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The Comparison Evaluation of SUV Using Different CT Devices
in PET/CT Scans

Woo Hyun Kim, Hyeon Soo Go, Jeong Eun Lee, Ho Sung Kim, Jae Kwang Ryu and Woo Young Jung
Department of Nuclear Medicine, ASAN Medical Center, Seoul, Korea

Purpose: Among different PET/CT devices which are composed of same PET model but different CT models,
SUV, usually used for quantitative evaluation, was measured to assess the accuracy of follow up scans in
different PET/CT and confirm that interequipment compatibility is useful in arranging the PET/CT exam
appointment. Materials and Methods: Using ACR PET Phantom, PET NEMA IEC Body Phantom, SNM Chest
Phantom and Ge-68 cylinder Phantom, SUVnean and SUVpex was measured by 3 different models of PET/CT
(Discovery 690, Discovery 690Elite and Discovery 710, GE) made in same company. ANOVA was used to
evaluate the significant difference in the result. Results: In the result, the average of SUVpma was D690 (25
mm-1.82, 16 mm-1.75, 12 mm-1.73, 8 mm-1.44), D690E (25 mm-1.76, 16 mm-1.92, 12 mm-1.78, 8 mm-1.55)
and D710 (25 mm-1.84, 16 mm-1.89, 12 mm-1.77, 8 mm-1.61) in ACR Phantom, D690 (25 mm-2.26, 16
mm-2.25, 12 mm-1.92, 8 mm-1.85), D690E (25 mm-2.45, 16 mm-2.25, 12 mm-2.05 8 mm-1.91) and D710(25
mm-2.49, 16 mm-2.20, 1 2mm-2.30, 8 mm-2.05) in PET NEMA IEC Body Phantom, D690-1.04, D690E-1.10
and D710-1.09 in SNM Chest Phantom and D690-0.81, D690E-0.81, D710-0.84 in Ge-68 cylinder Phantom.
The differences between average SUV of 4 phantoms were SUVmean-1.87%, SUVmax-2.15%. And also as a result
of ANOVA analysis, there was no significant difference statistically. Conclusion: If different models of PET/CT
have same specification of PET system, there was no significant difference in SUV yean and SUV e, even though
they have different CT system. And also differences of SUV nean and SUV ax in phantom images were under 5%
which many manufacturers recommend. Therefore, follow up scan will be possible using different PET/CT if it
has same specification of PET system with the previous PET/CT. This information will enable the accurate
comparative analysis when conducting follow up scans and be helpful to schedule PET/CT exam more
effectively. (Korean J Nucl Med Technol 2014;18(1):10-18)
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Fig. 1. The experiment were performed by Discovery 690, Dis-
covery 690Elite, Discovery 710 PET/CT scanners (GE Health-
care, USA).
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Fig. 3. NEMA |EC Body Phantom was used for this study.
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Fig. 4. SNM Chest Phantom was used for this study.

=43} tHFig. 7). NEMA IEC Body phantom¥} SNM
Chest phantom-2- 13], ACR phantom} (’SGe—cylinder phan-
om 22 2747 GRre 8 49 $o) 37} 25}

o] & 23]9] SUV HluE E&) Auv] 7+ vjus sk

s
‘_.

Fig. 5. ®Ge-cylinder Phantom was used for this study.

D690 D690Elite D710
Gantry aperture: 70 cm 70 cm 70 cm
Detector elements 58,368 21,888 58,368
Type of detector V-Res™ HiLight Matrix Il V-Res™
X-ray generator 85 kW 53 kW 72 kW
CT Physical Assembly kVp range 80 kVp - 140 kVp 80 kVp - 140 kVp 80 kVp - 140 kVp
mA range 10 mA - 700 mA 10 mA - 440 mA 10 mA - 600 mA
Anode heat storage capacity 8.0 MHU 6.3 MHU 6.3 MHU

Tube Focal spot

small 0.6x0.7 mm
Large 0.9x0.9 mm

small 0.9x0.7 mm
Large 1.2x1.1 mm

small 0.9x0.7 mm
Large 1.2x1.1 mm

Principle
Aperture

CT Scan Parameters Scan. Fov )
Maximum number of slices
Minimum slice thickness

Minimum Scan speed

Slip-ring technique Slip-ring technique Slip-ring technique

70 cm 70 cm 70 cm
70 cm 70 cm 70 cm
64 slices 16 slices 128 slices
0.625 mm 0.625 mm 0.625 mm
0.4 sec 0.5 sec 0.35 sec

Crystal type : LYSO crystal

Crystal dimensions: 4.2 x 6.3 x 25 mm

PET system components

Number of crystals: 13,824 ea

Detector ring diameter: 810 mm

Plane spacing: 3.27 mm
Transaxial FOV: 70 cm
Axial FOV: 15.7 cm

Fig. 6. The components of PET & CT equipment.

12



Ao 2 521 PET ZAIOIM CT ZH|Q j0jof T2 PET/CTS SUV Hlw &7t

Table 1. Scan parameter of this study

PET CT
Scan time 2 min/bed Scan type Helical
Recon type VUE Point FX Rotation time (sec) 0.5
Filter Cutoff (mm) 4.0 Detector Coverage (mm) 40.0
Iterations 4 Thickness (mm) 3.75
Subsets 18 Pitch 0.984
SharpIR On kv 140
Matrix size 192x192 mA Auto mA (30-210)
DFOV (cm) 50 DFOV (cm) 50

Fig. 7. These phantom images were measurement method of SUV.

Table 2. Compared with SUVnean and SUVmax of ACR phantom

ACR No. of slice Mean=SD (1th) Mean=SD (2nd) F P-value
D690 47 1.06+0.50 0.99+0.52
0.071 0.931
SUViean D690E 47 1.04+0.49 0.96+0.54 0.059 0.943
D710 47 1.08+0.53 0.99+0.53
D690 47 1.82+0.92 1.66+0.91
0.091 0.913
SUVimax D690E 47 1.76+0.86 1.63+0.95 0.054 0.948
D710 47 1.84+1.03 1.69+0.98
A nl} 2) NEMA IEC Body phantom £-4] Z 3}
SUVimean'= D6900] 4] 1.05, D690Eiltec]| A 1.06, D710 4]
1. 2| & Zt phantom®| SUV =&Z} 1.070]12.™, SUVimx= D6900] 2.25, D690Eilteo] 2.25,

1) ACR Phantom &4 A}

ACR phantom®] SUVE #4138 2 A3}, SUViman] 3
TS 12} 2o A D690 1.06, D690Eilte-2 1.04, D710
2 1.080]9).0.1, 22} ZAof| A= D690 A 0.9, D690Eilte
of| 4] 0.96, D7100]|4] 0.992 ZAFE]ITh SUVi @] HH3H-S-
D690°] 1.829} 1.66, D690Elite:= 1.763} 1.63, D7100]| A=
1849} 1.698 AFE|Glom 134} 22} &4 W& |t 2}
ol BAACE [Oo3t o]t glgithTable 2, Fig. 8).
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3) SNM Chest phantom £-4} 4 7}

SNM Chest phantomof| A SUVien®] Hwt5H-2 D6900]|
Al 0.64, D690Eilteo]| A 0.67, D710 4] 0.66°] ™, SUV =
D690o]| A 1.07, D690Eilteo]| A 1.10, D7100f| 4] 1.092 ZA}
= gic. Bulzk SUVAole BAR R gefet 2jol7} ¢
X tHTable 4, Fig. 10)
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Fig. 8. These graphs were compared with SUVmean and SUVmax of ACR phantoms by 3 different PET/CT scanners.
Table 3. Compared with SUVmean and SUVmax of NEMA IEC body phantom
IEC No. of slice Mean+SD F P
D690 47 1.05+0.37
SUVimean D690E 47 1.06+0.37 0.032 0.968
D710 47 1.07+0.38
D690 47 2.25+0.37
SUVinax D690E 47 2.25+1.37 0.021 0.979
D710 47 2.23+1.27
SUVmean
SUVmax
1.50
2.50
o -> >
1.00 * e ® 2.00
0.50 1.50
D690 D6E90E D710 D620 D&S0E D710

Fig. 9. These graphs were compared with SUVmean and SUVmax of NEMA IEC Body phantoms by 3 different PET/CT scanners.

Table 4. Compared with SUVmean and SUVmax of SNM chest phantom

SNM No. of slice Mean+SD F P
D690 83 0.64+0.47

SUViean D690E 83 0.67+0.48 0.069 0.934
D710 83 0.66+0.48
D690 83 1.07+0.85

SUVnax D690E 83 1.10+0.93 0.115 0.892
D710 83 1.09+0.90

4) ®Ge-cylinder phantom 5.4 2 7} o= ZAREYTE SUVim= D6900] 0.813} 0.86, D690Elite=

SUVimean®]  Hwt7k> D6900A 0629}  0.64% 0.1, 0.817} 0.849]. 01, D7100)| 4= 0.849} 0.872 ZA = Qlc}.
D690Elite- 12}, 22} 2% 0.610]1, D710 0.629} 0.63 AR BAF o §-0J35t 2lol= gl9lth(Table 5, Fig. 11).
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SUVmax
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L
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Fig. 10. These graphs were compared with SUVmean and SUVmax of SNM Chest phantom by 3 different PET/CT scanners.
Table 5. Compared with SUVimean and SUVomax of ®Ge-cylinder phantom
%Ge-cylinder No. of slice Mean+SD (1th)  Mean+SD (2nd) F P-value
D690 83 0.62+0.40 0.64+0.41
0.033 0.967
SUVinean D690E 83 0.61+0.40 0.61+0.40 0.062 0.940
D710 83 0.62+0.41 0.63+0.41
D690 83 0.81+0.51 0.86+0.54
0.068 0.934
SUVinax D690E 83 0.81+0.51 0.84+0.53 0.053 0.948
D710 83 0.84+0.53 0.87+0.55
SUVmean SUVmax
0.70 0.90
-\-’——4- -\//?
060 +—1Xt 080 ® * *—1X}
—m— 2 K} —=-— 2%}
Q.50 0.70

D690 De6e90E D710
Fig. 11. These graphs were compared with SUVmean and SUVax of 68Ge-cylinder phantom by 3 different PET/CT scanners.

Des0 D690E D710

Table 6. The difference of SUVmean by each PET/CT scanners in phantoms test

%Ge-cylinder

Group IEC SNM
1th 2nd 1th 2nd

D690E 1.11 3.07 1.49 3.35 3.35 2.39
D690

D710 1.80 0.43 1.73 3.15 3.15 0.60

D690 1.12 3.17 1.46 3.24 3.24 2.45
D690E

D710 2.94 3.61 0.24 0.19 0.19 3.06
D710 D690 1.77 043 1.70 3.05 3.05 0.60

D690E 2.86 3.49 0.24 0.19 0.19 2.97
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Fig. 12. These graphs were difference of SUVmean by 3 different PET/CT scanners.
Table 7. The difference of SUVmax by each PET/CT scanners in phantoms test
ACR 68Ge-cylinder
Group IEC SNM
1th 2nd 1th 2nd
D690E 3.24 1.88 0.03 3.29 0.63 2.39
D690
D710 0.74 1.98 2.18 2.52 2.81 0.60
D690 3.35 1.92 0.03 3.19 0.63 2.45
D690E
D710 4.11 3.94 221 0.75 3.47 3.06
D710 D690 0.73 1.95 2.23 2.46 2.74 0.60
D690E 3.95 3.79 2.26 0.75 3.35 2.97
1th 2nd
. I , - 1 1 ,
=L 26
N yLe—— !
=5 =1 q
1! . .
=4 ==V |* : )
J
=3 =3 1! I X | '
o | E—
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Fig. 13. These graphs were difference of SUVmax by 3 different PET/CT scanners.
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(Table 6, Fig. 12).
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