%39% ol ERIESEE 27/B S Vol. 39 No.9

20224 9H Chinese Journal of Medical Physics September 2022 _ 1167 -
DOI:10.3969/j.issn.1005-202X.2022.09.018 EFEZESAREESNE

E T uEXPLORER PET-CT#LHJ NEMA R TEGER N 77 7%

R R RBRE B Hih TR W
JTRE NRERE (] RAE ERER) B 44, 775 M 510080

[#Z ) B #9181 5 uEXPLORER PET-CT AU PET F % % 2 K 2 #) 5 32 5547 A % 3+ PET #Ldi 18 NEMA 47 8 BE 4T
AR K, A f 3 ) PET M AR A 77 i | ST R 2428 TAF, 777K AR NEMA AR Fo R ) M A8 T K AT IR &2 4T 2 18
DHEF RBE HI S H A SRR F BTN, SRR L R . SR NEMA F A 5P 5 IE B S PO 1 em &ALy
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NEMA standard-based performance test for uEXPLORER PET-CT machine

LING Wenjia, LIN Xiaoqin, GONG Wanling, CHEN Manshan

Department of Medical Equipment, Guangdong Provincial People's Hospital (Guangdong Academy of Medical Sciences), Guangzhou
510080, China

Abstract: Objective To popularize the PET performance testing method and promote quality control through the analysis on the
basic structure and principle of PET subsystem in uEXPLORER PET-CT machine and the performance test of PET machine
according to NEMA standards. Methods According to the NEMA standard and the performance requirements of the factory, the
equipment was tested for spatial resolution, sensitivity, scattering fraction and equivalent noise count rate, and the obtained results
were evaluated. Results The NEMA spatial resolution at 1 cm from the center of the field was 3.10 mm in transverse direction
and 3.28 mm in axial direction, and that at 10 cm from the center of the field was 3.48 mm in radial direction on transverse section,
3.24 mm in tangential direction on transverse section, and 3.49 mm in axial direction. The results of NEMA sensitivity test at 0
and 10 cm from FOV center were 174.279 keps/MBq and 180.261 keps/MBq. The NEMA scattering fraction was 36.7%, and the
equivalent noise count rate was 1 569.5 kcps. Conclusion The results of NEMA standard-based performance test for uEXPLORER
PET-CT machine PET subsystem conform to the requirements of the standard. The testing method with simple operation and
reasonable process has a high operability, and it is conducive to the promotion of quality control.
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Figure 1 Principle of PET imaging
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23 (8] 3 B R 2 6 WS ] Y B PR 2, X PET &
255 7 0] A DA 1T VA ) (AR ) R i ) 1) 253 (1] 43
RN 1] 23 18] 43 90 38 A URPE REAG I X6 7 2
F& (FHWM) , %5 [1] 43 BE A 2R A R 2 T BF oty 1 em
Qb A ) K A i 45 SR 4400 3.5 mm; FEES A EF R0 10 cm
Ak A TR A ) DD [ 25 2R At 25 SR <3.8 mm.,
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Table 1 Record of scanning time at FOV center and 10 cm from the center

FOV 1l BIE FOV H.0> 10 em fi7

CLS : —— : S

FIRRESIE]  FRLERTI /min  DGRR ] RESEES ) /min
1 10:01:40 5 10:44:25 5
2 10:10:25 5 10:51:40 5
3 10:19:00 5 10:59:25 5
4 10:27:00 5 11:07:00 5
5 10:35:40 5 11:13:55 5
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HEAS AT AT HUR KR A 4 45 DU 3 20 R AL T

TERR IR b, 75 FERh O A SRR | 48 44 B4 2 4
K, HERHE AL N TEATE K, 3 A BN KB /L
B DR /INFL O W, R AE LR AR R A
SFIR I A RERS BT 2 B KA AR R IR A KA
KIEBF] 70 em N AR i CT X H AT E AL -
i i CT BRE A4 AR , 10 SR KRR Pl B AR L, AR
P NG 1S B R TR 22 , P ROK AR R AL, B2
KB AL T FOV by R LA TR BTGl Y
TERTT o E R G v JEE AR IR i B — A
R A ) ARRAE 35 5 7K, B JE O DR B T e
R TR IR A IR P I SR AP R B LA L
00k R ], IR SRR e AR R B R
4 : {fi I NEMA NECR PMSCHEAT RAE , BE UF R A
()RR 5 0] 5 SR AR REFE I 14.5 h, F5IC 3 R EEW)
calinaLCTI

3.1 EESHERNEE

HETE 1/2 AFOV 1 1/4 AFOV 1o & R 4E 1 BT A5 %L
P48 DL 2= RS 3 T ARG, 15t 3 A SRAE X Y . Z
J5 1) 23 18] 43 $E R (FWHM) |, WL 2. FEFI %% A
A A 0 3 A 3T L A A AR A 4t 2 A 2
NEMA 42 Ji] |\ §] ] A1l 1) 25 6] 43 B %2 (FWHM) |, UL
3. S5H R NEMA %5 M 0 JER I B B hui 1 om
Ab B A e 25 S R 3.10 mm, Bl 1e) 25 5 8 3.28 mm; B
ELIF R R0 10 om &0 AR W AR ) 25 2R T 3.48 mm,
4 DRT T 70 1) 485 5 A 3.24 mm, Bl1 18] 45 5 K 3.49 mm,
HE LT GRS

<2 3INMRIREX Y\ Z /5 6% 85 ##2% (FWHM, mm)
Table 2 Spatial resolution of 3 point sources in X, Y, Z directions (FWHM, mm)

- 1/2AFOV 1/AAFOV
AEAR (X, Y)
X Y X Y z
(0,10 mm) 3.1305 29758 3.2341 31516  3.1392  3.3353
(100 mm,0)  3.4033 3.1656 3.3603 34945 32722 3.5023
(0,100mm)  3.2587 3.4071 3.5404 32480 3.5363  3.5637

%3 NEMA 72 (8], {) 5 04 5% /8] 43 ## 5 (FWHM, mm)
Table 3NEMA radial, tangential and axial spatial resolutions (FWHM, mm)

fiL> 1 em fi-L> 10 em
! il R T T A2 ) T 7D 1) A
3.10 3.28 3.48 3.24 3.49

32 REEMEE
2 UKL R AR K4 0 DA 20 T

A sl w00 3K Ak 3 T 5L A3 B A A S 3k 2
B E 2 E 3R A FOV L B RS
RAKE M 174.279 keps/MBq, 12 FOV H1.0> 10 cm fi7
B A Y RAE N 180.261 keps/MBq, FOV Hul i1 B &
G S A0 el 1) (2R 40 ] 4 BT 5 FOV LG 10 em
P8 R g R th & an 18 5 s, HE5 176 R
HRE I AR ME VS FE =150 keps/MBqo
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Figure 2 Sensitivity test data at FOV center
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Figure 3 Sensitivity test data at 10 cm from FOV center
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Figure 4 Axial sensitivity at FOV center
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Figure 5 Axial sensitivity at 10 cm from FOV center
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Figure 8 Scattering fraction—activity curve
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Figure 9 NECR count rate—activity curve
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Table 4 Performance test conclusions
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