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Purpose : PET/CT is widely used for early checking up of cancer and following up of pre and post operation.
Image reconstruction method is advanced with mechanical function. We want to evaluate image quality of each
reconstruction program based on time of flight (TOF). Materials and Methods : After acquiring phantom images
during 2 minutes with Gemini TF (Philips, USA), Biograph mCT (Siemens, USA) and Discovery 690 (GE,
USA), we reconstructed image applied to Astonish TF (Philips, USA), ultraHD - PET (Siemens, USA), Sharp
IR (GE, USA) and not applied. inside of Flangeless Esser PET phantom (Data Spectrum corp., USA) was filled
with "*F-FDG 1.11 kBg/ml (30 z Ci/ml) and 4 hot inserts (8. 12. 16. 25 mm) were filled with 8.88 kBg/ml (240
1 Ci/ml) the ratio of background activity and hot inserts activity was 1 : 8. Inside of triple line phantom (Data
Spectrum corp., USA) was filled with ®F_FDG 37 MBg/ml (1 mCi). Three of lines were filled with 0.37 MBq
(100 12 Ci). Contrast ratio and background variability were acquired from reconstruction image used Flangeless
Esser PET phantom and resolution was acquired from reconstruction image used triple line phantom. Results :
The contrast ratio of image which was not applied to Astonish TF was 8.69, 12.28, 19.31, 25.80% in phantom
lid of which size was 8, 12, 16, 25 mm and it which was applied to Astonish TF was 6.24, 13.24, 19.55, 27.60%.
It which was not applied to ultraHD - PET was 4.94, 12.68, 22.09, 30.14%, it which was applied to ultraHD -
PET was 4.76, 13.23, 23.72, 31.65%. It which was not applied to SharpIR was 13.18, 17.44, 28.76, 34.67%, it
which was applied to SharpIR was 13.15, 18.32, 30.33, 35.73%. The background variability of image which was
not applied to Astonish TF was 5.51, 5.42, 7.13, 6.28%. it which was applied to Astonish TF was 7.81, 7.94, 6.40
6.28%. It which was not applied to ultraHD - PET was 6.46, 6.63, 5.33, 5.21%, it which was applied to ultraHD

- PET was 6.08, 6.08, 4.45, 4.58%. It which was not applied to SharpIR was 5.93, 4.82, 4.45, 5.09%, it which
was applied to SharpIR was 4.80, 3.92, 3.63, 4.50%. The resolution of phantom line of which location was upper,
center, right, which was not applied to Astonish TF was 10.77, 11.54, 9.34 mm it which was applied to Astonish
TF was 9.54, 8.90, 8.88 mm. It which was not applied to ultraHD - PET was 7.84, 6.95, 8.32 mm, it which was
applied to ultraHD - PET was 7.51, 6.66, 8.27 mm. It which was not applied to SharpIR was 9.35, 8.69, 8.99, it
which was applied to SharpIR was 9.88, 9.18, 9.00 mm. Conclusion : Image quality was advanced generally
while reconstruction program which is based on time of flight was used. Futhermore difference of result
compared each manufacture reconstruction program showed up, however this is caused by specification of
instrument of each manufacture and difference of reconstruction algorithm. Therefore we need further
examination to find out appropriate reconstruction condition while using reconstruction program used for
advance of image quality. (Korean J Nucl Med Technol 2012;16(2):110-114)
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AFA ZR2IHFE o] AFRE A= Gemini TF 64
(Philips, USA), Biograph mCT (Siemens, USA), Discovery
690 (GE, USA)E o] &3} th(Fig. 1).

Phantom-2 Flangeless Esser PET phantom (Data Spectrum
corp., USA)S o|&-
bility S 5-8}%13, triple line phantom (Data Spectrum corp.,
USA)E ©]-831] resolutionS S thFg. 2, 3).

310] contrast ratio®} background varia-

2. Phantom K=

Flangeless Esser PET phantom®] background®] 6,440 ml
o] 2542 293 ml & 1.11 kBq (30 pGi/ml)¢] “F-FDGZ
A5 45130 8, 12, 16, 15 mme] Y] 7]} & (hot
cylinder)ol] ml & 8.88 kBq (240 uGi/ml)2] “F-FDGE #d3}

Al slA4ste] wjTANsT A4 252] v]E(backgroud/hot

AHZ < 1091 PET/CTOIM M7y 21O g5 HIt

ratio, B/H ratio)©] 1:80] =% 9H=31th. Triple line phan-
tom®] background]] 6,600 ml9] F-F4=¢} 37 MBq (1 mCj)
o SEFDGE sk 3144t0] A% A A lineo] 37
MBq (100 pnGi)E A3tk
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Fig. 1. There are PET/CT scanners. (A) Gemini TF 64, (B) Biograph mCT, (C) Discovery 690.
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Percent contrast®} percent background variabilityE -5}
7] Y5kl A3 H FAFOAl hot sphere} background ]
gt ROI (Region of Interest)S 124 EA3}3ck
Flangeless Esser PET phantomo] hot sphere 4712 ROIE 1
2]l sphere] HU3t 7] ROIE 570 sliceol] & 257119]
ROIE 17 o} 9] A18-8}¢] percent contrast®} per-
cent background variability S T3 tHFig. 4, 5).
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Fig. 4. The 25 ROIs were drawn in the background and 5 ROIs
were drawn for each hot sphere.
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Fig. 5. These formulars were used for analysis of percent
contrast and percent background variability.
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Fig. 6. The diagram is measure of FWHM.
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1. Contrast ratio

Phantom lid =7]7} 8, 12, 16, 25 mmoj| 4] 2] contrast ratio

L Astonish TFS 2-85}%] k2 JAlof A 8.69, 12.28, 19.31,

25.80%, Z83t GAIHE 624, 13.24, 1955, 27.60%,
ultraHD - PETZ #-95}H4] 9k-2- 93 Ao||A] 4.94, 12.68, 22.09,

30.14%, Z-83t FAoA= 4.76, 13.23, 23.72, 31.65%,
SharpIRE A831x] k2 FAtollA 13.18, 17.44, 28.76,
34.67%, 285t FA o A= 13.15, 18.32, 30.33, 35.73%= L}
Elgtti(Table 1).

Background variability+= Astonish TFE 2-851A] 942 4
Aol A 5.51, 5.42, 7.13, 6.28%, 87 Aol 1 A= 7.81, 7.94,
6.40, 6.28%, ultraHD - PETE Z-83}#] 98 HAlof| A 6.46,

6.63, 5.33, 5.21%, A-83F JAJo]| A= 6.08, 6.08, 4.45, 4.58%,
SharpIRE- A-85}2] ¢F-2 FAYof| A 5.93, 4.82, 4.45, 5.09%, &
231 JAo| A= 4.80, 3.92, 3.63, 4.50% % LERGTHTable 2).

Resolutiont= phantom line $J*|7} upper, center, right®]|
A Astonish TFS Z-838}4] 9k JAtoj| A 10.77, 11.54, 9.34
mm, 2-83F Aol A= 9.54, 8.90, 8.88 mm, ultraHD -PET
2 A 85X OR AAOIA 7.84, 6.95, 832 mm, 28 A4

ol A& 7.51, 6.66, 827 mm, SharpIRE 2-8-3}#] kS HJA)

Table 1. Result of percent contrast ratio

8 mm 12 mm 16 mm 25 mm
Non - Astonish TF 8.69 12.28 19.31 25.80
Astonish TF 6.24 13.24 19.55  27.60
Non - ultraHD - PET 4.94 12.68 22.09 30.14
ultraHD - PET 4.79 13.23 23.72 31.65
Non - SharpIR 13.18 17.44 2876 34.67
SharpIR 13.15 18.32 30.33 35.73
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Fig. 7. Result of experiments were transformed graph.



o]| 4] 9.35, 8.69, 8.99 mm, Z-&35F FA}of A= 9.88, 9.18, 9.00
mm% ERGTKTable 3).
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Table 2. Result of percent background variability
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TgEol thsto] FFe] AS Brkstazat gtrk Gemini TF,
Biograph mCT, Discovery 690 ©]-835 ]-01] phantom I
=23t ZAHORE 28 ot JARS FE T Astonish TF,
ultraHD-PET, SharpIR& Z-83F A1} 2-8-514] k2 Ao
tjste] FAS AFAIBF ) Flangeless Esser PET phantom
o] Yol “F-FDG 1.11 kBg/ml (30 pCi/ml)E -1 4
7He] da Y58, 12, 16, 25 mm)oli= 8.88 kBg/ml (240
C/ml)E A v WA o D5 WA 9] vlE9]
1:80] Ex=E AZ5IRAL triple line phantom®] UFofl=
"F-FDG 37 MBq (1 mGi)& %31 A 7] lineo= 0.37
MBg/ml (100 uCG)E FU3to] A2kt Flangeless Esser
PET phantom2 ARE-SH AI924 GAFOIA] contrast ratio2};
background variabilityE 73}$131, triple line phantom2- Af
2351 A4 AAo| A resolutions =451 t) Phantom lid
3717} 8, 12, 16, 25 mmoj| 4] 2] contrast ratio= Astonish TF
E Z831R] ke JAlol| A 8.69, 12.28, 19.31, 25.80%, A&
3 AT A= 624, 13.24, 19.55, 27.60%, ultraHD-PETE
ZG31A] ko JAlof| A 4.94, 12.68, 22.09, 30.14%, A 83t
GO A= 4.76, 13.23, 23.72, 31.65%, SharpIRE- 2-8-3}%]
FO. oJAkol| A 13.18, 17.44, 28.76, 34.67%, Z-83t FAlo| A
13.15, 18.32, 30.33, 35.73%= L}E}y}T} Background vari-
ablhty% Astonish TFS &-85}%] & JAtoj|A] 5.51, 5.42,
7.13, 6.28%, A3t FJAlo|A = 7.81, 7.94, 6.40, 6.28%,
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Table 3. Result of resolution

Non - Astonish TF 5.51 5.42 7.13 6.28

Astonish TF 7.81 7.94 6.40 6.28
Non - ultraHD-PET  6.46 6.63 5.33 5.21
ultraHD - PET 6.08 6.08 4.45 4.58
Non - SharpIR 5.93 4.82 4.45 5.09
SharpIR 4.80 3.92 3.63 4.50

%

8

7

ES
-

i Astanish TF

v ultraHDePET

iS

w
-

‘. SharpIR

o~

8 mm 12 mm 16 mm 25 mm Sphere

Fig. 8. Result of experiments were transformed graph.

upper center right
Non - Astonish TF 10.77 11.54 9.34
Astonish TF 9.54 8.90 8.88
Non - ultraHD-PET 7.84 6.95 8.32
ultraHD - PET 7.51 6.66 8.27
Non - SharpIR 9.88 9.18 9.00
SharpIR 9.35 8.69 8.99

mm

10

= i ultraHDePET

i SharpIR
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Upper Center Right

Fig. 9. Result of experiments were transformed graph.
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ultraHD'PETE Z-83}#] 92 FAoA] 6.46, 6.63, 5.33,
5.21%, #-83t %‘/;)Oﬂ A= 6.08, 6.08, 4.45, 4.58%, SharpIR
HE5HA] 2 FAYol| Al 5.93, 4.82, 4.45, 5.09%, -85t

0_8 rulru

Ayo A= 4.80, 3.92, 3.63, 4.50%= LEFT]E Phantom line
A7} upper, center, righto] 4] 9] resolution Astonish TF
= 2851x] okS oJAtol| A 10.77, 11.54, 9.34 mm, 2831 &
o] A= 9.54, 8.90, 8.88 mm, ultraHD-PETE #-&3}%] &

AA}ol| A 7.84, 6.95, 8.32 mm, Z]-g5t FAlo| A= 7.51,
6.66, 8.27 mm, SharpIRE 2-85}4] ¢k JAfollA] 9.35, 8.69,
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