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performance (SP)BA#( % SLH L 7=.

€S|
i SE Bt D SP % routine,fast 12 b~ DS, DS-HIR 13K~ FREIBEEUR CIC T L 7= M AR
@ SP %, routine,fast It~ DS (32 EIH CIKT L 72 2% DS-HIR (3 & B RREUR TR &
o7z,

(s
S E R H T i3 DS,DS-HIR 7" uhamIAR[a ¥ 7225, (FE) 23K & 3 ¢l DS-HIR 23H,
MERZOFHHEICITAER EE X 5.

P-4
(Hw]
JEA B E T kY ER O QRO 0D X R -7 Vv = T HRHEEI TV 3 K
SHRERi~D 2 227 « v 7 b/ = THARERER & L TH T b Nz IMEER - IVR Ol
EFH~DOIRY A IO WTHER T 5.
[(77:])
MEER - IVR ORBIZER L O Fi7z 225 2 MG 3 2125 72 0 IS 2> © D15 71 2348 W]
R &7 B BRI X ERNIC BEHRERTS fiB S 2 179 2 & ~DBfR%E KD, 754 2D
B ORI COEBICBE T 2 58 oKL L 72 Bl IC IR cEFIC Y- 5 7%
DOFH - Ay v T 7=y 7FICET 2 IHES ORI OMKEE L 7= HHEH -~ EBE
Fl s L EBNE DB ZAT o 72 JBEHREF 72 0 © 72 < MIRRE & 1 L < 7= e 2685 % Bth
T OB R X 7.

CEED
IV &S - IVR OHIBISEH; O B CERA - RO i /) o TICH Y #lA TW» 2.
(et

JECER R il 23 T o S5 DB ICIE R - 5 Z & ic X 0 BRAT o B 1 <id e < P
HIME GRS - IVR OMEfTREE - (CHEERIL DRIRICO R LEXS. 227 - v 7L
/¥ =T ~DOWY A ILIIEL DI BERL 25,

P-5



PN LA (microvascular decompression; MVD) D i R 1< 13 FRRITE o &G #Hi 23
METH B, AR I ERIE R H R 122w T dual energy CT 1T X 2 AR B (0 R CRRET
L7,

(7]
MVD #fiHiic BEF A CT % fiaf7 L 120kVp tH 2 OfERMER Z /R L 72 12 fEFl 2 35 L L
7zo CT B3 2 HERIEHA! SOMATOM Drive (¥ — X v 2) % v, EEEHE X 80
kVp/Sn 140 kVp T - 72, 40, 70, 100, 130, 160, 190 keV o> {5 AE it fif & o1 % (< fEIK
L. BEERIRIIFSE & Bebe i B B 1S B8 L 7= FIZBE O fElRIC X % contrast-to-noise ratio (CNR)
T W THREREITR & L 72,

RIZ CNR CREL & N7 R A ER DR 2 REE L 7. itk &R CT z fiifT L 7=
22 fEBI 2R & U, MBS EE L 22 FIZBR G o ik CT filiz L 2w LT, (i
R S OCRERIEIR 2> FITIE 2 3 U 7z il S e~ R 7 7 — X % 8l & F AR
DAt ofktg e LCoEL, R Z L 72,

CEES)

CNR hief 12 120 kVp @ 2.9 12 L. 130keV LA ECTHI 5.0 L R W HEICEETH - 7=,

FIRIAARS 12 120kVp @ 10.19 cc Iit L, 130 keV 1 12.52 cc & 72 0 3&FE CT 1SiED - 7=,
(f5 3
130keV {5 AE B ¢8R < X R o il RS BE A3 1) | L. MVD fiTRTHHRERICHE I CH %,
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[H/]) BuNnE LM (microvascular decompression; MVD) D 4MHI#&TE T BUA < 1%, £
I <2 S AR A0 %2 FABH S 2 7= o NTRTE R & L CHRIRIA O TEREIE R0 T h 5,
AWF5EIE dual energy CT I X 2 {RABH AR % HwvwC, IE&EE okt zm X2 2
TEERHEME LT,

(5] W4 1x MVD fiiEiic SEER A CT Mt 2 M7 L 7208 31 iER] (B4 8 4. &k 23
%, TP e L7z, CT 25i&E 12 SOMATOM Drive (¥ — X v &) %#H\», dual energy
CT 1% 80 kV/Sn 140kV THz L 7z, RAEHE CT WifRlz, —o0EBEHBRE T — 27 2T
—¥ 2 v (sungo.via, ¥ — X V&) T L. 40,70, 100, 130, 160, 190 keV ® & v + % {E
L7z £72, ZOo0BEEEBEORAICK S 120kV YR D R L 7z, FRRERH O
RREEIX . 2 BRI FFRE AKIC K 2 SARWT IC 35 T BEEIRIAER & BB BB IS B L 72 FITEEAO
AN CT fEZ%2HE L, & keV H{RE X O 120 kV HYWEEEICH TR L 72, %
72. CT REDEIRICHIT L 2RI E D ~~ 1+ 7V v ME: CTEZDRER D A7, K
WHoeiE Y BEfw B R B2 D KZRF A TH o 7=,

[FERICT o b fEIZE keV I & R L. 120kV HH Y EifR D 7.6 HU & DT 100,



130, 160, 190keV THEICHEfETH -7z (8.7HU, 9.0HU, 9.1HU, 9.2HU, P<0.001),
CDA5EMND CTEEL ~~ 27 Uy MADHBNZ, 120 kV AL E{RD 0.74 X Y =il
BIcdh -7 (R=0.91, 0.92, 0.93, 0.92)

[#52E) (AEH A CT B{RICHBWT, 100keV A Eo = 2 ¥ —aiciffkEI =2 v F 7 %
M bEL, ~~=F2 Uy MaE OHBEHKE2 S CTEHOKE L ELAZEEZ S, MVD
iTATIC BT, JEER @ dual energy CT (ZAATHIR DERICE A TH 2 AlaetE 3 RmE S
7z

P-8

(s -HW] 2227 -7 b /v =7t MERE - IVR ICE 1T 5 #iBIEER A 2K
SRR AR O SEFHFPIL R & L CHIUb & 7z, YPecix, ME#HRS - IVR OB, Efiz ol
B D BEGE D B ALERIR LB L3 fliBhZER 2 o T & 7223, fho Fifi & oFfhd v cEE
ICHIBIEB B TOARWEIRTH o 7. & OB ICIEREHRE M2 B EB 2 4H 5
Fe L, EMioWIE AR E EBBREANE Lizx X7 -7 /2T~ Az
W59 5.

(V53] ERl - B - BRIR T o80 CE IR R B AT 23 I 4R - IVR IS 351 2 Wi 3Es %
179 RS & S0 LB 2 1572, BiEE» DB EN TR VAE, Hvv T o=y 7, #HHYM
DT - MEF 2 X I 72, BIRLEE L AR TT AN ADFHRE Py Ial—vav ik A—
HICBMELTO b ofz. FFERICZ R 2 - > 7 b /v =TIk S MERS - IVR IC BT 54
PIZEB OB AR 2B L, MBS~ =2 7 V2R LR L 72, R T, Efio
BROT, HEEWTONT—T N, 4 PV A4 ¥ —F2HfHT 2174, FHPCHhT—T 1,
HAFTAY—F2FHEL - R/ N 21780182 Z T, EMMOEIE AKRD 7D 1,
X ORI iR O - BRiE, ALEREN - oo RS 21T 5 7.

[F5R) MRS o, MRS - IVRICH T 2 fBEFSMEICED >,

(B 4] SRR Al 23 R Rl 0 SE 1S B E 2 B3~ 2 & Bl 2 v, FEE T o —Bhick 2 ¢
ECHRBFEOMISICED D & E X 5. EBURHREAT 23 U R 1< B b 2 BFRIE % 15 2> LK
GHRFAREICS5 D 5 2 L CfffEmiE <, BEWIE DEKRIC 2% d 2 L E X 5. SRlORED
O, L EE - a2y —vavEk e DEFERTI BEN - LB HEZRL -
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We have investigated the fractional amplitude of low-frequency flucutaions (fALFF) and
slope of the spectrum (SLOPE). SLOPE and fALFF in healthy volunteers was significantly

larger than in stroke patients. Based on these analysis ,SLOPE might be more sensitive than



fALFF.
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Background/Aims:

Spatial normalization that nonlinearly transforms individual brain images into an anatomical
reference is a basis for various research/clinical applications in neuroimaging. Usually, high-
resolution anatomical MR images are used to derive nonlinear deformation parameters for
individuals, which are subsequently applied to other functional images including PET. As the
latest generation of digital PET system has higher spatial resolution than ever, accuracy of
structural correspondence across individuals becomes a critical issue, and the choice of
methods for spatial normalization is important. The aim of the study was to investigate the
effect of different spatial normalization strategies on brain PET images acquired with the
latest digital PET/CT system.

Method:

Brain FDG data (healthy volunteers, n=10) acquired with Biograph Vision were
reconstructed by3D OP-OSEM with TOF and PSF modeling with a wide range of number of
iterations (4 to 256 iterations) (the e7-tools offline reconstruction package, Siemens
Healthineers). The study was approved by the local ethics committee (reference number: 18—
10). The present study included three strategies on spatial normalization using T1-weighted
images (MPRAGE):1) conventional spatial normalization (default in SPM12)2) high-
dimensional deformation, called DARTEL, standing for "Diffeomorphic Anatomical
Registration using Exponentiated Lie algebra" (toolbox in SPM12)3) symmetric DARTEL,
which is done by spatial normalization into a symmetric space using the procedures presented
by Kurth et al, resulting more accurate voxel-wise correspondence, not only across individuals
but also across both hemispheres (Kurth, Nature Protocols 2015).Individual PET images were
intensity-normalized with using gray-matter mask and were averaged across the subjects
(n=10) and hemispheres (n=20) to generate respective average PET maps. Voxel-wise
coefficients of variations in percent unit (CoV%) were also calculated across hemispheres as

indices for structural matching.

Results:
The average PET maps with the DARTEL methods (standard and symmetric) showed higher
gray-white matter contrast with more detailed structure of gyri and sulci in comparison with

the conventional spatial normalization. Averages and standard deviations of CoV% in the



whole-brain region were 39.7% £ 12.0%, 30.2% £ 9.1%, and 28.6% £ 8.3% for the
conventional normalization, the standard DARTEL, and the symmetric DARTEL,

respectively (for 256 iterations).

Conclusion:

For PET images acquired with the high-resolution digital PET scanner, the choice of spatial
normalization strategies has a significant impact. In contrast to the conventional spatial
normalization method, the DARTEL methods provide the average maps with finer structure
especially in cerebral cortical regions. The symmetric version of DARTEL showed slightly
better performance in terms of structural matching across hemispheres in healthy humans
and thus may be useful for voxel-wise asymmetry analyses using PET images in

clinical/research applications.
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[H/] HOAREDER I PET KB 2EEENTH 5, AWFIETIE. MR HR~— 2L
PSF K # fla b4 7V v F PVC xR E L. X PET o5\ 2 6%
T3,

[777%]) Biograph Vision IZ X 2 FDG 7 — % (f#% A, n=10) &xfL, 1) MR H{fE~
— 2 (FEkE) BLUY2) ~A 7Y v FiE (VIR LEE 5 B 72 PSF Fi A
12X L MR iR~ — 2 PVC %) 12 X% PVC 17> 72, AWBE SUVR o H#g, X
OUINERE D 5THill % 1T 5 726

[#58) A 7V » FEICEWCHEHANRAE ST A — 2 2542 2 L T, MR H{R~X— 2
& A% o K8 SUVR fE23MS bz (ke bic 1.73£0.11 ; & FEE), A
70w FiETIE. MR B~ — ZECTIE RS 1Le WIKEREE IC B 1 2 UNERE 2SI I Bl X
N7z,

[iEam)] mprE o e PET ZiEICEWT S, UMiEE (RIKERE. i) o EREEHE Ic
X PVC MRIRMEBETH B, ~A4 7D v FiElL. /D MR B{E~— 2 PVC iE L [FZED K
fiod B2 SERE ST % 5- 2 0 D fEREDR BTN T WIS o MUNERE b SRl RE 7 Tk T
H5,

P-13



(H &) & fiae - 8 A H 2745 8K PET (SiPM-PET) I X % [l - fid#raifs © FDG-PET F
HI2 2T 3D-FLAIR % S HUCHRET L 72, F71C, PSF fH#KIC 3517 2 48 Y X L X (iteration
i) ICEH L 72,

[777k) x5 idEER o FDG-PET (Biograph Vision, Siemens #1:) & MRI % JitifT L 7= {3 A
10 /5 (534 5 45l 2t 5 4511, 349 56.0 £5.0 %) TH % . Itr=4,16,64.256 ® OSEM+TOF+PSF
FHHEK D% PET Hiff3% X O° 3D-FLAIR icxf L T, DARTEL Ic X 2 @] # iRl &
PR % 1T 5 72, 3D-FLAIR T 1A U — 71 (ION), g k% (DN). kA (RF), T r(IC),
FLEAA(MB). R (RN). #R T (STN). SMABCRIA(LGN), WA AMGN), ki
(SC)IcH24 4 23> FDG ER o ic 0w, 3 B (HHIE, S RIHE, A o
A & 1T 2 72,

[#5 5] FDG-PET fir LI, itr=4 <Clx DN ® LA, itr=16 <iZ ION - DN - IC - RN -
STN - SC THAlE, itr=64, 256 Tli Fid4 T OGS TR & 72 - 72,

[iEam] S fREEMIIE DS v BE 7 SIPM-PET IC 35 1F 3 Wi « IMESERE D itk ~o FDG #1%
k. BZGEMEE R o iciged 2 L i X DR L 72 B,
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Utilizing anatomical information can improve image quality for images recovered by deep
learning. We attempt to recover 150 PET images from ultra-low-dose data by the deep image
prior (DIP) utilizing MR segmentation map as input data.

We performed the DIP for a C1502 PET image with reducing its events by 1/128. MR T1
image and its segmentation maps by SPM12 and FreeSurfer were regarded as input data.
Gaussian filter and image-guided filter (IGF) were also applied for this recovering task. Bias
from the full event data and coefficient of variance (=standard deviation/mean) were
calculated.

Lower GM biases and lower CoV were observed by DIP with SPM than Gaussian filter, IGF
and DIP with MR T1 and FreeSurfer.

These results suggest that DIP utilizing anatomical information via regarding MR
segmentation can be useful for recovering high quality image from ultra-low-dose 150 PET

data.
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[(Bm]
TG W3R 7~ 3D 77 v ba 77 o) 3. Bmm o727 Y7L
— A% fF L LESARESEZFA LTINS RED R %2 583 %, SiPM ##& PET/CT



REDOEDERE PET R TIX, W7 7 v b 2 OGEHE Y OFHI2SA[REDE D> Tld 7 v, A
Bt cid. mofEaE PET Bz 0 R LT 7 7 v F 22w 72B0aik (ROD) fi#ffic
KO R 7 A4 2 KA DFHM 21T - 72,

[7i%]
7 7 v b 22 18F-FDG % 20MBq A L T 30 R %1T - 72, HH{RFHEREMN%
Time of Flight i1 & OSEM 7% & O* Slice J£ 1.65m & L T, Point spread function (PSF)
WHIEOHML VIR LE (Io) 22L& 47z, PSF A Itrb0 R % F v CHIMEMERIC X b
JRAE R ROT 2 ER L. A7 4 2D ROLFELXHE L7z, HAZEEIX, > —A v R
% PET/CT Biograph Vision, ROI fi##7id, OsiriX,

[ 2R]
ROI “F#EiiZ, PSF FEDOME{RICE VTR T 4 REICHIAMICEZ L 7z, b U Eo
PSFHIRTIZ, K IWD AT 4 AflEL o7z, PSEMLMERTIE, Ttric X 531 %K
M DEHTH > 7,

(s
SiPM #&#H(%EE D PET Bk Tld, ROLICEET 2a— L VA v v F OEE»RH Y, PSF TX
DEREIC IR b fFRE PET B{RICE L 727 7 v b B X OFHE T L OB LETH B,
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[(H#] &#ro SiPM-PET/CT %EiE © I MIERE & X O TOF R A LI X b BE T K
R A B L7228, EREGIC 351 2 AR Z VK T 1308 S uzn v, B0 & & o R{R IR
s bic X V¥ 45 FDG-PET WifRZHUS T 2 C L B3 IFF I 5. Yhiax D5 T i
B HARE L EEOBGRE TG L, FHALER0 2 BRI R o LB IO WOl 2 1T
27z,

[77:] 4 1%, Biograph Vision (SIEMENS) ic X Y 428 FDG-PET it %17 - 7238 100
WeBRE (fRHE : 36.6-131.8kg, IEH ZIFIRKER GO A), %58 : 3.5+10.3MBq/kg, INHES
#EFESEEIE— F (1.1mm/s), H{RFHEEK : OSEM (iteration : 3, subset : 5, TOF
+PSF, post-filter 72 L). HEHEE L LT, I SNR (FEpE) & X ORI H0%CV (88
) EFHEIEH & U, RE L OB E T L 72,

(#52R] JIF SNR (ZfFEICH LADMHBZRL (r = —0.52), K& 60kg Kiiii, 60-80kg,
80kg M LG ZNZF N 13.72+1.52, 12.89+£1.40, 11.05+1.33 TH - 7=. K& 80kg M I
Tt 18% DIERIANF SNR<10 TH -7 (80kg KifiTlx 0%). —F7FIIFF.L%CV (1A
HEOBHEEFR ST, AREOfEEZTRLZ (6.50£1.01),

(#58] EREOREFNIN L THRBE O ARGREITER S 2 2 & T, X W¥EEA2H FDG
WD B REEDR D 5.
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(B19] AR AR PET/CT 25E O K - 7 fiFRE IIIEREEE & e~ KiEicm L <
VB S, BERE T L EERIC R S B A L CREAE R A 2 0 RINEETH B, STk 4 1T,
WeBRE DIEET — 2 D 4 R v RG> TR RAEE S R ER o SUV %3 L, $#5
BARIR D FTRENE % #at L 720

[773:] Ykicfe 58 3.5 MBq/kg T2 & [18F]FDG PET it %17 o 7= BB 21 &Iz o
T, VAFE—FINELZT—2DA v % SIEMENS #:V 7 + 7 = 7 7 ReconTool
T XD 100%2°5 6.25%F To 5 BREIcZ b X2, PostFilter £ L (woPF), Gaussian Filter
FWHM 3 mm (GF3) @ 289 CH{§%Z KL 7z, F0L & — b TR S L7 BEER
(n=54)Ic 2T, FEEKSMICE T 3 100% T — & [ & K S BEER D SUVmax
D D> b %difference % 3Kk 72, PET/CT L&, Hifgfi#dT iZ SIEMENS #® Biograph Vision,
Syngo.via & 7z,

(#55] 50% 7 — £ & (woPF « GF3) i< &) % %difference 322 2.7 + 8.8 %, 1.2
+ 6.1%, 25%7 — X H{§(woPF - GF3) TlZZN %24 9.8+ 135%,4.6+9.4%TH -7,
GF3 TlX woPF & e~ T%difference & Z DIEH2 X Z/NE L o7z,

(s ] B AR 2R PET/CT 24 Tl k%58 D 25% TH SUVmax D21t 1% 10%
RETHY, +olKEHTREEEEZ b0,
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(H#]
TR WRp [ o # 1E PRI 7 S8 100 37 2 A IRR ] < o i I SPECT M SEHIC A ¢, 3 iy
SPECT #&i& % H\v> 7= Phantom FEERIC X b FEIFEIER IC 3517 2 W{REHM %2 1T - 72,

(V7]
fEHEE XS Y, w8 3 M ER SPECT #i&(GCA-9300R) TH %, 99m Tc S|
700MBq % f8E L 7= Hoffman Phantom & L 5 RFEJUEE % 1T - 7z, 5 IR§fE], 20 47, 15 47,
1093, 5 7 DOEWET — 2 1CB W T FBP T X 2 R % 1T - 72, 5 REEIINEE IR % 3
#eL L7 20 95, 15 43, 10 43, 5 0 O K UEEE{RIC 35 1F 5 normalized mean square
error(NMSE) i & 5L U, #5070 3BT R4 (cutoff) (cycles/cm) & IRGE L 72, USRI D
KBRS (GM) & B S E > (WM) @ ROI A, 5 REREIILER {5 o X B A 2435
53 (GMb5h) & FHER 4 &85 (WM5h) © ROI - fi % ke, AT OFHRER X Y %contrast % &
H L 7, %contrast(%)=(GM/WM)/(GM5h/WM5h ) X 100,

(-]
NMSE i X % 53 cutoff fE(x 20 7. 15 2 INEEHI{E T 0.60 cycles/cm, 10 73U EE IR T
0.55 cycles/cm, 5 ZINEEMIER T 0.50 cycles/cm T®H -7z, i cutoff HIC I 1) 5 &R



D %contrast X, 20 73T 102.4%. 15 73T 103.0%., 10 57T 103.1%. 5 73T 101.6% & .
WD 100% IS VEE R L 72,

(s
3 MrHERA SPECT & IC X 2 fMIMiiE SPECT Mt <3, fEsk X 0 R REINEE © b fof 7«
cutoff 2 EINT 2 2 &L TR GZMEZ/{ o N S AR RR I Lz,
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[(Bm]
R o # 1k 25 RS 722 B 1ot 9 2 R 99mTe i SPECT M#rsZHici i<, 3
BRI SPECT ¥ % Fl\vw7e 7 7 v b L EERIC X 2 FRERINEE o l{RETHT % 17 - 7=,

(V5]

fEFSEE L v 2 v 3 B ER A SPECT %:i& (GCA-9300R) TH %, WELT i 1Z HAR
EEepiedit e o Tt SPECT #RR OFEHE(LICBI§ 2 74 V7 4 » 1.0 IcHERLL THT -
720 99mTc | 700MBq D IMHNBEFE % 5.5% & #HE L 72 39MBq % =XJT Hoffman 4~
7Y LM77 P 2)BXOMBE 7 7 v ACE AL, 1 EEE 2 45 30 7 o i AE s
IEE A AT o 7z WEERFRTIZMG 7 7~ b 2 5 B, FIf 7 7 v b & 20497 & L7z, 7 7~ b
LT C 5 FFEINEE 7 — & % W E % 0.73 cycles/cm T, 7 14 v & — %5 (FBP)
WK % 17 o 72 (6 Il HR) . N —F VISR 20 43 3 X OFEIRFRINER SR 15 47, 10 99, 5
T DOFENET — 21Tt U CEMTERRE 2t X% C FBP B 21T 5 72, 5 RFfE{5 2 &
#e L LT 2047, 1547, 10 47, 5 43 D& H{RIC I 1) % normalized mean square error(NMSE)
DA% B U Fod i b R % PRIE U 720 sl BT R A D B R O IR EVE & VRIS L
TBLHEE(ROD Z 8% E L CFHAE (GM, WM) %3k 7z, [FIkIC 5 RefEEROIKHE &
HE I ROI Z3E L CFHME (GM5h, WMbh) %k 7-, 7=, 5 FRfEjMifR % FHEIC L
72 % contrast % XF(GM/WM)/(GM5h/WM5h) X100 (%) 2»oBH L 7=, KICHfEG 7 7 v
LD 2050, 15495, 1047, 5 0 OFUNET — £ 1 B\ CHEME R EZ 2L X ¥ < FBP i
Wik %z T o7z, 77 v Fahid o 80%DFEKIC ROI Z3E L. ROI WO FE Ay v
(ROI mean) & FE#E{RE 2 (ROISD) Z# ko, (ROISD/ROI mean) X 100(%) 2> & ZEi{ZE(CV)
R 72,

CEES)
W=7 7 v b 2D NMSEEIC X 5 ol a0, 20 47 35 X UF 15 77 HifR T 0.60 cycles/cm,
10 23 E[{& < 0.55 cycles/cm, 5 Z3H{R T 0.50 cycles/cm T - 7=, wd BT EREIC BT %
H R D % contrast I3, #42 100% & 72 Y Z D#E1L 3%LANT D o 72, sl E A B
F 2 FH{ED CV ix, FHRFHEIERGRIZ ERE K R & 720, 20 77HiR E 5 7HERD



7213 2.4% CTH o 7=, HREEWNTEIREIC BT 5 KB HIRD % contrast B XN CV ik, A4 F 7
A v DFAER 72 L7,

(i5m
3 MR SPECT i IC X AHEk 58 D 99mTe IKimii SPECT Mt cix. @b 7z 8y
JEAWE R V2 Z & T 5 oM RFEINEE T b 2T RE R Bl 2 IRt T & 3 2 L AURIB X
Nz,
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QEL:D)!
RBRAY « 27 N T HARERIER T H 5 ME R DRIBIZED ~ DY flH I DTl
5.

(7ik]
IME SR DRIBIERS &\ O Bz 2B 2 IR T 510 H 7= 0 lllfE 2> o DI /) AR R & 72
% BARBIC I3 BE AN BORBRBAT S BB 2 4T 9 2 & ~ DB 2 K JE R T DO EFIC
B 2458 0kiHZ L 7. BT ICIXIERE CEBICY 220D Fk v - AV vy T o=y
7 FICBT B WHES OBRME OMRAE 2 L 7o SHHE~ BN 35 DA & BN R OF 217 -
7= SEHHRER 7210 C 7n < MRHSAE & 15570 L TR 7= 55 2 blda 3 2 BRIG 2 % 2 72

(iiR]
I8 #i D BT D B 13 O CERAN - IREED 5,1 0 T i) flA T v 3.
Gl

TSR B 23 M/ R S O MBI ICEE 3 2 2 L i X 0 Efio & HEGR S T it e <
RIMEREOETPRE - CHEEWIT L DIERBICORRDEEEZLD. 2R -7 v 2T
~ORY HAIZLTMEE Dt I ERE L 5.
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[(H]
BIHEIRZIC BT 2 AMAIREE THAEECIE, TATER & L CREEIRE SOt S AR o T2 18
EESHEL 5. KR IZIEER D Dual energy CT 7 — &2 TIERK L 72 R AEH iR IC B
\F 2 AR O A RE IC DT, fERIEIR & iR L TR TR G L 72,

(V5]
CT %i&1X SOMATOM Drive (¥ — X v &) %#H\, FEEHHH CT X dual energy CT %
80 kVp/Sn 140 kVp THF L 72. KR 2 HICIEEREM CT, ¥ X WAEE CT-Angiography



RHEATL 72 30 S\ & L7-, FERERE LT 2 > 0EEFERZ RS L7 120 kV 24 HE/%R
(120 kV HifR) &, {AHEEGHEGRIZ 130 keV (130 keV Hifg) %#{EK L, @EFEHE{G & Hic
zio station 2 (ziosoft) TREBIL 7=. 130 keV Hj{%, 120 kV H{R % L Wim R L, FIRHT
1] _E D BRI I B2 9 2 B B I PSR O I 2 B0 L 72, fEIkN oK CT fi% L & WA
L LT, 130 keV [lif§, 120 kV [Hi{R 2 12 1 35\ TREFIRIE B O S IREIRIA Gkl 7
M) L 72 BREES L, 130 keV i, 120 kV i 0 EIRIFEFEREL i< 2 W TR % M
ELCHEL 72, & 72, gl o SlRIATEIN & o Ml oAbz & —BoE %2 ko Tk L 72,

[ 2R]

R 30 FEGNIC 1) 5 EHRIFE R O FE AR X 120 kV #ifRD 10.6 cc iIcxf L, 130keV T
X133 cc &b, varary VIREDRRE p=0.01 THEEICEETH -7z, Emiffo
FRIFREIER & D AR, 120 kV HRD 4.8 cc XL, 130 keV H{RT 2.6 cc &7 b
p=0.00001 THEICKETH - /2. EHHEIRE O—BCEIL, 120kV HR2 66.2%, 130keV
Hi{R725 81.5% TH - 7-.

G
130 keV HRTIFAM T & @ CT fHALP ' — L~ — F = v 72 ROIIHIC X - THIIK
OS8B35 730, SMAREE THSHOMTRTHEIERFERICHMACH 2 L HEZ N 5.

R

BRIHFEE ISR T 2t o 3, Mtk & #IR o CT fEE2 5 il CT W Td &
BREERTRE TS % 28, (AAHEEIRIC X 2 Bk & fiRim o CT A2 o2 L 72§
HE DR EARRETH S e FEZ NS, AIFFETIE, T ORHEZAI L CIRIEZEE IS
T 2RI L O S IRERIRIA OB I DT, (KB AERO R EREEL -2 &
DSHTRIEICAS § 5.
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(H#D)
PRUH T R IHE FATAMNIC 35 T WERIRIE & S IRFIRIF D, 3 X OREAHR & OBIfRME X,
il e L CHEL N5, AR ciE, firiioded 8 e CT Mg (virtual
monochromatic image) CTHEHRIFH O Z R L¢3 2 2HME Lz,

(J71)
PO TR D 72 9 1 (R B FATAMN 2 %\ 72 3% 31 & (Kt 24 4. BT &, PaE



By 6319 %) Zx0ReE L7, CT 372710y —Z CT (SOMATOM Drive, Siemens
Healthineers) % T, &®/E 80 kV/Sn140 kV, HBENFEHEREIC X 0 # 70 mGy THfiRi
IR S N 7ee 120 kV ICHH Y 3 2 R FEIEE RO A I X O fE L 72 (Mixed-120
KV). VMI ZB{EHT Y U = — > 2 v @ syngo.via & F>T 40, 70, 100, 130, 160, 190
keV DT ANVF—TERE L7z, FEERORY 2 — L7 — X IEFHIGHICER T2 X5 1%
BRI RS R X AL, BRI, 35 X OB EE RN BB 1T P 0 B Ol % B%0E U 72 Bt i,
ZEIEHE & U T DI o R #= & CT i 5 contrast-to-noise ratio (CNR) %k
Oz, £, FHFHE L L CTHREINZFERDO R Y 2 — L7 — X 2 R AREIFEERR L,
HHRAE B 5 2 B2 U AR AT 2 44 25 il oD B X 1c o T 3 BRE it L 72,

(FE5) CNR 1275 keV @ VMI 13 &k % <. 100, 130, 160, 190keV 1 # 1LF 41 6.8. 6.8.
6.7. 7.3 TH Y, Mixed-120kV © 3.2 X Y y HEICKE 2> 7= (P<0.001), HEFHETDH
100keV A ED VML Ic B W CEHERICEHEAE 2 -7 (P<0.05),

(i &
100 keV LA Eo VMI CHEERIRIA O CNR 2858GE S, HEFHECH SR a7 Tho7, &
keV & VMI (3R EFIRIF O mI R L % 0 L, 1R UE N 1R 8E - BHSAMT O TS BB ER IC 35\
TEHT® 3%,
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(E ] %R B RE (R (rs-fMRD O FHAE D O & D & LT, K& I8 IR B i i 7 2 L
(fALFF) 28fwv 6T, 0.01~0.1 Hz D&l o BOLD 5K & X 25 A F#M 7%

PRIEE 2 KL TW 3 2 EZ LN TEH Y., Z ORI REEE O IRIE % W C S 8 % 57

fliL k> &3 2iEHTH D, RAIEFEBRIRIELB OGO A %EZRT ALFF X0 i, 2~

JMVOMEERED AT =7 PAGHEICE Y, X0 DEREHLI LB TESL L

F 2 To WEAEH B T O FEME T X, KERBEE O N7 — A= 7 b L OE E (SLOPE) 23 &

DIKEDOEWIRIE A TE 2 A[REME R R LT3, Z® SLOPE & fALFF icO W TR 5
VT AT ONBZENIC Lo TED X5 BT 305 L - iR A2 s+ 5,

[5i5] 29 NofiERiAR A7 v 7 4 7k LT, 3TMRI T GRE-EPI & —7%7 v 2iC X - Tl
TEE N7z 45D rs-tMRI DGR % FHM L 720 2 7 4 ARFREIHHIE O AT & f % o T1 &
B ~DZ iz SPM12 %\, X7 —2 <27 b & fALFF OERF]F — 2 hr i,
MATLAB @ H#l 7' 1 "5 4 C3Hfi L 72, SLOPE & fALFF (%, 0.05~0.1Hz o J& 5 P
THHii L. SLOPE (3, A7 b 7 Lk L CREER/NIREIC X > TR L 72, fHIZZh
DK E IR O % S L 7=,

(R EEBEIEFRE T v T 14 7O ALFF ZFMHBZL L CTH Iz & A EZL b o 7223,



SLOPE 3 finfi ic ik 2 {234 &7z, SLOPE 78 fALFF X ) #ifE8i0E % X
DERCRKBEL T 2 A[REME 2R L CTh 0 . Ml fE > 2R cE e E2 b5,
SLOPE % fALFF iIc bk R TE A DN 7 £ 23K % L. SRITAMEE O ROL % X b fll2
CRE LIER 2 MR T 2 0EHH 5,
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(H/Y] S22 fiRe 20 m R 7o 28R PET 250 0 B35 ¢, UMPRét%Ic 3515 %5 PET
P =y —DERSPRICHEE I NS X 51Kk b, JERIZNEETDH o 7 HRERTHiTi~ D G H]
DSEARE X AL 5 o ARWIZE TIE, R A &2 RIS - a5 o FDG 888 o Bl (VOI)
fEdT 2 il A, R IC IR PR AR SRAT & DB 2 BRET L 72,

(7i%] {2 A 10 flic 3 2 5858 FDG PET #if (Siemens Biograph Vision 5 4 30 47
#% 30 2RINEE) + X O MRI Hif (3D-MPRAGE, 3D-FLAIR) %f##t7 L7, PET Hi{&H
K12 3D-OP-OSEM (PSF &% 9 /72 L) TfT\w, VIR LEEEL X7 (it=4~256),
DARTEL I X 2 f@fl2¢iiEsef % (3D-MPRAGE)., 3D-FLAIR V¥~ v 7 DAK(Z 5-Hl
#AAFICVOl 2~ =a2 T AKE L7z T4 Y — 78 (ION), #iike (DN). #akkiE (RF).
T (IC). FIMAE (MB). % (RN). KT (STN). FMABRIA (LGN). PIRIRRIR
& (MGN), ki (SC)., ¥ X O Rl & U<k, /IMid e S SUVR CHR%
%R L 72, EEAGZDOIRELL L T absolute asymmetry index (JAI|) #FHH L 72,

(% 5] PSF F#K CI34% VIR L& i SUVR 25 EF L. #: 0 3K L% 16 [[]LA Tl PSF
LRI R TR R R L 72, SUVR Pl IZ 2R T 1.0 % BRI Y . 377 b BN
HXVEEMCTH o7, PSF R CORAME VIR LE (256 [F) 1cH1F % SUVR FHfHE
ix. 2.3 (IC), 1.8 (MB). 1.6 (RN/MGN/SC). 1.5 (LGN). 1.4 (RF). 1.3 (DN, STN),
1.2 (ION) TH Y | w@FE DR c KM E SUVR M (1.5) L RRED L IZEET
Bt |AINZAE Y IR LEA S PSE B CREIfECH o 7208, 2 FIIE 10%U T
Th o7,

[sésafn] SLUT5MRAE PET %08 & PSF BB OIS A b 10 X b | BUNMIER; o ARG
DIREL % 7 B, MR REITES 4 ¥ VO IC & ) ZEM7A SRR & 1, HHBOFHET
~DIGFBHIETE 5,
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M2 v S C AR E YR W E R~ 0 R CT %8 1C X 2 sl — EIRfEAF+v (Drive
spiral:DS) O i A8 FH % FEUE L CIEE RFE % G L 72

(7]
CT ZEE 13v-Av2tt 8 SOMATOM Drive, [#/8 #Fffi i Phantom Laboratory L% Catphan
CTP682, st #li Rl 4t %L SPECT 77vbhh,K777bb% F 72 4R5%7 whavid 0.6mm,40 FIJINEE

(routine) ,0.6mm128 FIX£E (fast) ,0.6mm,128 %l ¢ ~EEREKINE D DS & L 72.CTDIvol
i routine,fast (347 70mGy,DS 13 40mGy T®H - 7= BRI T FBP £,DS TIEER M
J& RS © E A L 72 (DS-HIR) MREE 1%, routine,fast,DS,DS-HIR i 354> T,/K777/bAIC X
BiEiG ) A R B, A & B A L 72 SPECT 77VM D BRERES(AHUL0, 52 E % #i),
B XU CTP682 @ 7/7IVv(AHUG0, Ifififi % #i45E) I X 5 ff{R B 3EAf o % 5 2> & ,system
performance(SP)EIS B L 7.5 72,7 —F 7 7 7 + DFEORIEL L T routine % H:UE
&L CESM O ES IR E /ERL U JAE S, IR o CT d% 5Hill L 72.

CLES)
IS D SP 13X routine,fast (Z b~ DS,DS-HIR (34K~ rh B EGR T T U 72 iR
@ SP %, routine,fast 1Tt~ DS (32 IEIH CIKT L 72 2% DS-HIR (3 &8 EEUR TR &
o2 7—F 77 7 b DMl ¢l fast, DS,DS-HIR Z 11 % NEAZE EEH ¢ 12 CT{E23-1.8,1.9,-
4.2 Lig otz FEEMETIX-0.3,0.8,-0.7 & 7o 7=,

(e
SP OF¥fis L O T—F7 727 P OBEREEL AR LY, BMEIARREZE o B I 1%
DS,DS-HIR 7" nhav iz AN[a & 7228, (R B A3 K & W (83 Tl DS-HIR 28 H IR 2 o 5Tl H 1Y
WCIFERHEEX 5.
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(Hw]
B AR EERG LA 3V CESIRE IR 14D 720 5mSv 22 =54, BT
fEREZw & LCHaMEICET 3 IRoRE S X CIMERE L2 B8 5 2 & kv, b
TIIMEER - BR TiE#E VR) b 3 ERio—& T 2020 £, 2021 FE L b ICES
MEN1EDHZD 5mSy 2z Tk, REIoE YT RBEIMCESRNICZZ 2 Lkl
N7 o R WBIkTH 2. BEBEHREAIRERIEICfwEZ 27 o7+ v 2 TickiT 500
EIR - IVR IC BT 2 HiBhEH 0 2 U S il o SE BRI PHIL A & LTIk e iz, 2o
P I 2R BT S M S5 - IVR I3 2B R 2 5 F & L, fEHEEwIE <R
CEMOEBRRAEHNE L2 R 7 « 7 /P27 ~ORYHAZRET 3.
(7]
PEFT - B REGR - BRPR L2750 - FHE5E0 I SRR AR i 2 IR - IVR I35 2 i %
oMM 2l LR 2157, BES > O/ENFRCINE Ay vTrrs=y 7, RV



DiF WHEZE 2272, KT E ARITT AN, 20#F LY I 2L —va vEBI#EL
7o, BRI AR -7 b v TS MR - IVR ICE T 2 fliBhER © 5k L A
HEStAL, flihEH~=a T A2 ER LR L 7. R CIRERMDIERD T, HREFTO
NT—T N, HAFVTAY—FE2MT 2178, FIHEL - R/REF - &N 21785 2Tv, 1€
HEWUE AR Ry 1T, ZNRARPTER O - BRiE, B RN - Hoi o RS %2 1T o
Te. ZR7 7 /v =T ~DOHY MAHIRICH T 5 ERTDOERFREDHEE 2B 72,
€S|

2R R Al 23 A8 &R - IVR O BRICHiBIZER 20 5 2 & CERDMTETIC A 2 [B1%L - RefH
ZATERL, ShIRM PR DR - 58, AREREN - g omEL2fT> 2Tl A
H7= ) DEMDERFEEZ 0.5mSv 25 0.3mSv ICAKK X 83 Z L SAJRETH o 7=, fhlikif
DHHOT, MERE - IVR ICH T 2 6HBEFSMEICED b7,
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[(Biv]
3 Bttt SPECT 2&i& % f\> 7z 99mTe fixifiift SPECT i & 2 [ixifiift SPECT #R{R O
LICBIF 244 ¥ 74 v 1.0) (HAKREAEAMAR) ICHEC 727 7 v b 2R ROV <
VX, EY) 7 RS I X D R T A F T4 v o RHER T L iz, &
BiZ, PR U 72 R R ER R 252 W I 2 2 L 23 A[RE T H 2 DR G 2 1T - 72,

(V5]
¥ k8 3 Bh#RE! SPECT %4 (GCA-9300R) # v T4t o iR 5B TH 5
99mTc HH| 700MBq(full dose) & 24 (half dose) Z485E L 72 =X%JC Hoffman X7 7 v 4
DR EAT o 72 ARG 1X . 1 By 2 73 30 B 0 sdfie AR RIFRINEE & L 7z, [ SPECT
R OREHEAVICBET B A4 F I 4 v 1.0 ICHERLL | full dose 3 X N half dose @ F — & 12X}
L C—F YIRS 20 53 & RN SRAE 15 47, 10 290 5 73icD W T 7 4 L X — ik
5 (FBP) PSR 2 17\, iBl BT B R % e L 7z, HEmR & L <. fulldose DLV —F v
UNEES&E 20 4 7 — & % HEWT R 2 0.73cycles/cm © FBP FER & 1T o 72, F 72, FLECHIR
& L C full dose 3 & U half dose DFEIFEINEESAT 15 47, 10 43, 5 55 D s id BT JEI IR I
0.05cycle/cm & 0.1cycle/cm #E(X L T FBP %2 1T o 720 SHEHRDELEEL L ~ oL & 2200
FIHO L L & PRI R EHE T 3 X OB EE B2 &8 3 i X 2 5 B (120
AHE, 22070 D E, 3B, 4 LB, 5.F5%) O RE T % 1T - 7.

CEES)
full dose O i B BT ERE D 15 53, 10 57, 5 iR < IEEHM 4 LA EC2limlae & k=
7z half dose @ BRI EIECTIZ, 15 2RO 51l 4 LA ECTH 0 . Py3ay g < Fue
i 7z L7z 10 43, 5 27 R CIIReWnicd < 7w &Il S vz,

Gt



3 HERA SPECT &I X % 99mTc Ik SPECT #ifr<lid. FRFHEIUIEE < & @ t) 7n
W RO X 0 ZWTATRE RIS 2 IRIAE T X 3, A F T4 v o & 4RI C Al
BERONZGERDVFELILETH B,
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[Purpose]

In the surgical planning of suboccipital retrosigmoid craniotomy, it is important for
neurosurgeons to recognize tortuosity of the transverse and sigmoid sinuses and their
relationship to superficial landmarks including asterion. This study aimed to improve the
depiction of those venous sinuses in preoperative non-contrast (NC) virtual monochromatic
images (VMIs).

[Methods]

Thirty-one patients (24 women and 7 men; mean age, 63 * 19 years) who underwent NCCT
retrosigmoid craniotomy were included. The NCCT was scanned using dual-source CT
(SOMATOM Drive, Siemens Healthineers, Forchheim, Germany). The NC-DECT images
were acquired at a kV-pair of 80 kV and 140 kV with tin-filtration at about 70 mGy using
automatic exposure control. Mixed-120 kV images were synthesized by compositing both kV
images. The native VMIs were generated at 40, 70, 100, 130, 160, and 190 keV using a CT
vendor's workstation. In the reconstructed sagittal section of each image, a circular region of
interest (ROI) was set in the transverse sinus and cerebral cortex as a reference. In the
reconstructed sagittal section of each image, a circular region of interest (ROI) was set in the
transverse sinus and cerebral cortex as a reference. Standard deviation (SD) and attenuation
value (HU) were measured in each ROI to obtain the difference in HU values between the
transverse sinus and cerebral cortex( A HU) and contrast-to-noise ratio (CNR).

[Results]

The median AHU for each VMI was increased with higher keV, and each A HU for 100, 130,
160, and 190 keV was significantly higher than that for Mixed-120 kV (9.6, 10.3, 10.5, and
11.0 HU for 100, 130, 160, and 190 keV respectively, and 8.8 HU for Mixed-120 kV, P<0.001
for each). The CNR for each VMI was increased with higher keV, and each AHU for 100,
130, 160, and 190 keV was significantly higher than that for Mixed-120 kV (6.8, 6.8, 6.7, and
7.3 HU for 100, 130, 160, and 190 keV respectively, and 3.2 HU for Mixed-120 kV, P<0.001
for each).

[Conclusion]

AHU and CNR of transverse sinus was improved at VMI above 100 keV. The results suggest

that high keV VMI improves visualization of the transverse sinus and is useful in surgical



planning for suboccipital retrosigmoid craniotomy.
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(H] ARG T BHETM o Schmif & U<, BiEHHE CT & MR myelography (MRM)
ZAlA L7z 3D EBREZFEML T2, REETO Hiid, BEHEHRH dual-energy CT (DECT)
D H D LYK L 7270 3D MR (non-contrast DECT myelography ; NC-DECTM) @ % j#
PRS2~ 2 OlERHEZ1T) 2L TH B,

(T73E 15 1 BAAERT o REAMEAE = YT BRART AT 1< JEHE B4 DECT (SOMATOM Drive, Siemens
#t) & MRM 237 & 417z 50 Bl (B3P 26 . bk 24 Bl P67 %) <TH 5, il 25
B¢ lEZBIGE R A (ADMIRE) ©EE & ([F 3, 4. 5). % 25 fil<ld kil
B X BRER (Mono+) @ keV fHDEWIC X 5, HEE (DC) & #Ea#HE (LF) H 5 \»
EHERIAR (IVD) @ contrast-to-noise ratio (CNR=|HUDC—HULF or IVD|/SDLF or IVD)
& LU - WRET L 720 RIS EE PRSI CE L 72 NC-DECTM & MRM 22T, i
I X BT R DX E T o 72

(# %] DC-LF [#l$ £ t* DC-IVD filoo CNR HfiEiix, 3 d ADMIRE=5 2 HEICH
fili©(P<0.01), 40/70/100/130/160/190 keV @4 Mono+ & b & 120 kVp #H%H D 100
kV/Sn140 kV mixed image T b mfli TH > 72, ADMIRE=5 ® mixed image 2> H{ERK L 72
NC-DECTM & MRM offiHpr R & oxftbcid, NC-DECTM & MRM X[F%ZH 5 I
NC-CTM ® 774 MRM X b i C 7 iEffilid 25 i 17 6] (68%) T» o 7=,

(fam] MEAERAE DECT 1ci#Y) 2 RS 2@ ic 972 2 kit X v, 1 [1o DECT #i
FD B> O g B O R BAREE T I SRR 2 fEK T & 2 nlREME 2 R R & L7z,
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[Hi) # v ~F 4 7EERORBEIZIC T MRI 273 % & B & BUNHIER I3
TN EFHESIEAR T 2. YT FR & UL o 80 % 23 2 5EHIc L 11C-
methionine PET (MET-PET) %iR&EA[HETH 2 23 H 7z & DOl D %\, arterial spin
labeling (ASL) (3 #H EH2 D 7% BB MG % FHli vl fE & S T 0 HAMICET 2 Hid
BHRLNG. AWFFETIZ ASL & MET-PET & %2l L CH v ~=F 4 7iREEOENIC 3
ZERMECOCTHRE L. 5] A v~ 4 7RBe2 £ L 721, asgdicige
TETHREESE D #ER| D 7= MET-PET % fE17T L 7= 5 5 (BfifxhE 4 4] 7 75 & i i 1
Bl 2 528) xR E L7, MET-PET 354 20 70 X W #xfR %47 > 7-. ASL i3 3T-MRI %
v PLD=2200ms IC CTHAR L 7z, JHZSHER & AHEE & ARSI ROT % & %, MET-PET
& ASL ZNZNTHREE,/IEHK ROI O FED % HH UGt 217 - 72, [53]
MET-PET i X 2 22WiCIIFF 3 WA (&Rl . GRS 6 i (BERNE 4, inf%



PEMGIESS 2) TH o 7=, MG HREITURFIESE IC H~ ASL OJRZSHS/ IEH 8 o Hovs @ i)
CH o7 (EEFEF 1.14+0.13, BEHRESE 0.76 £0.24). JREGAEES & 7t BIREHS/
EHEFH O >1 OfEf % Gtk L E&RT 5 LK 67%, FFRE 83% Th o 7. [#im] D&l
TlddH %23 ASL i X 2 il ~ofH At sl < .
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(H/] FEYE % e, WIREEE A CT Eifg2 5 < b FHM#ED > » v MKFETEK
SHIEDFGIEZ THITZ 2200 & 9 2>, BETd 5,

[U55) B2 BRI (oot 3~ B F8H 2 U v & v ZiiiE TR I1C, ¥ v v MERFEFEKEREE % FSE
L7239 fl&, FIEL o7z 40 AR & Lz, (U oI, fEHIAAAIERHEAL 2 o Al AT
A CT MifguEfe 16 H/Flicx L, BfRAG KERIC X 2 7 — 2Rk % 1T\, & 2582 1%
Dl T — 2 #{ERK L 72, KIC, convolutional neural network (CNN) & long-short term
memory (LSTM) Z#loGbdi=4y F 7 =27l T — 2% AL CHEEI T, 2L
T leave-one-case-out cross-validation {51 & 9, F#EHFHA CNN+LSTM €7 vick 5<%
PN MR D & v MMKAFHKSEREFSAE ¥ Ml O RGFE R %2 17 > 72,

[f558] CNN+LSTM &7 v & fl v 72 9] RIBEE M CT ic X 2, < bETHIMES » >~ b
IRAF R KBEEFRAE I DK, FREE, E2RIEZnZ . 84.6%. 80.0%. 82.3%TH -
7zo ROC fi#fTIc 51 2 ik Tk (AUC) 13 0.857 TH - 7z,

(am] AT — 21 X 298 L REMGEED#E R, CNN+LSTM E7 v EZHW5 Z &ic X
D PIEEEE M CT 256 b ETFTHMED > v v MEIFU/KIEED FIE L FHlT & 2]
REPEDSRZ S Tz,
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[H 1] BEHEIEE R dual-energy CT (DECT) ¢ HEEEAAA=2—F VA y P T =T D—
2T®H % 3D U-Net & Hlv CHBEMERIGR Z ER L. £ OPERERHili 21T 5.

(773 F G & HOME RS o BEMEME 5 VIBR AT AT 1< BEMEIE &% DECT (SOMATOM Drive,
Siemens ) #HE 21772 25 f (B 12 Fl, M 13 61, FH65m) THh5, o7
BRI ER RS (ADMIRE=5) ] mixed 100 kVp/Sn140 kVp #4525, 1 flic>
= TR RAMERE] & IEFHER O 2 . &FF50 D 3D 7 — 2 ZHEfH L, 2D 5 b 40 T 5-
fold cross validation %, %% Y @ 10{H<7 A + %17 o7z, BH{RDELKIRIC X 5 7 — X YLK
& 3D U-Net iIC X 2 ¥E 2T o721k, FEWE A 3D U-Net 7 V2> b HENVER X 5 HEAHE
HHEPE R D KGRI 2 1T - 72,

(55R] %8 4 3D U-Net €7 v & 0 B S h 2 EHEIEERE DECT O BRI 12, #
Rl {R & Lol U CE WS % 7R L7z (Dice $£%(=0.917, Jaccard {%4(=0.846),

[#55m]) FEids DECT & 3D U-Net Z 2 Z L X b Sk O IEHEBBEVEHIR % 5 {8



2> OARARER 70 FIE CIERK T ¥ 2 AIREME SRR S 7z,
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Objective In quantitative positron emission tomography (PET) of the brain, partial volume
effect due mainly to the finite spatial resolution of the PET scanner (> 3 mm full width at half
maximum [FWHM]) is a primary source of error in the measurement of tracer uptake,
especially in small structures such as the cerebral cortex (typically < 3 mm thickness). The
aim of this study was to evaluate the partial volume correction (PVC) performance of point
spread function-incorporated reconstruction (PSF reconstruction) in combination with the
latest digital PET scanner. This evaluation was performed through direct comparisons with
magnetic resonance imaging (MR)-based PVC (used as a reference method) in a human brain
study.

Methods Ten healthy subjects underwent brain 18F-FDG PET (30-min acquisition) on a
digital PET/CT system (Siemens Biograph Vision, 3.5-mm FWHM scanner resolution at the
center of the field of view) and anatomical T1-weighted MR imaging for MR-based PVC. PSF
reconstruction was applied with a wide range of iterations (4 to 256; 5 subsets). FDG uptake
in the cerebral cortex was evaluated using the standardized uptake value ratio (SUVR) and
compared between PSF reconstruction and MR-based PVC.

Results Cortical structures were visualized by PSF reconstruction with several tens of
iterations and were anatomically well matched with the MR-derived cortical segments. Higher
numbers of iterations resulted in higher cortical SUVRs, which approached those of MR-
based PVC (1.76), although even with the maximum number of iterations they were still
smaller by 16% (1.47), corresponding to approximately 1.5-mm FWHM of the effective
spatial resolution.

Conclusion With the latest digital PET scanner, PSF reconstruction can be used as a PVC
technique in brain PET, albeit with suboptimal resolution recovery. A relative advantage of
PSF reconstruction is that it can be applied not only to cerebral cortical regions, but also to
various small structures such as small brain nuclei that are hardly visualized on anatomical

T1-weighted imaging, and thus hardly recovered by MR-based PVC.

M-2

Background: Partial volume correction with anatomical magnetic resonance (MR) images



(MR-PVC) is useful for accurately quantifying tracer uptake on brain positron emission
tomography (PET) images. However, MR segmentation processes for MR-PVC are time-
consuming and prevent the widespread clinical use of MR-PVC. Here, we aimed to develop a
deep learning model to directly predict PV-corrected maps from PET and MR images,
ultimately improving the MR-PVC throughput.

Methods: We used MR T1-weighted and [11C]PiB PET images as input data from 192
participants from the Alzheimer’s Disease Neuroimaging Initiative database. We calculated
PV-corrected maps as the training target using the region-based voxelwise PVC method.
Two-dimensional U-Net model was trained and validated by sixfold cross-validation with the
dataset from the 156 participants, and then tested using MR T1-weighted and [11C]PiB PET
images from 36 participants acquired at sites other than the training dataset. We calculated
the structural similarity index (SSIM) of the PV-corrected maps and intraclass correlation
(ICC) of the PV-corrected standardized uptake value between the region-based voxel-wise
(RBV) PVC and deepPVC as indicators for validation and testing.

Results: A high SSIM (0.884 * 0.021) and ICC (0.921 * 0.042) were observed in the
validation and test data (SSIM, 0.876 *+ 0.028; ICC, 0.894 *+ 0.051). The computation time
required to predict a PV-corrected map for a participant (48 s without a graphics processing
unit) was much shorter than that for the RBV PVC and MR segmentation processes.
Conclusion: These results suggest that the deepPVC model directly predicts Pvcorrected
maps from MR and PET images and improves the throughput of MR-PVC by skipping the

MR segmentation processes.

M-3

Artificial intelligence (AI) has been applied to various medical imaging tasks, such as
computer-aided diagnosis. Specifically, deep learning techniques such as convolutional neural
network (CNN) and generative adversarial network (GAN) have been extensively used for
medical image generation. Image generation with deep learning has been investigated in
studies using positron emission tomography (PET). This article reviews studies that applied
deep learning techniques for image generation on PET. We categorized the studies for PET
image generation with deep learning into three themes as follows: (1) recovering full PET
data from noisy data by denoising with deep learning, (2) PET image reconstruction and
attenuation correction with deep learning and (3) PET image translation and synthesis with
deep learning. We introduce recent studies based on these three categories. Finally, we
mention the limitations of applying deep learning techniques to PET image generation and

future prospects for PET image generation.
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Background: Partial volume correction with anatomical magnetic resonance (MR) images
(MR-PVC) is useful for accurately quantifying tracer uptake on brain positron emission
tomography (PET) images. However, MR segmentation processes for MR-PVC are time-
consuming and prevent the widespread clinical use of MR-PVC. Here, we aimed to develop a
deep learning model to directly predict PV-corrected maps from PET and MR images,
ultimately improving the MR-PVC throughput.

Methods: We used MR T1-weighted and [11C]PiB PET images as input data from 192
participants from the Alzheimer's Disease Neuroimaging Initiative database. We calculated
PV-corrected maps as the training target using the region-based voxel-wise PVC method.
Two-dimensional U-Net model was trained and validated by sixfold cross-validation with the
dataset from the 156 participants, and then tested using MR T1-weighted and [11C]PiB PET
images from 36 participants acquired at sites other than the training dataset. We calculated
the structural similarity index (SSIM) of the PV-corrected maps and intraclass correlation
(ICC) of the PV-corrected standardized uptake value between the region-based voxel-wise
(RBV) PVC and deepPVC as indicators for validation and testing.

Results: A high SSIM (0.884 % 0.021) and ICC (0.921 * 0.042) were observed in the
validation and test data (SSIM, 0.876 * 0.028; ICC, 0.894 *+ 0.051). The computation time
required to predict a PV-corrected map for a participant (48 s without a graphics processing

unit) was much shorter than that for the RBV PVC and MR segmentation processes.

Conclusion: These results suggest that the deepPVC model directly predicts PV-corrected
maps from MR and PET images and improves the throughput of MR-PVC by skipping the

MR segmentation processes.
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