Original Article

%}% Ackaly] et olg) 714 AL & F-FDG (“F-fluoro-

J Nucl Med Technol
Vol. 15, No. 1, April 2011

o1 42 S0V Hols} ol W 23

ALERAY wegq Sejs), Aevhetng

[e]
2 - YT - 0B A - PR - AFH - omw“

°£
%
e
%
2
o

u)
o
K
K3
Lo,
1%
R
>

Assessment and Comparison of SUVs of Three Different
PET/CT Scanners
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1Department of Nuclear Medicine, SMG-SNU Boramae Medical Center,
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Purpose: The SUV is a widely used semi-quantitative index in PET for the estimation of radio-tracer
accumulation in VOL. In this study, SUVs from three different PET/CT scanners were assessed, and differences
between SUVs were evaluated. Materials and Methods: The PET/CT scanners which were assessed in this study
were GEMINI, GEMINI TF 64 (Philips) and Biograph True Point True V 40 (Siemens). The NEMA PET
phantom (Data Spectrum Corp., USA) was used to evaluate SUVs. The NEMA PET phantom has6.8 kg weight
and three hot inserts. Two different activity distributions for the background and inserts were tested. The activity
ratio were 3.7:3.7:7.4:11.1 MBq (1:1:2:3) and 1.85:7.4:9.25:11.1MBq (1:4:5:6) for each of background, insert 1,
insert 2 and insert 3. Acquisition time was 2 minutes per bed position and NEMA PET phantom could be covered
by two bed positions for all PET/CT scanners. The SUVs from each PET/CT scanner were compared with
calculated true value. Results: For both activity ratios, all scanners showed similar results. The differences
between each scanner were insignificant. Each scanner showed 91.2%, 85.9% and 87.2% of true SUV for
GEMINI, GEMINI TF 64, Biograph True Point TrueV, respectively. Conclusion: For all scanners, SUVs were
slightly lower than true value. However, the difference between scanners was insignificant. The SUVs from
these scanners would be clinically meaningful if their consistent underestimation is kept in mind. (Korean J Nucl
Med Technol 2011;15(1):34-38)
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Fig. 1. (A) Biograph True Point40 True V system(Siemens) has 40 CT channels. (B) Gemini dual system has 2 CT channels(Phllips).
(C) Gemini TF 64 system has 64 CT channels(Phllips)
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Fig. 2. This is NEMA PET phantom which consists of 3
fillable spheres (diameter: 50 mm).

Fig. 3. This picture shows the phantom image.

2 2 ghH 31 PET bed width+= 216 mmo|t}. Gemini dual system®] CT
slicer= 20|31 PET bed width:= 180 mmo]|t}. Gemini TF 64
1. EH| system®] CT slice:= 640]3L PET bed width+= 180 mmo|™

TOF (Time of Flight) 7152 Z|¥gtc)

A= Aetisty o] Ax]%E Gemini Dual system
(Philips, USA)®} Biograph True Point True V system 2. Phantom
(Siemens, USA)¥} Al2-A|g el o Ax]E GEMINI

TF 64 system (Philips, USA)E o]&3}o] &S 33t Phantom& NEMA PET phantom (Fig. 2)2 ARE-8}1aL
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Table 1, The reconstruction parameters

Biograph System

Gemini System Gemini TF System

Reconstruction Method 3D-OSEM 3D-RAMLA DRAMA
Post Filter Butterworth

Tteraration / Subset 4/8

Decay Correction Yes

Attenuation Correction Yes (CT)

25.9 MBq (0.7 mCi)2} 29.6 MBq (0.8 mCi)= L} 23]9]
AA = G5k & WAks el 25.9 MBq (0.7 mCi)
el 9o NEMA PET phantom % background®]] 3.7 MBq
(0.1 mCi), insert 1¢f] 3.7 MBq (0.1 mCi), insert 2¢{ 7.4 MBq
(0.2 mCi), insert 39 11.1 MBq (0.3 mCi)o] F=s}l9al &
HWARsEFo] 29.6 MBq (0.8 mCi)Ql 7-9-ofl+= background |
1.85 MBq (0.05 mCi), insert 19]] 7.4 MBq (0.2 mCi), insert
29 9.25 MBq (0.25 mCi), insert 39]] 11.1 MBq (0.3 mGCi)©]

FaJstel Ak

2 A7 el
2 Biograph+= 3D-OSEM, Gemini system< 3D-RAMLA,
Gemini TF system-2 Drama & ©]-8-8}$131 242+9] parameter
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Concentration of tissue (mCi/g)
SUV =

18F-FDG injected dose (mCi) / Parient’s weight (g)
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. Uptake of tissue (mCi)
P ST -
Concentration of tissue (mCi/

gl=

Density of tissue (g/cc) / Volume of tissue (cc)
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Min: 9.0 SUY
Max: 10.3 SUV
Mean: 9.7 SUV
StdDev’ 0.4 SUY

Min: 6.8 SUY
Max: 7.8 SUY
Mean: 7.3 SUY
StdDev: 0:3 SUVY

Min: 0.3 SUV .~
Max: 0.4 SUVY
Mean: 0.3°'SUV
StdDev: 0.0 SUY

3

Min: 5.2 SUY
Max: 5.9 SUVY
Mean: 5.5 SUY «

i 1
StdDev: 0.2 SUV ¢
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Fig. 4. We recorded measured SUV with drawing same ROI
between sphere and background.
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Table 2, Results of experiments that include true SUV and measured SUV

Activity

Insert Vol.(cc) (MBq) True SUV Biograph Gemini TOF
BG 4.11 3.70 0.24 0.40 0.50 0.40
Fxo.1 HOT1 0.22 3.70 4.22 4.70 4.90 3.60
P HOT2 0.22 7.40 8.45 7.10 7.50 7.40
HOT3 0.22 11.1 12.6 11.0 11.1 11.6
BG 4.11 1.85 0.10 0.20 0.30 0.30
Fxp.2 HOT1 0.22 7.40 7.39 6.70 7.20 5.50
xp- HOT2 0.22 9.25 9.24 7.40 7.90 7.30
HOT3 0.22 11.1 11.0 9.90 10.5 9.70
14 % SUV
100
12 91.2_ir0.9854
- %0 87.2:0.9819
10 % / 85.9+0.9850
. / 80
8
% y=0.8717x #Biograph
6 y=10.9117x WGemini 70
- 0.8500x ATOF
. v / ' +Ideal 60
/ Biograph Gemini Gemini TOF

0 2 4 & 8 10 12 14

Fig. 5. Result of experiments on a basis were transformed
graphs.
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Fig. 6. We solved out each R-square to certify reliability that
results were transformed percentage.
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