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Simulation Sudy and Experiment Verify of Partial Volume Effect
for Positron Emission Tomography

CHEN Yingmao', GEN GJian-hua’?, TIAN Jiahe', YIN Dayi',
YAO Shurlin®, CHEN Sheng-zu?
(1. Department of Nuclear Medicine, General Haspital of the Chinese Peopl€’ s Liberation Army,
Beijing 100853, China,;
2. Department of Nuclear Medicine, Cancer Hospital , Academy of Chinese Medical Science,
Beijing 100021, China)

Abgtract : Partia volume effect (PVE) and their influence factors for postron emisson to-
mography (PET) were investigated with computer smulation and experiments. According to
the theory of PV Eformation, PET imagesof the hot lesons with different szes under vari-
ous system resolutions were amulated with computer program. The maximum recovery coef-
ficient (RC) , the average RC in the region of interest of which the size was the same as the
real Szeof the hot leson, and thefull width at haf maximum of the hot leson on the images
were calculated and compared with rea experimentsresults. The resultsof smulation experi-
ments quite agree with the rea experiments. The variation curves of the maximum RC, av
erage RC, and the ratio of thefull width at half maximum of the hot leson to the system res
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olution versus the diameters of the hot leson, if the rea leson sze is scded in the ystem
reolution, isindependent of the system resolution.
Key words: smulation experiment ; postron emisson tomography ; partia volume effect
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Fig.2 Variationsof RCya and RCro in the Smulation images

with the system resolution(a,b) and the leson diameter(c ,d)
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Table 1 RGCex and RCgro of the lesions

/ FWHM RCrax RCrol
0.2 0. 027 0. 027
0.5 0. 159 0. 147
1.0 0. 500 0. 396
1.5 0.790 0. 567
2.0 0.937 0. 668
2.5 0.987 0.731
3.0 0.998 0.774
3.5 1. 000 0. 805
4.0 1. 000 0. 828

/ FWHM
Fig.4 Ledons ful width at half maximum versuslesons diameter(a) and the ratio of the lesons

full width at half maximum to the reslution versus the ratio of the diameter to the resolution(b)
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2
Table2 FWHM do the lesions ( 4a) ,
with several typical sizes in images FWHM
/| FWHM | FWHM )
0.2 1.03 (  4b)
0.5 1.06
0.8 1.10 ,
1.0 1.17 CAT EXACT HR+ PET, 7
1.2 1.30 ( )
1.5 1.47
2.0 1.88 RCmax RCroi
2.5 2.39 (61
3.0 2R 3 ,RCrax RCro
3.5 3.40
4.0 3.91 ,
3 PET RC

Table 3 Comparisons of RC and the lesions full width at half maximum in real images
and those in simulation images

RCrax RCrol
/ mm / mm

7.6 3 0.10 0.13 0.10 0.12 7.85 8.52
4.7 0.23 0.27 0.21 0.22 8.15 8.49

9 0.62 0.69 0.47 0.51 9.75 10.24

12.5 0.84 0.93 0.60 0.66 11.96 12.41

15 0.93 1.04 0.66 0.75 14.00 14.73

19 0.99 1.05 0.73 0.80 17.90 19.06

29 1.00 1.06 0.82 0.82 28.30 28.16

4.8 3 0.24 0.21 0.21 0.18 5.15 5.54
4.7 0.49 0.47 0.39 0.32 5.65 6.00

9 0.91 0.99 0.65 0.64 8.45 9.03

12.5 0.99 1.10 0.74 0.78 11.85 12.12

15 1.00 1.05 0.78 0.78 14.45 15.28

19 1.00 1.12 0.83 0.84 18.55 19.15

29 1.00 1.13 0.88 0.83 28.75 28.52

FWHM

PET ,
, PET
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