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] HRIBEARTRTEHETE NasTEEs
22 |Em SAHEIDZH - BECRIDEREERS | AHKE IRFPAEDRE TR HaRE 20224128178 |WebBife
Stroke Imaging Seminar
ERHEE SR - ST /ST PADBDE (i) EEDEREHRRITART 4 FE<
- BIReE ) AEZA 20224284 WebBafe
L-23 (e B KRR 2SR NHES 0222848 ephfE
SALSA>TERD THE 11th TOYAMA CLINICAL IMAGE ~
24 |BR CTICLBAISZBEAD TSR N AR SEMINAR 202343745 Em
CTTRE ULV NEDZET S 2 DO DIRE
L5 |Em . 7 = oz 5 SN T MERIRE S — 202343848 WebB8fe

530}
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*P-2

[(Him]
KEEFED CT-Angiography (CTA) 1Z&EERRB M EF 270G S5, RFFEIMEKEEE CTA I X 2 3EHIIE ofiticowvwc, BEEFEZZE L 208
TR A O R Y L 2 HE L7z,

(7]
I — FEMoMmE#hE (&1, 1.5 3mm, CT{E 280HU) AE A NFEE 7 7 v~ b & GRERE) #Hv7z, CT %i&(Z SOMATOM Drive (¥ — A V& ~Jb
27 7)) A, EEEE 80, 100, 120kV T7 7 v P AERERF L7-, MEIIFEEEL . CTDI vol 28 40mGy ICFKE L 72, KA 7 4 )L 0.75mm, FOV
12 120mm, R
I Filtered back projection (FBP) & Advanced Modeled Iterative Reconstruction (ADMIRE) % 7z,
I R H S O 81212 12, contrast to noise ratio (CNR) | 3 X O CNR ICHEE Z I L 724842 D Figure-of-merit (FOM) % H\»7z, CNR (3 &IMEREY 4 XDEL
TN CT . 3 X ORI FAHAR O B ORI 11 CT i & R ERAEZ v, EEEC LicH L7z, FOM 12, MK O MR % circular edge 5T R L
7z task transfer function (TTF) %{#%¥(& L7z CNR & CTDIvol Z F{\» T, FIMERICE W TEHEELEC L IcXKKXTcHI L 72z, FOM= (CNRXTTF(u)) 2/CTDIvol,
TTF (u) F & IMERE DRI T 3 TTF e L7, TTF o5z, CT measure (HA CT Hifli#4) M7z,
AT 5 X EEE LK IERO CNR, FOM % i L, EEFIC X 2 METZRER H 02t % FHili L 7=,

(RG] B RICE T, CNRIMEHEEIZ & 13%~43% EF L 7=, M 3mm, 1.5mm, 1lmm i35 F % 120kV & i L 72 80kV @ FOM I3, FBP Tl 95%.
58%. 11%_-H L 7-, ADMIRE TiZ FOM (% 100%. 67%. 24% 5L 7=,

(s s
ADMIRE % f\»% Z & T FOM iZif | L 7228 ME R Z & oIl ERRER T OMEMIZZN L 2 d o7z, (KEELE CTA TlR/NE WIMERIZ SR LD XY v M
YhwnweEZ B,

P-3
[(Ev]
25 o PR O RGRRIE T 2358 W JE ]~ 0 A ER CT 25181 X % &l — HIREA*vv (Drive spiral:DS) O EF A % AH7E U C B R % Wk L 7-.
[71%]
CT %&1E 13v- vt 8 SOMATOM Drive, & #¥Affi i3 Phantom Laboratory #1:8! Catphan CTP682, 5t £l ¢t #! SPECT 777, /K777 0% F s 72 37" nbavid 0.6mm,40
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HINEE D routine,0.6mm128 FUNEE D fast,0.6mm,128 #l| ¢ EEKFEKFINE D DS & L 72.CTDIvol % routine,fast 134 70mGy,DS & 40mGy TH - 7-. MR EFEK T
FBP i,DS T3 ZEJGI UG B AL 58 L 72 (DS-HIR) MREEIL, routine,fast, DS, DS-HIR 1235\ T K77/ AT X B IR /7 4 XFFHEFEHM, &4 % 3 A L 72 SPECT
77/ LD BRI (AHUL0, 4528 % 15i#5¢), 35 X O CTP682 077V AHUG60, IMLfE % 5 1< X 2 iR 51l O 45 5 2> & ,system performance (SP)BE# % B HI L 7.

CLES|
I SEEEEED SP 1% routine,fast It~ DS,DS-HIR (3K~ JEREIH T T L 72 Il fdEEHEE o SP 1%, routine,fast Itk DS (32 E#EUH KT L 72 2% DS-HIR 35
JEEEUR CREE L 72 o 7.

€

fid 527 21l 5 1 < 12 DS,DS-HIR 7" ubav 3 A6 % 7225 (KB 25Kk % W H ¢ 13 DS-HIR 28 HIMMERZ 0 i H i3 R e £ %2 5.

P-4

(ELiD)!
JEA s I X Y Effio AHBERO 20D 2 R - 7 M/ Y 2 T HAHEEI N TV B R~ D X 27 - > 7 N/ 2 T AABEARER & LTHE T L MmE
&5 IVR OB~ DY) AR IO TIREZ T 5.

(7]
MR - IVR ORiBIZERS & v 5 #i7z e EB R FG 3 510 72 Y i 2> & O 1 BRI R & 7 5 BRI X BRI U E AT S WiB B %2 17 5 © & ~ 0B % ok
0,7 N ARG R COREBICT 2 I8 E0KE% L 72 B HERET CEBICE 2 00Fk v - Ay v T 7 =y 75T 2 HES ORfE DK
FEHZ U7z B~ ES O i & EBNE DA Z AT o 72 JBERHRE 7200 7 S MR & 000 U O e 365 2 Bl 5 2 BREE 2 B 2 7.

[fE 5 )
MAEES - IVR OffiBIZER O S ICHJ CER - ifE 0771 0 TICH Y fHA TW» 5.
U

TR B Bl 28 A W S OB e+ 5 2 LT X 0 ERi o B2 Tl 7z { M A MmE &R - IVR 0T EBEE - EEFHWIE DRIRIco%mr3 3 L E 2 5.
RAY T N2 T ~ORY A IZLIIEE O I3 EE L 7 5.

P-5
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UMM RJEMT (microvascular decompression; MVD) DR HR IC 13 BRI O FEREE SRS L ECTH 5, AT IZEIRIFER H A _E 12T dual energy CT 12 X 1
THE @R CRET L 72,
[7i%]
MVD fiE I B HAE CT % a7 L 120kVp #HY4 OREREHR 2 FRR L 72 12 fEF 23R & Lz, CT & T 2 HERIEH A SOMATOM Drive (v — 2 v R) &, %
HEXE 1E 80 kVp/Sn 140 kVp TH o 72, 40, 70, 100, 130, 160, 190 keV D AH 5 (i & Falm 2 IC/ER L, WEERIRIEER & BEERNN BCE 12 30E L 7= PR O i IC
contrast-to-noise ratio (CNR) D\ CTHERMIER & Lz L 7=,
IC CNR CTEEL & L7z RAH R A ER ONEE 2 WAL L 72, BAKRONER CT ZifT L7z 22 fER 2 0 5R & L, I ICEOE L 7= BB Lo oK CT % L %
b‘{ &L, (RAEHE AR ORERENR D b IR Z it L7z, S iz~ 27 7 — 2 2 5l & BRIE LA ok fE & LCaaL, mHERBE %L 7.
CLES|
CNR H {13 120kVp @ 2.9 icxf L, 130keV LA LETHI 5.0 LR DV EEICEETH o7z, EIRIAARE X 120 kVp @ 10.19 cc icxf L, 130 keV (% 12.52 cc & 72 b &
5 CT IClh -7z,
(8
130keV {5 A8 5 A {5 < X ERIRIA o il RS BE A3 1) | L. MVD filfRTEHRERR IcEH<H %,

P-6

(Bry] BUNEREM (microvascular decompression; MVD) O A4l 58 FHASE CI1%, #EFRIA S S REFAIRIFAHE 2 FBES 2 720 fiTAifE#R & L CElikiF o i
TERMECTH 5, AWFFEIL dual energy CT I X 2 {RAHF AR Z HC, IEE oAtz m bxe 22 e 2 HWE L7,

[77i%] x40 MVD fiffiiic SEER §iAt CT Wds & fif7 L 7z 31 fEf] (B8 %4, ik 23 &4, FhfEe L7z, CT 2i&lX SOMATOM Drive (v —X v R) %
Fiv>, dual energy CT (% 80 kV/Sn 140kV T L 7z, (RAHELE CT Wi{RiZ, o 0EFEBELME{RE 7 —2 A7 —3 a v (sungo.via, ¥ — X VY &) TR L, 40, 70,
100, 130, 160, 190 keV Dt v b Z{EK L 72, T2, ZODOEBLEHIRDOEAEIC X 25 120 kV MHUHIR S VERL L 72, EARIAREH OMGEIX. 2 BImERERKIC X 2 RIRWT
ICEB VT, BEFR RIS & BRI R B IS 30E L 7 FUEBODREIN © CT 722 BHI L., & keV HifE X O 120 kV HHHEIREIC B W CTHB L 72, 72, CT & DER

CHEAT L 2 RIEED~~ + 7V v ML CT EHEOBEFR DA~ 7, AT UGHRIZ A SO ERF R TH - 7,

(f55R]) CT A DA fEId & keV 12 & B L. 120kV HEHHERD 7.6 HU & <t 100, 130, 160, 190keV THEICHEETH -7 (8.7HU, 9.0HU, 9.1HU,
9.2HU, P<0.001), 2?4540 CT i ~~ 127V v MEOHBIX, 120 kV HYEERD 0.74 X Y b EWMHBITH 572 (R=0.91. 0.92, 0.93, 0.92)
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[#EE) IRAEHE CT E{Ric s T, 100keV L oz A F—Eclffkliz v F o2 rimbEL, ~~F 2V v MEL OHEREE2 S CTHOKEE M L 72
L#¥ %%, MVDfiiRTIc 5T, D dual energy CT IZATRTEHR DR I G CH 2 ATREMEAVRE X 7z,

P-8

i H] 222 - v 7 b v =27t MERE - IVRICH T 2 MBI 052 R BUH AR B AT O EBHIIHILR & LCIb iz, Yhecid, MmE#HRY - IVR
DR, EERliD OB D EEE D H IR TR Ll B 2 H - TE 72208, o Fifr e ot dn CEENICHBEEF TR T WEIRTH o7, ZDAIC
IR BT S BN G 2 H S e L, EROHIE AR & BB Z Qe L7ex 22 « o7+ /v =2T~ORY Az @& s 5.

(V53£] SRl - BRERE - WK To280 S SRR B A 23 A 5 - TVR IS 31 2 MR 24T 5 MR 2 i LB 2 1572, B2 o @AM TR WINE, v v 77
=y 7, FHYGOHRE - THEF 2T 7. BKLEH L IZARITT S ZOHEBEL Y Iab—va vz A—A LT o7k, FHEICEARY -2 7/ V=
TAHE S MMEHRE - IVR IS8T 2 /iR O L EVE L MR 23l L, flEE~ =27 V2B LRI L 72, R <R, EMOfERo T, HRFTOhT—T 1,
AFTAY—F2REHT 2178, FEPCAT =T, WA FTAY=F2FHEL - R/ - BT 27 RHOIREZZY, REOHPIE KO0, XY R %E
AR D] - BRIE, APERER - g O REEE 2 1T o 7z

(fEH] o 1o, MERRE - IVRICH T 2 #iBIZEGH S ICED b 7z,

(E5] BRI Rl 23 ERT O S BiH 2 B 3 2 &l 2 Hvs, FRETO—Bhic7 2 2 & THREDHIRICEN 2 LE 2 5. HBEHFR AT U I B 2 &
FARIERZ iG> L ISCHARPIREIC S0 5 2 & T i <, BEBRIT DIRICO%03 5 £ E X 2. SRR, e Ed - a2/ - a vzt VEFE
170 ERE - B2 RS L 2.

P-9
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.

P-11
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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
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asymmetry analyses using PET images in clinical/research applications.

P-12
(Hr] MoARBNRE PET B0 2RERKTH 5, AW TR, MR B~ — ke PSF K ZfHladbeznA 7 ) v F PVCikzfREL, M PET ik
J 2 HERA%EREEST %,

[/7£] Biograph Vision 2 X 2 FDG ¥— % (f## A, n=10) i< L. 1) MREG~—2E GERE) 5L02) ~4 70 v Fik (80 RELEE o b
PSF FHE KGRI L MR EI{R~— 2 PVC Z@H]) i< X% PVC 217> 7z, AMEH SUVR O HEL, & X OHUNER O Rl 217 - 72,

(5] A4 7V v PRI W CHEHASFRE N7 A — 2 2532 2 L T, MR B —RiE L REFEDOKMEE SUVREXASE Oz (MFEe i 1.73+£0.11 5 #
BREFEME), A4 7Y v FiETlE, MR EHN—ZFETITR S WK IS BT 2 UNERB S Ic B I -,

(itiai] 5of i o fifeE PET 2EE I 5T BUMESE OUMBE . Mhetk) O BREHITICIE PVC BRABETH 5, ~A4 70 v Fikid, {ERD MR Hi{R~—2 PVC
& & [FISE O R B HBRMRHEIE 2 5 2 20, (kB A T lkErsF OMUNER b FHlinTRE AR TETH 5.

P-13

[B] & fRas - E i 254 % PET (SiPM-PET)IC X 2 i - IM#ifs o FDG-PET it iic oW, 3D-FLAIR # & MIciaf L 7z, Hric. PSF HEKIcH1F 2
0 9K L (iteration ; itr) ICEH L 72,

[75i%] xR I35EEE D FDG-PET (Biograph Vision, Siemens 1) & MRI % fiti{T L 7= ff# A 10 BB 5 #l, &5 Fl, F#56.0E5.0 %) TH %, Itr=4, 16, 64,
256 ® OSEM+TOF+PSF Fi#k » % PET #if§3 X 08 3D-FLAIR (<4} L T, DARTEL I X 2 fi## 22 HE(Y & B BR % 4T 5 72, 3D-FLAIR T T A4V — 7%
(ION). #:Ri%(DN). #8kkf&(RF), T REJIC). FLFEMAKMB). #H%RN). UK P (STN). SMUBRA(LGN). NEKAEMGN), EE(SCO)ICHYS 3 2570 FDG
FEROfiHIc OV T, 3 BB, L-CA K. ABAK) ORI % 1T 5 72,

[#%] FDG-PET fitfLiZ. itr=4 Tix DN @ B, itr=16 Tl ION - DN - IC - RN - STN - SC THAlE, itr=64, 256 T3 Ll 2T oS CHIE L & - 72,

UkGam) O RREHIIE 23 Al AE 7 SIPM-PET 1< 513 2 g « IMERL 65 O % ~D FDG B8 13, BIOEMRIEZ o ity e3 2 Lic X D 2 H & 72 5,
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P-14

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.

P-15

(Hi]
HIGFHEICH 287~ 3D 77 b 77 b 2) . Bmm T 27 Y AT L — 2% fE e LESERENE 2 A L CIRANBUNEED R 2 39 %, SiPM
& PET/CT & O w50 ffAe PET B TlX. M7 7 v b 2 0dkEHE Y OFHli 23 lREDE 2> Tld e\ ARWIFETIE, miorfifae PET B2z MR ICL M7 7 v F &%
w7z B0HEIR (ROD) RFTIC X Y X T 4 ZMKTFEHE ORI % 1T - 72,

(7]
7 7~ & 2ic 18F-FDG % 20MBq £ A L T 30 73R 1T - 72, HIRFHEKSE % Time of Flight ffil & OSEM % U* Slice J& 1.65m & L T, Point spread
function (PSE)#fiiEOG#E LMV IRLE (Itr) 22L& 27, PSF A Itr50 O % v CHIMELIEIC X Y K E M ROL #{FR L. Z 7 4 2% 0 ROI Ffti%x
HH L, FHEEZ, > — A v 248 PET/CT  Biograph Vision, ROI fi##ix, OsiriX,

CEES
ROI ‘FH#ftiid, PSF HEEOMERICE VTR T 4 AEICSHHNICEB L7z,  Tub B Eo PSFE{RTIE. K9 %D R T 4 A7 L 7> 7, PSF LR TIE, Itr
CX 53 1 %RiMOEHTH > 7z,

(e s
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SiPM 624 E D PET B{R T, ROIICHET 22— A Ao v FOEnd 0, PSF CX VEEEICR S, S0fEE PET BEIRICEL 727 7 ¥ b 48 X Gl & D
BBV ETH B,

P-16
[(Hi] &HHro SiPM-PET/CT %Ei&E C I MIERE 5 X O TOF g m Fic X v BB IZRRICH E L7223, SEREGNCE T 2 HNI 2 BT 38T S ke, 5
2 2 & ORI R IC X 0 8 x4 8 FDG-PET B A IS T 2 2 L MR S 5. YOS T Iics T 2 (R E & B8 ORAR 2 5 L, SAHEIRI 2 B
A D LB IC O W CTRE 24T - 7=,

[75ik) x5 1%, Biograph Vision (SIEMENS) i X b 25 FDG-PET W% 1T - 7z#fe 100 #kB#E (RE : 36.6-131.8kg, IEH RIFIE/GIOA). HKhE :
3.5+0.3MBq/kg, UL : #@iEEEHE—F (1.1mm/s), MWK : OSEM (iteration : 3, subset : 5, TOF+PSF, post-filter 2 L ). HE'E{EEE LT, #F
SNR (fREER) & X BN H0%CY (BEER) ZFHMEE & U, RE & OB % T L 72,

[#55R) BT SNR IZfAHE Icn LA oMBIZ R L (r= —0.52), K& 60kg Kili, 60-80kg, 80kg LA LTiExhnZFh 13.72+£1.52, 12.89+1.40, 11.05+1.33 TH - 7=.
& H 80kg LA |- Cix 18% DEMIHF SNR<10 T o 7= (80kg A Tld 0%). — 77 FINFIH.L%CV i3fAE & ofEIZ R o g, FREOMEEZRL 72 (6.5011.01).
[#58] BSAREOREFICH L TR O ARIGIFFIIERE T2 2 L C, X W8 R%2H FDG BG5S 5N 5 AR H 5.

P-17

[B] FEARRHERETR PET/CT 2508 O R - /M fFRe I3 fEREEE & L~ KR ICH L Cwv 2 23, #-BRE 1o L ERBRICR 58 2 KR L CTHGEZ A 2 o lZ W cd
%, KA, BEREOIET — 2 DA Ry M RG] C TR KR 5 BHlR O SUV 2§l L. %5 8K O ATHetE % 5T L 72,

[/53:] Ui 5 5 3.5 MBg/kg T4 [18FIFDG PET it % {7 - 72 9Ba# 21 L1cowC, VR FE— FIUEL=F—2 D4 ~v % SIEMENS 4 7 k¥
=7 e7ReconTool iZ XY 100% 25 6.25%F TD 5 Exfi1c 2 b X ¢, Post Filter # L (woPF), Gaussian Filter FWHM 3 mm (GF3) @ 28 b CHiig% B L 72,
i LR — P CIE A N EEERE (n = 54) o0 T, FFHEERELICEIT 5 100% T — £ H{R & AR EKR S EHE{RD SUVmax @ 2 5 %difference % Ko 7z,
PET/CT #%&., Hi{§fiFdT 13 SIEMENS £t @ Biograph Vision, Syngo.via % f\>7z,

[#55R] 50% 7 — % Hif& (woPF - GF3) T35 % %difference (I Z 1124 2.7 = 8.8 %, 1.2 + 6.1 %, 25% 7 — X [Hi{R(woPF - GF3) TixZh % 9.8 + 13.5%, 4.6 +
9.4%T®H o7z, GF3 Tl woPF & [t T%difference & Z DXL O FII/NE o7z,

ibam] 8RB 83 HEH PET/CT 248 T3R5 B @ 25% T3 SUVmax DI 10%RETH Y . HoiiREH e Ex o5,
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P-18

[(Ev]
IR o i 1k R 70 BR3 1ooof 3- 2 KGR C o I i SPECT M EHIC g <, 3 BHEA SPECT 25i& % V> 72 Phantom FEERIC X 0 FRFREIINER 1< 35 1) 2 MGG
{727,

(7]
fEFZEE 12 v 7 43 3 MeHERTY SPECT %5 (GCA-9300R) TH %, 99m Tc | 700MBq % #HiE L 72 Hoffman Phantom 1< Xf L 5 RFEJIUNEE 1T - 7z, 5 IR§fHE.,
2047, 1597, 10 79, 5 0 DFINET — X 1B\ T FBP IC X 2 B 21T o 72, 5 RFEIEEMR 2 HHEL L7 20 57, 1547, 10 77, 5 0 OB UEERICE T %
normalized mean square error(NMSE) i % S H U | ol 7o W7 & 8 2 (cutoff) (cycles/cm) % R 7E L 72, ZUNEEEIER O K HE A 2455 (GM) & BB 2455 (WM) © ROIT
¥ fE . 5 B RN R R o KA B M Y ER 2 (GM5h) & EH B A 25 9 (WMbSh) @ ROL P {E %2 ko . DL @ FFHE X X D %contrast % H L
7z %contrast(%)=(GM/WM)/(GM5h/WMS5h ) X 100,

CEES
NMSE £ & % &b cutoff fif 1% 20 43, 15 430 INEEEIR T 0.60 cycles/cm, 10 43 UEEEIR T 0.55 cycles/cm, 5 73UV MR T 0.50 cycles/cm TH - 7z, i cutoff fi
2B B KR D %contrast X, 20 43T 102.4%., 154 T 103.0%. 10 43T 103.1%. 54T 101.6% &, Wi dh 100%ICITENEZ R L 7=,

(e

3 B AR SPECT 25i&1C X 2 i SPECT M Cld. ik X 0 AIRFHINEE T b i Zs cutoff 238 IRT 2 Z & TRIFAEE 215 o 2 AlReME 2R R & L7z,

P-19

[H#]
R IRF[E] D e 1b 23 R 70 FBR B o6 3~ 2 FERERE o 99mTe EIMyE SPECT M sEiiicia iy <, 3 &M SPECT (&E# H\ 727 7 v + 58RI X 2 FRFEIEE © IR EF
fili %17 > 72,

[77]
B L X v il 3 g SPECT & (GCA-9300R) TH %, WGl ikl H AR ESA S M2 0 [ SPECT iR oI+ 2 54 F 74~ 1.0]
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ICHERLL THT o 72, 99mTc | 700MBq D NIBER % 5.5% & 485E L 72 39MBq % =XJC Hoffman 7 7 v P 2(7 7 v F 2) B X OCME 7 7 v F LAicE AL,
1 [H#E 2 53 30 ¥ o SAF MHRINEE 217 o 7o WERIFRENIIMG 7 7~ b & 5 [, FfEi 7 7 v b & 20 o0& L7z, 7 7 v b 22T 5 REREINEE 7 — & 7 ST R
0.73 cycles/cm Z T, 7 4 V2 — i35 (FBP) FERE R % 17 o 72 (6 IFffBi{R) . v —F v ILEESEMF 20 703 X OFERERAIEESEF 15 29, 1047, 5 3 D FIET — X i
WU CHEWTRE A 2 22 L & 2 C FBP B 2 1T - 72, 5 SR % HHE L LT 20 49, 1547, 1043, 5 93 DA HRIC F1F % normalized mean square error(NMSE) ®
flEZ HH U, SR EITE RO PUE L 72 FoBlET A o IR o IS & A Cxf L CBILAE(ROD %2 5% E L CFHEE (GM, WM) %:ko 72, [FIFRIC 5 R
HEDOIKHE & HE I ROI 3% € L CTFH{E (GM5h, WMbh) %k 7-, F7-. 5 K& % FHEIC L 72% contrast XA (GM/WM)/(GM5h/WM5h) X 100 (%)
DOEH LA, KICHEZ 7V 2D 2040, 1540, 104>, 5 5D RIVET — 212 I\ CEME I 2 2t X ¢ < FBP Bl 2175720 77 ¥ b A0 5 80%D
FEIC ROI % 2% L. ROI @7 7+~ k (ROI mean) & fE#EfR 7 (ROI SD) 5k, (ROI SD/ROI mean) X 100(%) 2> 5 ZBi{#%(CV) ZHH L 7=,

GEED!
47 7 v b 2> NMSE 51T X 2 5o W B a0, 20 495 X O 15 MR T 0.60 cycles/cm, 10 4R T 0.55 cycles/cm, 5 43 HE{R T 0.50 cycles/cm TH - 72, i
T T R O B 1T B B IR D% contrast [&. #5242 100% & 72 ) Z D ZE L 3% LN TH o 77, HEERTEINEIC S T 3 K EEO CV L, SEHRINERE®RIZEREZL
AEME 720, 20 SR E 5 OEIEDOZEL 24% TH o 720 HodBEWTEIIREUC BT 2 FEER D% contrast BX N CV i, A FIA4 voRELE-L 72,

Gt
3 Bt SPECT & 1< X 2 (kG E D 99mTe kit SPECT R T3, W Y] 2Bl A B Fv: % & & T 5 o[l DR HIEE © b ZW e iR 2 e fit T &
R NN R g e

P-20
[H#]

RAY 7 W22 T HAREIR IR T H B ME R O MBI~ DY HlAICOWTHET 3.
[77ik]

MR DBISEDS &\ ) B 7z 3 H 2 BAIR T 2 12 & 72 0 kiR 2> & DI 1 A3A AR & 72 2 BRI IZ R AN BB A DS i Bh 3 B5 2 17 5 2 & ~ DB 2 Ko 7F
BRECOFEBICHET 2 EOMIEZ L 2 BEMMICITERT CEFICL 20 DT - AV v T 7 =y 7HCHET 2WHER ORE DIRIEZ L 7= SFE5E0 A~ £ 5
DI & EBNE DR ZAT o 72 SBEHEREFT 720 C e CHUEE & 1570 U O 7= 655 2 Blin 3 2 BREE 2 2 7=
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(iR]
I B2 D iBH ST D B I 1A CERAT - IR D 1551 O T I flA T 3.
G

TR R Bl S M A R S OB /EE T2 2 LI X 0 ERio &GN 7Z i3 2 < B A ME IR OEITRRE - (EEHEWRIT DEIco 82 EZL L. 22
2 e 7N/ 2T~ HAILEE L O IR EREE 5.

P-22

[H ]
R IC BT 2 SMARIE TRISE I, AT & U CRESRIRIE & O S IR OTERBIEIR S B & 72 5. AWTFEIZIRER D Dual energy CT 7 — X TIEK L 721K
TR IC B 5 FIRE o RS Ic 0w, fEsklifg & ik L <H % BT L 7.

(V5]

CT #:1&13 SOMATOM Drive (¥ — X v &) %F\», BEEHA CT 1% dual energy CT % 80 kVp/Sn 140 kVp T L 7. NRIZ[E HICHEERHAH CT, ¥ X OUESE
CT-Angiography % ftif7T L 7= 30 fEBI & L7z, fEKEBR L LT 2 D0EELERZIEA L 72 120 kV MY #EE (120 kV E{§R) &, AHBEEE{ERIE 130 keV (130 keV
Hif5) ZAERL, EZEHR & LI zio station 2 (ziosoft) THREFAL 7z. 130keV Hif%k, 120kV k% % Wi FHERK L, SR _E o SRR < 33 2 B BT i< FHTERE.C
I A RE L7z, SN ORAKCT %k L & WiEe LT, 130 keV Hff, 120 kV HE{ % 112 i 5\ CREFIRIF KX O S IREIRIE (kA sEER) %28 L 72, BeEEST
FEiE, 130 keV HifgR, 120 kV HR O FHRIFTEIEIC D W COERBEZHE L CHER L 72, £ 72, ERlE o sl & OB CHREE L —BEE 2 KD THE L 7.

CLES|

K5 30 FEBIC 351 2 BRI 0 AR X 120 KV B8 10.6 cc I L, 130 keV Tl 133 cc &2 0, w422 Y VBEOHE p=0.01 THEICEHHTS
> 72, SR O EARFEE & ORI, 120 kV H{RD 4.8 cc iR L, 130 keV H{R T 2.6 cc & 72 ) p=0.00001 THEIKETH - 7=, &FHIER L 0 —FHEKL,
120 kV Hif4 66.2%, 130 keV {2 81.5% T H - 7-.

G

130 keV H{R CTIHAHME T & @ CT EZLPC Y — L — F =V 78R OMIFNIC X o THEIRRE O R B A3 B35 7280, HMEIEREA T FRSH O M ATHEHRE K i< A < &
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LLEzZONS.

AR

RIS ICAAET 2 oL, ek & RO CT E222> & Bl CT B{R T H 2 REATRETH % 2%, RABHGHIGRIC X 2 Mk & #fikio CT [E2{Lo
ML HERE R LA RETH S LEZoN S, AW TR, ZORIEZFIN L CRIEER ICTAET 5 Btk O S IRFIRIE ol R EE i o v T, kAl
H RO A AMEZBRELL 72 2 & SFTMEICH Y 5 5.

P-23

(H1)
PeSH T R IEE FASEMNIC 3\ T BEERIRE & SIRFRIRIH OfiE, 35 X UHEARR & ORIMRIEIL. INHTEIRE L CEHEL 15, AFFETld. iTRToIEEE A8 e CT H
& (virtual monochromatic image) THERHOHiH A Ex ¥ 2 2L ZHMWE L7,

(7R
PN AN O 72 8 1 BB BREEIT % 21 72 3 31 4 (et 24 %4, Bk 7 &4 4R 63119 %) 25 & L7z, CT 137 2 74 Y — & CT (SOMATOM Drive,
Siemens Healthineers) % F\»C, EEH 80kV/Sn140 kV, BB HEEREIC X V70 mGy CHfETICHGRE S 7z, 120 kV ICH Y 3 2 Wi 08 EEER O &I X
DAERCL 72 (Mixed-120kV), VMI {7V U = —+ 2 @ syngo.via Z T 40, 70, 100, 130, 160, 190keV O AL ¥ —THKL 7z, FEIGEOFR Y 2 —
LT — 2 R TS T 3 & 5 10 % B EHEREOR 3, BOSIRIA. 35 X OBEBERINL B 1 IR 0 B ORI 2 08 L 720 MiehiE, & BIRTAT & L C % BELOAEIIN
DIFHERZE L CT flid & contrast-to-noise ratio (CNR) % k&7, F7z, HEGE L CTHREINAREBRORY 2 — 47— X 2w KEFEFRT L, BEERIERIC
150 2 BIBUHRET 2 4 23EHIRIE o0 BT & 12D\ T 3 B RN L 72,

(f55%) CNR IZH keV © VMI (2 &K% <, 100, 130, 160, 190 keV 2z £ 6.8, 6.8, 6.7, 7.3 TH Y, Mixed-120 kV » 3.2 X W b HEICKZ 2 o7z (P<
0.001), HEFATDH 100 keV L ED VMI I B W THEIC S S22 - 72 (P<0.05),

(e
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100 keV LA o VMI C#E#EiRIA D CNR 23eE 2, HEFHi T mA a7 ThH o7, @ keV © VMI IIHEERIRIE O gL 2 8% L, 123H M RIEE BHEAM O Tl <
BHGIERKICBWTHHATS 5,

P-25

(H] R EIER (rs-fMRD O FHIifED O & D & L T, KEBIREMRIETRE FALFF) 2sHwbhTwb,  0.01~0.1 Hz &P o BOLD {5 5KH 5% 5
THRHRN MREB Z KL Tn 3 e FEZ2 6N TE D 2 OERBEIEOIRIEZ W CHfEBEI 2 3l L X 5 & 3246 Ch 5, Fox IHMEEBIRIEL S O F & D
H &I fALFF X D id, A2 PAOMHE R ED AT =27 PAFHHICL Y, XV DEREBR L LN TE S EE 272, WMAFERETOFMCIIE, KEBE
I D NT — 27 PO E (SLOPE) 2 X W RO S W2 T 2 H[REME%Z R L CTWw5b, Zd SLOPE & fALFF ICDOWCTHE R 7 v 7 4 7 OINEZE(LICc X - T
DX SIS 2 WET L kR e g T 5,

[5i%]) 29 Nof@HER+ T v 7 4 TR LT, 3TMRI © GRE-EPI & —7 v R1C X » THIE T 7z 4 53D rs-fMRI OFERZFFM L 72, 2 7 4 IR IE © i UL
L& D T1 Mg EfR~DZ 3 SPM12 ZHvs, X7 — 227 p vt fALFF O R%|F — 2 #rid. MATLAB o H#l 7' 1 75 4 CEHMi L 72, SLOPE & fALFF
lZ. 0.05~0.1Hz D JEEHHIPH TRl L. SLOPE (Z, A=2Z } Z 2100 L ONBUR/N " RIEIC X - TEHRLL 72, fHIZZ N Zh o )k HVE R O V- 2EE % 5Hilli L 72,

(FER e ER] fEER T v 7 4 7D fALFF 3EMHPZA L TH I3 L A B L 7> - 7225, SLOPE i3nfiic fEvigid 4 2 234 S 7z, SLOPE 25 fALFF X b
FRIEE DBV E X D IR KR L TV B A[REME 2 RB L CTh 0 | Il Ic e > Bl R T & /2 & Z 2 b b, SLOPE 13 fALFF I lE R T AR D N T Y £ 08K & <

SRITKRIMEE D ROI &2 X Y il  BOE LG R 2 MRS 2 EDH 5,

P-26
[(EH] @z iRe 2> L 20 28R PET 28E 0 B35, Uhii#zics 1 2 PET t L —3% —OERAICHE I NS X 51k ), fERIINEECH o 72
T HE R ~ D G 231 S L 5o ARIFZE <l A% ST GRICE: - IEpfs o FDG S8 0BGl (VOI) f#dT % il . FRIC G FIRE R ST & o B 2 Bia L 72,

[753£) fadtas A 10 filic 3 2 888 FDG PET #if§ (Siemens Biograph Vision : ¢4 30 43 30 4> RJIEE) 3 X O° MRI [#if& (3D-MPRAGE, 3D-FLAIR) % fi##7 L
7z PET [HfRFFHER I 3D-OP-OSEM (PSF & b /72 L) TIT\», #: VIR L% 2 L X € 7 (it=4~256), DARTEL IC X 2 fi#fl2-1ykEHE(t#% (3D-MPRAGE). 3D-
FLAIR V¥~ v 7OREE M E 74 FIc VOl 2~=a 7 AFE L2 T4 Y — 7 (ION), #ikZ (DN), #kik (RF), T (IC), FLEEE (MB), #f% (RN),
TR TH: (STN), #MElERIRGE (LGN), PR E (MGN), Ef (SO). ¥ X ONLURfEIL & L CRBMEE, /N E S IEEIR SUVR CHER %2 31 L 72, E/RAA
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V% RS R 5 2 ffF 22 56
7= DIEHE & LT absolute asymmetry index (|AIl) ZEHEL 72,

(4551 PSF FIHEHUC AR D 3 LECE 612 SUVR 20 5 L, #8958 LEK 16 L EC 1t PSF % L EFHAKIC Ho~ C iM% 7 L 72, SUVR I3 20T 1.0 % E)
D, FThbb/MEE XY EEETH o7z, PSF FECORAHE VIR LE (256 1) 1<k iF %5 SUVR FHfEIE, 2.3 IC). 1.8 (MB). 1.6 (RN/MGN/SC). 1.5
(LGN). 1.4 (RF), 1.3 (DN, STN), 12 (ION) T3y . M5O T ARIEE SUVR T (15) &R S L < BEETH > 7. |AIIZHD B LA
\» PSF FHHEIL CRATEC & - 7225, AFEIC TN 1000 FTh - 7z,

L] ST 550 RAE PET 500 & PSF PRSI O ML b 1 X 0 | UL 0 YERGEPAT A THE & % X %, MR MR A ¥ VOL I & ) %2 R R 5 0,
A

[(Hi]
P zE vh ] C AR E 23R B~ 0 ZAEER CT & 1 X 5 i — BB fEr+ v (Drive spiral:DS) D] 2 2HE L C i E R 2 MREE L 7z

(7]
CT #1E 13v- vt 8 SOMATOM Drive, [B'E #FAffi i3 Phantom Laboratory #1:3! Catphan CTP682, 5t #li £l ¢L# SPECT 777, /K777 0% F s 72 37" nbavid 0.6mm,40
FILEE (routine) ,0.6mm128 FIULEE (fast) ,0.6mm,128 ¥l ¢ ERFIKFINEE D DS & L 72.CTDIvol iZ routine,fast 1347 70mGy,DS 1% 40mGy T & - 7= B{REHER T
FBP i%,DS T3 ZIGE UG BB EGE b A L 72 (DS-HIR) M#AE 1, routine,fast,DS,DS-HIR 123> T, /K77VMIC X B R 7 A X R &R A % A L 72 SPECT
77/ MO ERARE (AHU10, 4528 % f5if5E), 35 & Y CTP682 D77V AHUG0, IfifE % fifsE) i X 2 R R O #5520 & system performance(SP)EA#iZ B L 72. % 72,7
—F 777 F OFEOWMGEEL L T routine & EHE & U TR O A B % (FR L SHEEHE L O CT EZFHAIL 72.

(i3]
S ERHEED SP 1Z routine,fast IZ b~ DS,DS-HIR (K~ E B KT L 72 MEFE O SP 13, routine, fast it~ DS (3£ JEHEUK K L 7228 DS-HIR 35
JEBRBUE CRI% L 2o 7.7 —F 7 7 7 b OFFfi©iF fast DS,DS-HIR % 1% NWEHEEH ¢l CT ffi43-1.8,1.9,-4.2 & 72 o 7z, HEMKE T1%-0.3,0.8,-0.7 & 72 5 7z,

(e
SP OfHilis L U7 —F 7 7 7 b OFEEMGEL 2R X 0, AT O G2 12 DS,DS-HIR 7 whavd R H & 7223, (825K & W ERE <13 DS-HIR 23w
ZOFMHMICIZEHEEZ 5.
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P-28

(Hm]

B HEB AR ER LB B\ ORI EIL 1 FH 72 ) 5mSv 2z 72856, EREBCRIREREZE & L CANRICET 2 RoMmE s X CIIRRE 2 A3 5 2 L »
Hk v, b cidiEER - B TR (IVR) Ic#b 2 EAo—& < 2020 £, 2021 FEL DICEMMEL 1FEH72 YD 5mSy 22 Tk Y, REIoM 4k
TIREAMCEMICZZ %2 L a0 NE R DR WHBIRTH 2. BRIEHREITERE w2 27 - 7 b /v =TI 2 BT - IVR B 2 #iBhZEB 2 H#
T AR AT O SEBSRIPHIL K & L CHISU b I 7z, & ORISR BB AT A3 I8 E R - IVR 101 2 HiBEB 2 e L, EHEEHIE KR & BT o SERSIR
FHRWE L2 R 2 o7 /v =27 ~OMY Az HET 3.

(V5]

EERM - BREH - BRR Lo - FHE0IC RSO R B Bl 3 B SR - IVR IS0 2 HiMIZETS 217 5 Fli 2 il LR 2 1572, BiEdd» AN TR AL vy T s
=y 7, HHAYSO#EE  HES 2272, BKRLFEREARITT AL 20#ERPL I 2L —va v L. FEHMIcE 27 -7 /2 = TIickE > MERY -
IVR ICB T 2B OEE MR Z2HAL, fMhEE~=2 7V EER LB L. BRCIREMDIEROT, HEW oI T—T N, HA4A P74 v —SF%iE
9 21745, FIEL - /REF - I T 21T AF 21TV, IEEFRIE ARIRD L IC, RN LBTER O - 38, THEREN - Ry oRME 27072, 22X 27 - v 7
by 2T~ MAFIRICE T 2 EROEMREOHER 2B 5 7.

CLES|

U R AT 23 B &R - IVR OBRICHIBIZES 210 5 © & CEAMOMIEFIC A 2 [FI5 - Wi %2 208 L, ZhRI iR O - BRiE, A0S - e o RS %
52Tl Ad70 DEMOFENREZ 0.5mSv 225 0.3mSv I X &2 Z L RA[RETH o 7=, B O T, MR - IVR I3 13 2 GHBIER AT IC
D 7=,

P-29

[H1]
3R %R SPECT #4i&E % Hl\» 72 99mTe iyt SPECT ic & 2 [t SPECT #f& DIFHEALICBIS 2 74 F 74 v 1.0) (HAKEAHAMER) ICH¥EL 727 7 v F 4
KERO YR < I3, EY) R B SR IC X 0 R EINEE CH 7 A R 7 A v o k272 3 LRl T e, SENE. VIEEHE U 72 R IR RS2 I 5 2
L HIABET H % AR EHE 2 1T - 72,
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(7]
¥ 48 3 AR SPECT %6 (GCA-9300R) % F W CUBEDIFEHER 58 CTH % 99mTc #FH| 700MBq(full dose) & =& (half dose) % 4H5E L 72 =XJt Hoffman
W67 7 v b LDBREAT o 72 IEESMFIX, 1 BIHES 2 73 30 # sl A RHRINEE & L 72, [THAIE SPECT iR DIEHELICBAS 2 74 FF 4 v~ 1.0 Ic#EL L | full
dose 35 X W half dose ® 7 — & i} L T —F VIEESRM: 20 43 & FERERIINEE SRR 15 49, 10 9. 5 0IC DWW T 7 4 v X — il (FBP) B K % 17\ 0L 08 BT Jo1 35 4K
ZIRGE L 7z, FRHEEIR & LT, full dose DV—F YIRS 20 73 7 — & % BT A %X 0.73cycles/cm © FBP B 217 o 72, 7=, HEH{HR E L T full dose & &
U half dose DFFIRFRTINEESEE 15 43, 10 43, 5 43 D s BT R 20 0.05¢ycle/cm & 0.1cycle/cm ZE (X L C FBP FRK % 1T o 72, A HEHR DO FLJERL L ~ov & G
O L~ 2 N GUC TG BRHE 5 X OIEEFIEMMZ &0 3 410 X 2 5 BRIE(LZWAEE. 2.7 0 v, 38w, 4.4 LB, 5R%) o RaHl %2 1T - 72,

CEED|
full dose @ fEEMWTEFEEL D 15 73, 10 77, 5 73R TIEFFM 4 DAL C2WinlRe & HIlT X 4172, half dose @ i@ BEWT B E < ix, 15 iR AaFf 4 L ETH Y |
PIPREAREM CHME 2 7 L 72 10 70, 5 /0 HIR TIEEZMNICE X Znw Ll T 7z,

(s
3 gAY SPECT @& IC X % 99mTc fixlfiyi SPECT #f<id, AR © b @) 2 W R X 0 ZWirlRe e Bk 212t ° % 2, A4 F 7 4 v OYHiEHi &
PARFHE CRAES R O N 256035 WV FEVPLETD 5,

P-30

[Purpose]

In the surgical planning of suboccipital retrosigmoid craniotomys, 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
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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 A HU 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 (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.

P-31

(H] SEMEE T HEHE T o SRR & L <. MM CT & MR myelography (MRM) Z@EhA L7z 3D BRZ/ERL T35, AMato Hivix, EHEHM dual-
energy CT (DECT) @ &% H1ER L 7247 3D Ef% (non-contrast DECT myelography ; NC-DECTM) O RE ST~ ZoBEFHi 27> 2 L TH 5,

(75i5] SRIx, HOHERS o BEHEME = U1 ERATHT I JEHE 84 DECT (SOMATOM Drive, Siemens 1) & MRM 23itifT & 4172 50 5] (B4 26 #i. Zctk: 24 fHl, F¥ 67
®) TH 2, Hit: 25 Hl TR LG E#EKE (ADMIRE) Qi@ 0@ ([F 3, 4, 5). &1 25 flcid ARG X FEER (Mono+) ® keV fEDEWIC X 5,
S (DC) r#EEEE (LF) & 2 WIigHEREH (IVD) @ contrast-to-noise ratio (CNR=|HUDC—HULF or IVD|/SDLF or IVD) # % - #5F L 7=, X< E 8
RS CE L 72 NC-DECTM & MRM 22T, #i#ic X 2l ir R & o i 21T - 72,

(%3] DC-LF [#]3 X ' DC-IVD [#]o CNR HifliZ, W3 d ADMIRE=5 23 B I &ifi < (P<0.01), 40/70/100/130/160/190 keV ® 4 Mono+ & Y % 120kVp
FH24 D 100 kV/Sn140 kV mixed image Tk b mifli TH > 72, ADMIRE=5 ® mixed image 2> b1Ek L 72 NC-DECTM & MRM offiHr R & oxftt<id, NC-DECTM
& MRM (Z[A%H %\t NC-CTM D /75 MRM & b B T 72 R E 25 fiHh 17 1 (68%) TH - 7=,

(ftEm)] EME R DECT 1CBEY] 2 RS2 EAIC T2 2 &ic X b, 1 Bl DECT 5D A2 b S AE o B BEMEE T TS IR %2 fEk © & 2 AR 2 m g
Iz,
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P-32

(H) 7y ~F 4 7 EREOFEBIZICE VT MRI 273 2 & 56 & EFHEIE L W3 b EREBIEAIE R 3 5. Yt CIL AT & BUNHIESE O iR % 23 2 i
#ilicxf L 11C-methionine PET (MET-PET) ZRRAlAECH 2 23 H 72 L OllfR d % >, arterial spin labeling (ASL) (3 8E &334 7 < BB % G 7] RE &
INTEVERMECET IMERALNS,. RIfFETlE ASL & MET-PET & % ik L CH v ~F 4 7R ROHENIcx T 2GRt >»wTmat L. [HiK] #v
2 F A 7R L -1, FORBIZTHIC T & BURHRIESE DR @ 72 MET-PET % 61T L 7= 5 5] (BEIEE 4 51 7 525 & i MRS 141 2 525) 2tk & L 7=,
MET-PET 13# 5.4 20 7> X Y #&f& % 17> 7=. ASL |2 3T-MRI % s PLD=2200ms 12 CTHR{R L 7=, JRZSHER & nHEIE & AR ic ROI # & %, MET-PET & ASL #
NZNTIREEE,/ IEH K ROI O FEHEO H % FH U st 217 - 72, [FE58R] MET-PET 1 X 2 20 CI3 R 3/RAE (& CHEFE) . BURTRIEN 6 4 (BHIEE 4,
IR MEINIESS 2) Cd o7z, TEE PRI BEHARIESEIC b~ ASL OfRZEER/IEH E 0 A S W EIIC B 5 72 (S 1.1410.13, SRS 0.76 £0.24). JHAHEAH
EfE 5 & R BIRAH/IEFEH O >1 OfEfIZ Gk & E&RT 5 LK 67%, FPEE 83% Th o7, [fhim] PEMHI<Tldd 22 ASL i X 2RI~ F MRS
7z.

P-33

(BHry] FEEE %2 v, #IEEEE M CT @2 5 < S THIMED v v v MIEEHKBEOFIEL VHITE 2202 5 2>, a3 %,

(U75]) WeAMEIARR ict 3 2 Ff8E 2 U v v v i T IC. v v MERFPIEKIEREZ FAE L 72 39 fll& . FREL b o 72 40 Bl R & L7z, 1d U oic, fiERIZE/Y
EEHEAL B O ATHTBEES Al CT mjfgudise 16 #/Hhicxt U<, BRAEGKIRIC X 3 7 — ZLR %2 1T\, 51 2582 B OFHT — &2 Z{FR L 7z, KIC. convolutional neural
network (CNN) & long-short term memory (LSTM) #fAa&bE7z4 v b7 =217 — 2% AJ1 L CH¥E 472, % L T leave-one-case-out cross-validation
FICX Y EEEA CNNALSTM £ 7 i &k 5 K BTG D & v v MR K SERE FE 7 1 0 45 B3l 2 17 - 72,

[#55)] CNN+LSTM & F L% A 2@ BEEARHEM CT i X 2, < S EFHIME S v v MREFEUKERERGE TRl 0K, FFRE, F2KizZznZh, 84.6%. 80.0%.
82.3%TH -7z, ROC f#HTICH 1 2tk TR (AUC) 1% 0.857 TH - 7z,

[iiam)] T — 21 Xk 2238 & SERIEOFHER., CNN+LSTM €7 A2 W3 2 &ic X b, PIREEEEM CT 205 < b FHIMEBD & v v & KIERE D FAE
Z PHlCE B A[REMED R X LTz,

P-34
[ 9] BEHEIEERY dual-energy CT (DECT) & ¥ AAR=2—F 13y b7 —2D—~>Th2 3D U-Net & i\ CHBIMEMIGEFR L. % OWRERFi% 175
(i) 50 13 HEAERE] D MBEHEAE =5 S BAT AT 1< IEAEIISSE5E DECT (SOMATOM Drive, Siemens #1) %177 25 fil (5 12 il &L 13 fil, F43 65 i) T
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%o 155 N7z BIGALIEER K (ADMIRE=5) {/fH mixed 100 kVp/Sn140 kVp #li{&2> & 1 i > = FAref RAMER] & IEHHER O 2 8, A5 50 o 3D 7— %
ZHEfF L. Z D5 B 40 ffl T 5-fold cross validation %, 0 @ 10 fATT A + 21T o7z, HIROLEALKERIC X 5T — 28R e 3D U-Net IC X 3¢ %17 o 7212, 8
# 4 3D U-Net €7 L2 & HEIA R & 4 2 JEMEE BRI MR o 8 R % 17 - 72,

(f5H] #E WA 3D U-Net €7 v X 0 AR S N 2 BEHEIRER DECT OBBEEmERIT. ZEMHEER & i L CEWHEBIE Z /R L7 (Dice {£%(=0.917, Jaccard {R%(=
0.846),
(f4em] JEER DECT & 3D U-Net #2235 Z &1 X 0 S5 O EMEBBEE IR % 2> D IKR B T35 CIF K © ¥ 2 ATREME AR IR S e,

M-1

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.
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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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M-4
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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Mutoh T, Kunitoki K, Tatewaki Y, Yamamoto S, Thyreau B, Matsudaira I, Kawashima R, Taki Y. Impact of medium-chain triglycerides on gait performance and brain
metabolic network in healthy older adults: a double-blind, randomized controlled study. Geroscience. 2022 Jun;44(3):1325-1338. doi: 10.1007/s11357-022-00553-z.

Abstract: Nutritional supplementation with medium-chain triglycerides (MCTs) has the potential to increase memory function in elderly patients with frailty and
dementia. Our aim was to investigate the effects of MCT on cognitive and gait functions and their relationships with focal brain metabolism and functional connectivity
even in healthy older adults. Participants were blindly randomized and allocated to two groups: 18 g/day of MCT oil and matching placebo formula (control) administered
as a jelly stick (6 g/pack, ingested three times a day). Gait analysis during the 6-m walk test, cognition, brain focal glucose metabolism quantified by 18F-
fluorodeocyglucose positron emission tomography, and magnetic resonance imaging-based functional connectivity were assessed before and after a 3-month intervention.
Sixty-three healthy, normal adults (females and males) were included. Compared with the control group, the MCT group showed better balance ability, as represented
by the lower Lissajous index (23.1 = 14.4vs. 31.3 &= 18.9; P < 0.01), although no time X group interaction was observed in cognitive and other gait parameters. Moreover,
MCT led to suppressed glucose metabolism in the right sensorimotor cortex compared with the control (P < 0.001), which was related to improved balance (r = 0.37;
P =0.04) along with increased functional connectivity from the ipsilateral cerebellar hemisphere. In conclusion, a 3-month MCT supplementation improves walking
balance by suppressing glucose metabolism, which suggests the involvement of the cerebro-cerebellar network. This may reflect, at least in part, the inverse reaction of

the ketogenic switch as a beneficial effect of long-term MCT dietary treatment.

Zhang Y, Tatewaki Y, Liu Y, Tomita N, Nagasaka T, Muranaka M, Yamamoto S, Takano Y, Nakase T, Mutoh T, Taki Y. Perceived social isolation is correlated with brain
structure and cognitive trajectory in Alzheimer's disease. Geroscience. 2022 Jun;44(3):1563-1574. doi: 10.1007/s11357-022-00584-6.

Tatewaki Y, Mutoh T, Sato H, Kobayashi A, Totsune T, Thyreau B, Sekiguchi A, Nakase T, Yagi T, Taki Y. Impact of Catheter Ablation on Brain Microstructure and
Blood Flow Alterations for Cognitive Improvements in Patients with Atrial Fibrillation: A Pilot Longitudinal Study. J Clin Med. 2022 Jul 26;11(15):4346. doi:
10.3390/jcm11154346.

Nakase T, Tatewaki Y, Matsudaira I, Kobayashi K, Iki H, Asaoka H, Ekayantri R, Muranaka M, Murata H, Mutoh T, Taki Y. Efficacy of a mixture of Ginkgo biloba,

sesame, and turmeric on cognitive function in healthy adults: Study protocol for a randomized, double-blind, placebo-controlled trial. PLoS One. 2023 Mar

15;18(3):€0280549. doi: 10.1371/journal.pone.0280549.
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Nakase T, Tatewaki Y, Thyreau B, Mutoh T, Tomita N, Yamamoto S, Takano Y, Muranaka M, Taki Y. Impact of constipation on progression of Alzheimer's disease: A
retrospective study. CNS Neurosci Ther. 2022 Dec;28(12):1964-1973. doi: 10.1111/cns.13940.
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Shingo Matsuda ,Fusao lkawa, Toshikazu Hidaka, Shuhei Yamaguchi, Tetsuji Inagawa, Nobutaka Horie, Kaoru Kurisu, Yasuhiko Akiyama, Yoshihito Goto, Takeo
Nakayama, Hitoshi Fukuda, Tetsuya Ueda, Masahiro Sasaki, Tatsuya Ishikawa, Norihito Shimamura, Hiroki Ohkuma, JIS study group Recent Declining Trend of
Incidence Rate of Subarachnoid Hemorrhage in Shimane, Japan: The Japan Incidence of Subarachnoid Hemorrhage (JIS) Study

Neurologia medico-chirurgica 2022 4 62 % 10 5 p. 458-464

Abstract

The “Izumo Study” revealed the incidence rate of subarachnoid hemorrhage (SAH) in Izumo City, Shimane Prefecture, Japan, from 1980 to 1998. However, no study
has been published regarding the incidence of SAH in Shimane Prefecture after 1998. Most studies reporting the incidence of SAH in Japan have been conducted before
2000, although a few have been reported after 2000. This study aimed to assess the estimated age-adjusted incidence rate (AAIR) of SAH in Shimane Prefecture after
1998, following the Izumo Study. A retrospective study was conducted to identify the estimated AAIR of SAH in Shimane Prefecture, using the age-adjusted SAH
mortality rate for this population from 1999 to 2017 and assuming that the case-fatality rate of SAH decreased by 0.7% annually from 45% in 1999 to 32.4% in 2017. We
used linear regression analysis for trend to the estimated AAIR of SAH. Sensitivity analyses were also conducted by various case-fatality rates of SAH using assuming
case-fatality rate based on previous reports. The estimated AAIR of SAH in Shimane Prefecture declined from 33.6 (95% confidence interval [CI]: 29.7-37.9) per 100,000
person-years in 1999, by 26.5%, to 24.7 (95% CI: 21.4-28.5) in 2017 (p< 0.01, r= 0.58). Declining trend of incidence rate of SAH in Shimane Prefecture from 1999 to

2017 was confirmed in this study.
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Mohamed AR, Abd Rani NH, Alias A, Mat Said N, Miyata H: Late-stage pontosubicular neuron necrosis in a term infant operated for refractory
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Human lipoproteins comprise at least 12 different classes that are lognormally distributed.

Tomokazu Konishi 1*, Risako Fujiwara 2,3, Tadaaki Saito 1, Nozomi Satou 1, Yurie Hayashi 1, Naoko Crofts 1, Ikuko Iwasaki 1, Yoshihisa Abe 3, Shinpei Kawata 2, and
Tatsuya Ishikawa 2

1 Graduate School of Bioresource Sciences, Akita Prefectural University, Akita, Japan

2 Research Institute of Akita Cerebrospinal and Cardiovascular Center, Akita Prefectural Hospital Organization, Akita, Japan

3 Cardiovascular internal medicine, Akita City Hospital, Akita, Japan

Abstract

This study presents the results of HPLC, a gentler and rapid separation method in comparison with the conventional ultracentrifugation, for 55 human serum samples.
The elution patterns were analysed parametrically, and the attribute of each class was confirmed biochemically. Human samples contained 12 classes of lipoproteins,

each of which may consist primarily of proteins. There are three classes of VLDLs. The level of each class was distributed lognormally, and the standard amount and the
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95% range were estimated. Some lipoprotein classes with a narrow range could become ideal indicators of specific diseases. This lognormal character suggests that the
levels are controlled by the synergy of multiple factors; multiple undesirable lifestyle habits may drastically increase the levels of specific lipoprotein classes. Lipoproteins
in medical samples have been measured by enzymatic methods that coincide with conventional ultracentrifugation; however, the high gravity and time required for
ultracentrifugation can cause sample degradation. Actually, the enzymatic methods measured the levels of several mixed classes. The targets of enzymatic methods have
to be revised. (PLoS ONE 17(11):e0275066. https://doi.org/10.1371/journal.pone.0275066) 2022
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