 55 55 |62.57 62,50 62.57 62.60 (—0.04 +0.08 +0.07 +0.04
5 43 42 44 42 |62.70 6250 62.60 6257 |—0.17 +0.08 +0.04 +0.06
6 31 30 30 30 |62.50 62.60 62.53 62.53|+0.03 —0.02 +0.11 +0.10
7 18 15 14 18 |62.03 62.60 62.73 62.57 |+0.50 —0.02 —0.09 +0.06

A : LEHR, B: LEGP, C: MEGP, D :1-123 PAR
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