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FERPET/CTERE

XL&HIC

VTR T RE#GE. (positron emission tomog-
raphy, PET) &, 53 Fv~vORRelse i
S HLWMEBWHMTH Y, A ZIE U Pk
BRMEBRARERL L, WRIE 8 TRRRISH 3 A
TV 3. 20004Ei24 7Y » FRIPET/computed
tomography (CT) ##E»AEA S TR,
TETGHLE ARRE T MR A L ICBWi e L 70 D, 3858
WIEOREEM L & 12, PETIC & 2 @Akl &
B2 OB RN R -7 EETE, B
BTHEE (photomultiplier tube, PMT) (2t
bR L LT, &) a OB TGS (silicon
photomultiplier, SiPM) % ## U 7c 5K PET/
CTHEP B L, BHCERL-ooH 5. Pk
PET/CT 218 1% 25 i b0 B W SRR 2 6 2 T 3
Y, time-of-flight (TOF) £t DY &L Y, PET
W{GEOM P ERMED S 68 2 M Vs AT
%. 3 ICHEARPET/CT B ORI, FfgieH 0%
fii LA G R IRGOEBL, AR (axial field-of-
view, AFOV) O35k, BIREHRIE~OIIS L v 72,
PERD 7 F v ZPET/CTHE TIXWEET dH - 12E
DRMRIZBFLGL TV 2. ARTIE, SIPMEAEEL
U 7S8R PET/CT 28 O Bl WAL £ Z O RRIR Y
BRICOOTHIT 5. ki, SIPMEHRL 7o
KPET/CTH:8E X, ] (772 4 vPETy LIEN %
ENLZCID, ARTRIOERLEHCS.

1. SiPMigHgs"

SiPMIX, HA A —F—FTEET 27 5> =
7 4 M &4 4 —1 (avalanche photodiode, APD)
PERT VA RCEE L IR SR TH 5

Geiger mode
pln
A f - I
rray ot microcells Avalanche
(hundreds orthousands)  photodiode
Fig.1 SiPMO#Ei&

(Fig.1). Table 1z, PMT & M L 72 SiPM O £ 3
B2 RT. He v THONETOAFHIBEL T—
EOTR IV AZML, HRECRIBLIcE vO%
HEFT A LT, AEPERCRAIL B o RS,
ZOMEEIZL Y, SIPMAfkE LT PMTZIGHEY 5 5
VAN (~10°) 2EBIL TV 5. IIESE v LS
BAET B 100, BTz ANF -3 RBINT, ©F
LIESIED R TH S, O, ERTT
b IR S O HHMEO R M 2 TREIC T 2.

SiPM O K DR, Z OBEN ISR 5 FRE L D
h, L VIREDFEHE LY 200 ps Kl ORERH S RE
PHLTV L. ERHIERERIE, TOF-PETIZH0T
fE 5 Mt (signal-to-noise ratio, SNR) O[] [12
W59 5. TOF-PET Ti&, &MhiAX> Mokl T
35N B RIS S, HEORENE 2 i
%Rkt % 4k S line of response (LOR) T Ax= %‘t
OFPAZIRETE 2. 24U LY BEHHKIC ST 5
FERTIIAE 2> & DRI S 41, SNRIZ KK THGRA I
rt¥atans.

D
SNRtor = SNRgn1oF X ’—
Ax

i Lk ¢ 73 (753)
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Table 1 SIPMEPMTOEEREDHE?

BHEE SiPM PMT

EERIE HAH—E—RAPDEIL DY L15iE HBMR+ETFEE (BEH)
kS, B (~10% FEEICHL (~10)
BIFEE & &+V) ® H&BE~TV)

IR 0 R BE FEICEND (<200 ps) BNz (HEpPsEE)

JeFRERIE (PDE) & (BFHEX - HAX J1H—EX0OKEL)
A IE NEY - B - THETEE

Ry FEICHEL (MRIEH)

/1 ZXDER —OAOV - VARN=D - FTTEZ—=)ULR
RERE M B (pH - EBERELHIDE)

RN RENDEFS
RETEHE - BUkiE

FIRERARISA T Y% )UPET, PET/MRI

B VIC & B HERE A FAE
BN (EZWETE, RERENTLH

p~m CRREKT)

RE, BAPT W

fBLY (BB THEREET)
BFH/ 1 X, BHNIREOZE
F (EBNEE)

TIAY SAECHIRS D
HEREAZN (B - SBEILE)
TERBIPET, SPECT

ZIT, DIHEMROKRES &, Ax M fERE
(A0 (230 &2 8 15 LOR Lo E MR (I
O S) Ths. ZOBRRIE, KRSHEEON
E (Fbb AxDET) HSNROYGEIZERET 2 2
EZRLTHY, SIPMO L 5 ICHCEMOMEY A
T 2 Meth &3 23 TOF-PET OPEREIN] L2 K & S Hlk9 5
EREMFITOS.

Iz T, SiPM /NS BRI HETE 2 A7 L, BRI
BESLIREN O L TRV 22 5. 77 ABAR
BEREE 2 LEEST, bRy MREORCEEE
JETHEAEZIHT S 2 700, PMT & g L CEIZ
AR EEORI T EN S, 2 OFEE, Y RCHES
Thartlbis, BHOHBRLEERO/NMULI b FET
L. FRWHOYEREEAEZURCICYD, B
BT & LICEIESTRETH Y, PET/magnetic
resonance imaging (MRI) % (24> T & MRIH.
PPEOR IR E LTHMTH 5. $72SiPMIR
JaTHeERhE (photon detection efficiency, PDE)
CENTHY, JRRETHE OtFr oEF~0%
Hh=) - BALIEE (fill factor, 1-t/v47c) OEIEHE
BWOEE) - A A —HEE (DET-470 9 OfE 5540
) OfGH bz & > TERS NS, ZORUPDEI &
D, TUFr—2 00 S NI FREE »
M A A TEEAUE TR T S, RS X ORI
FREEDI 15T 5. & LIZSIPMIE, flxD> v
FL— R HEEATE 2 LU I EENFEZAL,
MEORHEELZ TR L 75 2 LT, B2
REEFEBLL TV 5.

—73, SIPMIZIZ WK D2 OB HIHE b fEIET 5.
BT 7 5y 2 ABEET T3 vBIANC X Y oIk
M A U, R EE R AT T TRt D 5.

74 (754) @ HARZHBURELMZEE 2025. vol.72 no.874

FIBUCLYEARBNCRETE /AR (K=o H 0
b, Bt v ~OFFORNL (ZeAb—2), B
WEFOHIE (F7x—rv2) Y, WY
AERESE LTHIBS N, SNRZPETS 2 ER L
K%, & LIZSIPMOFIFHIIRES L 031 7 AEIE
R L TRCIEZEZ AL, %/ Th 2 03B %/V
DEBZAC 5120, TE L IEIER R 2 123
T =R L 5 H, WELBTHIESLETH 2.
NG OFEICK L T, TED T Y 2V PETHE 2
B THHROREL, Bl 7 va) XLk
b, EIRFIEBA oM L £ 2l U Tl
ConTxh, BHRERICI T 2 MEIZEEN RN
RizfpzohTws,

2, TIIIPETEE

84k single photon emission computed
tomography (SPECT) #i& T3, cadmium zinc
telluride (CZT) 8K % v o HZ 7 Dk
WEDPEMLENTH Y, R A v —0 p i
(#140 keV) Z @R TN - EAESILTS S 2 ¢
P TH S (JART2025. vol.72 no.872 fifki
MBI SPECT % # 2 s uicv). —7J5, PET
TIXHE S AP TR TH S, Z4ud, PET
TR % 511 keV D A v F —{ik y #RI L
T, FERMETE ORISR 2152 2 EHEL
WICHTH D, BT ANVE— y PR L CIRINT X
501, BGORLSOD & 5 L - M-85 0
SYFL=RTHY, TNEHCTERIIERLE
Bt TRt A TR, BUEO PET 2%\ Tk b 31
EWrOoRERLTELE SN TS, 20L& Lk
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Table 2 FYZJLPETDLLE "
3 + B 3 Ly R
X=7= HWE ﬁﬁy ii§ ﬁﬁ3{2 ggﬁﬁ% &im&v
Canon Cartesion Prime? 27.0 LYSO 4.1x4.1%x20 280.0 13.5
GE Discovery Ml 3-ring ¥ 15.0 LBS 4.0x5.3%x25 375.0 7.5
Discovery Ml 4-ring ® 20.0 LBS 4.0x5.3%x25 375.0 13.5
Discovery Ml 5-ring © 25.0 LBS 4.0x5.3%x25 375.0 21.0
Omni Legend 32" 32.0 LBS 4.1x4.1%x30 NA 45.0
Siemens Biograph Vision 450° 19.7 LSO 3.2x3.2%20 213.0 9.1
Biograph Vision 6007 26.1 LSO 3.2X83.2%20 214.0 16.4
Biograph Vision Quadra™  106.0 LSO 3.2X8.2%20 230.0 176.0
United Imaging  uMI 550 '” 24.0 LYSO 2.76X2.76x16.3 430.0 10.2
uMI 780 ™ 30.0 LYSO 2.76x2.76x18.1 430.0 16.0
uMI Panorama ¥ 35.1 LYSO 2.76%x2.76x18.1 189.0 20.1
UEXPLORER ' 194.0 LYSO 2.76%x2.76%18.1 500.0 174.0

PHRA LoD, WAEDOPETEE TIX, ML L
TPMT 28D » Thijak L 72 SiIPM 2 V1o T 72 v
PET; &5, &it» oRTEE L L TEAS R
Twb. 7YX VPETREICIET 288 L LT, U
TOEPFFONS. 12, LYSOS LSO, BGO
L LOREE - SRRy v Fr— & L SiPMO#
AEHEILLY, YrFL—20/NMNULE I T T B Y
I B DAL HEA, 22 HRE b IO AL
Mo Twa, I, SiPMOEEIS SR 4: 2
L. 200 ps AT O TOF RS0 HRE % EBL L T 53
BEHL<, T L ) SNROUGEIZHFSG LTS, 6
=0, SIPMUG/NEI TGO IR LA EZ TV
1w, HEEROBEHAMESEL, a7 T
BB ML E Y 2 — v OBREPIREL Ko TV 5. Bl
16, BWHLES N T2 £ 7P X VPETEEO %
Table 2122 L 7.

bbb NAERERHI 2 I L T, Z OB % EIRHE
FEIZAF L 72 GE HealthCare #t0 Discovery MI (4-
ring) PET/CT % % & *Omni Legend 32 PET/CT
TEPHIC, 2N T NOEMIFR P T 5.

Discovery MI™®

Discovery MI (GE HealthCare) (&, lutetium-
based scintillator (LBS) & SiPM##lAGb ¥ 7
LightBurst Digital Detector (LBDD) ### L 72
TOFMIED 72 2 WPET/CT#ETH 5. 4-ring B!
T, 3.95x5.3x25mm’ O LBS & # il & & 1k T
19,584 L L, Z415139,792F + > A /v D SiPM
THAMSNAMKE > T2 Y. LBSIXEHIE
(7.1g/em’) »omETHESITHR (Lu, Y) 2HEA

511 keV D y BT 2 mOBIRERBE AT 5. &
SATTEEIREERF I 2 < (]940 ns) FELHE S LT
o, R/ RRE A 2R & 115 TOF M L3l L 7 hPE %
fii 2 T2 10 g7 1 o 2 3B b BRI
BB SN THY, A Xy Mgz m
bEbc, HEHL ORI E S & TZEMOMHIED
LEMEDHERS N TV 5. BRI 2 220500
fiEl¥, point spread function (PSF) #fiiE, ordered
subset expectation maximization (OSEM) A
W2 4.2 mm (FWHM) ThhH, >y rFr—%
b SIPM D& B BEREIC & Y BAF 75 220 50 ae » 2 BL
ShTv s, J&EIX, NEMA NU 2-2012 1 4
L7zl THEPHLIC 350 T 13.7 cps/kBq & & i,
AFOVE20 cm %735 &, LBS OE LTI GE S &
FSIPMOEWVPDEIL & - TRIEEPHOLN TV 5.
PDE &, SFR)E - LR - 74 7 — RO TER
S, PMT & HER L T SiPM AR EN IO TR
WHEEZ A9 5. FHEERIEEICBI L Tld, NECRE—
27 %321.9 kBq/mL T 193.4 kcps, true count rate
D ¥ — 2 1334.5 kBq/mL T 1,197.6 kcps, scatter
fraction!337.7% L #iir s Tw 27, ZOBVEE
AR, LBSORE#FOE, £ v AL T BT %
SiPM, ZLTEF v ¥ Aw - 72 X ER O
LEERIZE 5T, AT v TRTy N2 A4 200 E
PPF SN TO2IHTH L. IR ICIEZ19C
PHEFET 2 7 m— A PV —T RG> AT AR E N
THY, SIPMOImBEARLFE K 2 x5 h%a% L o 1
TV5. ZOMRERIENC & > TAROREEDHER S
h, EEEHEOMEC BT S IO ® R
WHEFES LA, W{RTFRE X, block sequential

WL ¢ 75 (755)
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NI T vy 2 W LN S o F
L= OMAEDEIZLY, VE

.
= T

T Y% JUPET PFOUPET
(Discovery MI) (Discovery 710)
OSEM+TOF+PSF Q.Clear+TOF OSEM+TOF+PSF Q.Clear+TOF
(] (.] 2
- 81 "
finy 1‘1’ Lad )

& .

S F7a—FZo7—»EHEINTL
Q %. % 12BGO! parallax error
", OBBWALSO <R TAHS b
WHEEZALTHY, Ih
b LA 5 1) B 22 S0 R R
DHALIHFNZFG L T b, &
J£ X, NEMA NU 2-20182 %%
DWET, BHEPLCsCT
g 47.30 cps/kBq, AFOV & %4 7:
h DKL 1,478 cps/MBg/cm

vy

Fig.2 E—#i&FICHIFBTIFILTOF-PET (Discovery Ml) &770OY

TOF-PET (Discovery 710) DLLE

regularized expectation maximization (BSREM)
¥ (Q.Clear) PHVOLNTHY, BMEPHIET2
ETPETHED /A REAY PIAIDANT R
FIEATTREL 72 9 7, BRIRBLY T OFMR M
HLTwvs. Fig2ic, M—#R&EILT 2722w
TOF-PET (Discovery MI) & 7 7 m Z TOF-PET
(Discovery 710) O {§ %R d.

Omni Legend 32"

Omni Legend 32 (GE HealthCare) &, BGO
v v F v — & L SiPM# M A A D ¥ 12 digital BGO
(dBGO) Mii#s 2 ## L 72IETOFR O 72 & v
PET/CT#E TH 5. 4.13x4.13%30 mm’ D BGO
PUFL—A B ERTISOIMAEEL, K7 1r
ZIOX12MD > v F v — % E3x6HK (%6x%
6mm?) OSIPM7 14 THE SN T 5. 2R TI
9,504 F % v A VDSIPMAHERE N TH Y, wEE
KAEEIC L > TR ZHMRESEBShTv2 7,
BGOW#E7.13 g/cm’, R T HFH83D LA~ A
(Bi) 2542 25, S11keVD y MK T 2 K
G948 <, photofraction (347 38% 233 % 17
I ANFE —WINFELROEIG T, R
MATTRE L 40 5. ZEM 3 fRREIX, OSEM ML 5
WC, HEHLL, 10cm, 20cmDF 7 & v MIE
THMHH M FWHM 232 i Z13.73 mm, 3.90 mm,
426 mmEBBEESNTHY, Fubd o HW 2 TR
RGBSR SN TV S, v FL—2H (X
WNE L, T a oy ZREEORBEALSTTD TV S R
W, OREMGHEREOVERRICHS L Tw b, BN
121X, SIPMS#H L7 2 X v E S AL EE [l B O R,

76 (756) & HABRBIMHIZEE 2025, vol.72 no.874

ELTH D, 30 mm/EDBGO
Ko E32cmDAFOVIZ & 5 5
CIEF IR RS S LT
%. AR¥FiE L, true count rate (33.6 kBg/mLT
2,089.1 kcps) % & " NECR (15.7 kBg/mL T
501.7 keps) ZFCTEOCGEEEREME 2R L T 2.
AU, SiPMIC & 5 = A v F —53fiaEo1) E (9.8%)
12 &9 435-580keVOIR T ANV F =T 4 ¥ N Y
DFENUREL LY, scatter fraction (35.4%) O
P ES LT 2D ThH s, 6 ICHBEE
DA XY BLEFALEGEL AR R AR S T
W 5, 320 ns D A 4 KER, dual integration,
digital pulse clipping & £ D7 ¥ & A5 5 MLBLB A
WEEINTEY, SEGEFMETTEA XY MEK
PHR/NRIIIA 23N E 0o TV 5. RPN
BSREM (Q.Clear) & & & 12, Precision DL72%3#
&N Tw%. Precision DL, TOF PETHi{§%
Y7 — % & LTRSS 123D residual U-Net (s
S oM s, FETOFF—x L Tary b7 A}
YE xR & O/ A AR EAT 9 deep learning N — A
DBWIETH 2. HIIHE X Low - Medium -
High 7> 6 #IRT &, FiR=— K28 U 72 Fripen o)
HETH 5. Precision DLO#MA L Y, /IMHE D
SUVmax 5L HFI& L £, activity ¥ — 0 T D / £
AMETFHERSNTHY, FETOFHERTDH Y 2H 5
HUEE»E SN T 27, Fig.31c, W—aEics
i} %72 2 v BGO-PET (Omni Legend) & 77 =
Z'BGO-PET (Discovery 610) O EXHi{§% 737

TI5 )L PET &REBDRRAMHIF =

SiPM DA, PETRE D ZEM 3 aE - & i
FEEE - WpR 0 RE - BEA RS (I ELTv2. DT
2, ERPANRAEZ R
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(Omni Legend) (Discovery 610)
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Fig.3 E—#iR#EICHFETIHILBGO-PET (OmnilLegend) &77FO4BGO-PET (Discovery 610) DELER

OB VFL—Y ERRERBICKDENHFEEL
SIPMIZ/NE DB ICRE T S, iz v+
V=X LOERELRAGYIRETH L. UL D,
4 mmPL T ORI A XDEESREL 5 Y, 225
RO LA ERE N T2 Y. ek TR T
HoleH 7Ty F A= VIHREDOBRIAPREL LY,
BRI LI FE L Tws 7,

@ EERBEDR LSO AEMRDER

22 HRE O TR (AR S AT 5. kD
PET T3 10-15 mmLL T DK% T SUV O T 255¢
HTHo1eh, TPXNVPET T/INHET S RELT
ERVEDVTER S N T2 2. HEY A Xh/hE vz e
ZORBIEZETDHY, RSB CHERIRHE L
CTHICHRTH 2 .

@ BRNEREEDE & TOF HaEDR{L
SiPM 3 EHICE M2 A L, KRMRIEOLE 2K

5 A5 5. PMTX— 2D TOF-PET T35 55 #
BEDS500 psHEETH - e DITHF L, SIPMR—Z D%
T 200 psEUF 23T 2 & O b EAET 5. 143
fEREO I i, R RABEGARIZ 3610 T SNR OUEES
Wi A AOMIIN R B I, Wifga > b5 AT
O FZ 25552,

@ FEtOBHE CISHADZIL

SiPM X DB % 521312 £, PET/MRIZ &
EOBERBORENTEETD 5. 7/ DR
Tharrcw, MHEHD 75 v ML 7L 4 OHBR
MR R TH Y, RS PET 2%, /NS ks
HMIPET %, & & 2 @EAFOV # 4 T % Total-body
PETEE Y It &, SRIGE~NDRA T TInHEHE
NTw 2 (Fig.4). $#2 AFOV ORI ER AR
YN RRERICHRINT 3 2GR TTREL L, TR
M7 O Fizo k5 Tw s Y

SREPERPET

NeuroEXPLORER

Total-body PET

uEXPLORER

Fig.4 BEERERPET&Total-body PET
Akamatsu G, et al.?®, LiH, etal.?”, and Spencer BA, et al.™ Z%Z (Licensed under CC BY 4.0).

s Lk & 77 (757)
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FI% )L PETHRBNERKRICEZ S TR
SiPM#Z 1272 2 vPET X, kD7 Fn
PET kLU T, HAAYICR E < AL L 7ok as 2 1
2THY, FPF-FDG Z HCIC P ABIR BT
% OERIFE S HE STV 2 2. BRI
RIHDE, FIORXNPETHHRIZ S 120 TR L,
ZNDBEIHOREREBE AT AL MG A
BIZOWTRRANT 5.

@ REDKREREDE L

WEOWFECEL T, 7Y XNWPETWR 7 w2
PETZHERTHEHIMEL, T2 F 2= v
DIRZER T 2 MBEETI W EC 2 EATREN TV S,
Lopez-Mora b OWFSETIE, 7 # WV PETIZ & » T
%3 N2 10061, 54% THEIEOUFEN RS b, 22
BITEMOREL I S ™. Zh o OBNEZR
ET1IemAKBORETH Y, FRIie I &, i
WIZHEAET 2IREDRIIZ BV T 7T Y 2 Vv PET O
MPEAIRENIC. 222D 5 H D 32% TN DO T »
TAT = TWHL, WBRTEOEE IO 5T
LIE SN T2, Koopman b DT, 6641
F41%DEBEF T, 7R ZPET TIIHET S
o IWEN T Y 2 VPET THIH & 1, TNM 3
30T 13% DHEFI TIRIIOZHE AU T2, ©
N ORERIE, FFICFIIOTRE LBy MR 2 &
BEDI B, BWABEOMR LD AL 6T, HHRHEO
EHICEH LA I ERRLTVAS,

@ BERED S ORHIZIORBER &

Nguyen b OIfFE T, 72 X VPET2A7 ) m o
PET & b & EEN7CHE L SWIEItE s L, fEs
DJFAE EIRIZITC B0 T L Y EERTER»EOND
L L T2 2, FRCORORRIIZE T, SRS H
2B CIHRBID 7 » T AT —2 v Zhfibih, HED
MR i & DRI ERE BB P 52 Tv 5.
F 72Kim 5 OWFFE T, 306 450 TR 72 Wi R
FHiids L PSNROKHEKZFEfEL, 72 X /VPETH 7
F v ZPET £ " TEAICERNE 2R L7 by
LT 5%, SUViax * SUVimean * SUVpear 72 E D58
B Y 7Y 2V PET Ol 23Rl R~ L, IEEEOH
WD & O IEE L R A RE & 72 - 7.

@ BREEZENE LIcEREBEIEIC X DRER
HEEDIRIE
7Y 2 VPET T, WEFHERIC S T/hR2 &

78 (758) & HAZHMETHEIN &G 2025. vol.72 no.874

v (Imm?) % F 72 5 R EE A 1 % BSREM
(Q.Clear) HEAMEHEND Z EH%L, THOHWRE
Krlifeom Fiz%5 L Tw 5. Zimmermann 5 OHF
ZETI, DRI VBRI > T AT/ —~Ilk
% in-transit B OB RE L M L L, HERDEARL
HEPUFAG R TR TE & 70 WORB EfIsE & U iR
P, Bk kARG S TR S BEBHEE L 12, k1
Liberini 6 (= & 2 BSREM O T, SUVmax DA .
RHEME £ 312, OSEMFFHERIZ T 39%Z% K D
WERBRIL T2

@ RIRESEDIEHNE & MEHRIR S EDIER

BEFDG PETH# 5T, 72 %2V PET I, SiPM
2 BN SREE L, AFOV QRSB B
ORI X 2 EIKER QM A TR Y, B
MR L7 & BRI OO S 2 U - e O B,
MURETH 5. Hatami 61X, HEkD90F /bed (2%)
L T60# /bed T & ML HSLAYFHIT - 22372 <, 30
B /bed T b BRI T 2 £ 2 W %0515 6 h 2 &3t
HLTe 2%, Sonni b OME TS, 77 1 2 PET
D210% /bedizxf L, 7 2 VPET TG0 T+
SIS 1, 308 /bed T b 98% DIZEH it
&N, SUVimx RCIEHIEIFO BRI A EER L2 -
RELTV2% 72 AFOVOHRRIZ & b 1 bed K
a VUIY) OBEDIES Y, SRR VEL bed
Borihs 2 LT, RIREREHOERSREE L5, 2
LY, mAv—7v P RO CNIKLHEICE
VT, ARSI R O 4G I A O 1) R AR S
Nz, PEL OB L T, 7 2 VPETD4F
P2 A L1 PF-FDG G- OB MG S hTw
%. Weber b 1%, “F-FDG#5-8%#35D 1125
LT b ERHEIL 98%, SUVmax DZH) & 10% LA
IR Y, BWORESHERRS A LEL TV Y,
Alberts b b, HHEE 75%MR L 1CE&HTH, ER
BRI B 5 oL LT3, S 61
Trigardh & 1%, k&1 kg47:H 6 MBq D “F-FDG
BHRLL, 155B#Hd% £ BSREM#: (B =500-600)
PHAGDES LT, SUVORE LIE# 4> 10 &
F RARIE 2 K 40% M T 5 2 L L Tv 2 Y
NG ORI, MRS EERE, DD VIEEORE
DRSS NARERIC I T, R - SRR T oG
CLEHTH .

© HRRIEZR RS
7Y XNPETE, BWREOR Lz, BRIst



DPSEIC bR 5.2 50 ¥ ®F-FDG PET (2 &
2R BRI R E T, /MNRE DRI I X O
EEIGOEENE 2 2 2 L T, b tmt:
75 EEEEOBICHET 2 & O AT 9 2 L 2STRE
L a®, —hT, ERMmOZE, EBEEROM
Wiz § 3%8% 3. Watanabe 6 QS Tl, T
& - G - FREGR - KR B Eo/MEEIZ B
T, 7Y ZNWPETIZ7 7 a2’ PET & 9 b SUVinax A
BACE L, IERNERIDIEROBIME B 2 5 Bl B
HanrY, cotrs, EROSUVEER Z
DI FWMPT 2 ELMELBRINL Y A22HY, |
ERFHE L e L Y 74 LAY RDOLNS. d 1
IWEDOMME ML TE, &ETHHERNERED S
FTR EXER S 3, PO BIMSL W OB LIz o e
LR D 5. SUVimax DFEZRHIZE & AT S 7,
RHF 7 7 + v —7 » T TIREEE R Z R LIRSS
WBELEL D,

HHOIC

AR5TIE, SIPM ZH1c7 Y % v PET OHA R4S
B E BRI RO T L 72, SIPMUE, BV IRe
SriHE b 22 RE, 28 L ISR E R AT L, AN
YFU— R L DOEEELEAEPLAFOVOER L Vo
7o PET#ERFT OB X Y, FERDPMT R— 2
D7 FuZPETHEEZ LO CHREZEBL TV 2. I
RiZBWT Y, AREOMEER ERmAEE O I, Tl
G L ORLA S DY IC X 2 B OB E,
& DA IIHARIRE I O i P G- DI & W - 72
HTOFELRENTV S, FPXVPETIX, B
DG LAROMECHR IR LBEEZ L LTE
Y, G, SoRIERCHOIKS RS NS. —
JC, AFRRHERE ORI SUVEE) L Vo 14 b
FEPLETDHY, ErEHili RN R I EE L
fERASRD LN D, KEH, G DT ¥ 4V PET (o)
TLHRPRD DB E L IUEFECTH 5.

BLEED o - BEEOMREG

SEXm

1) Roncali E, et al.: Application of silicon photomultipliers
to positron emission tomography. Ann Biomed Eng,
39(4), 1358-1377, 2011.

2) Lecomte R: Novel detector technology for clinical
PET. Eur J Nucl Med Mol Imaging, 36 Suppl 1, S69-
85, 2009.

3) Daisaki H, et al.: New digital Cartesion Prime PET/CT
scanner: Image Quality and SUV Comparison with the
non-digital Celesteion PET/CT scanner. J Nucl Med,
61(supplement 1), 1507-1507, 2020.

4) Vandendriessche D, et al.: Performance characteris-
tics of silicon photomultiplier based 15-cm AFOV TOF
PET/CT. EINMMI Phys, 6(1), 8, 2019.

5) Hsu DFG, et al.: Studies of a Next-Generation Silicon-
Photomultiplier-Based Time-of-Flight PET/CT System.
J Nucl Med, 58(9), 15611-1518, 2017.

6) Pan T, et al.: Performance evaluation of the 5-Ring
GE Discovery Ml PET/CT system using the national
electrical manufacturers association NU 2-2012
Standard. Med Phys, 46(7), 3025-3033, 2019.

7) Yamagishi S, et al.: Performance Characteristics of a
New-Generation Digital Bismuth Germanium Oxide
PET/CT System, Omni Legend 32, According to
NEMA NU 2-2018 Standards. J Nucl Med, 64(12),
1990-1997, 2023.

8) Carlier T, et al.: From a PMT-based to a SiPM-based
PET system: a study to define matched acquisition/
reconstruction parameters and NEMA performance
of the Biograph Vision 450. EINMMI Phys, 7(1), 55,
2020.

9) Van Sluis J, et al.: Performance Characteristics of the
Digital Biograph Vision PET/CT System. J Nucl Med,
60(7), 1031-1036, 2019.

10) Prenosil GA, et al.: Performance Characteristics of
the Biograph Vision Quadra PET/CT System with a
Long Axial Field of View Using the NEMA NU 2-2018
Standard. J Nucl Med, 63(3), 476-484, 2022.

11)Chen S, et al.: Performance characteristics of the
digital uMI550 PET/CT system according to the
NEMA NU2-2018 standard. EJNMMI Phys, 7(1), 43,
2020.

12) Poli M, et al.: PERFORMANCE CHARACTERIZATION
OF THE UNITED IMAGING UMI 780 PET/CT SYSTEM
ACCORDING TO THE NEMA NU2-2012 STANDARD.
Physica Medica: European Journal of Medical
Physics, 115, 2023.

13)Li G, et al.: Performance Evaluation of the uMl
Panorama PET/CT System in Accordance with the
National Electrical Manufacturers Association NU
2-2018 Standard. J Nucl Med, 2024. doi: 10.2967/
jnumed.123.265929

14) Spencer BA, et al.: Performance Evaluation of the
UEXPLORER Total-Body PET/CT Scanner Based
on NEMA NU 2-2018 with Additional Tests to
Characterize PET Scanners with a Long Axial Field of
View. J Nucl Med, 62(6), 861-870, 2021.

15) Wagatsuma K, et al.: Comparison between new-
generation SiPM-based and conventional PMT-based
TOF-PET/CT. Phys Med, 42, 203-210, 2017.

16) Singh MK: A review of digital PET-CT technology:
Comparing performance parameters in SiPM
integrated digital PET-CT systems. Radiography
(Lond), 30(1), 13-20, 2024.

17) Miwa K, et al.: Detection of sub-centimeter lesions
using digital TOF-PET/CT system combined with

ik LA & 79 (759)

07



Bayesian penalized likelihood reconstruction
algorithm. Ann Nucl Med, 34(10), 762-771, 2020.

18) Miwa K, et al.: Effects of a deep learning-based image
quality enhancement method on a digital-BGO PET/
CT system for '®*F-FDG whole-body examination.
EJNMMI Phys, 12(1), 29, 2025.

19) Slomka PJ, et al.: Recent Advances and Future
Progress in PET Instrumentation. Semin Nucl Med,
46(1), 5-19, 2016.

20) Oddstig J, et al.: Head-to-head comparison of
a Si-photomultiplier-based and a conventional
photomultiplier-based PET-CT system. EJNMMI Phys,
8(1), 19, 2021.

21)Nguyen NG, et al.: Image quality and diagnostic
performance of a digital PET prototype in patients with
oncologic diseases: initial experience and comparison
with analog PET. J Nucl Med, 56, 2015.

22)Surti S, et al.: Advances in time-of-flight PET. Phys
Med, 32(1), 12-22, 2016.

23) Akamatsu G, et al.: Performance evaluation of VRAIN:
a brain-dedicated PET with a hemispherical detector
arrangement. Phys Med Biol, 67(22), 2022.

24)Li H, et al.: Performance Characteristics of the
NeuroEXPLORER, a Next-Generation Human Brain
PET/CT Imager. J Nucl Med, 65(8), 1320-1326, 2024.

25) Ishii K, et al.: High-Resolution Silicon Photomuiltiplier
Time-of-Flight Dedicated Head PET System for
Clinical Brain Studies. J Nucl Med, 64(1), 1563-158,
2028.

26) Kang HG, et al.: Submillimeter-Resolution PET for
High-Sensitivity Mouse Brain Imaging. J Nucl Med,
64(6), 978-985, 2023.

27) Nadig V, et al.: Hybrid total-body pet scanners-current
status and future perspectives. Eur J Nucl Med Mol
Imaging, 49(2), 445-459, 2022.

28) Rovera G, et al.: Advantages of SiPM-based digital
PET/CT technology in nuclear medicine clinical
practice: a systematic review—Part 1 oncological
setting. Clinical and Translational Imaging, 12(6), 769-
785, 2024.

29) Schillaci O, et al.: Digital PET/CT: a new intriguing
chance for clinical nuclear medicine and personalized
molecular imaging. Eur J Nucl Med Mol Imaging,
46(6), 1222-1225, 2019.

80 (760) & HAZHRMETFEIN &G 2025. vol.72 no.874

30) Lépez-Mora DA, et al.: Comparison of image quality
and lesion detection between digital and analog PET/
CT. Eur J Nucl Med Mol Imaging, 46(6), 1383-1390,
2019.

31)Koopman D, et al.: Performance of Digital PET
Compared with High-Resolution Conventional PET in
Patients with Cancer. J Nucl Med, 61(10), 1448-1454,
2020.

32)Kim SH, et al.: Comparison of Image Quality and
Semi-quantitative Measurements with Digital PET/CT
and Standard PET/CT from Different Vendors. Nucl
Med Mol Imaging, 54(5), 233-240, 2020.

33) Zimmermann PA, et al.: Revisiting detection of in-
transit metastases in melanoma patients using digital
'®F-FDG PET/CT with small-voxel reconstruction. Ann
Nucl Med, 35(6), 669-679, 2021.

34) Liberini V, et al.: Improved detection of in-transit
metastases of malignant melanoma with BSREM
reconstruction in digital ["*F]FDG PET/CT. Eur Radiol,
2021. doi: 10.1007/s00330-021-07852-7

35) Hatami S, et al.: Added Value of Digital over Analog
PET/CT: More Significant as Image Field of View and
Body Mass Index Increase. J Nucl Med Technol,
48(4), 354-360, 2020.

36) Sonni |, et al.: Initial experience with a SiPM-based
PET/CT scanner: influence of acquisition time on
image quality. EINMMI Physics, 5(1), 2018.

37) Weber M, et al.: Evaluation of [*Ga]Ga-PSMA PET/CT
images acquired with a reduced scan time duration
in prostate cancer patients using the digital biograph
vision. EINMMI Res, 11(1), 21, 2021.

38) Alberts |, et al.: Digital PET/CT allows for shorter
acquisition protocols or reduced radiopharmaceutical
dose in ["®F]-FDG PET/CT. Ann Nucl Med, 35(4), 485-
492, 2021.

39) Tragéardh E, et al.: Impact of acquisition time and
penalizing factor in a block-sequential regularized
expectation maximization reconstruction algorithm
on a Si-photomultiplier-based PET-CT system for
®F-FDG. EJNMMI Res, 9(1), 64, 2019.

40) Watanabe S, et al.. Comparative study of physiolog-
ical FDG uptake in small structures between silicon
photomultiplier-based PET and conventional PET. Ann
Nucl Med, 38(2), 131-138, 2024.



