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Evaluation of the Image Quality According to the Pre-set
Method in PET/CT Image
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Department of Nuclear Medicine, Samsung Medical Center, Seoul, Korea

Purpose: The result of exam using an imaging device is very closely related with the image quality. Moreover,
this image quality can be changed according to the condition of image acquisition and evaluation method. In this
study, we evaluated the image quality according to the difference of pre-set method in PET/CT image. Materials
& Methods: PET/CT Discovery STel6 (GE Healthcare, Milwaukee, USA), Chest PET phantom (Experiment 1)
and 94 NEMA phantom (Experiment 2) were used. Phantom were filled with ®F.FDG maintaining hot sphere
and background ratio to 4:1. In the case of experiment 1, we set the radio activity concentration on 3.5, 6.0, 8.6
kBg/mL. In the case of experiment 2, we set the radio activity concentration on 3.3, 5.5, 7.7, 9.9, 12.1, 16.5
kBg/mL. All experiments were performed with the time-set method for 2 minutes 30 seconds per frame and the
count-set method with one hundred million counts in 3D mode after CT transmission scan. For the evaluation of
the image quality, we compared each results by using the NECR and SNR. Results: In the experiment 1, both the
NECR and SNR were increased as radioactivity concentration getting increased. The NECR was shown as 53.7,
66.9,91.4. and SNR was shown as 7.9, 10.0, 11.7. Both the NECR and SNR were increased in time-set method.
But the count-set method's pattern was not similar with the time-set method. The NECR was shown as 53.8, 69.1,
97.8, and SNR was shown as 14.1, 14.7 14.4. The SNR was not increased in count-set method. In experiment 2,
results of both the NECR and SNR were shown as 45.1, 70.6, 95.3, 115.6, 134.6, 162.2 and 7.1, 8.8, 10.6, 11.5,
12.7, 14.0. These results were shown similar patten with the experiment 1. Moreover, when the count-set method
was applied, the NECR was shown as 42.1, 67.3, 92.1, 112.2, 130.7, 158.7, and SNR was shown as 15.2, 15.9,
15.6, 15.4, 15.5, 14.9. The NECR was increased but SNR was not shown same pattern. Conclusion: Increment
of administered radioactivity improves the quality of image unconcerned with the pre-set method. However,
NECR was not influenced by increment of total acquisition counts through simple increasing scan duration
without increment of administered activity. In case of count-set method, the SNR was shown similar value
despite of increment of radioactivity. So, the administered activity is more important than the scan duration. And
we have to consider that evaluation of image quality using only SNR may not be appropriate. (Korean J Nucl
Med Technol 2011;15(2):41-46)

Key Words : Pre-set method, Noise Equivalent Counting Rate (NECR), Signal to Noise Ratio (SNR)

i

M

* Received: June 28, 2011,

FrxETS2Y(Positron Emission Tomography; PET)

¢

Accepted: July 5, 2011,

* Corresponding author: Sun Myung Park L JARE WSS WA JoRE-S Aol A AWMFAL
S

Department of Nuclear Medicine, Samsung Medical Center,

Irwon—dong, Kangnam—gu,

gre Sameung e b SR WEEE A AEste] ool tat &

Tel: +82-2-3410-2638, Fax: +82-2-3410-2647 ZIATE GASREo 2 A FoFo] 7] W Ho] ofFHe} 2|5
E—mail: simam.park@samsung.com

41



il
1o
I
~
T

H M23 2011

5 ool that 44 9 HRAS sk FAIE) Fpe 3t
s el et wWekpct WA dojufmE PET:
CT, MRIo|Ag} o] sjitsbael Wale ot 1A} o]0
Aol 7152l o4k Fohdl 4 9lo] PETS o83t %
oFslAQl A} WS- wheE 4
|efe PETAA 454 7} e 31% Qo] A
2o el Q) Zw ohet BafolA] s At o
AFESol 4Qu FAMIZE 1) T $hke] Aejet 2 of
# 7}x) QAo uket o1 Akl Db 4 9k PET Ak
A o] A we %X]o}ﬂ 9Jet HEpie] 9 gl

wEs} 3Ao) A Wa
u]ré ZREILS nlHs=
J olefeh ol 8 Fg1om S glek PET 949l 22
FAAI7)7) Qi Qukael o R FajelA FE:
A oferEe] AMgRRS Z715H W GAES A7
=0 & Al dagh FAe] e STMIA Fo2 of
= Ak 7hesf Avk freu of = 7E] R eRteflA|
AMEES S7F AIZIAY AR S7ER QIR 27k
Al wiet Bt s2g S71sH drvke 9s 7HaL
et ARk o R RRjelA| Felshe WA SlofEe] ot

O

QL
=
N
ol
rLo
=)
=
e
JPH

BHASAE Buled AR} Rol2) Sy el
ATBHE S 7o sha ek PET A4k Al 94
of Aol T3t Frh= Hols W U S 2L Aubhel
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Fig. 1. GE Discovery STel6 PET/CT Scanner
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Oxide)o]™] Z7HEls 5.1 mm, ZHEE 8.5 cps/kBg, FAJA|
oF= 50 cm oftk F 7RA| 9] HmEPS ARSIl on MY
19|41 ul=- HoJst3|(Society of Nuclear Medicine, SNM)

m A|ZFEl Chest PET Phantom: 0]-88}¢13 23 2] 34
29,840 mL, =E Yol dAAE waS] flgh 10 mL
8709] 557} 1glElo] Slri(Fig 2). RAAY 2004 A

8EME 2 521 PET/CT
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) 232 NEMA 199 PET Phantomo], 3712] 413} & (P: AAFAAGG R SHFAAR, sf: Aleize)
E AUIRE U HRLAT] A AHE 410
mL o]lom AYEL 371, B4, HEE(Teflon) o2 514 SNR_™ meand UV
o] 9Jtk(Fig. 3). B4 EE:LEKH L PASW AZEo] SD
£ AREste] 23 gholl digt Al=AdS ASsktn: (meanSUV: Bt FAIEL S.D: EZHAMD)
2 AlsjiH NECR 7} AARS: 9131 S GEA} Healthcare Revision
20004 AT H71E 18 NECR AUE oilird o] uh
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283l 29 A% F CT ab 29 5 oA & 4 33
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AlZtnE 3.5 kBg/mé 6.0 kBg/m# 8.6 kBg/m¢
Total counts 24,582,461 42,317,175 74,024,099
singles total counts 479,336,929 747,625413 1,162,123,642
scatter fraction 0.303 0.348 0.339
random counts 4,394,551 10,690,571 25,830,776
scatter count 7,448 486 14,726,377 25,094 170
acq. Duration 150 150 150
MECR 53,695 66,987 91,393

Fig. 4. NECR using Time-set method on Chest PET Phantom study
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w2} SD.2 0.1, 0.1, 0.10]90H 1WSUVE 12, 1.8, 128
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= WTKFig 7).

5. 94 NEMA PET PhantomOilA] A|ZHAEXH
NECR

HE Al

AR A8 A v IANS 0] H et 9] AR 3.3,
5.5, 7.7, 9.9, 12.1, 16,5 kB¢/mLZ &7}3<=% scatter fraction

= ARt YA dAE2 A S7HE H3AaL, NECR=

JleEDH 3.5 kBa/me 6.0 kBg/me 8.6 kBq/me
Total counts 100,000,078 100,000,052 100,000,326
singles total counts 1,873,855,413 1,793,661,014 1,578,447,215
scatter fraction 0.306 0.332 0313
random counts 15,914,481 26,221,777 33,716,952
scatter count 30,600,024 33,200,017 31,300,102
acg. Duration 633 352 212
MECR. 53,797 659,003 97,810
Fig. 5. NECR using Count-set method on Chest PET Phantom study
<A|ZtDH = 3.5 kBg/m¢ 6.0 kBg/mé 8.6 kBqg/mé
5D 0133 0128 0.108
Mean SUV 1151 1123 115
SMR 8.65 8.77 10.65
Fig. 6. SNR using Time-set method on Chest PET Phantom study
<FIEETH> 3.5 kBg/mé 5.0 kBg/mé 8.6 kBg/ml
sD 0.083 013 0.081
Mean SUV 1166 184 1152
SNR 14.05 1415 14.22
Fig. 7. SNR using Count-set method on Chest PET Phantom study
A7taE 33 kBg/m 55 kag/ne 77 kBg/m 99 ko/ne 12.1 kBg/nt 165 kag/nl
Total counts 15,556,170 21,200,251 37,302,066 48,171,360 61,535,524 81675622
singles total counts 228,646,464 386,305,417 519,371,451 650,626,719 604.425,666 1078750728
scatter fraction 0295 0303 0.264 0279 0283 0.294
random counts 99991195 2,854,266 5,159,278 8,096,486 12,376,693 22257428
scatter count 4589,070 8,241,676 10,650,587 13441483 17414553 25,776,692
acq, Duration 150 150 150 150 150 150
NECR 45132 70,576 95331 115,361 134,5% 162195
Fig. 8. SNR using Time-set method on 94 NEMA PET Phantom study
HeEax 33 kBo/ne 5.5 kBo/mné 7.7 kBg/me 99 kBg/ne 121 kBg/ne 165 kBy/ne
Total counts 100,000,020 100,000116 100,000,201 100,000,087 100,000,065 100,000,353
singles total counts 1476078046 1427,381,184 1,391,910,518 1,358,304415 1314512401 1238593241
scatter fraction 0.293 0.302 0283 0.278 0.284 0294
random counts 5958,915.03 9,957,857 13234191 16,236,308 19,517,298 24,726,631
scatter count 29,300,006 30,200,035 28,300,057 27,600,024 28,400,018 29,400,104
acq. Duration 1049 587 420 326 254 178
NECR 42140 67,292 92148 112192 130,737 158,663

Fig. 9. SNR using Count-set method on 94 NEMA PET Phantom study
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A7 RS Aoo|A SD.& 1163, 91.9, 804,
73.6, 67.0, 603 O] 1nanSUVE 820.6, 806.8, 850.8, 845.1,
846.9, 844. 2013-11 SNRL- 7.1, 8.8, 10.6, 11.5, 12.6, 14005

PSE-EE

8. 94 NEMA PET PhantomO|A] ARsAE ME Al SNR

A S ARgsH] Bl AN 2] FEE T
3.3, 55, 7.7, 99, 121, 165 kBq/mL2 271342
53.21, 50.86, 54.55, 54.74, 54.74, 54.77, 56.60 0|1 eanSUVE=
809.02, 809.49, 852.98, 840.20, 847.04, 844.71 o] 1 A}
SNR-& 15.21, 15.92, 15.64, 15.35, 1547, 14.92=2 34 H3}s}
2] ore-e oF 2= QIiFig 11).
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99 kBa/nl 121 kBa/nd 165 kaa/nl

5D 11633 91935

8041 7363 6701 60.3

Mean SUV 82058 806.63

850.75 84509 846.87 84413

SNR 705 878

1058 1148 1264 1400

Fig. 10. SNR using Time-set method on 94 NEMA PET Phantom study

3.3 kBg/né 5.9 kBg/n
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52 5086

5455 474 5477 56.6

809.02 80949

85298 8402 847.04 844,71

1520 159

1564 153 1547 1492

Fig. 11. SNR using Count-set method on 94 NEMA PET Phantom study
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718ttt Al PET/CT Discovery STel6(GE Healthcare,
Milwaukee, USA)S AM8-5191.0 1, Chest PET Phantom (%)
3 1)7} 94 NEMA Phantom (A& 2)& o|-&35t3ich A3 1
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AFste] WALRS s 419 HIES [A8HTE 72 A
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