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Evaluation of Radioactivity Concentration According to
Radioactivity Uptake on Image Acquisition of PET/CT 2D and 3D

Sun Myung Park, Gun Chul Hong, Hyuk Lee, Ki Kim, Choon Ki Choi and Jae Dong Seok
Department of Nuclear Medicine, Samsung Medical Center

Purpose: There has been recent interest in the radioactivity uptake and image acquisition of radioactivity
concentration. The degree of uptake is strongly affected by many factors containing "F.FDG injection volume,
tumor size and the density of blood glucose. Therefore, we investigated how radioactivity uptake in target
influences 2D or 3D image analysis and elucidate radioactivity concentration that mediate this effect. This study
will show the relationship between the radioactivity uptake and 2D,3D image acquisition on radioactivity
concentration. Materials and Methods: We got image with 2D and 3D using 1994 NEMA PET phantom and GE
Discovery(GE, U.S.A) STe 16 PET/CT setting the ratio of background and hot sphere’s radioactivity
concentration as being a standard of 1:2, 1:4, 1:8, 1:10, 1:20, and 1:30 respectively. And we set 10 minutes for
CT attenuation correction and acquisition time. For the reconstruction method, we applied iteration method with
twice of the iterative and twenty times subset to both 2D and 3D respectively. For analyzing the images, We set
the same ROI at the center of hot sphere and the background radioactivity. We measured the radioactivity count
of each part of hot sphere and background, and it was comparative analyzed. Results: The ratio of hot sphere’s
radioactivity density and the background radioactivity with setting ROI was 1:1.93, 1:3.86, 1:7.79, 1:8.04,
1:18.72, and 1:26.90 in 2D, and 1:1.95, 1:3.71, 1:7.10, 1:7.49, 1:15.10, and 1:23.24 in 3D. The differences of
percentage were 3.50%, 3.47%, 8.12%, 8.02%, 10.58%, and 11.06% in 2D, the minimum differentiation was
3.47%, and the maximum one was 11.06%. In 3D, the difference of percentage was 3.66%, 4.80%, 8.38%,
23.92%, 23.86%, and 22.69%. Conclusion: The difference of accumulated concentrations is significantly
increased following enhancement of radioactivity concentration. The change of radioactivity density in 2D
image is affected by less than 3D. For those reasons, when patient is examined as follow up scan with changing
the acquisition mode, scan should be conducted considering those things may affect to the quantitative analysis
result and take into account these differences at reading. (Korean J Nucl Med Technol 2010;14(1):111-114)
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1. 28 XM=

1) PET/CT &H|

ZH]= GE Discovery STe (General Electric Healthcare,
Milwakee, MI, USA) 16 AH3ic). 441410 2= BGO

AgAago]n, DFOV (Display Field Of View)= 50 cmo]il
2 5.1 mmo|cHFig. 1).

U E= 85 cps/kBg, 7MLl

Fig. 1. PET/CT scanner GE Discovery STe 16

Fig. 3. Phantom sphere

2) Phantom

94 NEMA PET phantom& AR5 S0 vl &4 (back-
ground volume) 2. 2= 4,558 mLo|w Z} LA A AL 304 mL
ock. E3h HPZA 72 20.3 cmo|al HPZ o] 22.8 cmo|th

94 NEMA PET phantom®f] mL% 0.009 MBg/mLE 3¢
ShaL 22 AA o) ZF LA o] s AR F49] H]7F 12,
4, 8, 10, 20, 300] w2 7}7ke] Aol mLy 0.018 MBg,
0.036 MBq, 0.072 MBq, 0.090 MBq, 0.18 MBgq, 0.36 MBq=
Zyzk Aol Fsko] & AUiFig. 3).7 5080] At &
PET/CT Zgulof| g2et § CT=2 74|45k 2D+= 1043,
3D= 105 emussion scand}ich

PET Af744.2 2D} 3D 2% WHE AT A of

Fig. 2. 94 NEMA PET phantom
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Fig. 4. Image analysis



BrMY Q| 591 PET/CT 2D2t 3D G4 S0M HAts £

MAX(kBq/ me)
%

30

2 4 8
—®- Standard Ratio —# Actual Ratio

10 20 30

“Ratio "

Fig. 5. 2D-max exam data from 2D PET scanner

gokgon, ol g7 a4SRE B 28, By
A3k 20, Z axis filtert= standard, post filter= 4.9 FWHM
(mm)= 3151k

2) B 24

GE software Volume Viewer (GE, US.A) T2 732 o]
gsto] Yol wiF ARSI Zbzke] A Aol 42.19 em’
o] PHYYRODE A ARat & Mo
(kBg/mL)e} whE-g2to] ghe Lol hFig. 4).
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1. 2D

2D WY Ag Ay wjsRabsat A9 H7E 1:1.93,
1:3.86, 1:7.79, 1:8.04, 1:18.72, 1:26.900]H, 7]ZH|Q} Al=H]9]
ZFo] Zre 0.07, 0.15, 0.69, 0.70, 2.22, 3.350]11, W& z]o]
L= 3,50, 3.47, 8.12, 8.02, 10.58, 11.06% 2 2|2 3.47%, 0|
11.06%°]c}. Bj AT} HA0] Hl= 1:20]4] 1:10 o|s}7}
A= 71288 A HE ZJo]7} 10% v]Tho] ATt 1:20 o4t
oAM= 10% o4+ ZFol7t Stk Fig. 5).

2. 3D

3D e A Ay uisAbsat A1 HZE 1:1.95,
1:3.71, 1:7.10, 1:7.49, 1:15.10, 1:23.240]0] 7]Z=u]e} AlZu| <]
Z}o] ZH- 0.07, 0.19, 0.65, 2.35, 4.73, 6.820]11 HiELQ- z}o]
L= 3.66, 4.80. 8.38, 23.92, 23.86, 22.69% = 4 3.66%, Z|Tf
11.06%0]c}. B AN D420 Hl= 1:29]14] 1:8 o7}
A= 712H|9F AS HlE 2}o]7E 10% w|Rto] ARt 1:10 o] 4
o= 20% o) Atol7t UK Fig. 6).
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Fig. 6. 3D-max exam data from 3D PET scanner
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Fig. 7. Compared 2D-max exam data with 3D-max Exam data
from respectively PET scanner.
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2D wjEEARSTE 1A v AT) 1:1.93, 1:3.86, 1:7.79, 1:
8.04, 1:18.72, 1:26.900]1L 3D= 1:1.95, 1:3.71, 1:7.10, 1:7.49,
1:15.10, 1:23.240]c}.

2D 78|19} AZ v]g9] 2fo] 72 0.07, 0.15, 0.69, 0.70,
2.22, 3.350]1 3D 0.07, 0.19, 0.65, 2.35, 4.73, 6.820]t}.
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