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Impact of TOF on a triangular distribution

TOF 214 psec:
Shortest line-of-response

Non-TOF (BGO):
Long line-of-response

TOF 540 psec:
Short line-of-response
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Siemens; 540 psec — 214 psec

Time of flight (TOF )i 1= & AL R E#E EE “d
HELTS

NonTOF  600psec ~ 300psec 100 psec
[ ——

_@ray _(d-dyy KB

2y,

4.5cm

cdim decpy  TAYTRNEHBALT SRMEAEHH
2 yaiiv.mEazmETas
Objctsze=d0 e

—#5. Philips#fllitkdy EH R
Conti. Eur J Nucl Med Mol Imaging. 2011;38:1147-1157 £ &%

29

Non-TOF TOF
650 psec 500 psec 200 psec
(/x=9.7cm) (Ax=7.5cm) (Ax=3.0cm)
gﬁ
SNRgain D> 1.0 2.0 2.3 3.7
NEC gain
(Sensitivity lgain)E> 10 4.1 53 13.3
HRFHEEEA0 cmEaE
Clinical implementation of VUE Point FX™. GE Healthcare white paper. &3
Richardson-Lucy%% ALV EIR BT F %
- RAZXDEEEFIALIRYELEFE «

- JAXEANMLEMARL
v EROBEEL/AXDI—FFTEHE

fM=f_k hxsx—S8
hxs [ ®s®h

HES. INNERVISION. 2018;33:11.

35



2021/3/29

VRERILE ex) R, Hoz A HREE
YEEMGIE ex) ABOREOBELE

ii‘?ﬁgl‘éi?:;’i#:;ﬂﬁ EHERPRELRGHLHERPRIR) VEAMBIAETE o) o5, Ll .
B /PETgTﬁi
—UREEE—F ex) 2D or 3D, TOFMEDHIE
N—FIIT7 —TERE ex) BEISRAL. FRI5 A2 4E. TOFRMAMRRE.
PETE=E (L. * ﬁ;: 5. HRR IS
~ N 3 ~ - — ¥ E ex) DailyQC. CCF. MAIRMLE
gfd‘é@@n? ﬁéﬁ?‘i&( v AR OFEEERE ex) COF. BRIRMEE
=13 = ” VHRIE I ex) MBS, WL, {85, MABEL
I:I-I- ;ﬂll %f& é VIbITT { v EHG BRI % ex) 7 L)X L, PSFEHR
v BHRRRH A% e
VIEAEDF ox) BEFRIE. HABSHROAERBLL
v hL—4 D ex) extraction fractionz& nE

36 37 38

55 AR B ZERs A IRF—AREE
- EMSHREORL BERPEATWIEFEDAFRAS ~— Detectorboard 8 wasmueer | JREPET
~ TOFERISMRREDE £ (RMME . RMSNRO LH) Distance Distance ! =
- BAERLLOEBERGIHREERENRE) 10mm__100mm__10mm__ 100 mm
Radial 4.8 mm 42 4.5mm s
Tangential <> ™ 28mm <™ 43mm =
. e ED
mEAm mpmaaneer  (SRC
T BMREORE . CRETOMAGEEX s
- REQRVENEARHE  cabnfgR) bl P, mamemnrer  SXBTT
- BRYBRLBEADXE Vereos~ D HA{FE L5 ’4 TRIE— AR 4% 14.0%
- (ERARMDRHE) 0 ‘k R 23.0% 37.5%
LA T rcomomotin o s s 8 BN IS oo i s

39 40 a1

inE‘EE'ZBI16E*§;§$§1$PET&1I¥QPETU)H:E ;Lﬁ[:ﬁ(?éﬁ%é’;&ﬁ@ttﬁ :‘::“;:;:Fﬂs“rnn Emission Tomography Scanner With
) ke ™ T prrge
ETE BT sy e s
) caine—
o ol < - o= Gemini TE(GEREPET) TORME et i .
A : i PED T Ehte ek A M,
L - " oz} @ 24 LAJLINDRRE ) /S E I (G SRR e e e . s T .
2 ‘a) D - 4 Zsegen (rinimo) e s OB -
- e Yy . i LG ORSHARH EIS 1 BEEL . e
GA-MRI e o) ¥2 N S ERUPETL R RPET OB )
,,,,, 4 . A% " SUV gradient. 16,18 iy
20 70 120 170 220 P Vereos TDIRIAZH 1
I LRINDIRE v BRI RERY s vy
e = et b = NEA v—T |
EEDFGAPET (L. ZMAREEOIU SRR | L 4h _sStage Il (TIN2MO) Eg%ﬁg%ﬁjfg&iﬁ?ﬁ%
#THY. BE~OEHERRICEHLTED > u LS
Shiga T, et al. J Nucl Med. 2009;50:148-55. & HOKKAI Nguyen N, et al. J Nucl Med. 2015;56:1378-85, & HOKKAI Katoh N, et al. Int J Radiation Oncology Biol Phys. 2012;82:671-6. & HOKKAI
R ks Nt x T Nt x T

42 43 44



e I WK e st

Pat
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1816 &
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Katoh N, et al. Int J Radiation Oncology Biol Phys. 2012;82:671-6.
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Liu X, et al. SNMMI 2016.
Courtesy of Ohio State University, Philips Japan, Ltd.
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90 sec/bed 9 sec/bed

Courtesy of Ohio State University, Philips Japan, Ltd.

T pareos : r RIS secibed
~ "F.FDG (477 MBa) : : THENBYOEE

!

50 MBqEEEDIR 5 &
THREEGL! ?

48

49

2021/3/29

EEERIFISICH LT, BEMES KT 5'8F-FDG PET/CTIZ
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GIRBIDRES BEFRE
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HURAEREH Decoding error factor
8.
"@; - 180 $0.25
P S
Posiron Range Photon Noncolinearty

Moses WW. Nucl Instrum Methods Phys Res A. 2011;648:Supple 1:5236-240.
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HEQBEMAE FBP

225 AR AE (NEMA)

PMT Digital-SiPM

Moses WW. Nucl Instrum Methods Phys Res A. 2011;648:Supple 1:5236-240.
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CT images

3D brain phantom**

Non-PSF PSF (Non-PSF)

SBB G

. ﬁk -

) LA e

1.2 H, ot ol Ao Nuc Med. 2013.27:25-36
TF. PS* foration, L 4mm.
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NEMA body phantom

Vereos

Contrast ratio Non-PSF PSF

Acquisition time, 3 min; 3.2 kBa/mL

(Non-PSF) Recovery coefficients

.
Contrast ratio=3:1
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E

g T

&0 e
o

3

s x w
Sphere diameter (mm)

Sphere size: 10, 13, 17, 22, 28, and 37 mm¢

T,

. PSF lraton 1; PSF reguiaizaton, 6 m.
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Sphere phantom (Brain size)
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Number of events vs. activity
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% =

w o @
Activity (xBg/mL)

Miler MA. Focusing on high performance. Philips white paper. 2016,
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~ 69 y.0; male; malignant paraganglioma; BW, 76 kg; injection dose, 336 MB; uptake time, 60 min; 2.5 min/bed

4 mm voxel 2 mm voxel
Coronal A Coronal Axial

PETIZHABBETHY IRORZEELETS
JRE  PETEBOFF A2, MiEI<KET S
v 9YREL QTR

e o v BHBOFEHR
| v {55 Altiming windowH[ZFIEFIZAS
| v RHBLUBOHES AT LOBET FOTHNSTY
T | e Treme | BIADERIZES DEMELE
g —SDThEBHEEORSICR#RE
B PETRYUFL—SDBIEHE
© e Mossmred Troes 1 NaiTL__ Gsoce  BGO __Lsoce  Lvsoce
— " ERe) w4
B ENFFES 506 586 742 655 66
AR AR =0 ® o) I =]
R = S
Spcific Actvity (MBayml) TLEEE 6 e w2 w “
wwa = ® = = =

Phelps. Physics, Instrumentation, and Scanners. Springer.
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5sbed  Wshed  dSsbad  G0sbed  T5sbed  90sbed  105sbed  120sbed  135sbed  150sbed
04MBqKg 09MBgkg 1.3MByky 18MBgkg 22MBgkg 27MBqkg 34MBgky 35MBgkg 40MBqks 44NByikg
MIP
Coronal
SUVmean 128 127 127 126 126 125 125 124 125 124
SUVmax 399 352 352 338 326 330 336 341 345 341
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— 3 y.0 child; epilepsy; BW, 12 kg; injection dose, 44 MBa; acquisition time, 10 min i ion of isition time or injection dose B4 MRS — 2 MRS
b mm37R — 2 mm3R;
Rw:: ::::2“5 ] — parietal-lobe level — 3 y.0 child; male; epilepsy; BW, 12 kg; uptake time, 62 min
05min ;  2min 4 min 6 min 8 min 10 min EEORL
or or or or or or

9 mBq 18 mBq 26 MBq 35 mBq 44 viBq

FRs
Suvmean Radiation exposure = 6.1 6.2 6.2

1 mm voxel - : :
SUVmax 1 PET, 0.12'msv 7.9 7.9 7.9 #1)2 min/bed — 1 min/bed
v H CT, 0.3 mSv

2 mm vorel [l

[T
ANS
(.

Total 0.42 mSv
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EXPLORER: First Human Images

7.8 mCi FDG

65 kg subject

20 minute scan

1 bed position

90 mins post-injection
OSEM with PSF and TOF
20 subsets, 5 iterations
1x1x1.425 mm? voxels
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