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The Research of Comparison Evaluation on the Decline
in Artifact Using Respiratory Gating System in PET-CT
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Among various causes that influence image quality degradation, various methods for decrease in Artifact
occurred by respiration of patients are being used. Among them, this study intended to evaluate CTAC Shift
correction method and additional scan compare to the Scan(Q static scan) using respiratory gated system.

This study was conducted on 10 patients, and used PET-CT Discovery 710 (GE Healthcare, MI, USA) and
Varian’s RPM system. 5.18 Mbq per kg of ®E_FDG was injected on patients, asked them to take a rest for 1 hour
in the bed, and conducted test after urination. Images were visualized through Q static scan, CTAC Shift
correction method, Additional scan based on the Whole body scan(WBS) with Artifact. Decrease in Artifact
was compared in each image, conducted Gross Evalution, and measured changes of SUVmax.

For image obtained through the CTAC Shift correction method through WBS with Artifact, 12~56%, Q static
scan image showed 17~54% of change rate and Additional Scan showed —27~46% of change rate. In Blind Test,
the CTAC Shift correction image showed the highest point with 4 points, Q static scan image showed 3.5 points,
and Additional scan image showed 3.4 points. The standardized WBS scan through Oneway ANOVA and three
types of Scan method showed significant difference(p<0.05), and did not show significant difference between
the three Scan methods(p>0.05). However, the three Scan methods showed significant difference in Blind test.

Additional scan and Q static scan require more time than the CTAC Shift correction method, there is concern
about excessive exposure to patients by CT rescan and Q static scan is difficult to apply on patients with
inconsistent respiration or irregular respiration cycle due to pain. For CTAC Shift correction method, limited
correction is possible and the range is limited as well. It is considered as a useful method of improving diagnostic
value when hospitals use the system appropriately and develop various advantageous factors of each method.

RPM, Artifact, Respiratory, SUVmax
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Fig. 1. PET/CT Discovery 710(GE healthcare, USA)

Fig. 2. Varian — Rpm Respiratory gating system
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Fig 3. A Graph of Patients's respiratory cycle
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Fig 5. 4 images for the blind test
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Table 1. SUVmax of Clinical patients

Patient Groupl Group2 Group3 Group4
SUVmax SUVmax SUVmax  SUVmax
1 0.27 0.55 0.59 0.5
2 0.56 0.73 0.72 0.73
3 0.58 0.66 1.13 0.84
4 0.67 1.35 1.11 0.7
5 0.42 0.83 0.51 0.33
6 0.52 0.75 0.67 0.59
7 0.5 0.81 0.73 0.6
8 0.44 0.88 0.7 0.54
9 0.53 1.2 0.97 0.98
10 0.73 1.01 0.88 0.79
Average 0.522 0.877 0.801 0.66

*Group 2 : CTAC shift image
*Group 4 : Additional scan image

*Group 1 : Artifact image
*Group 3 : Q static scan image

Table 2. The rate of change of SUVmax based on images
obtained through whole body scan with SUVmax and Artifact of
clinical patients

Group2 Group3 Group4
Patient SUVmax SUVmax SUVmax
Variation Variation Variation
1 51% 54% 46%
2 23% 22% 23%
3 12% 49% 31%
4 50% 40% 4%
5 49% 18% -27%
6 31% 22% 12%
7 38% 32% 17%
8 50% 37% 19%
9 56% 45% 46%
10 28% 17% 8%
Average 39% 34% 18%

*Group 2 : CTAC shift image
*Group 4 : Additional scan image

*Group 3 : Q static scan image
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Table 5. Blind test score

Table 3. Oneway ANOVA

Patient GI"O}lp 1 Gro'up2 Gr0}1p3 Gr0}1p4
Point Point Point Point
1 2 4 3 3
2 2 3 3 4
3 1 3 2 2
4 2 5 4 4
5 1 3 4 3
6 2 4 4 4
7 3 4 4 3
8 2 5 4 4
9 2 4 3 3
10 3 5 4 4
Average 2 4 3.5 3.4

SUVmax
Sum of Squares df Mean Square  F Sig.
Bg:;f;: 808 3 269 8981 .000
gigﬁg; 1.079 36 030
Total 1.887 39
Table 4, Multiple Comparisons among Groups
Mean Std 95%15213336“%
Group Difference ’ Sig.
(1)) Error Lower Upper
Bound Bound
2 -39900" .07743  .000 -.6152 -.1828
1 3 -22200" 07743  .041 -4382 -.0058
4 -24000" 07743 .022 -4562 -.0238
1 39900 .07743  .000 1828 .6152
2 3 .17700 07743 169 -.0392 3932
4 .15900 07743 284 -.0572 3752
1 22200 07743  .041 .0058 4382
3 2 -.17700 07743  .169 -.3932 .0392
4 -.01800 07743 1.000 -.2342 .1982
1 24000 07743  .022 .0238 4562
4 2 -.15900 07743 284 -3752 0572
3 .01800 .07743 1.000 -.1982 2342

* The mean difference is significant at the 0.05 level.
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*Group 1 : Artifact image
*Group 3 : Q static scan image

*Group 2 : CTAC shift image
*Group 4 : Additional scan image
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