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7}. PET CT Scanner

Discovery ST(GE; USA)

Detector Material : 30 mm Bismuth
Germanate(BGO)

Number of crystals: 10,080

Crystal dimensions(mm) : 6.2X<6.2X<30

Number of blocks/modules : 280 block

Patient aperture(cm) : 70

Axial FOV(ecm) @ 15.7

L}, Data spectrum's lung phantoms

1) Inside Diameter Elliptical Shape :
Dia. along major axis: 12.2"(30.5 cm)
Dia. along minor axis: 8.7"(22.1 cm)
Inside Height: 7.3"(18.6 cm)

2) Volume :
Empty cylinder : ~9.4L
Left Lung: ~0.9L
Right Lung: ~1.1L
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Fig. 1. Data spectrum's lung phantoms

2. A "W

FAz wE WMEHEL [F-18]2—deoxy—2-
fluoro—D—glucose(FDG) 1.909 mCi(SUV 1)9} 913 Ci
(SUV 2)= Data spectrum lung phantom®] Lt
lung®} Rt lungell E& 3XA7 Fo] FYUsla E=
Tdt FEE eItk Ade] ol 8H 7] W=
80kVp, 100kVp, 120kVp, 140kVp7HA Z}2+ AL
Wsks =903, WAFe] Mshs 10 mAelA 100 mA7HA]
Z}zF 10 mA% W3lE FQom wmFAIRS 1sec? 5Y
sl &dsteleh

PET—CT%%+& Discovery ST ScannerE ©]-&3}
Acquisition time2 4 min/bed #A3to] Hlo|EHE +H3s
ek wHEedal AfAd(Tterative  reconstruction)
25 9SS (Tteration) 3WH ¥} F-E-3 3 (Subsets) 1
2 sheep filterg ARESI] <GS AT SIS,
PET—CT% 477 slice 5 32WA slice®] UA91A]¢]
F AlA Fig. 29 o] SUV#ES 2t dich

224

T

&

o
o

i

ol
fd

Suv2

SUV 1

Fig. 2. ROI localization of Phantom
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Table 1. Change of SUVmax according to parameters

kvp  mA SUV1SUV2 kVp mA SUV1SUV2
10 12.25 4.54 10 12.28 4.54
20 12.27 4.54 20 12.27 4.54
30 12.27 4.53 30 12.27 4.54
40 12.27 4.54 40 12.28 4.53
50 12.25 4.54 50  12.27 4.53

80 60 12.27 44 100 60  12.27 4.53
70 12.27 4.53 70 12.28 4.53
80 12.27 4.54 80 12.28 4.53
90 12.28 4.54 90 12.27 4.53
100 12.27 4.53 100 12.27 4.53

Table 2. Change of SUVmax according to parameters

kvp  mA SUV1SUV2 kVp mA SUV1SUV2
10 12.27 4.54 10 12.28 4.54
20 12.27 4.54 20 12.27 4.52
30 12.28 4.53 30 12.28 4.52
40 12.28 4.53 40  12.27 4.53
50 12.27 4.52 50 12.25 4.53

120 60 12.26 4.53 140 60 12.28 4.53
70 12.27 4.52 70 12.28 4.53
80 12.28 4.53 80  12.27 4.53
90 12.28 4.53 90 12.28 4.53
100 12.28 4.52 100 12.28 4.53

1. WA Wl w& SUV W3}

4719] group(80, 100, 120, 140kVp) Alolel SUVH
2] Zo)7F JeA] Lol A} Kruskal—Wallis testS
AAABISIEE SUVLY| tigh Aab= p = 0.1048% 45 Alo]
o SUV19| 3t p>0.050]2=2 oy 2ol ¢l
STHFig. 3).

SUV2el tigh AvlR= p=0.11842 47 Alole] SUV2
o] e p>0.050] 272 2N ztoli= FSAH(Fig.
4).
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B Kruskal-Wallis test E

Data suvt

Factor codes Kvp

Sample size 40
Factor n Average Rank
80 10 13.40
100 10 22.00
120 10 23.00
140 10 23.60
Test statistic 5.0137
Corrected for ties Ht 6.1432
Degrees of Freedom (DF) 3
Significance level P=0.1043

Fig. 3. Analysis of SUV1

Kruskal-Wallis test

Data SUv2

Factor codes Kvp

Sample size 40
Factor n Average Rank
80 10 26.05
100 10 16.85
120 10 22.60
140 10 16.50
Test statistic 47221
Corrected for ties Ht 58648
Degrees of Freedom (DF)

Significance level P=0.1184

Fig. 4. Analysis of SUV2
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Suvt Suv2

Fig. 5. Comparison of mean SUV between 4 groups

2. Z group®l sk H]xL

Z} group(80%} 100, 1003} 120, 1203 1405 kVp) Af
olo| = SUVH 2] Alo)7F A Lol izt Wilcoxon

signed rank test® AAIEFATY 803 100kVp 272
SUVI1el| gt Ad= p=0.0781%2 27+ Alo]o]] SUV1S]
& p>0.050]22 ofn] gl xfol= ISItk(Fig. 6).
flek 22 ¥R 7} grouwpte] pakE B TEIATk

— 80 vs 120 kVp(SUV1) p=0.0937
— 80 vs 140 kVp(SUV1) p= 0.0625
— 100 vs 120 kVp(SUV1) p= 0.8125
— 100 vs 140 kVp(SUV1) p= 1.0000
— 120 vs 140 kVp(SUV1) p=1.0000
— 80 vs 100 kVp(SUV2) p= 0.4375
— 80 vs 120 kVp(SUV2) p= 0.8438
— 80 vs 140 kVp(SUV2) p= 0.2969
— 100 vs 120 kVp(SUV2) p= 0.1250
— 100 vs 140 kVp(SUV2) p= 1.0000
— 120 vs 140 kVp(SUV2) p= 1.0000
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B Wilcoxon test (paired samples) r__]@!
Sample 1
Variable SUW1_80
Sample 2
Variable SuUv1_100

Sample 1 Sample 2

Sample size 10 10
Lowest value 12.2500 12.2600
Highest value 12.2800 12.2800
Median | 12.2700 12.2750

95% Cl for the median
Interquartile range

12.2500t012.2711
12.2700t0 12.2700

12.2689 10 12.2800
12.270010 12.2800

Wilcoxon test (paired samples)

Number of positive differences [
Number of negative differences 1
Smaller total of ranks .00

Two-tailed probability

Fig. 6. Comparison of SUV1 mean between 2 groups
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SUV1e] B2 A3} p =0.59312 107 o Alolel] SUV1e]
Bt p > 0.050]1 22 on] = Aol glIArK(Fig. 7).

SUV2el #AZA3 = p=0.0934% 107t Apeld]
SUV2¢] Htte ov] Ql= Zfel7t iieh

Phantom2 3 2 kVp, mA W3l W& SUVHES o
2] 7HA o BAS) & Ad B p>0.05% ov|

= 2tel= A

7N group(10~100 mA) Aleloll SUV Hto]
2] dolH 312} Kruskal—Wallis testZ A3
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+ Abstract

The Difference of Standardized Uptake Value
on PET—CT According to Change of CT Parameters

Gyoo—Seul Shin - V"Kyeong—Rae Dong

Department of Neuclear Medicine, Kyunghee University east—west neo medical center
v Department of Radiological Technology, Kwangyang Health College

Purpose : There is difference between PET and PET/CT method on their transmission image for attenuation
correction. The CT image is used for attenuation correction on PET/CT and the parameters of CT may be
affected on PET image. We performed the phantom study to evaluate whether the change of CT
parameters(kilovolts peak and milliampere) affect standardized uptake value(SUV) on PET image.

Material and Method : The data spectrum lung phantom containing diluted [18F]fluorodeoxyglucose
([18F]FDG) solution(1.909 mCi for phantom 1, 913 uCi for phantom 2) was used. The CT images of
phantom were acquired with varying parameters (80, 100, 120, 140 for kVp, 10, 20, 30, 40, 50, 60, 70,
80, 90, 100 for mA). The PET images were reconstructed with the each CT images and SUVs were
compared.

Result : The SUVs of phantom 1 reconstructed with each 80, 100, 120 and 140 kVp showed 12.2620.009,
12.27%0.005, 12.27£0.006 and 12.2710.009, respectively. The SUVs of phantom 2 revealed 4.52%0.043,
4.53%0.004, 4.5240.007 and 4.5240.005 with elevation of voltage. There was no statistically significant
difference of SUVs between groups based on various kVp. Also SUVs of phantom 1 and 2 showed no
significant change with elevation of milliampere in CT parameter.

Conclusion : The parameters of CT did not significantly affect SUV on PET image in our study. Therefore
we can apply various parameters of CT appropriated for clinical conditions without significant change of
SUV on PET CT image.

Key Words : standardized uptake value, PET, CT, kVp, milliampere
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