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Table 1 Acquisition technical guideline for FDG-PET study

Measurement items Prompt/Delay (%) Count (each slice)
Partial volume effect / /

Uniformity / more than5M

Spatial Resolution within 5 more than 100k
Scatter Fraction less than 1 more than 100k/flame
Sensitivity less than 5 more than 10k

Table 2 Measured count rate at NMCC(Nishina Memorial Cyclotron Center)

Measurement item Prompt/Delay (%) Count
Uniformity within20 5M
Spatial resolution (point) within20 100k
Spatial resolution (line) within12 100k/slice
Scatter fraction within12 100k/flame
Sensitivity within10 10k

Table 3 Measured count rate at NMCC

Measurement item Emis Prompt Delay
(kcps) (kcps) (kcps)

Uniformity 155 196 39

Partial volume effect 119 153 33

Spatial resolution(point) 0.52 0.71 0.15

Spatial resolution(line) 13.1 14.6 15

Sensitivity 7.82 8.52 0.84

Scatter fraction 3.39 3.93 0.45
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Fig.1 Red part filled with FDG Solution. (A)(B)indicate the difference of the solution filled with FDG.
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Fig.2 Cross section view of sensitivity phantom. The center position moves downward
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FRBNIMiEE L BEFE, PET A — W &9, G & HIXF CMgR7223, A CCIXER R8sk s LT
Wa,
Table 4 Facilities and PET machines in this study

Facility PET machine Maker

A SET24000 SHIMADZU
B SET3000GCT/M SHIMADZU
C SET3000GCT/M SHIMADZU
D BIOGRAPH SIEMENS
E BIOGRAPH SIEMENS
F SET24000 SHIMADZU
G DiscoveryST Elite GE

H GEMINI GXL PHILIPS

PET WG /X B RS RE N R D RO — NPT D7, HEREMFEZETILEND D,
Table 5 (CHAZAE &2 7 — Z IEE L 7= B & O MR AL L WG~ b U 7 2 %2R/ T,
Table 6 {X4=& . Table 7 i Japanese Alzheimer’s Disease Neuroimaging Initiative (J-ADNI)% /<9, J-ADNI
X, TAYINA =R OIREE LR T 25 EICHER S OBIVEROFHE & & 612, BEBZH-.
BEWGZ W 72 & OFHIERES < W 24T O BIRMIIE TH 5, 8. [F UHAE T Mgk (T & 0 g A% Al s 23
#i2 B3, J-ADNI O 5 & 13 R PET 321E T HALIEIR CHAIENE D BT D,

Table 5 Reconstruction parameter of each PET facility ( Brain and Neck)

Facility Recon Parameter Smoothing Scatter Matrix
struction Filter correction

A FBP Cutoff 8 Gaussian No 128
Order 2 6.0mm (2D)

B OSEM Subset 26 Gaussian HDE* 128
Iteration 4 4.0mm

C FBP Cutoff 1 Gaussian HDE* 128
Order 1 6.omm

D OSEM Subset 8 Gaussian SSS** 256
Iteration 8 3.0mm

E OSEM Subset 21 Gaussian SSS** 256
Iteration 4 8.0mm

F FBP Cutoff 8 No No 128
Order 2 (2D)

G View Point Subset 28 Gaussian MBSC*** 128
Iteration 3 5.14mm

H LOR-RAMILA Subset 191 No SSS** 128
Iteration 2

Note: *Highbrid Dual Energy , ** Single Scatter Simulation, ***Model Based Scatter Correction
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Table 6 Reconstruction parameter of each PET facility in (Whole Body) scan

Facility Recon Parameter Smoothing Scatter Matrix
struction Filter correction
A OSEM Subset 16 Gaussian No 128
Iteration 2 FWHMS6.0
B DRAMA Iteration 0 Gaussian HDE 128
Filter cycle 1 4.0mm
C DRAMA Iteration 1 Gaussian HDE 128
Filter cycle 128 FWHMS6.0
D OSEM Subset 8 Gaussian SSS 168
Iteration 2 5.0mm
E OSEM Subsetl 4 Gaussian SSS 162
Iteration 6 8.0mm
F OSEM Subset 16 BW Filter No 128
Iteration 2 cutoff8 order2
G View Subset 28 Gaussian MBSC 128
Point Iteration 2 5.14mm
H LOR- Subset 191 No SSS 144
RAMILA Iteration 1
Table 7 Reconstruction parameter of each PET facility in (J-ADNI)
Facility Recon Parameter Smoothing Scatter Matrix
struction Filter correction
A OSEM Subset 16 BW Filter No 128
Iteration 4 cutoff 8 order 2
B DRAMA Iteration 4 No HDE 128
Filtercycle 0
C DRAMA Iteration 4 No HDE 128
Filtercycle 0
F OSEM Subsetl 16 BW Filter No 128
Iteration 4 cutoff 8 order2
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Fig.3 Spatial resolution point of Brain and Neck
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Fig.5 Spatial resolution point for J-ADNI D and E are not involved

A, B, C, FIREEHEHTOERMEICENZE PETHEX TH D, D, Eltigkided =X R LA ICH
HEITNS BB E R DT-ODIKROFRELE L THOY WS, TITALEF, BEC, DEEEFENR
ZHEADOPETHEE CTh 5, ik & & FERIEEZZL S5 6 OZEM R ITRE < £ %, FWHM
EMiER O & LT, BB T O AR AE THWTE 6.8+1.2mm, {KHELJ7 AT 7.8+1.4mm, 25 B
%% CIIAEWT I C 7.8+1.7mm. K5 [ T 8.5+£1.0mm, J-ADNI [Z ) T 5.5mm+0.8mm, {A#lJ5 <
6.7£0.7mm T > 7=, BHIEH O H izt X7 — X WEEN MK R oo e O RR STV e, iR PET %
BlIkBLhIhbOMETHHINLTWS,

5.2 ZEMfERE ()

BAT A ADERZRREIZOWTIE AT OB RSO 7 2 7 T Fig6 IR L TW5hH, PET ZEiE
DREA DO F L, PG ETE 1/4, S ISR O OE Sy %2779, FWHM 4.7-93 mm £ COENRH 5, A
MEk MK < G fEsX 3@V, TXTO PET 2EE X A 7 A A D22 3 fREEDHLIZ R D v nro 7z,

43



NMCCHE [RIFIFIFZE R S SC £ 17(2010)

10.0
9.0
g 80
= *072 - P L 82 8.0
? 70 §-‘]‘~5‘=:L=-=J-*=.--:- ----- L T é_lh&-v-n':& 72 (j.D
6.1 ‘ 71 7.0 7.1
: 6.0
6.0 *— . e 2.8 > F
. 47 48 4.7 4.7 4.7
o— —- —o ¢ o A
4.0
leg leg 1/4 center brain 1/4 brain

Fig.6 Spatial resolution of Z axis
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We could not analyze G and H data
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Fig.8 Sensitivity at center and offset
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Fig.11 Image of the second test of FDG PET/CT
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Abstract

There are several guidelines for PET performance evaluation. Most of them require a lot of time and strict conditioning.
Here we selected 5 items from the guidelines with some adjustments on which we evaluated and compared PET
performances of seven facilities for the purpose of clarifying why and how PET quantitative values are different among
facilities. The results show that the data vary even with the same type of PET machine when the image reconstruction
method is different. This suggests that the terms of data reconstruction have to be considered as well as the difference of

PET performance when we refer PET data of other facilities for clinical purpose.
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